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PREFACE 

A question of recurring intrigue to social scientists is the logic 

of individual and social commitment to rules, when full discretion 

would be available and would appear to be a dominating alternative. 

The logical counterpart of this broad question on the domain of 

fiscal theory is centered around the raison d'etre of the constitu-

tional approach to the fiscal process. The present study reflects the 

interest of the author in this theme and represents an attempt to look 

into the nature of considerations which may rationalize such an 

approach. 
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much of the substance of my work is extremely weighty. Particular 

thanks are also due to 

and for their many useful comments and sugges-_ 

tions. I also owe thanks to from whom I 

have received great help and encouragement especially during the 

initial stages of my work. 
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Chapter One 

INTRODtJCTION 

1.1 Two Basic Paradigms· of the Fiscal Decision Process 

Generally it. is agreed that classical writers in the English 

tradition of public finance theory like Ricardo, Mil,l, Edgeworth and 

Pigou had essentially a·"taxation-only" view of fiscal theory. Public 

expenditures were, in this perspecti4.re, considered to be fundamentally 

unproductive; and, in. conseguence, .the main task assigned to fiscal 

theory was essentially that of ascertaining criteria· for equalizing 

the sacrifice or burden involved in taxation and/or to minimize its 

total magnitude. 

At the same time, the Italian tradition in public finance theory 

had, as early as the 1880s, made rudimentary efforts through the work 

of Mazzola, Pantaleoni and De Vi ti De Marco, to examine the public 

economy within an·exchange framework, thus attempting to obtain an 

integrated picture of the two sides of the fiscal account. However, it 

was not perhaps until Wicksell's contribution in 1896 that the need 

was recognized for considering simultaneously both the expenditure and· 

the tax-side of the public sector budget if meaningful inferences 

about the fiscal structure were to be obtained. 

The work subsequently developed by Lindahl,. Musgrave, Bowen and, 

more recently, Samuelson, reinforced the view that the "taxation-only" 

1 
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perspective of the fiscal process bypassed the central problem of how 

to allocate resources for the provision of public goods. An inte-
r 

grated analysis thus seemed to be indicated on theoretical grounds. 

Observation of particular real-world processes of budget deter-

mination suggests, however, that in certain circumstances the basic 

implication of modern fiscal theory has been empirically refuted. In 

;fact,· fiscal processes are in some cases arranged so that the choice 

of the tax structure is apparently made quite independently from the 

choices on the expenditure side of the budget. While the latter 

choices are made recurrently in each budgetary period, major tax 

changes are, instead, undertaken only from time to time, and often 

remain in force for several years. Only relatively minor departures 

from the basic tax structure seem.to be allowed in in-period budgetary 

decision-making. That is, the choice of the amount and composition of 

public expenditure programs is undertaken with a pre-selected tax rule 

in the background. 

From the standpoint of economic theory and policy, an inescapable 

dilemma seems thus to emerge. Either the world of practical realities 

in budget determination processes has not yet fully recognized and 

explored the potential gains that theory suggests will exist under 

the "simultaneous-decisions" paradigm, or reworking of the theory 

is required to take account of some as-yet-ignored factors that might 

explain the adoption of a "separation-of-decisions" model. 
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Professor James Buchananlhas examined this· question and has 

advanced a potential explanation for the dichotomization of tax and 

expenditure decisions. According to his argument, the conventional 

model of simultaneous determination of public expenditures and· tax-

shares does not takeinto account some costs of budget determination 

which might be sufficiently impor.tant to render the dichotomization of 

decisions a preferable solution on efficiency g;rounds •. 

The· core o.f the present study focuses on such an alternative 

theoretical ·model of fiscal decision. More specifically, it is de-. 

voted to the analysis of some mechani$ms that are expected. to be at 
. . . 

work when a "separation-of-decisions" institutional framework is 

.adopted and that might, at least.conceptually, ~xplain.the savings.in 

some of those cost items that the conventional "simultaneous-decisions" 

model neglects .2 

1. 2 Optimization of the Fi.seal Decision Process 

Before concentrating exclusively on the specific kind of cost 

1J. M. Buchanan, Public Finance in Democratic Process (Chapel 
Hill: University of North Carolina Press,· 1967); and J. M. Buchanan, 
The Demand and Supply of Public Goods (Chicago: Raad McNal:ly. & · 
Company, 1968). · · · 

2 
Professor Buchanan's argument seems to refer to the part of the 

budget devoted to the provision and financing of public-goods. It is 
clear that other functions usually performed by the fsical· structure, 
for example to correct for externalities, may provide another rationale 
for decisions on the tax-side to be taken quite independently from 
decisions on expenditures. ·This investigation focuses on the first 
kind of argument. 
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that will represent the central subject of subsequent analysis it 

would be methodologically convenient to start out by drawing a- general 

picture of the basic cost componetits:that seem to be most relevant to 

the choice of_ an optimal fiscal decision-making structure. 

Perhaps the most fundamental cost item that is absent in the 

conventional budget determination analysis involves the absorption 

of resources that will take place as a result of the process of 

collective decision-making itself. As Professors Buchanan and Tullock 

have pointed out, the process of reaching collective agreement usually 

involves real resource absorption either in the form. -of direct con-

Sumption or indirectly, and perhaps more importantly, in terms of the 

product foregone as a consequence of the time allocated to the 

decision-making process. It seenis advantageous.to distinguish between 

two components of the costs of decisio~-making. 3 First, consider what 

may be termed the variable part of these costs.. This item will de-

pend, in general, cinan array of factors among which one of the niost 

important is the degree of uncertainty4 associated with the pay-off 

that will eventually accrue to the choosing individual as a result of 

. 3rn.the present study the terms costs of decisiori:...making and 
bargaining or negotiatibn costs. will be used interchangeably. 

4The terminQlogy here will depart from that niade f am:iliar by 
.F. Knight,.Risk, Uncertai:nty anci Profit (New York: Houghton Mifflin 
and Go. , 1921) ~- · tn fact, as it will· soon become apparent, the 
discussion will bEi:. developed in an essentially probabilist·ic frame-: 
work. To that exten.t, .the term·. risk rather.·· than uncertainty would 
conform betterrwith that author's taxonomic suggestion. 
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the collective decision undertaken. In the specific context of 

choice to be examined here, uncertainty refers basically to the in-

ability of each individual to predict his own economic position in 

the social setting to which the tax structure will ultimately apply. 

Since the magnitude of an individual's tax payment is presumed to be 

associated with his economic status, uncertainty in the above sense 

will therefore mean the impossibility of an exact prediction of an 

individual's ta:x payment.5 

The basic idea relating uncertainty to decision-making costs is 

that increased uncertainty will tend to reduce disagreement among 

individuals in conflicting positions and therefore to reduce negotia-

tion costs. 6 As noted before, the specific mechanisms through which 

this effect is produced will be the subject of detailed investigation 

in the following chapters. For the moment it will suffice to note 

that uncertainty may be generated in the tax-decision context through 

two somewhat different processes.· One consists of extending the 

duration of the tax-rule so that it applies to a. whole sequence of 

5 It should by this time be clear the the sense in which the 
term uncertainty is used here differs from the one that corresponds 
to the inability of each individual to predict the outcome of the 
collective decision process itself. The latter is the uncertainty 
about the choice of a tax rule while the former is the uncertainty 
of the effects of a tax rule once it has been chosen. 

6see J.M. Buchanan, Public Finance in Democratic Process, 
Ch. 14; and J. M. Buchanan and G. Tullock, The Calculus of Consent 
(Ann Arbor: University of Michigan Press, 1962). 
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budgetary periods rather than to a single one. It is presumed that 

as one moves further away from the point in time where the tax 

institution is determined, uncertainty will increase since, as time 

elapses, the greater the chances of potential change in initial 

economic position. 

The alternative way of generating uncertain:ty is to introduce 

a time lag between the timf:! when the choice of the tax rule is made 

and the time when it starts being effective. This period is defined 

here by the term vaccatio legis. 

The two modes of generating uncertainty are, obviously,. distinct 

processes since the existence of a vaccatio legis can conceivably be 

combined with, say, a single-period duration of the tax law; and, 

conversely, one can certainly have a multi-period validity of the 

tax rule associated with a vaccatio legis of zero duration. At the 

same time, while both processes essentially imply a separation of 

tax from expenditure decisions, they will nevertheless have different 

cost implications, as will soon become apparent. To that extent, the 

choice of an appropriate mix of the two uncertainty-generating 

mechanisms might be in order if a optimal solution to the fiscal 

decision process is sought. 

The second component of the. coi;;ts of decision-making may now be 

introduced. This has an intuitive explanation and basically cor?'es-

ponds to the fixed cost of negotiating an agr~ement on the division 

of the tax burden. It is therefore presumed that the process of 
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negotiation both in general and in the particular domain of fiscal 

reform involves some overhead-like costs, i.e., costs which do not 

significantly vary with the number or time units (budgetary periods) to 

which the decision applies. In other words, these set-up costs re-

fleet the fact that the fiscal decision-making process like other pro-

ductive processes involves economies of scale with respect to sbme of 

its cost components and over some rang.e of "activity. 117 

7 
Although not explicitly singled out like other cost items in 

his model, it seems that this corresponds to what Professor Buchanan 
had in mind when he asserted: 

• • • The possible need to create institutions that 
will "make choices in advance" arises only when it is 
predicted that similar choice situations will be con-
fronted recurrently either over a, .sequence of time 
periods or over separated events. (J. M. Buchanan, 
The Demand anH Supply of Public Goods, 1968, p. 152) 
[italics added] · 

The conventional model of choice contains no 
recognition, explicit or implicit, of the pre-
dicted repetition or recurrence of fiscal choices, 
roughly i;;imilar one to the other, over a whole 
series of time periods. (J. M. Buchanan; The 

.Demand and Supply of Public Goods, p. 153)-

In fact it seems that the "similarity" that can be found with respect 
to choice situations is the basic factor which may account for the 
asymptotic properties typical of scale economies. Another possible 
interpretation of the concept of "similarity" in this context would 
refer to the. "isomorphic" perspective that tends to emerge in a 
constitutional choice setting. See R. Strotz, "How Income Ought to 
be Distributed: A Paradox in Distributive Ethics," Journal of 
Political Economy 6 (June 1958). Although in a slightly different 
context, A. C. Michalos, ''The Costs of Decision Making," Public 
Choice 9 (1970) pointed out the existence of overhead costs of 
decision-making. More recently Jo Anna Gray, "On Indexation and 
Contract Length,'' Journal of Political Economy 86 (1978) introduced 
this cost item explicitly in a model of wage contracting. 
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Another basic item of the cost structure to be considered might· 

be tertned information costs. Take the case of the "sintultaileous-

decisions" model, such as developed, say, in Samuelson's familiar 

formulation. The difficulties associat.eC! with the a:t:taimnent of an 

"efficient" solution in this paradigm are well-known~ As. a rule, 

enormous information problems emerge in order to.have a truerevela-

tion of preferences for public· goods on the part of· individ.uals due. 

to ''free-riding," and the imperfect information consequently obtained 
. . . ; .. ·. .· . 

will tend, of course, to ·generate . ;itleff iciency costs .• 

. Acco'rding to one interprets.ti.on, t:l:iese costs emerge whenever the 

tax-sharing arrangement'IE! are such that they do not generate a Pareto 

efficient solution: in the provision of. public .g.oods and services. 

Individual equilibrium as represented by the equalization of marginal 

tax-price and marginal evaluation of the public good is not here 

required, provided that aggregate· conditions· are satis.fied. · In an 

alternative and more strict interpre·fation, inefficiency costs will 

be zero only in the case of a Lindahl type tax"."sharing arrangement 

where individual equilibrium is aJ,.so attained •. Implicit in this 

interpretation is the view that deviations from individual equilibria, 
. . . . 

even .if an optimal quantity sf the public good and service is· provided, 

will tend to generate·tensions in :the social system that can only be 

8 accommodated at a cost •. 

8using A. Breton's terminology, the exiatence of such deviations 
would essentially . imply tha.t "coercion". is exerted. ·by the : tax struc-
ture. See A.· Breton, The Economi¢ Theory, of·. Representative· Government 
(Chicago: Aldine Publishing Company, 1974). · 
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For present purposes both interpretations will do. The relevant 

question is how these types of costs vary as the structure is shifted 

from the "simultaneous-decisions" paradigm towards the "separation-

of-decisions" alternative. Will they increase or decrease? Two 

distinct aspects seem to be important in this connection. On the one 

hand, as soon as the moment when the tax structure is chosen deviates 

from the moment of benefit provision, the distributional conflict 

implicit in the revelation of preferences difficulties may be expected 

to be attenuated and, to that extent, one would predict a tendency to 

a more correct revelation of preferences on the part of individuals. 

On the other hand, however, the introduction of a time lag between 

decision and implementation creates the possibility of forecast errors 

as represented, in particular, by the emergence of potential devia-

tions between predicted and realized patterns of demand for public 

goods and services. These errors and the kind of information costs 

that they imply tend of course to be aggravated as the time lag in-

creases. 

Two countervailing forces thus exist with respect to the behavior 

of information costs; and, in general, it seems impossible to know 

~priori which one will be dominant. Therefore, it will be convenient 
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to treat them in the following discussion as two separate sub-components 

of the information costs.9 

Finally, another kind of cost which should be considered in any 

integrated view of the problem of designing an optimal fiscal decision 

process is adaptation costs. These refer first to the fact that changes 

in the tax structure are usually followed by a period of time when the 

private sector attempts to adjust to the new fiscal conditions, this 

adaptation being in general a costly process. If a time lag is intro-

duced between the moment when the alterations in the fiscal system 

occur and the moment when its implementation commences, the costs 

involved in this adaptation may be reduced. Also, inefficient pre-

cautionary behavior, which tends to occur when a given tax change 

induces anticipation of future possible changes,. might similarly be 

substantially attenuated with delayed implementation of the fiscal 

law.10 

9rt may be asked at this point whether the information costs due 
to preference revelation difficulties should not be more appropriately 
included in the negotiation costs considered previously since the 
latter essentially accounted for the consequences of the distribu-
tional conflict implicit in the choice of tax structures. This 
apparently artifical separation can be, however, defended on the 
grounds that even if the information problem of knowing true demand 
patterns for public goods could somehow be solved (say, by the intro-
duction of a new demand revealing device) the basic distributional 
problem of how to allocate the gains-from-trade among individuals 
would still remain. . 

lOThis effect of tax changes on anticipations has been examined 
by M. Feldstein, "On the.Theory of Tax Reform," Journal of Public 
Economics 6 (1976). 



11 

The important aspect to be noted· is that the duration of a 

vaccatio legis has implications not only on the degree of uncertainty 

that will prevail at the constitutional stage but also on the magnitude 

of the adaptation costs. It seems more difficult to predict what 

Will be the effects of variations in the duration of the tax institu-

tion on adaptation costs. In fact, as the duration increases, adapta-

tion possibilities will certainly increase in the more distant periods. 

However, a problem may arise if the "magnitude" of the change implicit 

in the tax institution may itself vary with an extension of the dura-

tion of the institution. 

Having described the basic cost components that seem most rele,.. 

Vant to the choice of an optimal fiscal decision process, it might 

be useful to consider a simple il~ustration where these separate ele-

ments are brought together into an integrated picture of institutional 

op.timization. 

It has been noted earlier that the decision-making costs of 

negotiating fiscal arrangements te'nd to be inversely related to the 

degree of uncertainty prevailing at the moment of choice of the fiscal 

structure. It was also observed that this degree of uncertainty tencls, 

in turn, to be positively associated with the time lag between 

decision and implementation and that such lags may vary either by 

changing the extent of the vaccatio legis or, alternatively, the 

extent of the budget period sequence over which the tax institution 

is intended to remain effective. In the following d:l.scussion these 
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are taken as the two basic constitutional control variables and it is 

assumed that total expected decision-making costs associated with a 

tax institution of duration u are given by11 

u· 
D(u,s) = a. + J e- a(t+s) · dt , 

0 
(1.1) 

where a. denotes the fixed cost of negotiation, s indicates the time 

duration of the vaccatio legis and a > 0 represents the absolute value 

of the expected·· rate of decline (assumed constant) of the marginal 

cost of decision-making as uncert~inty increases. Thus, t+s is· taken 

·here as a proxy for the degree of uncertainty associated with the 

choice situation. It may also be noted, by observing the variable 

component of (L 1) that it decreases as s increases and that it · in-

creases at a decreasing rate as u expands, i.e., it is assumed here 

(and will later be proved) that an absolute decrease in decision-

making costs tends to occur when, by augmenting the vaccatio legis 

duration, uncertainty increases; at the same time, when the duration 

of the tax institution is extended by one unit, the marginal cost of 

negotiation declines but remains positive since infra-marginal units 

are unaffected by uncertainty. 

11For analytical convenience we develop the follbwing illustra-
tion for the continuous, rather than the discrete, cas.e although the 
latter would p~rhaps fit better into real-world practical possibili-
ties. Discounting due to time preference is, for simplicity; 
ignored. 
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The information costs involved in tax constitution design may 

now be considered. As noted before, two cost components may be 

distinguished here. Consider first the information costs incurred 

to obtain an approximation to a correct revelation of preferences for 

public goods. It was indicated earlier that there is a presumption 

of a decline in this kind of cost as uncertainty is increased. Assume, 

therefore, that this cost component is descriped by 

u 
I(u,s) = B + J e-8 (t+s)dt 

0 

where 8 > 0 is the absolute value of the rate of decline of the 

(1.2) 

marginal cost of information as uncertainty increases and S denotes 

the (instantaneous) information cost that is incurred when the dura-

tion of tax institutions approaches zero. 

The second component of information costs corresponds to the 

forecast error about future preferences for public goods. The magni-

tude of this kind of cost will obviously tend·to increase both with 

the duration of the tax institution and the extent of the vaccatio 

legis. Suppose, therefore, that this component is given by 

u 
[ eµ(t+s) F(u,s) = J - l] dt (1.3) 

0 

where the bracketed expression stands for the expected variance (at 

time distance t+s from the choice moment) of the predicted demand 

patterns for public goods about their actual values. Therefore, µ > 0 

represents the rate of increase of the expected variance as uncertainty 

increases. 
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Finally, the costs involved in the adaptation of the private 

sector to tax changes must be considered. It is assumed that these 

costs will tend to decrease in absolute value as the vaccatio legis 

increases since more time is allowed for taxpayer adjustment. As 

with respect to variations on the duration of the tax institution it 

is assumed that as this duration increases, adaptation costs will in-

crease but at a declining rate. This reflects both the presumption 

that the "magnitude" of tax changes implicit in the tax institutions 

becomes more significant as its dur&tion increases and the anticipa-

tion of an increased scope for adaptation in the more distant periods. 

~Analytically, the expression for these costs m,ay therefore·be repre-

sented in a way similar to the one corresponding to the variable 

portion of the negotiation·J:eosts, namely by 

u 
A(u,s) = J e-y(t+s) dt (1.4) 

0 

where y > 0 denotes the absolute value of the rate of decline of the 

marginal adaptation cost as uncertainty is increased. 

Now, adding together the cost components indicated in (1.1) 

through (1.4) one obtains the total cost of the fiscal decision pro..-

cess, K where 

K(u,s) = D(u,s) + I(u,s) + F(u,s) + A(u,s). (1. 5) 

Therefore, the problem of selecting an optimal decision process would 

amount, in the present context, to the choice of the values of the 
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constitutional control variables u and s so as to minimize the average 

cost per time unit, K, where 

K(u,s) = K(u,s)/u , (1. 6) 

that is, 

Min. 
u > o, s > 0 

( u -cr ( t+s) o ( t+ ) { K(u,s) = l/u . a + S + J [e + e - s + 
0 

+ eµ(t+s) + e-Y(t+s) -1] dt).} . 
(1. 7) 

The necessary conditions for a minimum are given by12 

Ku=.! [ e-cr(u+s) + e-o(u+s) + eµ(u+s) + e;..y(u+s) - 1 - K] = 0 
u (1. 8) 

·1 u ( ( ( . 
K =;:I [-ae-0' t+s) - oe-o t+s)+J1eµ t+s) -ye-y(t+s)] dt > 0 

s 0 (l. 9) 

sK = 0 s 

m > 0, s > 0. 

(1.10) 

(1.11) 

Figures 1. la and 1. lb illustrate diagrammatically these conditions for 

the case of an interior solution in both constitutional control 

variables. Figure 1.la is drawn for s set at its optimal value s*; 

similarly, Figure l.lb is traced for u set at its optimal value u*. 

Curve bb depicts the marginal cost with respect to changes in u, Ku' 

12rt may be noted that a corner solution u = 0 is not considered 
since K is not defined for such value. 
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- 13 and aa the corresponding average cost K. Curve dd in Figure I.lb 

represents the marginal cost with respect to. changes in s, due to 

forecast errors while ee refers to the absolute value of the marginal 

14 cost due to adaptation, decision-making and preference revelation. 

It can be shown15 that a reduction in the information cost para-

meter S, through, say, the implementation of a demand revealing pro~ 

cess,16 will reduce the optimal duration of tax institutions and will 

increase the optimal length of the vaccatio legis. 'rhe first result 

is due to the fact that S represents a fixed cost of information and 

therefore a reduction in its value requires a shorter duration of the 

tax institution u in order to obtain appropriate dilution. The second 

result is basically due to a substitutability of sorts that exists 

With respect to the cost effects of the variables u and s. 17 This 

experiment is illustrated in Figures 1 ~la and l. lb where the new cost 

curves are represented by dashed lines, and u** and s** indicate the 

new optimal values of the control variables. Similarly, it can be 

13rn (1.8) these costs are actually deflated by u. 

14rn (1.9) these costs are deflated by u. 

15see Appendix to Chapter 1. 
16 

See N. Tideman and G. Tullock, "A New and Superior Process for 
Making Social Choices, 11 Journal of Political Economy 84 (Dec. 1976). 

17This substitutability is expressed by the fact that Ksu = Ksu 
> O, as shown in the Appendix. 
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shown that an incre.ase in the fixed cost of negotiation, ex, will in-

crease the optimal length of tax institutions and reduce the vaccatio 

·1egis period. On the other.hand, it can also be shown18.that even 

in the simple formulation considered above·, comparative static analysis 

with respect to changes in the par·ameters a, ~, µand y do not in 

general generate unambiguous effects on the optimal· values of the 

constitutional controLvatiables. 

1. 3 Outline of the Studz 

The main purpose of the above discussion was s.imply to give an 

illustration of what might represent an integrated perspective of 

fiscal decision process optimization. It attempted to bring together 

into the same picture the cost components presumed most relevant to 

the choice of some optimal characteristics of tax institutions. The 

scope of the subsequent investigation will now be limited. 

It has been assumed in the above analysis that the costs of 

negotiation would vary inversely with the degree of uncertainty 

implicit in a constitutional choice situation. In the next chapter 

an attempt is made, by developing the basic constitutional model of 

this study, to ihvestigate the mechanisms through which savings in 

that kind .of cost may actually emerge as a result of increased 

uncertainty. Risk aversion is assumed to characterize individual 

18see Appendix to Chapter 1. 
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behavior at the constitutional stage, and the magnitude of the after 

tax income to be divided among individuals, groups or parties is 

assumed to be known with certainty. A unique "constitutional" utility 

of income function is assumed as the relevant operator for making 

choices. Three basic propositions will be advanced which describe the 

mechanisms that are expected to work at the constitutional stage. 

At the same time, a fourth proposition will attempt to characterize 

the general nature of the tax structures that tend to emerge optimally 

at the constitutional stage under aI1 Harsanyi-type equiprobability 

situation. In Chapter 3 the analysis is extended to the case of risk 

preference and the major implications for the working of the basic 

constitutional mechanisms are examined. In Chapter 4 the assumption 

of a net income opportunity set known with certainty is relaxed. In 

Chapter 5 an attempt is made to extend the discussion of one of the 

propositions derived in Chapter 2 to a context where a simple majority 

voting rule is assumed to prevail in the post-constitutional stage 

with respect to the amount of public goods provided. 

Chapter 6 contains the summary of the results. 
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Appendix to Chapter One 

First reproduce the necessary conditions (1. 7) and (1.8) for an 

interior solution 

K = 1 [e-a(s+u) + e-cS(s+u) + eµ(s+u) + e-y(s+u) - 1 - K] = 0 
u ·u (1.8) 

1 Ju -a(t+s) . - 0(t+s) · µ (t+s) -y(t+s) 1. K = - [ - ae - oe + µe . - ye dt = 0. 
s u 0 (1. 9) 

Consider now the corresponding Hessian 

where, by using equalities (1,8) and (1,9). 

- 1 -~(s+u) - cSe-o(s+u) + µeµ(s+u) - ye-Y(s+u)] K = - [ - ae " · uu u 

1 [ _a (s+u) 0 _cS (s+u) µ (s+u) -Y (s+u)] K = - - ae - e + µe - ye = 
us u 

K 
uu 

• (1.12) 

(1.13) 

(1.14) 

K = .!. [ - ae -a (s+u) - cSe -cS{s+u) + µeµ (s+u) - ye -y (s+u)] = K = Ku 
SU U US --u 

(1.15) 
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Assuming that the second order conditions are satisfied at the optimi:tl 

values u*, s* one will have 

K > 0 uu 

which imply 

K us 

To find the effects du*/dS and ds*/dS one uses H to get 

K Kus du* l/(u*) 2 
uu df"" 

= 

Ksu Kss ds* 0 
cm-

where the last column vector indicate the partial derivatives 

Therefore, 

du*/dS = K /(u*) 2 1HI > 0 
. SS 

ds*/dS=-K /(u*) 2 jHi<O 
SU 

(1.17) 

(l.18) 

(l.19) 

(1. 20) 

(1. 21) 

The effects du*/da and ds*/da are obtained from the above expressions 

simply by replacing 8 with a.. The effects of changes in cr, o and 

y on u* and s* may be obtained in the following way (the calculations 

are developed only with respect to changes in cr since the other effects 

are obtained similarly). 
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du*/dcr 
u* . 1 

(l/u*) [(s*+u*)e-cr(s*+u*) - ~J (t+s)e-cr(t+s)dtJ 
0 

= 
u* 

(l/u*)f e-cr(t+s)[ 1 - cr(t+s)l dt ds*/dcr 
0 

1 u* - K .:::. J e-cr(t+s) su u* [l - cr(t+s)] dt } • 
0 

The sign of (1.22) cannot be determined on a priori grounds. 

Similarly, one may obtain 

1 u* 
~~* = jHj {K \ J e-cr(t±s) [l - cr(t+s)] dt uu u 0 

(1. 22) 

1 u* 
- K !* [(s*+u*)e-cr(s*+u*) - ~J .(t+s)e -cr(t+s)dt ]} (1.23) SU U . 

0 

and again the direction of the effect is indeterminate. Using (1.18), 

one may note however by inspecting (1.22) and (1.23) that if 

1-·K r > I- K I then du*/dcr and ds*/dcr will have opposite signs. ucr scr 

The effects du*/dµ and ds*/dµ are in turn given by 

[-(s*+li*)eµ(s*+u*) 1 u* 
( t+s) e µ ( t+s) d t] K Kus du*/dµ 1 I u* + --* uu u 0 

= u* 
K Kss ds*/dµ 1 I eµ(t+s) [ -(t+s) µ - l] dt u* SU 0 

from which it may be obtained 
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du* -= dµ 
1 . 1 1 u* 

{K -* [-(s*+u*)eµ(s*+u*) + u* J (t+s)eµ{t+s)dt] IHI SS u 0 
u* 

K ! J eµ (t+s) [ - (t+s)µ - fj d_t} us u* 0 
(1.24) 

· ·ds* 
--- = dµ 

1 {K 1 Ju* µ(t+s) IHI uu u* 0 e [- (t+s)µ - l] dt -

. (1.25) 

The signs of these expressions are again indeterminate but it may 

be similarly noted that if 1--K I > 1-K I uµ sµ then du*/dµ and ds*/µ 

will have opposite signs. 



2.1 Introduction 

Chapter Two 

NEGOTIATION COSTS UNDER UNCERTAINTY 

The present chapter is devoted to the discussion of the effects of 

uncertainty on one of the basic cost components of the fis.cal decision 

process, namely the negotiation or decision-making costs of selecting 

tax-sharing arrangements. Specifically, the chapter analyzes the 

mechanisms through which savings of this kind of costs tend to occur 

iri consequence of the uncertainty that is normally associated with a 

constitutional choice setting. First, a negotiation costs function 

in a very general form will be described. Then, a choice model will 

be developed from which four basic propositions about fiscal consti-

tutional decision-making are derived. Finally, the implications of 

two of these propositions for the amount of resources devoted to bar-

gaining activities by the parties in conflict will be discussed. This 

will be accomplished by resorting to a more specific formulation of the 

negotiation cost function discussed earlier. 

2.2 A Negotiation Costs Function 

The typical situation to be analyzed is one where a set of N 

individuals attempts to reach an agreement on how to divide among 

themselves a given tax cost. For the moment, the benefits that 

24 
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correspondingly accrue on the expenditure side of the budget are as-

sumed to be fixed. The main objective is to investigate the effect 

of uncertainty on the costs of negotiating such an agreement; for this 

purpose, it is assumed initially that the aggregate amount of real 

resources devoted to strategic bargaining in such situations is de-

scribed by the differentiable function 

- ...... * D = D(N /N,N,H,S). (2 .1) 

* The argument N /N is the minimum proportion of individuals required 

to agree in order to have a fiscal collective decision taken. As 

1 Professors Buchanan and Tullock have pointed out, one would in general 

expect n1 > O, i.e., the larger the fraction of the voting body re-

quired to agree, other things equal, the greater the costs of reaching 

agreement. ' . . * When a unanimity rule prevails (N /N = 1) these costs pre-

sumably reach a maximum. 

The second argument is, as defined earlier, the total number of 

individuals involved in the decision-making process. The presumption 

is that D2 > 0 since, other things equal, the costs of organizing 

decisive coalitions tend to increase as the total size of the voting 
2 body expands. 

The third argument, H, is some index of the degree of homogeneity 

of the choosing group as expressed, say, by the variance of individual 

1see especially J. M. Buchanan and G. Tullock, The Calculus of 
Consent (Ann Arbor: University of Michigan Press, 1962), p. 68. 

2Ibid., p. 112. 
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most-preferred outcomes. Although this will be the object of more 

careful consideration in a later part of this chapter, the plausible 

hypothesis may be advanced to the effect that the aggregate amount 

of resources devoted to the reconciliation of divergent individual 

choices will tend to be smaller the greater the degree of homogeneity 

of the voting group, i.e., n3 > 0, At the same time, one would expect 

that similarity of external characteristics such as economic positions 

held and tastes are factors which tend to increase the degree of homo-

geneity of the group. 3 

Finally, S is some measure of the "amount at stake" at the nego..,. 

tiations table. It represents some aggregate indicator of the magni-
' 
tude of the potential gains from trade that might emerge from the 

bargain. Although this aspect will.also be discussed more carefully 

later· in this chapter, the proposition that the larger the stake at 

hand the greater will be the magnitude of the resources devoted to 

strategic activities seems plausible, - 4 Therefore, n4 > O. 

A simplification of (2.1) allows a concentration on the aspects 

most relevant to the argument. Assume that the decision-making group 

is composed of two persons only, A and B, who are required to reach an 
5 agreement on a tax-sharing scheme. With this simplification (2.1) 

3rbid., p. 115, 

4rbid., p. 98 and ff. 

5Generalization of the most important propositions to the case 
of N individuals is undertaken in the Appendix 1 to this chapter. 
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can be reduced to 

D = D(H,S), (2 .2) 

and attention will now focus on the potential effects of uncertainty 

on the arguments H and S. 

2.3 A Model of Fiscal Constitutional Choice 

In the previous chapter it was suggested that there are two basic 

ways of introducing uncertainty in a fiscal decision-making context, 

namely by increasing the duration of tax institutions or by creating a 

vaccatio legis. In the present formulation, and for expositional con-

venience, the latter procedure only will be treated but the argument 

could be translated into the multiperiod setting implicit in the first 

alternative. Therefore, consider a single representative post-

constitutional budgetary period in which it is provisionally assumed 

that a public spending program has been exogenously fi:xed. 6 The total 

tax cost associated with this program is presumed to be known with cer-

tainty and equal to T. Assume further that there are two economic 

positions in the community, say 1 and 2, one for each individual. The 

tax-sharing arrangement to be chosen is supposed to allocate the given 

total cost.on the basis of external criteria associated with the two 

economic positions, i.e., the tax structure will divide T between the 

two economic positions so that 

6see, for a simpler version of the present formulation, A. S. 
Pinto Barbosa, 11Bargaining Costs and Social Choice Under Uncertainty," 
Public Choice 17, Spring 1974. 
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T. > 0 
l. -

i = 1, 2 

(2 .3) 

(2 .4) 

where T. indicate the tax associated with position i. Provisionally 
l. 

assume further that for every possible allocation of the tax cost be-

tween the economic positions, and taking into account the potential 

detrimental effects of the tax arrangement on the productive side of 

the economy, the corresponding after-tax incomes or surpluses are known 

with certainty and are given by the monotonic decreasing functions 

m • (T. ) = Y. (T . ) - T . 
l. l. l. l. l. 

i = 1, 2 (2.5) 

where Y. is the before-tax income accruing to position i and it in-
1 

corporates as a part the benefits derived from the expenditure side 

of the budget. 7 Since m1(T1) and m2(T2) are monotonic in T1 and T2 , 

respectively, the former will, for notational convenience, be here-

after used as the relevant c-hoice variables of the representative 

individual. Suppose that the set of after-tax income opportunities 

that will energe from alternative tax-sharing arrangements is described 

by 

(2 .6) 

where g(T) is a scale factor which reflects the effect of the overall 

level of the budget, T, on the net-income opportunity set. For the 

7There is no need to assume that these benefits are equally dis-
tributed between the two economic positions. 
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time being g(T) is constant since T is assumed fixed. The function v 

is assumed to be at least twice differentiable and the following condi-

tions are supposed to hold 

v' < 0 (2. 7a) 

v" < 0 (2. 7b) 

(2.7c) 

The first condition does not need much explanation; it simply states 

that the increase in the after-tax income in one position can be ob-· 

tained only by reducing the after-tax income of the other position. 

The second condition indicates that the net income possibility fron-

tier is concave, i.e., further equal increments in one of the af,ter-tax 

incomes will require increasing reductions in the other. The implica-

tions of the abandonment of this assumption are considered in the next 

chapter. The third condition states that the maximum aggregate surplus 

income for the community which results from a tax-sharing arrangement 

that allocates net income m1 to position 1,8 corresponds to an after-tax 

income distribution that is assumed to lie somewhere between the fully 

egalitarian distribution, m~ = m;, and the one which allocates the whole 

8The converse situation with respect to the two positions could 
have, of course, been arbitrarily assumed. 
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aggregate surplus to position 2. 9 In fact, (2.7c) implies that at maxi-

mum aggregate surplus the net income allocated to position 2, 

i 2 = v(m1) - g(T), exceeds the corresponding net-income allocated to 

position 1, ml' and that the latter is positive. This assumption re-

flects the following presumptions: 

1. The completely egalitarian distribution is relatively .ineffi-

cient in terms of the magnitude of total aggregate net income 

due to incentive type considerations. 

2. A completely unequal distribution is also relatively ineffici-

ent in that it may generate social tensions that can only be 

accommodated at considerable cost. 

3. Position 2 is more productive than position 1 in terms of 

income-generating ability. 

Figure 2.1 illustrates diagrammatically, for given T, the net income 

opportunity frontier described by (2.6) and conditions (2.7). Point 

9At maximum aggregate surplus 

d 
dml [ml+ v(ml) - g(T)] = 0 

from which it may be obtained 
I -1 " v (-1) = m1 

where v'-l is the inverse function of v'. At the same time it is as-: 
sumed, in order to simplify the subsequent argument and without less 
of generality, that over the relevant range of budgetary variations 
the allocation of the full tax cost T to any one of the two positions 
generates a negative surplus in that position. This implicitly places 
some restrictions on the range of possible tax distributions. 
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m2 

- g 

0 

Figure 2.1 

Net Income Opportunity Locus 
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E' corresponds to the egalitarian distribution and M' indicates the 

distribution where aggregate net income is maximized. It should be 

noted that if incentive type considerations were not allowed, the 

locus would be reduced to a straight line with slope -1 since in that 

case the distribution of the surplus would be irrelevant to the magni-

tude of aggregate social income. 

Now, assume that individuals A and B currently occupy positions 2 

and 1, respectively, and consider the problem faced by one of these 

individuals, say A, who attempts to select his optimal tax-sharing 

arrangement. It is clear that, in the absence of altruistic motiva-

tion, and since A is able to identify his present position, his most-

preferred tax-scheme will be the one that shifts the whole tax burden 

to position 1. Similarly, for B the optimal fiscal structure will be 
~ 

the one that places the full tax cost on position 2. In terms of the 

earlier discussion, this setting where full identification of economic 

positions is possible, will correspond to the one that characterizes 

the "simultaneous-decisions" fiscal paradigm. Assume now that the 

probabilities of occupying positions depend on the extent of the 

vaccatio legis. 
A A A Specifically, suppose that p1 (t) and p2 (t) = 1 - p1 (t) 

indicate the subjective probabilities A assigns to the occupation by 

him of position 1 and 2, respectively, where t indicates. the duration 

of the vaccatio legis. It seems reasonable to suppose that 

A p2 (0) = 1 and A dp2(t)/dt < 0 (2. 8) 

i.e., starting with full identification of the economic position 
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currently hold, as the uncertainty generated by the vaccatio legis 

increases, A will reduce the prospect that he will occupy in the future 

this position. Also let 

** t = glb { t A 1 
lim= Pz (t) = 2} · 
t+t 

** 

(2. 9) 

That is to say, in the limit, as t tends to some t a situation is 

approached where A will consider himself equally likely to occupy 

either one of the two possible positions. 10 This limit case will, 

therefore, essentially correspond to Harsanyi's equiprobability situa-
11 tion and one would certainly expect the time length required to reach 

lOThe convergence to the equiprobability situation may be illus-
trated, for t discrete, by a Markov process. Suppose (1 - p) and p<l 
denote the probability of switching and not switching social positions, 
respectively, when t is increased by one unit. Then; 

A A A p2 (t) = Pz<t - l)p + [l - p2(t - l)] c1 - p) 

A = p2 (t - 1)(2p - 1) + (1 - p) 

The solution of the above difference equation can be seen to be 

Clearly, as t+ + ~, and since !2P - ll < 1, p~(t) tends to 1/2. If, 
as it seems reasonable to assume, p > 0.5 the convergence is monotonic. 

llI · f H . ' h t seems more appropriate to re er to arsanyi s concept rat er 
than to Rawl's veil of ignorance since the latter explicitly denied 
the possibility of assigning probabilities to states in the original 
position. See J. Rawls, A Theory of Justice (Cambridge, Mass.: Harvard 
University Press, 1971); and J.C. Harsanyi, "Cardinal Welfare, In-
dividualistic Ethics and Interpresonal Comparisons of Its Utility," 
Journal of Political Economy 63 (August 1955). 
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this limit probability to depend on the specific characteristics of 

the social context to which the situation refers. In particular, the 

degree of social mobility and the frequency of social contingencies 

** are factors that presumably will affect the magnitude of t 

Assuming, on the other hand, that B has the same information as 
12 A and makes similar probability estimates one should have of course 

B A p1 (t) = p2 (t) • (2 .10) 

Suppose now that a positive vaccatio legis period, t > O, is given and 

consider the problem faced by individual A who attempts to determine 

his optimal tax-sharing arrangement. Assume that a unique von Neumann-

Morgenstern utility function U(m.) exists which evaluates the surplus 
l. 

accruing to each economic position. 13 Assume that u' > 0 and suppose 

also, for the time being, that U" < 0 so that risk aversion prevails 
14 at the constitutional stage. Consider, therefore, the decision 

calculus of A who, for given t, attempts to select his optimal distri-

* * bution of surpluses between the two economic positions, (m1 , m2), so as 

12This extreme uniform knowledge assumption is actually not re-
quired for the results below but it facilitates exposition. 

13Th . . f . i 1 · 1 · f . h e uniqueness property o constitut ona uti ity unctions as 
been justified, at least with respect to the equiprobability situation, 
by W. Vickrey, "Utility, Strategy and Social Decision Rules," Quarterly 
Journal of Economics 74 (November 1960); and D. Mueller, "Constitutional 
Democracy and Social Welfare," Quarterly Journal of Economics 87-
(February 19 73) • 

14Th · . i· . f h f d k e llilp ications or t e argument o a mitting ris preference 
are discussed in Chapter 2. 
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15 to maximize his expected utility, that is, to 

where the superscripts on the probabilities have been dropped for 

* * 

(2 .11) 

notational simplicity. For an interior solution (m1 , m2), ·the first- · 

order condition is 

= * -vt (m ) 
1 

i.e. , A will allocate net incomes so as to equalize the ratio of 

(2 .12) 

(weighted) marginal utilities with the marginal 'rate of transformation 

15The problem analyzed here bears some similarity with the question 
discussed on the optimal income taxation literature,.namely in that it 
refers to the optimal allocation of a given fixed tax cost among posi-
tions. Important differences exist, nevertheless, between the two 
approaches. As an instance, it may be noted that in view of the con-
stitutional perspec.tive taken here the (constitutional) utility func-
tion used in the present formulation is a concept with some logical 
independency from the net'.""'income opportunity set concept. In parti-
cular it may reflect some typical constitutional attitude towards risk. 
This contrasts with the optimal income taxation literature where the 
social welfare function to be maximized is, in general, based on a 
utility function which is simultaneously used to derive net incomes. 
Also, the probability calculus plays in the present formulation a role 
that has no direct analogue in the optimal income taxation literature. 
See, for example, J. A. Mirlees, "An Exploration in the Theory of 
Optimum Income Taxation," Review of Economic Studies 38 (1971); and 
A. Atkinson, "How Progressive Should the Income Tax Be?," in Longman's 
Essays on Modern Economics, London, 1973. For a survey of recent con-
tributions and references to the literature, see D. Bradford and H. 
Rosen, "The Optimal Taxation .of Commodities and Income," American 
Economic Review 66 (May 1976). 
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of net incomes. At the same time, by inspecting (2.11) it may be noted 

that since U is strictly concave so is S and therefore the solution 

* * (m1 , m2) is a global maximum. 

2.4 The Consensus Effect 

Let, for given t, m~A(t) and m~B(t) (i = 1,2) indicate the optimal 
J. l. 

net incomes allocated to position i, as viewed by individual A and B, 

respectively. Also, since the analysis deals with a two-person model, 

take as a measure of dispersion of individual most-preferred choices, 

the following 

(i = 1, 2) (2.13) 

A first proposition is now examined: 

PROPOSITION 1 (Consensus Effect)--As the vaccatio legis increases 

the dispersion of individual most-preferred choices 

is reduced. That is, Wi(t) is monotone decreasing 

in t. 

Th f f h . . . 16 ·11 b b" ·1 d 1 d . h e proo o t is proposition wi e ar itrari y eve ope wit re-

spect to the income allocated to position 1, but it can be immediately 

applied to the income allocated to position 2. From (2.13), differen-

tiating w1(t) with respect tot, one gets 

16The generalization of this proposition to the n-person case 
(n ~ 2) is discussed in Appendix 1 to this chapter. 
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*A *B *A *B Wi (t) = 2 [m1 (t) - m1 (t)] [dm1 (t) /dt - dm1 (t) /dt] . (2 .14) 

In order to obtain the sign of the second bracketed expression dif-

ferentiate totally equilibrium condition (2.12) to get 

(2.15) 

which after rearrangement gives 

* * p' (t)U' (m ) + p' (t)U' (m )v' 1 1 2 2 (2 .16) * - * 2 - * p (t)U" (m ) + p (t) [U" (m ) (vt) + U''(m )v-"] 1 1 - 2 2 2 

Now it can be easily shown that the denominator of (2.16) is 

is/dm~2 which, since ~ has been seen to be strictly concave, is nega-

tive. At the same time, for individual A, Pi (t) > 0 and p2(t) < 0 ac-

cording to (2.8) so that the numerator is positive and therefore 
*A dm1 /dt > O. 

- *B 
Similarly for individual B using (2.10) dm1 /dt < 0 and 

therefore the second bracketed expression on (2.14) is positive. That 

is to say, as uncertainty is increased, each individual will allocate 

a smaller after-tax income to the position which initially he perceives 

as having a greater probability of occupying. This in turn clearly 

implies that the first bracketed expression in (2.14) is negative since 

we have assumed A to have originally a higher probability of occupying 

position 2. This produces 

(2.17) 
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which describes the consensus effect. Therefore, up to the equi-

probability limiting situation it is observed that an increase in the 

duration of the vaccatio legis will reduce the dispersion of separate 

individual optimal choices and, to that extent, effectively raise the 

homogeneity of the group involved in decision-making. Consider now: 

PROPOSITION 2 (Asymptotic Full Consensus)--Full consensus is 

approached·a.s·the·equiprobability situation is 

approached. That is 

lim ** W. ( t) = 0 . 
t-+t J. 

Since W.(t) is monotone decreasing int and is bounded from below it 
1 

should have a limit. Clearly this limit has to be zero since at the 

equiprobability situation both individuals have the same net-income 
~ 

opportunity set, possess an identical utility function and face simi-

lar probability prospects so that their choices have to be identical. 

** That is, if individuals A and B most-preferred choices for t > t 

d d b **A d **B . l 17 are enote· y mi an mi , respective y, 

**A m. 
l. 

**B = m. 
l. 

** = m. 
l. 

(2 .18) 

17Although not being the subject of present concern, it may be 
noted in passing that thi.s distribution of net income which obtains 
full consensus under equiprobability is regarded by some authors as 
possessing strongly appealing ethical properties since, it is argued, 
it is the one derived under the mos.t impersonal set of circumstances. 
See, for example, J. Harsanyi, "Cardinal Utility in Welfare Economics 
and in The Theory of Risk-Taking," Journal of Political Economy 61 
(1953), and R. Strotz, "How Income Ought to be. Distributed: A 
Paradox in Distributive Ethics," Journal of Political EconoSl, 66 (June, 
1958) • 
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** which, of course, imply, for t > t 

w. (t) = 0 • 
l. 

(2 .19) 

Let now (m1 , m2) indicate the vector of individual net incomes that 

maximize aggregate income (corresponding to point M' in Figure 2.1), 
e e and let (m1 , m2) denote the full egalitarian distribution, i.e., 

m~ = m; (point E1 in Fig. 2.1). Consider now: 

PROPOSITION 3 (Efficiency-Equity Trade-off)-,...The optimal tax 

structureat.the equip:tobability limiting situation 

will generate an after-tax income distribution 

which, in general, lies somewhere between the full 

egalitarianism and the distrib.utiort corresponding 

to maximum aggregate net income. That is 

or, equivalently, 

In view of assumption (2.7c) which states that m2 > m1 one should have 

u' (i2 ~, < u' (m1). At the same time it was seen that at maximum aggregate 
I "' 18 income v (m1) = -1. Therefore, 

u' (m1) 
----- > 1 = 

f A -v (m ) 1 (2.20) 

so that, by recalling that at the equip.robability s.ituation p1 (t) = p2 (t), 

it is seen that condition (2.12) is not satisfied at the distribution 

18see Footnote 9 this chapter. 
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that generates maximum aggregate net income. On the other hand, at the 

full egalitarian distribution U1 (m~) = U' (m;) and in view of assump-

tions (2.7b) and 2.7c) the marginal rate of transformation -v'(m~) 

should be greater than one. Therefore 

= 1 < - VI (m~) • (2. 21) 

Expressions (2.20) and (2.21) together imply that between (m1 , m2) 

e e · · ** ** and (m1 ,m2) there should be some intermediate' distribution (m1 , m2 ) 

where optimum condition (2.12) is satisfied. Figure 2.2 illustrates 

this point. On the abcissa are represented the alternative distribu-

" tions in terms of the m1 component, where m1 denotes the maximum net 

income allocable to position 1. The upward sloping curve indicates 

I -v • for each m1 the marginal rate of transformation of net incomes, 

This schedule should intersect the horizontal line through 1 at the 

value of m1 which maximizes aggregate net income, i.e., m1 • The 

downward sloping curve depicts in turn, for any m1 , the ratio of mar-

ginal utilities (equally weighted due to .the equiprobability assump-

tion) and clearly it should cross the -1 horizontal line at m1 = m~ 
since at that point U'(m~) = U'(m~). Equilibrium. condition (2.12) is 

s.atisfied at the value of m1 for which those two curves intersect and 

** ,.. e it is seen that such value, m1 , lies between m1 and m1 implying there-

fore a trade-off between efficiency and equity. It can also be seen 

that, should the -v' schedule have intersected the horizontal line 

e e ** through 1 to the right of m1 , one would have instead m1 < m1 < m1 • 
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1 

0 

Figure 2.2 

The EJ;ficie.nc)" .... Eq_uity T:rade-off 
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e In the particular case where - v' (m1) = 1 no trade-off will of course 

arise between efficiency and equity, both criteria being simultaneously 

met. 

More specific implications of Proposition 3 with respect to op-

timal fiscal arrang.ements at the constitutional stage when majority 

voting is the decision rule which prevails at the post-constitutional 

stage, are explored in Chapter 5. Consider now in Figure 2.3 a dia-

grammatical illustration of the three propositions so far discussed. 19 

The non-negative quadrant is a simple replication of Fig. 2.1 which 

indicates the set of possible net-income distributions among which 

individuals A and B will choose. Each pair of values (m1 , m2) on 

this locus is translated into utility terms by resorting to the con-

stitutional utility function U depicted in the northwest and south-

east quadrants. The curve indicated in the southwest quadrant thus 

indicates the corresponding utility possibility frontier. It can 

easily be seen that the slope of this curve equals U'(m1)/U' (m2)v'. 

** For a given t < t , individual A assigns probabilities p2(t) > p1 (t) 

to positions 2 and 1, respectively. Line aa with slope e(t) = 
-p2(t)/p1(t) reflects these probability weights attached to social 

positions. Expected utility maximization requires A to choose the 

point in the southwest quadrant locus where the slope of the curve 

equals the slope of the probability line ~a since it is here that 

19 Strotz, "How Income Ought to be Distributed: ••• " (J.958) , used 
a similar diagram although it did not include variable conditions of 
uncertainty. 
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condition (2.12) is met. L describes such a point. From this point 

and working back to the first quadrant the corresponding pair of 

* * optimal income values (m1 , m2) is found. Now, as t increases, the 

probability weights attached to each position change and so will 

change the slope of the line aa. As this occurs it can be seen that 

A's optimum choice slides downwards along the curve from L, i.e., 

further and further away from the distribution more favourable to the 

position that initially A finds it more probable to occupy. Point P 

describes the equilibrium that may eventually be reached if the 

equiprobability limiting situation is attained. In this case 

** ** ** (t.::, t ), line aa reaches a fina+ position depicted by a a with 

slope -1. The optimum pair of income values that corresponds to 

** ** point P is (m1 , m2 ) and, as noted earlier this point lies somewhere 

between the maximum aggregate income distribution (il' m2) and the 

completely egalitarian distribution (m~, m;). 

Now it may be readily seen that the point on the utility possi-

bility locus which represents B's optimal choice will, similarly, 

approach P but this time moving fromR in a northwest direction. 

** This will be so since for t < t B has a ~1igher probability of occu-

pying position .1. 

The implications of this convergence of choices or consensus 

effect on the magnitude of negotiation costs are analyzed later in 

this chapter. They do not represent, however, the only channel through 

which uncertainty bears on those costs. A second mechanism is normally 

expected to be at work under the "separation-of-decisions" paradigm and 
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this will be the object of subsequent attention. Before that, however, 

a specific implication of the present formulation for the consensus 

mechanism may be discussed. This refers to the potential influence 

of the magnitude of the budget on the minimt.nn extent of the vaccatio 

legis required before the consensus effect will operate. This point 

may be more easily seen by inspecting again Figure 2.3. According to 

previous reasoning, the optimal utility-of-income distribution for, 

say, individual A under the "simultaneous-'-decisions" paradigm (t = O) 

is indicated by point Q, i.e., the more "egoistic" allocation. 20 Now, 

as one departs from this polar situation and allows t to be positive, 

the probability line with slope e(t) ceases to be vertical. At the 

same time, provided vt(O) ~ 0 and U'(O) is finite, the slope of the 

utility possibility frontier at Q (i.e., at m1 = O) which is given by 

U' (O) (2.22) 
U'[v(O) - g(T)]v 1 (0) 

is finite. Therefore, it seems clear that, if the above conditions 

hold, one will keep observing the initial corner distribution Q as 

A's optimum choice until 6(t) is equal to (2.22). This implies that 

some minimum extent of the vaccatio legis may be required before the 

consensus mechanism starts operating. This minimum period is given by 

20obviously the term egoistic can be used here only in a rather 
qualified sense since the other optimal distributions obtained for 
different values of t are no less than Q derived from the maximization 
of self-interest. 
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i = e -1 [ U' (0) ] . (2 .23) 
u' [v(O) - g(T) ]v' (O) 

The point to be noted with respect to this expression is the depen-
"' dence oft on g(T), i.e., the scale variable of the net income oppor-

tunity locus. This implies that the size of the budget, T, may 

potentially affect the minimum time lag required to have any effect of 

the consensus mechanism. 

Differentiating (2.23) with respect to T gives 

"' dt (e-1), • { U' (O)U" (v(O) - g(T) ]g 1·v1 } -1 -· - = - - Where ( 6 ) I > 0 , 
dT U'[v(O) - g(T)]v' 2 

(2.24) 

The sign of (2.24) depends on the sign of g'. Suppose that for some 

·reason, the budget is initially oversized. This would imply gt(T) > O, 

i.e., raising the magnitude of the budget will further contract the net-
"' 

income opportunity locus. The analysis suggests that in this case t 
would increase with an increase in the budget size. Conversely, if 

the budget is initially inefficient in the downward direction (g' (T) < 0), 

an increase in the budget will expand outwardly the opportunity locus 

of income distributions and one would anticipate a reduction in the 

minimum vaccatio legis required to observe the consensus effect opera-

ting. Finally, if the budget is efficiently sized to begin with 
"' "' (g' = 0) no effect at the margin will, of course, be exerted on t. 

An intuitive explanation for the above results may be obtained 

by noting that the initial operation of the consensus mechanism de-

pends crucially on the individual valuation placed on the marginal 
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units of the stake at negotiation. If this stake is large, implying 

a comparatively lower valuation in these units, a slight change in 

the assignment of probabilities to positions as a result of a small 

increase in the degree of uncertainty, will be sufficient to induce 

the individual to shift these units to the position where they are 

more highly valuated. Conversely, a smaller stake would require a 

greater initial change in probabilities in order to induce the repre-

sentative individual to shift the marginal income units to the position 

of smaller probability of occupation. 

2.5 The Aspirations-Level Effect 

This section discusses the second mechanism that is expected to 

operate under the "separation-of-decisions" fiscal paradigm. Let 
ii 

*. *j Sj = Sj(m1J, m2 , t) indicate, for given t, the expected utility of 
*. *. individual j's most-preferred income distribution (m1J, m2 J), (j = A,B), 

(2. 25) 

Let also t~ denote the vaccatio legis which, for individual j, mini-
J 

mizes lm~j - m;j I, i.e., which induces j to select among his set of 

optimal distributions for different t, the most egalitarian one. In 

view of assumption (2.7c) and Proposition 3 it can be readily seen that 

0 ** tA = t , i.e., the most egalitarian distribution chosen by A is the one 

selected under equiprobability. For B, on the other hand, t~ 

is the vaccatio legis which induces him to choose the fully egalitarian 

e e 0 ** d . 0 b . ( ) h < istri ution m1 , m2 w ere tB t This can be immediately seen 
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** from Fig. 2.3 where it was already noted that, as t increases to t 

A's optimal choice moves from point Q to point P, so that the latter 

represents his most egalitarian optimal distribution, while B's opti-

mum choice moves from R to P so that E denotes his most egalitarian 

optimal choice. 

PROPOSITION 4 (Aspiration-level Effect)--Asthe vaccatio legis 

increases, and up to his most egalitarian optimal 

distribution, the expected utility associated with 

the individual's most.;.preferred after-tax distri-

bution declines. That is, 

dS. (t) /dt<O for t < t~ and S; (t) reaches a global 
J j 

minimum at t = t;. 
In order to analyze the behavior of Sj as t varies, differentiate Sj 

with respect to t to obtain21 

dpi (t) *. dS. ( t) *" . *. dm J 
J U(m1J) + pJ (t)U' (m J) l = dt+ dt dt 1 1 

dp~(t) *' 
*' . *. dm J (2.26) U(m2J) + pJ(t)U'(m J)v' _L 

dt 2 2 dt 

Note that the second and fourth terms cancel out since, if an interior 
*. *. solution for (m1J, m2J) is assumed, equilibrium condition (2.12) will 

be satisfied. At the same time, dp{(t)/dt = - dp~(t)/dt and, therefore, 

(2.26) is reduced to 

21see Appendix 1 to this chapter for a generalization to the 
n-person case. 



49 

(2 .27) 

The second derivative of S. (t) is, in turn, 
J 

d2S. (t) d2pi(t) *' *' J = [U(m1 J) U(m/)] + 
dt2 dt 2 

dpf (t) 
*. 

*' f *j I 
dm J 

[u' (m1J) 1 - U (m2 )v ] dt dt (2.28) 

Now, consider first, the case of individual B. For him it was noted 

0 ** before that, for some t = tB < t , B will select the fully egalitarian 

distribution e e (m1 , m2) as his most-preferred choice. Therefore, for 

t = t~, (2.27) will vanish, implying that SB reaches a stationary point 

at the fully egalitarian distribution. Inspection of (2.28) indicates 

that it is a minimum. In fact, the first bracketed expression vanishes 
e e *B at m1 = m2 and, since for B,dm1 /dt < 0 due to the consensus effect and 

also dp~/dt < O, the second expression is positive. Hence, (2.28) is 

positive implying a minimum. At the same time, since the sign of (2.27) 
*B at the end point t = 0 (where U(m2 ) = O) is negative this minimum is 

a global one. 

** For individual A, it was observed that t 0 = t A Inspection of 
0 (2.27) suggests that, since for any t < tA = 

U(m;A) > U(m~A), dSA(t)/dt is negative fort 

** A t dp1/dt > 0 and 

0 ** < t = t which implies in A 
0 ** turn that SA will reach a global minimum at t = tA = t • Referring 

again to Figure 2.3, the above reasoning suggests that the minimum of 

SA will occur at P when the equiprobability situation is attained and 
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** ** (m1 , m2 ) rep res en ts the chosen distribution. At the same time, SB 

reaches a minimum at point E and then increases up to point P. For 

individual B, E represents therefore a saddle point--minimum with respect 

to changes in t, maximum with respect to changes in m~--while for A, 

point P is a saddle point. 

The main point to be emphasized in the above analysis is that, 

except for possible ranges like the arc EP just discussed, one would 

expect an increase in the degree of uncertainty implicit in the 

"separation-of-decisions1t model to reduce the expected gains associated 

with the individuals most-preferred tax-sharing arrangements. It would 

not be surprising if this decline in the individuals ma:idmum aspiration 

levels had some bearing on the amount of resources individuals are will-

ing to in"?"est in strategic activities, i.e., in the magnitude of the 

negotiation costs. The following discussion is an attempt to analyze 

the potential impact of the mechanisms described under Propositions 1 

and 4, on the magnitude of such costs. 

2.6 Uncertainty and Strategic Investment 

It seems reasonable to expect that the amount of resources a 

representative individual, say A, is willing to invest in strategic 

activities, depends\on the expected rewards and costs associated with 

such an investment. Under the "separation-of-decisions" fiscal para-

digm, a basic hypothesis which seems to underlie this approach is that, 

for a representative individual say A, the net expected revenue from 
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an investment in strategy of amount XA might be described by a function 

such as 

(2.29) 

where CA[X.A(t)] and R(·] indicate the cost and expected gross return 

from XA(t), respectively. The latter is assumed to depend also on: 

SA(t), a measure of the magnitude of the stake at negotiation as viewed 

by individual A (the maximum potential gains obtainable from the bar-

gaining situation; ~(t), the expected variance of individual optimal 

distributions; and ~(t), the expected amounts of resources B will devote 

to strategic investmept. A All the arguments of the function 7T have been 

made parametric on t since under the "separation-of-decision" fiscal 

paradigm, and as it will soon become apparent, all of them are presumed 

to adjust when the degree of uncertainty changes. 

To illustrate how these factors may interact under the "separation-

of-decisions" hypothesis consider the following ad hoc specification 

of (2.29): 

(2.30) 

Here, expected gross revenue is the product of three factors. One is 

the magnitude of the stake, SA(t), which may be taken as the expected 

utility of A1s most-preferred net income distribution as defined in 

(2.25). Second, a measure of the degree of consensus with respect to 
A 

net income distribution, W(t)/W, which indicates the ratio of the 

divergence of individual optimal choices W(t), as defined say in (2.13), 
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,,. 
to the maximum possible value of W(t), W. If full consensus would exist, 

W = 0 and there would be no point in investing in strategy since no 

. . ld b d f h . 22 positive return wou e expecte rom sue investment. As one de-

parts, however, from full consensus, potential returns from strategic 

investment will emerge and they will be at a maximum when full disagree-
A A -ment prevails, i.e., W = W. Finally, f [XA(t), ~(t)] is a "production 

function" with a negative input, ~(t), indicating A's expected effec-

tiveness in bargaining. Besides reflecting A's own skills and the 

potential influence of other exogenous factors, /'- is assumed to depend 

on the amount of resources A and B devote to strategic activities. 

Suppose that dimishing returns prevail and that an increase in 

B's investment will raise the marginal productivity of A's own invest-

ment, so that f~ > O, ~ < O, f~1 < O, f~2 > O, f~2 = A £21 > 0 and, with 

proper normalizationi 0 < fA < 1. Assume marginal cost cA is constant. 

Mutatis mutandi it may be supposed B faces a net return function 'ITB(t) 

similar to (2.30). 

Now, for a given level of uncertainty, A's optimum amount of 

investment in strategy will, for an interior solution, be given by 

f A - CA = 0 1 . (2.31) 

22rt should perhaps be noted in this connection the distinction 
between the potential returns from strategic investment and the poten-
tial returns from the bargain. When, say, W = 0 the former is zero 
while the latter is certainly positive and equal to sA. 
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A non-cooperative Nash solution to investment in strategy will be given 

* * by the pair of values XA(t) and ~(t) that satisfy 

B o'IT /o~ = 0 • 

* The effect of increased uncertainty on XA can be readily obtained by 

differentiating (2.31) with respect to t. This gives 

dXA (t) 

dt 
dW(t) 

---A- dt 
W(t)f11 

From the previous discussion of (2.27) it is known that, up t:o the 

egalitarian distribution, dSA(t)/dt < O, so that the first term on 

(2.32) 

the right-hand side is negative. Also, from (2.17) it is known that 

the second term should be negative. The third term, however, is of 

ambiguous sign since it is not known~ priori whether d~.(t) /dt is 

positive or negative. By solving the system composed of (2.32) together 

with a similar equation for B, for dXA/dt and d~/dt it can be shown23 

that these derivatives will both be negative or positive according to 

whether 

(2.33) 

23see Appendix 2 to Chapter 2. 
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I b . ·1 1 h 24 th bl 1 . ld . th t can e sinu ar y s own at a sta e so ution wou require e 

left-hand side of (2.33) to exceed the right-hand side, so that 

J(t) = -
dXA (t) 

dt > o, (2. 34) 

which is a measure of the savings in negotiation costs that will re-

sult from a marginal increase in the vaccatio legis. 

Finally it should be noted that expression (2.32) breaks down, 

for individual A, the three basic channels through which uncertainty 

bears on the magnitude of his strategic investment. The first term 

corresponds to the savings due to the operation of the aspirations-

level effect. Similarly, the second term refers to the savings 

generated by the consensus effect. Finally, the third term corresponds 

to the resources A saves by anticipating a decline in B's own strategic 

investment in consequence of increased uncertainty. This effect, of 

course, is conditional on the operation of the other two effects. 

Figure 2.4 illustrates the effect of an increase in the vaccatio legis 

on the resources devoted to stragegy by A and B. RA and ~ are, for 

given t, reaction curves of individual A and B as described by equation 

(2.31) and the corresponding one for B. RA and ~ represent, in turn, 

similar lines after t has increased. TU subsumes, therefore, for in-

dividual A, the operation of the consensus and aspirations-level effect 

while, at the same time, VT represents the induced effect based on the 

anticipation of B's adjustment. 

24see Appendix 2 to Chapter 2. 
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Appendix 1 to Chapter Two 

The following discussion refers to a model of fiscal constitu-

tional choice similar in most respects to the one developed in the 

text but allowing now for a n-person setting. 

Consider therefore the case of n individuals an rt social posi-

tions where n > 2. Assume that individuals are indexed according to 

the position that they occupy when t = O, so that if p .. (t) indicates, 
l.J 

for given t, the probability of individual i occupying position j 

(i,j = 1 , ••• n), then p .. (O) = 1 and p .. (O) = 0 (j 1: i). Assume 
J.J. l.J 

** further that for any individual i and for any t < t , where as before 

** -t = glb {t 

the following relationships hold 

dpii/dt < 0 

lim= pii (t) = l/ri}, 
t+ t 

dp .. /dt=dp.k/dt > 0 (j ,k :/: i) . l.J J. 

The first of these assumptions says that, up to the equiprobability 

situation, as uncertainty increases individual i will consider less 

(2.35) 

(2.36) 

likely to occupy the social position which for him has initially the 

higher probability of occupation, i.e., position i. The second assump-

tion states that as uncertainty increases the probability of occupying 

positions different from i increases "uniformly" across these positions. 
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** Since this is assumed to hold for any t < t and since pij(O) = 0 

** (j # i) it in turn implies that for any t < t individual i considers 

as equally likely to occupy any of the positions j ¥ i, i.e., 

p .. (t) = p.h(t) (j,h # i). 
l.J l. 

To simplify the argument, incentive effects 

are neglected here and therefore it is assumed that a fixed total social 

net income Z is to be distributed among the n social positions. Let 

mij indicate the income share allocated by individual i to position j 

and let U(m .. ) denote, as in the text, the strictly concave constitu-
l.J 

tional utility function. For given t, the problem faced by individual 

i is therefore 

Max 
m1• 1 , ••• m. > 0 in -

{L (m . 1 , • • • , m. , t) = 
1 in 

n n 
l p.kU(m.k) +A(Z- l mi.k)} 

k=l l. l. k=l 
(2.37) 

where A is a Lagrange~n multiplier. The first-order necessary condi-

tions for an interior solution are 

L = Z -A 
n * l m.k = 

k=l l. 
0 . 

(k = 1, ••• , n) (2.38) 

(2.39) 

Inspection of (2 .38) immediately suggests that, since pij (t) =Pih (t) 

* * for j,h # i, and since U' is monotone, then mij = mih for j,h # i, i.e., 

income will be equalized across the positions of lower probability of 

occupation. At the same time the second-order conditions for a global 

maximum are satisfied since it can be immediately seen from (2.37) that 

L is strictly concave. 
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Conseni;;us Effect 

* Now to obtain dmi/dt differentiate totally (2.38) and (2.39) to 

obtain 

* dmii (t) 
dt = 

I viii 

lnl 
(2.40) 

where lnl is the determinant of the bordered Hessian of L. At the 

same time, !viii is the determinant 

0 

0 

0 0 0 

. 
0 0 0 

-1 -1 -1 

' ·,·( *) ••• -piiu m.. • •• • ii 

0 

0 

0 

0 
. . 

I •I. * ) . ~I 'lfi ) • •• -p. U (m. • •• pi U (m. in in n in 
0 -1 

i. . th By expanding Iv ii in terms of the elements of the i row and their 

co-factors it may be obtained 

!viii , '(*>I iii+ (-l)n+2+ilvii. I = -piiu mii vii i n+l 

-1 

-1 

-1 

-1 

-1 

0 

(2 .41) 

Where I Vi1· ii·· I n+ i +1 I ii I th and (-1) Vi n+l are the co-factors of the i and the 

(n+l) th elements of· the i· th · 1 L f · · 1 row, respective y. et, or notationa 

simplification, 

c > 0 (k,h 1= i) (2.42) 
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and 

It can be immediately seen that 

where B 1 is the (nxn) symmetric matrix n-

b 0 0 0 

0 b 0 0 

0 0 b 0 
B = n-1 . ... 

0 0 0 b 

-1 -1 -1 -1 

Similarly, 

b 0 0 -c 

0 b 0 -c 

vii 
0 0 b -c 

= i n+l 

0 0 0 -c 

-1 -1 -1 0 

(k,h :;. i) (2 .43) 

(2 .44) 

-1 

-1 

-1 

(2.45) 

-1 

0 

0 

0 

0 
(2.46) 

b 

-1 

.th . . ii Dividing the elements of the 1 column of Vi n+l by c and transferring 

this column to the right-hand side of viin+l it can be seen that 

I ii I · n-i I I V. +l· = (-1) c B l 
1 n n- (2. 4 7) 
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and using. (2.44) and (2.47) 

, , * . , I • ( ) 2n+2 I I = -p .. U (m •. ) I B l + -1 c B l = ii · ii n- n-

* = [ c - p ! . U' (m .. ) ] I B 1 1 
ii ii n-

Now it can be seen from (2. 45) that 

This is a difference equation with solution 

I I n-2 B . = -(n-l)b . n-1 

Using (2.50) in (2.48) one therefore gets 

'
vii I = [ ' U' ( * ) - c] (n-l)bn-2 Pii mii. 

and using (2.42) and (2.43) 

* . * [ 11 ( * ) ] n-2 [p~.U'(m .. )-p~·ku'(m.k)] (n-1) p~ku m~k· ii ii i i ~ • 

lnl 
(k ::f i). 

The first bracketed expression in the numerator is negative since 

(2.48) 

(2.49) 

(2. 50) 

(2 .51) 

(2.52) 

pli < 0 and pj_k > O. The second bracketed expression will, for differ-

ent n, alternate in sign starting with a positive sign for n = 2. At 

the same time, since L as defined in (2.37) is strictly concave, the 

bordered Hessian lnl will, for different n, also alternate in sign 

starting with a plus sign for n = 2. Therefore, for any n 2:_ 2, one 

should have 

* dm .. /dt < 0. 
ii 

(2 .53) 
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This implies that as uncertainty increases, individual i will reduce the 

income allocated to the position which has initially for him a higher 

probability of occupation, i.e., position i. The proof that 

*• dtn .. /dt > 0 . 1J (i :f j) 

may be obtained simply by observing that, as noted previously, income 

is equalized across the positions j f: i. Therefore, since total income 

Z will be exhausted, one should have for i :/: j 

1 dm~i 
= - --- dt > 0 • n - 1 (2 .54) 

Now consider tl'ie effect of an increase in t on the dispersion of optimal 

individual choices with respect say to income allocated to position j 

as measured by 

(2.55) 

** Let 11\ij denote the income allocated optimally by individual h to posi-

tion j when the equiprobability situation is attained. Since each and 

every individual has the same net income opportunity set, possesses an 

identical constitutional utility function and faces similar probability 

** prospects in such situation, 11\ij should be identical for all h. Define 

** * ** therefore m. 
J = Il\ij . Adding and subtracting m. in the brackets of 

J 
(2.55) we have 

1 n * 
W.(t) = - I [m.. 

J n h=l nJ 
** - m. 
J 

** + m. 
J 

n * . 2 
-C.l:~J/n] 

h=l J 
(2.56) 
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1 n * - m*. *) 2 * . ** ** ~ * . = - l {(m.. + 2(1llhj - m. ) [m. - (l ~.)/n] + 
n h=1 n3 J J J , h J 

[ ** m. -
J 

n * 2 ( l II\i.)/n] } . 
h=l J 

(2.57) 

After calculations and simplification this reduces to 

1 n * ** 2 n ** * 2 W • ( t) = - { l (~ . - m. ) - I l (m . - 11b • ) In] } ( 2 • 5 8) 
J n h=l J J h=l J . J 

* ' ** Since due to (2.53) and (2.54) ~j approaches monotonically mj for 

any h,it may be readily seen from (2.58) that 

(2 .59) 

which implies the consensus effect. 

Aspirations-level Effect 

Let the expected utility of individual i's most-preferred income 

allocation be given by 

S(t) = n * l p 'kU(m.k) lv=l 1 1 

Differentiating S with respect to t gives 

S'(t) = 
* n * n * dmik l p' .kU(m.k) + l p.kU'(m.k) dt 

k=l 1 1 k=l 1 1 

But, from (2.38), pikU'(m~k) =A for any k. Therefore 

(2.60) 

(2. 61) 
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* n dm.k 
A l d~ 
k=l 

n * 
and since l dm.k/dt = 0 one finally gets 

k=l l. 

n * l P !ku (mi. k) 
k=l J.. 

(2.62) 

(2.63) 

and this expression can be easily seen to be negative up to the equi-

probability situation (or equivalently in this case, up to the egali-

tarian distribution). In fact, it has been assumed that Plh = p~j for 

h,j '# i and it has been noted before that income will be equalized 

across the positions other than i. Therefore, let for any j :/: i 

p' = d > a ij 

* U(m .. ) = e > 0 • 
l.J 

n 
Using (2.35) and (2.36) and since l p~k = 0 this implies that 

k=l l. 

pj_i = - (n - 1) d . (2.64) 

At the same time, since up to the equiprobability situation p .. > p .. 
l.l. l.J 

I * * (2.38) implies that U (m~ .) < U' (m. ,) and therefore that 
l.l. 1.J 

* * U(m .. ) > U(m .. ) = e. 
l.l. l.J 

(2.65) 

Now, S~(t) may be expressed as 

S' (t) * = p~ .U(m .. ) + (n - l)de 
l.J.. l.l. 

(2.66) 
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and using (2.64) and (2.65) it may be seen that, up to the equi-

probability situation, 

S'(t) < 0 

which implies the aspirations-level effect. 

(2 .6 7) 
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Appendix 2 to Chapter Two 

Proof that stability implies dXA (t)/dt, d~(t)/dt < 0. 

From (2.30), the first-order condition for an interior solution is 

Totally differentiating (2.68) and solving for dXA(t)/dt gives 

dXA(t)/dt = (l/c)[a - bd~(t)/dt] 

where 

a= - [dSA(t)/dt] W~t) f~ - SA : [dW(t)/dt] f~ > 0 
w w 

b = [S~(t)/W] f12 > o 

c = [S~(t)/W] f~1 < o. 

Since for B one should have similarly 

d~(t)/dt = (1/h)[d - edXA(t)/dt] 

where d,e > 0 and h < O, substituting (2.70) into (2.69) gives 

a - db/h 
dXA(t)/dt = c - eb/h 

(2.68) 

(2.69) 

(2.70) 

where the numerator is positive and the denominator of ambiguous sign. 

Clearly, 
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dXA(t)/dt < 0 ==>"> c - eb/h < 0 ==>"> -c/b > -e/h. (2. 71) 

Now, a stable non-cooperative Nash equilibrium would require the slope 
I of the reaction curve of A in Figure 2.4 to exceed the slope of the 

reaction curve of B, i.e., that 

= - = - (2. 72) 

It is easily seen that this corresponds to condition 2.71). There-

fore, stability implies 

dXA(t)/dt < 0 and d~(t)/dt < 0. .. e. d. 



Chapter Three 

RISK PREFERENCE AT THE CONSTITUTIONAL STAGE 

3.1 Introduction 

In the previous chapter the analysis has proceeded under the 

asumption that risk aversion prevails at the constitutional level of 

choice. This assumption has been perhaps the one most frequently 

adopted in the literature with respect to the characterization of 

individual risk behavior at that stage of choice. 1 It may be re-

called that an extr:eme version of this asumption has been strongly 
2 

defended by Rawls as the typical attitude in such a choice setting. 

In fact, Rawls, drawing on a previous argument by W. Fellner, 3 has 

asserted that the basic choice criterion that tends to emerge in the 

"original position" is the "difference principle" or maximinimization, 

i.e., one where the concern of the constitutional framer is focused 

on the interests of the worst-off individual. This extreme position 

1 See, for example, J. M. Buchanan and G. Tullock, The Calculus of 
Consent (Ann Arbor: University Michigan Press, 1962), p. 192; 
P. Samuelson, "A. P. Lerner at Sixty," Review of Economic Studies 
(June 1964); and E. A. Thompson," Pareto Optimal Group Decision 
Process," Papers on Non-Market Decision Making, Vol. I; 1966. 

2 
J. Rawls, A Theory of Justice (Cambridge, Mass.: Harvard 

University Press, 1971). 

3w. Fellner, Probability and Profit (Homewood, Ill.: R. D. 
Irwin, Inc., 1965). 

67 
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has been severely criticized essentially on the following two 

4 grounds: First, it does not allow for the possible trade-off be-

tween a very large gain (no matter how large, and no matter how high 

the chances of its occurence) to the non-worst-off individuals and 

a very small loss (no matter how small, and how small the chances of 

its occurence) to the worst-off individual. Second, it does not take 

into account other presumably relevant aspects of the distribution 

across the non-worst-off individuals. 

These two objections raise, therefore, serious doubts about the 

adequacy of the maximin rule as a reasonable choice criterion for 

the constitutional level of decision-making. In general it would 

seem more plausible to anticipate risk-aversion at such a choice 

level but not in the extreme form suggested by Rawls. This was 

implicitly the viewpoint in the analysis developed earlier. In the 

present chapter, however, an attempt is made to extend that analysis 

to the case of risk-preference. The basic reason for doing so is 

that part of the defense of the existence of risk aversion at the 

constitutional stage, with the latter defined in some equivalent 

sense to the concept of the "original position," may not in some 

circumstances apply as well to the particular and more specific domain 

of fiscal choice. 

4 See A. K. Sen, Collective Choice and Social Welfare (San 
Francisco: Holden-Day, 1970); and J. Harsanyi, "Can the Maximin 
Principle Serve as a Basis for Morality? A Critique of John Rawl's 
Theory," .Ameriean Political Science Review 69 (1975):594, 606). 
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Such defense has been essentially grounded on the idea that the 

nature of the goods to be distributed may be so fundamentally im-

portant to the representative individual that, in face of the 

possibility of losing some of these goods, he will tend to severely 

discount the prospect of successive further advantages. "Grave" 

risks are, so to speak, involved in the choice situation. 

It seems clear that the relevance of the above argument is 

crucially dependent on the qualitative and quantitative structure 

of the goods included in the "basket" to be constitutuionally divided. 

Hence, as we move away from Rawls "original position" paradigm where 

the "basket" encompasses such goods as civil rights, powers, opportuni-

ties, income and wealth, 5 to the consideration of much more restricted 

sets of goods, the above argument may_ lose part of its force. With 

respect to the specific area of constitutional choice in which we are 

presently interested, namely the choice of fiscal institutions, the 

"basket11 of goods is dramatically circumscribed not only because a 

more restricted set of dimensions is taken into account, such as for 

example income and wealth, but also, and perhaps more importantly, 

because in some cases possibly only a small fraction of these dimen-

sions may be potentially affected by the constitutional fiscal 

decisions. Conceptually at least, one may envisage circumstances 

5Rawls, A Theory of Justice, P·. 62. 
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where it would be difficult to consider the problem of the constitu-

tional division of a given tax burden as one involving "grave" risks. 

This may happen, for example if the predicted overall level of taxa-

.tion is relatively small as compared with the magnitude of the before 

tax income, the fiscal constitutional convention occurs with consider-

able frequency and other non-fiscal constitutional provisions assure 

per ~a substantial degree of redistribution. In such circumstances, 

the choice of optimal tax-sharing arrangements at the constitutional 

level might not be adequately characterized as a "serious wealth 

oriented" activity, 6 as a potentially important means of providing 

"insurance." That is to say, it does not seem legitimate in these 

circumstances to exclude on !. priori grounds the possibility of the 

representative individual exhibiting,. at least over some ranges, some 

degree of risk-preference with respect to the choice of fiscal 

. i . 7 inst tutions. 

As noted before, the present chapter attempts, first, to discuss 

the basic consequences of admitting risk-preference at the constitu-

tional level of fiscal choice. What is its effect on the consensus 

and aspirations-level mechanisms described earlier? Does it impair 

6This terminology was used by J. Hirschleifer, "Investment 
Decision Under Uncertainty: Applications of the State-Preference 
Approach," Quarterly Journal of Economics 80 (May 1966): He con-
trasts the case of "serious wealth oriented'' activities where risk 
aversion is assumed to prevail, to the case of small bets, taken more 
or less frequently, where risk-preference may occur. 

7It is interesting to note that nowhere in his original formulation 
of the separation-of-decisions paradigm has Professor Buchanan used the 
risk-aversion assumption. 
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the savings in negotiation costs that, according to our previous 

analysis, seems to be such an important ingredient to the internal 

logic of the "separation-of-decisions" paradigm? What is, on the other 

hand, the impact of this new assumption on the optimal division of the. 

net-of-tax income? These are the questions to be addressed in the 

following discussion. Secondly, another feature of the constitutional 

model of fiscal choice is illuminated in the analysis, namely the 

substitutability that may potentially exist between conditions on the 

productive and utility sides of the economy. In particular it will 

be seen that suitable restrictions placed on the productive opportuni-

ties will force the constitutional model with risk-preference to work 

and generate results "as if" risk-aversion were actually prevailing 

at the constitutional setting. This result will enable us, in turn, 

to comment on Samuelson's model of social income distribution under 

"equal ignorance." Finally, some previous assumptions concerning the 

shape of the productive opportunities are reconsidered in the light of 

the above results. 

3.2 A Fiscal Constitutional Model with Risk-Preference 

As compared with the model developed in Chapter 2, the basic 

modification to be introduced in the present analysis involves the 

"constitutional" utility function U(mi) which is assumed now to 

exhibit risk-preference. Therefore, suppose in the following 
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discussion that U' ;:. 0 and U" > 0. The other assumptions of the model 

are retained for the time being. 

Referring again to our previous Figure 2.3 it may be readily 

recognized that, once a convex utility function replaces the previous 

risk-averse one, the concave net-income opportunity frontier of the 

first quadrant need not translate into a concave utility possibility 

frontier as depicted in the southweat quadrant. In fact, the con-

vexity of the utility function now countervails the concavity of the 

income possibility locus so that the final effect on the shape of the 

utility possibility curve is indeterminate. Analytically, this point 

may be noted by.representing the utility possibility locus as 

(3.1) 

from which after twice differentiation we may obtain 

s" =tu·: (ml)' 
U (m2)v 

u" (m1)u"·cm2)} 1 .(3 _2) 

[U 1 (m2)]2 v 1 U1 (m2) 

And since now U" > 0 the sign of this expression is clearly ambiguous. 

For the purpose of discussing the impact of risk-preference on the 

working of the two constitutional mechanisms described earlier in 

Propositions 1 and 4, it is most convenient to consider separately the 

two following polar situations: 

1. Mild risk....,preference and strong incentive effects of taxation. 

First assume that, over the whole range of possible distributions we 

have 
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s" < 0 . (3.3) 

Using (3.2) it is possible to obtain, after simplification and re-

arrangement, the following relationship 

v" u·" (m ) f u II (m2) 
< - . 1 +V (3. 4) 

Ut(m1) U•(m2) 

As suggested before, this expression relates in a certain way the 

degree of curvature on the utility and productive sides of the 

economy. Indeed, - U" (mi) /U '(mi) may be viewed as a measure of the 

curvature of the utility schedule, 8 evaluated at mi• It is, in fact, 

the curvature measure proposed by Arrow and Pratt to. repres.ent the 

local degree of risk-aversion (preference).9 The right-hand side of 

(3.4) may thus be seen to vary inversely with the degree of risk-

preference. Similarly, v" /v' may be interpreted as a corresponding 

curvature measure for the net-income possibility ~rontier, v-g, and 

it may be noted that a very accentuated curvature of this locus implies 

essentially the existence of strong incentive effects of taxation, 

i.e., rapidly increasing reductions in aggregate net income as one 

departs from the taxation scheme which generates maximum social income. 

8More precisely, a. measure of the algebraic value of the curva-
ture. 

9see K. Arrow, Aspects of the Theory of Risk Bearing (Helsinki: 
The Academic Bookstore, 1965); and J. W. Pratt, "Risk Aversion in 
the Small and in the Large," Econometrica 32 (January~April 1964). 
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Inequality (3.4) corresponds there.fore to the case where strong 

incentive effects on the productive side of the economy dominate the 

(opposing) effect of mild risk-pre.ference on the utility side so that 

the final result is a utility possibility frontier which still 

exhibits concavity. This case is illustrated diagrammatically in 

Figure 3.1. 

In order to investigate the working of the consensus effect in 

the present case one may start by noting that the second-order condi-

tion for a maximum, is again satisfied here. In fact, from d2S/dm2 < O, 
1 

one obtains 

II 
- v < -

P1U 11 (m1) 
P2U '<m2) 

and using the first-order equilibrium condition (2.12) and rearranging, 

v" 
- < VI vr 

u II (m2) 
ur (m2) 

which corresponds to inequality (3.4), which is assumed to be satis-

fied. Now, in the previous chapter the consensus mechanism was 

essentially described by the expression 

dm* 1 
dt 

;:. -
I I ( *) I I ( *) I p1U m1 + p2U m2 v 

(2 .16) 

which, for individual A, who was assumed to have a higher probability 

of occupying position 2, was seen to be positive. That is, as 

uncertainty increases A tends to shift his optimum distribution in 
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H(m \ u' .:.~J.1 J 

Figure 3.1 

Mild Risk Preference and Strong Incentive Effects 
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favor of position 1. Under the present circumstances, despite the 

fact that U" > 0, we may note that (2 .17) is still positive since 

the denominator corresponds to the expression of the second-order 

condition that is satisfied. The consensus effect is therefore 

expected to work in the present circumstances. What about the 

aspirations-level effect? By observing the earlier expression 

(2. 21) and (2. 22) it may be readily recognized that n.othing has to 

be changed regarding the former conclusions, the reason being that 

neither of these expressions depends on the existence or absence of 

risk-aversion, i.e., on the sign of U" The egalitarian distribution 

m~ = m~ thus still corresponds to the minimum of expected utility S 

and, up to this distribution, the aspirations-level effect will there-

fore be expected to operate. Turn now to the second polar situation. 

2. Strong risk-preference and mild incentive effects of taxation. 

In this case, the concavity of the net-income possibility locus is 

assumed not to be sufficiently accentuated, over the whole range of 

distributions, to compensate for the opposing effect of the ·convexity 

of U" (m.). 
]. 

The latter influence prevails and, therefore, we have 

s" > 0. (3.5) 

This situation is graphically depicted in Figure 3.2. Inspection of 

this diagram suggests that the maximum of expected utility may syste-

matically correspond to a corner distribution rather than to an 
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/ 
slope=e( t) 

?igure 3.2 

Strong Risk Preference and Mild Incentive Effects 
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10 interior point. In fact, taking again the case of individual A, 

it can be immediately seen that, for a wide range of values of t, 

the slope at point Q of the probability line aa, 8(t) = - P2IP1, 

exceeds in absolute value the slope of the utility possibility locus, 

i.e., 

8(t) < ut(O)/U'[v(O) - g] v'(O) 

and, comparing with (2.12), this is nothing but the c~rresponding 

condition for a local corner maximum at point Q. Because of his 

intense risk-preference, A chooses therefore an extreme income dis-

tribution. Now, as the vaccatio legis increases, the slope of aa 

diminishes in absolute value while this line rotates around Q. 

Clearly, this point keeps being A's m_ost-preferred distribution. up 

to the moment when, possibly, line aa touches simultaneously points 

Q and N. This may occur: 

(a) Only in the equiprobability limiting situation, t ~ t**, 

if the intercepts with the axis of the net-income 

possibility locus have the same value, i.e., if 

v(O) - g(T)= v-l[g(T)]. In this case, both individuals 

will be indifferent, in the limit, between any of the two 

extreme distributions represented by points Q and N. 

19see Chapter 2, p.45 for the discussion of corner solutions 
under risk-aversion, 
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(b) Before that limiting situation, if v(O) - g(T) < v-l[g(T)]. 

In this case A's optimum choice experiences a sudden jump 

from Q to N as soon as the vaccatio legis exceeds some 

value t < t**· This discontinuous behavior will not 

occur, on the'other hand, with respect to B for whom N 

represents the most-preferred distribution whatever the 

degree of uncertainty prevailing at the consitutional 

stage, 

(c) Never, if v(O) - g(if) > v-l[g(T)]. This is the converse 

situation of (b), but now point Q corresponds to the most 

efficient of the two extreme distributions so that A's 

optimum choice will become independent of the degree of 

uncertainty. 

The above considerations clearly suggest some contrasting features 

between the present model and the one discussed in Chapter 2. First, 

there is a possi·ble discontinuity of individual choices as uncertainty 

varies, a characteristic of the present.formulation that is typically 

absent in the case of risk-aversion. Observed jumps in optimal taxa-

tion schemes as uncertainty varies at the constitutional stage may 

therefore be an indicator of the existence of ranges of risk-preference 

on the part of individuals. 

Second, the relative efficiency of the extreme net~income 

distributions plays a special role in explaining the way optimal 



80 

individual choices evolve with uncertainty variation. In the risk-

aversion case, in contrast, no such special role is assigned to 

particular distributions, i.e., there are no focal distributions on 

which relative efficiency comparisons may be exclusively concentrated. 

Finally, and perhaps most importantly, over substantial ranges 

of uncertainty variation the consensus effect will not be working in 

the present formulation. Circumstances may exist (case (a) above) 

where only in the equiprobability situation will one observe a po-

tential reduction in the dispersibnof individual most-preferred 

distributions. Since the cost savings stemming from the operation 

of such a mechanism will thus not occur, this raises the question of 

whether the "separation-of-decisions" fiscal paradigm may have its 

potential applicability limited to the domain of 'risk-aversion. 

Clearly, an answer to this question, even if tentative, requires as a 

preliminary step, an investigation of the possible operation of the 

other cost-saving mechanism, the aspirations-level effect. This 

aspect may now be considered and for convenience the following analysis 

-refers to the discussion of cases (a), (b) and (c) above. 

Take first, the situatio~_dealt with in (a), where it is 

assumed that v(O) - g(T) = v-1 [g(T)] and consider again individual 

A. It is easily seen that in the present circumstances A's expected 

utility from his most-preferred net-income distribution is reduced 

to 
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s = Pz Ufm2 = v(O) - g(T)] (3. 6) 

since, without loss of generality, it may be assumed that U(m1 = O) 

= O. As t increases and P2 decreases while approaching 1/2, S de-

Clines since, as noted before, A's optimal income vector, 

IO, v(O) - g(T)] remains the same. Eventually, S will reach the minimum 

1 
S = "! U[m2 = v(O) - g (T)] (3.7) 

when the equiprobability situation is attained. Hence, it may be 

concluded that the aspirations-level mechanism is working in the 

present circumstances. 

Consider now the case where there is an asymmetry in the pro-

ductivity of the extreme distributions ... Take first, the situation 

described in (b) where v(O) - g < v-1 (g), ·i.e., where A presently 

occupies the position which generates the less productive extreme 

distribution. It is easy to see that in this case A's expected 

utility of his most~pref erred tax distribution will decline as the 

Yaccatio legis.increases over the range 0 < t < t, Fort> t, 

however, there will be an increase in A's expected utility. That is 

to say, there is a range of uncertainty variation over which the 

aspirations-level effect will work in a perverse direction. Clearly, 

if a difference in productivity of the extreme distributions repre-

sented by points Q and N in Fig. 3.2 exists but is not significant 

enough, the potential practical implications of this perverse range 

of un9ertainty variation will lose much of their relevance, This 
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will be so since in such a case t will probably be too large to have 

any reasonable chance of being exceeded in most real-world circum-

stances of constitutional choice. With respect to individual B, on 

the other hand, it easily seen that, since his most-preferred distri-

bution is insensitive to t, the aspirations-level effect will be at 

Work throughout the whole range of uncertainty variation. 

Finally, it may be noted that case (c) is similar to (b) with 

the roles of A and B interchanged, so that no further discussion is 

required. 

To sum up the conclusions of the discussion so far, it may be 

noted that with the exception of possible ranges of high degree of 

constitutional uncertainty the assumption of risk-preference does 

not eliminate the savings in negotiation costs that were expected to 

emerge under the "separation-of-decisions" fiscal paradigm. At worst, 

if risk-preference is very strong and/or taxation.incentive effects 

are very mild, one of the constitutional mechanisms, namely the 

aspirations-level effect, will still be at work. On the other hand, 

if risk-preference is mild and/or taxation incentive effects are 

severe, the model works and generates results "as if" risk aversion 

has been assumed to begin with. 

3.3 Samuelson's Theorem on the Distribution.of Social Income 

Having analyzed the two polar situations of risk-preference, and 

before attempting to generalize the conclusions obtained, it seems 
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appropriate to use the results already derived to comment on a model 

of constitutional choice developed by Samuelson. 11 Samuelson's 

formulation emerges as an attempted improvement over Lerner's model 

of optimal distribution of social income with known but unassigned 

utility schedules. 12 Although it does not refer explicitly to the 

question of taxation, it can be readily put, however, in a comparable 

basis. Specifically, Samuelson states: 

I shall show that, if the crucial equal-ignorance 
assumption were really acceptable to every reason-
able observer, then each and every person (subject 
to the postulated concave utility function that 
renders him a risk averter) would vote for a 
regime of equal distribution of income and this 
constitutional feature would be instituted by 
unanimous vote" (italics in the original). (p. 175). 

And he goes on to say: 

It will suffice to state the following obvious theorem on (each) 

concave function: 

Let total social income be divided up into n non-
negative magnitudes (y1 , y2 , .•• Yn) with 
lYj = Y and let each Yi be written on a separate card. 
Now let the deck of cards be shuffled and be dealt out 
at random to each of us n individuals, so that every 
premutation is equally likely and each of us can expect 
with equal probability to receive each (yj)• Then you 
~and I) will prefer that all the y's be equal to Y/n = 
LYj/n rather than anything else (including the historical 
distribution of incomes under mixed capitalism). Thus 
even if it makes no sense to sum different Fi(Yi), the 
fact that each Fi < 0 implies 

11P. Samuelson, "A. P. Lerner at Sixty." 
12 

A. F, Lerner, The Economics of Control (New York: The Mac-
millan Company, 1944). 
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n 1 
Each .l ; Fi(yi) is at a maximum subject to 

J=l 

n 
l Yj = Y for y1 = Yz = • • • =- Yn = Y/n where 
1 

• • = F. (y ) • 
l. n 

Clearly, Samuelson's formulat;ion differs in some respects from the 

one previously developed here. It may be noticed, for example, that 

in his analysis each individual possesses a different utility fun,ction 

at the constitutional stage which contrasts with our assumption of 

a unique "constitutional" utility schedule. However this difference 

is not indeed relevant for the point to be made. For present purposes 

it is sufficient to note that, in contrast with the formulation in 

this study, Samuelson's theorem refers to the case of a fixed amount 

of social income, i.e., no incentive-type considerations are taken 

into account. Samuelson considers, however, in a footnote, the 

potential implications for his own theorem of relaxing such an 

assumption. He states, in fact, 

Since redistribution in.real life can never be of 
the distortionless type, egalitarianism will not 
(and should not) be carried all the way. But, since 
it is a theorem that dead-weight distortion grows 
only with the squares of the amounts redistributed, 
the optimal compromise between "equity" and "efficiency" 
will always involve some sacrifice of the latter 
to the former (and vice versa). (p. 176, f.l) 

Samuelson recognized, therefore, that the introduction of incentive-

type considerations will tend to generate a compromise between equity 

and efficiency, an aspect that was also emphasized in Proposition 3 of 
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the previous chapter. What he apparently failed to see, however, 

is that allowance for the possible variability of total social income 

has another potential implication for his own model namely that it may 

permit under certain circumstances the abandonement of the postulated 

concavity of the constitutional utility function. The analysis of 

case 1 above suggested in fact that if incentive considerations are 

strong enough, risk-aversion turns out not to be a necessary require-

ment for observing both the consensual and egalitarian proclivities 

of the constitutional mechanisms. 

3.4 Extension of the.Results 

Before concluding, it should be pointed out that there are two 

ways in which the results derived may be, somewhat, generalized. The 

first, is easily obtained by abandoning the polar situations discussed 

above. That is, rather than assuming that the "constitutional" 

utility function exhibits either risk-aversion or risk-preference 

throughout the whole relevant range, we may admit instead that S'UCh 

a function combines both attitudes toward risk. Some portions of 

the schedule may be concave while others may exhibit convexity. As a 

digrammatical example, Figure 3.3 depicts a utility possibility locus 

that may emerge if the constitutional utility function resembles the 

shape suggested by Friedman and Savage13 for choices involving risk. 

13M. Friedman and L. Savage, ·"The Utility Analysis of Choices 
Involving Risk," Journal of Political Economy 56. (August 1948). 
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a 

Figure 3.3 

A Friedman-Savage Utility Frontier 
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Although no particular representativeness as a typical constitutional 

contour seems attributable on !:. priori grounds to such a utility 

function,.it may nevertheless serve for illustrative purposes. In-

spection of this figure suggests that as uncertainty increases, A's 

~Ost-preferred net-income distribution would slide downwards starting 

from point Q to point T, Since the probability line will be then 

supposedly tangent to T and U, these two distributions will thus be 

;i.ndifferent. For greater values of t the optimal distribution would 

iriove from U to V and it will reach the later point in the equiproe-

ability limiting situation. It is easily seen that with this particu-

lar curvature both mechanisms will be operating provided point V is 

above the 45° line. 

The second avenue for possible generalization of the previous 

results may be readily recognized by referring again to the discussion 

of case 1 above. The analysis suggested the existence of some po-

tential substitutability between conditions on the productive and on 

the utility side of .the economy but the argument so far developed 

focused only on the possible implications of alternative shapes of 

the utility function. Clearly, substitutability runs, however, in 

both directions which means that the shape of the net-income oppor-

tunity locus may, under certain circumstances (namely the existence of 

strong risk-aversion at the constitutional stage), also have a wide 

range of potential variation without affecting the logic of the 
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"separation-of-decisions" moQ.el. In other words, the domain of 

applicability of the two constitutional mechanisms described in 

Propositions 1 and 4 is potentially much wider than that.suggested 

by.the set of restrictions (2.7) imposed on the income opportunity 

locus. 



Chapter Four 

UNCERTAINTY ON NET-INCOME OPPORTUNITIES 

4.1 Introduction 

So far the constitutional model of fiscal choice has been developed 

under the assumption that the after-tax income possibility frontier is 

known with certainty by the representative choosing individual. In the 

present chapter this assumption is relaxed in order to explore the po-

tential implications of such modification for the working of the consen-

sus and aspirations-level mechanisms discussed before. Allowance for 

uncertainty with respect to the opportunity set essentially represents 

an attempt to introduce a further dimension of realism into the previ-

ous constitutional model, by eliminating an asymmetry of sorts that 

exists in such a formulation. In fact, it has been assumed that indi-

viduals are unable, at the constitutional stage, to predict with exac-

titude the social positions that they will occupy in the future post-

constitutional context, while at the same time supposing their ability 

to fully anticipate the magnitude of the after-tax residual to be 

divided constitutionally. This informational asymmetry is removed as 

soon as it is admitted that uncertainty exists with respect not only 

to who eventually gets which slice of the pie but also to the size of 

the pie itself. In diagrammatical terms, and referring again to Figure 

2.3, this means that the after-tax income opportunity locus of the 

first-quadrant is no longer known with certainty at the constitutional 

89 
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stage. At the same time, sirtce the latter represents a net-income 

schedule--where net income may be defined as 

m=B+y-T, (4 .1) 

B, y, and T representing respectively benefits from public expendi-

tures, gross private income and taxes--it seems clear that the varia-

bility of such a locus may originate in uncertainty with respect to 

either one or more of the above components B, y or T. For present 

purposes, however, the discrimination among these possible distinct 

sources of uncertainty is of no interest, the important aspect being 

only the overall. variability exerted on m. 

Two further points should be noted in connection with the intro-' 

duction of uncertainty about the net-inc·ome locus. First, it may be 

observed that under the present circumstances specific assumptions 

have to be made with respect to the instruments available at the con-

stitutional stage. In other words, since variability extends now to 

the object of choice itself, it seems natural to ask what are the 

control variables available to the representative individual at the 

constitutional convention. Here, a whole range of different specifi-

cations seems possible. As an illustrative example one may envisage 

the situation where constitutional powers exist such that say the 

amount of net income accruing to one of the two positions could be made 

certain in advance while the other bears the full burden of variability, 

by having its income residually determined. In the formulation to be 

developed below, however, the specific assumption to be made in this 
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connection is that the representative individual constitutionally se-

lects among tax institutions that are able to generate preselected 

relative income distributions. In other words, it is supposed that by 

using appropriate tax institutions post-constitutional relative income 

distributions can be chosen constitutionally with certainty although 

the absolute level of income accruing in the future to each position 

is, nevertheless, random. This assumption will be further clarified 

below. 

Second, taking into consideration the logic of the constitutional 

model developed so far, where the degree of uncertainty with respect 

to the occupation of social positions was assumed to be positively 

related to the extent of the vaccatio legis, it seems only natural to 

make the degree of variability of the net. income locus also positively 

associated with the length of such period, t. 

4.2 The Model 

Initially, therefore, consider the problem faced by individual A 

who attempts to select his optimal post-constitutional after-tax rela-

tive income ratio (m1/m2), knowing as before that for a given the has 

probabilities p1 (t) and p2(t) of occupying positions 1 and 2, respec-

tively. The variables m1 and m2 are now the random net-incomes accruing 

to positions 1 and 2 and it is assumed that they are given by 

(4 .2) 
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(4.3) 

where z is a symmetric random variable1 with expected value equal to 

zero, E(z) = O, and finite variance, E(z2) = cr2 < C09 The function 

h(t) is monotone increasing in t, ~he vaccatio legis, where the latter 

works here as a shift parameter of the distribution of z. Furthermore, 

in order to rule out negative net incomes, -1/a ~ h(t) .=:. l/a for any t, 

where [-a,a] is the domain of z. At the same time, m1 stands for the 

choice variable available to the representative individual. It can be 

immediately seen, in fact, that by choosing m1 the individual automatic-

ally selects the post-constitutional relative income distribution, 

m1/m2 = m1/v(m1). The function v(m1) describes a locus similar to the 

net-income opportunity curve discussed earlier and it is supposed that 

the previous set of conditions (2.7) holds here a.gain. 

Using (4.2) and (4.3) one may obtain 

(4 .4) 

(4.5) 

It can be seen from (4.5) that an increase in the vaccatio legis period 

increases the variability of the net-income opportunity frontier. This 

is as it should be according to previous observa.tions. At the same 

time, (4.4) suggests that the parametric shifts on the distribution of 

1symmetry is a stronger assumption than required by the argument. 
It is used here to facilitate the exposition. 
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z are of the mean-preserving type so that they correspond to "pure" 

uncertainty effects. 

For given t, the problem faced by, say, individual A is therefore 

to select m1 so as to 

(4 .6) 

subject to (4.2) and (4.3). Diagrammatically this choice problem is 

illustrated in Figure 4.1. For given t, A is called upon to select 

a ray along the origin (parametric on m1) when he is uncertain not 

only with respect to the position he will occupy in the future but also 

about the specific point along the way which will be ultimately ob-

served. The contour in the diagram denotes, for any chosen ray, the 

expected value of both net incomes. 

The first-order'necessary conditions for an interior maximum are 

given by 

(4.7) 

Since (1 + hz) and (1 + hz)v' are the (random) value increments to 

positions 1 and 2, respectively, of one additional unit of m1 allocated 

to that position, u'(l + hz) nnd U1 (1 + hz)v'are the corresponding 

utility increments in each of the two positions. The optimal individ-

ual tax-distribution is therefore pushed to the point where the ex-

pected increments of utility, weighted by position occupation proba-

bilities, are equalized. 



94 

0 ~ ···1 

Figure 4.1 

Variable Net Income Locus 
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The second-order condition for a maximum is, in turn, satisfied 

giving 

+ v 11 U' (1 + hz)] < 0 . (4 .8) 

4.3 The Consensus Effect 

As noted before, the basic question under consideration refers to 

the potential implications of the new kind of. uncertainty presently 

introduced to the operation of the two constitutional mechanisms dis-

cussed earlier. Consider, first, the consensus mechanism. Differen-

tiating totally equilibrium condition (4.7) and rearranging one 

obtains 

* * * dm1 ~(t,m1) + ~(t,m1) 

~- = - ---------------------------------------------------
d t' p E[U 11 (l+hz) 2 ] + p E[U" (v 1) 2 (l+hz) 2 + v"U'(l+hz)] 1 2 . 

(4.9) 

where 

* ~ (t,m1) = piE[U' (l+hz)] + p2E[U' (l+hz)v'] ( 4 .10) 

+ p2E[Uwv(l+hz)h'zv'] + p2E[U'h'zv']. (4 .11) 

Now the denominator of (4.9) is certainly negative since it corresponds 

to the expression of the second-order condition stated in (4.8). The 
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* numerator, in turn, is composed of two terms. The first, ~(t,m1) it 

* can be immediately seen to be positive. The second term, $(t,m1), is 

however of indeterminate sign. In fact, it can be shown that 

p1E[U'zh'] < 0 while, at the same time, the first and third terms of$ 

f . d . . 2 are o in eterminate sign. This introduces the major point to be 

presently noted, namely that, in contrast with what happened in the 

discussion of the basic model of Chapter 2, in the present formula-

* tion a possibility arises, theoretically at least, of having dm1/dt < O, 

over some ranges, i.e., the consensus mechanism working in a perverse 

direction. This will happen if $ is sufficiently negative to make the 

2 To prove that p1E[U 'zh'] < 0 it must be shown that E[U'z] < o. 
With decreasing marginal utility, U' ' for z > 0 

* * * U' (m1 + m1hz) < U' (m1). 

Multiplying both sides by z, 

* * U' (m1 + m1hz)z * < U' (m1) z. 
Similarly, for z < o, 

* * U' (m1 + m1hz)> * U' (m1) 

and 

* * u 1 (m1 + m1 hz) z < u' <mi)z . 

Therefore, for any z, 

* * U1 (m1 + m1hz)z * < U' (m1) z. 

Taking expected values on both sides, finally 

* * * q.e.d. E[U' (m1 + m1hz)z] < E[U' (m1)z] = 0 
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numerator of (4.9), ~ + w, also negative. What economic interpretation 

may be given to this result? It seems that an intuitive explanation 

for such outcome may be obtained in the following way. An increase in 

the vaccatio legis by one unit has, under the present formulation, 

two distinct effects on the individual equilibrating adjustment. On 

the one hand, it twists the probabilities attached to social positions 

in favour of the one presently considered as of less. likely occupation. 

This effect, which was also found in the basic model of Chapter 2, is 

described by the function ~' and unambiguously calls for an "altruistic" 

shift in the optimal distribution, i.e., a shift in favor of the posi-

tion with lower probability of occupation. On the other hand, however, 

the increase in uncertainty under the present formulation entails also 

an increase in the variability of post-constitutional net incomes. If 

risk aversion is not uniform along the income scale, it is possible 

that the loss in expected utility due to such increased variability is 

greater at a lower point in the income scale (as associated with posi-

tion 1) where a greater sensitivity to risk may exist, than at a higher 

point (as associated with position 2) where the opposite may hold. 3 If 

this happens, the individual may not have on this particular account 

an incentive to shift the distribution in an "altruistic" direction 

(i.e., in favour of position 1). On the contrary he may even take an 

3~ 
See, 

(Helsinki: 
assumption 

for example, K. Arrow, Aspects of the Theory of Risk Bearing 
The Academic Bookstore, 1965) on the plausibility of the 

of decreasing absolute risk-aversion. 
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"egoistic" move since by doing so he may avoid, to a greater extent, 

the detrimental impact of this kind of uncertainty. This second 

effect of uncertainty which did not occur in our previous model of 

Chapter 2 is described by the function ~. It may be seen that, other 

things equal, the probability of a perverse consensus effect is 

* higher, the greater the degree of (absolute) risk aversion at m1 and 

* the lower the risk-aversion at m2 • In fact, we may note from the dif-

ferentiation of the equilibrium condition (4.7) that the function 

~ corresponds to 

~ = p1 aat E[U'(l+hz)] + p2 a~ E[U'(l+hz)v']. 

* Expanding U' (m1) around m1 , 

(4.12) 

(4.13) 

Multiplying both sides by (l+hz), taking the expected value and dif-

ferentiating with respect to t one may obtain as an approximation4 

;t E[U' (l+hz)] = 

Performing similar calculations with respect to the second term of 

(4.12) we may finally obt.ain 

4 ·. 
Note that the third absolute central moment vanishes due to 

our assumption of symmetry of z. 
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+ 2p v' vhh' cr 2u " (v) + p v2hh 'v 'cr2u'" (v) . 2 2 (4 .14) 

As noted before, the sign of tjJ is indeterminate but one may see through 

(4.14) that, as also previously observed, the probability of a per-

verse consensus effect ·is higher the higher, other things equal, the 

* . " * absolute risk aversion at m1 , as approximated by -U (m1) , and the 

* lower the absolute risk aversion at m2 = v, as approximated by -U" (v) c 

One final point should be noted before concluding the analysis of 

the consensus mechanism. Proposition 2 of Chapter 2 suggested that in 

the "long-run," i.e., as the equiprobability situation is approached, 

the implicit isomorphism of the model there developed assured per se 

final convergence of separateindividual choices to unique values. 

Again, the nature of the present model is such that under full uncer-

tainty both individuals face the same probability prospects, a similar 

"constitutional" utility function _and an identical net income opportunity 

set. Hence, their choices.by "insufficient reason" cannot but be the 

same. However, and this is the aspect that was emphasized in the above 

analysis, this asymptotic property.of the model does not preclude the 

possibility of having, over some intermediate ranges of uncertainty 

variation, diverging individual choices about optimal-tax distributions. 

That is to say, a possible l.ocal property of the model, has been iden-

tified. 

At the same time, the potential relevance of such conceptual pos-

sibility for the determination of optimal fiscal decision processes 
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in practice has, of course, to be appraised in terms of the plausible 

range of values of the variables and functional relationships in the 

model, particularly the ones included in the function ijl. To illus-

trate,it can be seen from (4.14) that if: 

a) Risk sensitivity as approximated by -U" does not signifi-

cantly vary along the income scale (which implies U"' ~ O), 

b) Information costs rise rapidly as the vaccatio legis increases 

so that only a limited initial range of variation in t is 

admissible5 or, equivalently, Pz is substantially greater 

than pl' 

c) Incentive effects are negligible over the relevant range so 

that v = -1. 

then the perverse case of the co~sensus effect is very unlikely to 

occur. 

4.4 The Aspirations-level Effect 

Turn now to the aspirations-level effect. Under the present assump-

tions, the effect of a marginal increase in the vaccatio legis on the 

level of A's expected utility Ras described in (4.6) is given by 

* dR(m1, t) 

dt 

* dm 
PzE[u(m2)J + p2E{u' (m2) [vh'z + dt1<1+hz)v'J 

5 See Chapter 1. 

(4.15) 
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Rearranging and noticing that two terms cancel out. since equilibrium 

condition (4.7) is assumed to be continuously satisfied, 

* dR(m1 ,t) 

dt 

(4.16) 

The first and second terms of (4.16) are analogous to those that were 

found in the model of Chapter 2 and, as before, their sum is negative 

up to the egalitarian distribution. The last two terms on the other 

hand have no counterpart in our earlier formulation. They essentially 

reflect the loss in expected utility with respect to both positions due 

to the increased variability of the size of the stake as t expands and 
6 both of them can be seen, to be negative. This additional reduction 

in R, as t increases, is a factor which clearly reinforces the aspira-

tions-level effect. At the same time, since the last two terms do 

not vanish at the egalitarian distribution one can infer that an interior 

** minimum of R, i.e., in the range 0 < t < t , if it exists, can only 

occur at t > t where t denotes the extent of the vaccatio legis which e e 

induces the individual to select the egalitarian distribution as his 

optimal choice. 

To conclude, the discussion of the case of uncertain net-income 

may be summarized by noting the following main implications of such 

assumption for the model: First, with respect to the consensus 

6 See, for a similar proof, footnote 2 this chapter. 
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mechanism it was observed that a possibility arises, theoretically at 

least, of having the effect working in the wrong direction, i.e., 

tending to aggravate the divergence among separate individual optimal 

choices about tax-sharing arrangements. This possibility, however, may 

occur as a local phenomenon at most, i.e., only.over limited ranges of 

uncertainty variation. Asymptotically, the consensual properties of the 

model are not ipso facto affected, Second, with respect to the working 

of the aspirations-level effect it was observed that this constitutional 

mechanism is comparatively reinforced due to the fact that the vari-

ability of the stake at negotiation essentially introduces an addi-

tional reason for discounting the expected utility associated with the 

most-preferred taxation schemes. It can be shown, however, that the 

way uncertainty affects constitutional expectations is important in 
7 this respect. 

7The reinforcement of the aspirations-level effect is dependent 
on the assumption of a "pure'' uncertainty effect. The Appendix dis-
cusses the case of a non-mean preserving shift in z, more specifically 
the case where there is overestimation of the post-constitutional 
opportunity set. As one would expect, it can be seen that the direc:... 
tion of the aspirations-level effect becomes ambiguous in this case. 
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Appendix to Chapter Four 

This Appendix discusses the case of a non-mean preserving shift 

in z, where there is overestimation of the post-constitutional 

opportunity set. Consider, therefore, the case where 

(4.2') 

(4.3 1 ) 

where u is a non-negative random variable with expected value equal 
2 to unity and finite variance a and h(t) is a non-negative function u 

such that h' > O~ Thus, 

(4.5') 

i.e., a non mean preserving shift in the distribution of u. Equilibrium 

condition (4 .6 ) is, in the present case, given by 

( 4. 61 ) 

Differentiating totally, 

* - * - * dm1 ¢. (t,m1) + ijJ(t,m1) 
~- - ------------------------------------------------
d t p1E[U" (l+h)ii2] + p2E[U "(v 1 ) 2 (l+h)u2 + u•uv "] 

(4.7') 
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where 

- * 
cf> (t ,m1) = p{E[U' ii] + PzE [U' uv'] > 0 ( 4. 8' ) 

(4.9 1 ) 

The denominator of (4.7 1 ) is clearly negative. In the numerator cf> 

is positive and 1jJ is, as in the case in the text, of ambiguous sign. 

The role of the degree of risk aversion at m1 and m2 (as approximated 

by -U " ) in influencing the sign of 1jJ is, however, made more clear in 

the present formulation. With respect to the aspirations-level 

effect one has in this case, and after simplifications, 

* dR(m1 ,t) 
---...,-- = dt 

+ PzE[U'vh'ii]. (4 .10 I) 

The first two terms can be seen to be negative up to the egalitarian 

distribution, as happened in the case in the text. The two remaining 

terms, however, are in the present case and in contrast to the formu-

lation in the text, both positive since they are (weighted) expected 

values of positive random variables. Thus, due to the systematic 

overestimation of the post-constitutional net-income opportunity set 

as implied by (4.4 1 ) the direction of the aspirations-level effect 

becomes ambiguous. This is as one would expect since such biased 

expectations compensate to some extent, and may possibly dominate, the 

discounting of expected utility that on the other hand occurs in conse-

quence of the uncertainty with respect to the occupation. of social 

positions. 



Chapter Five 

A TAX CONSTITUTION FOR MAJORITARIAN DEMOCRACY 

5.1 Introduction 

The investigation has so far concentrated on the three basic 

constitutional mechanisms described under Propositions 1, 2 and 4 of 

Chapter 2. In this chapter, however, another typical feature of the 

constitutional fiscal model has also been discussed at a general 

level. This is the inherent tendency to generate, under the stated 

assumptions, solutions which reflect a compromise between efficiency 

and equity considerations. This was the substance of Proposition 3. 

In the present chapter an att-empt is made to extend this discussion. 

In order to obtain more specific implications of such proposition for 

the fiscal institutions that el,llerge constitutionally, a somewhat dif-

ferent specification of the model previously developed will be used. 

Since at the present moment the interest is on the asyl,llptotic 

properties of the formulation, it is useful to focus on the equi-

probability situation although the potential relevance of the argument 

seems not to be confined to such a limiting situation. At the same 

time, since an attempt is made to bring explicitly into the analytic 

framework a post-constitutional voting rule, it is convenient to develop 

an n-person model rather than a simple two-person formulation. A 

Harsanyi type equiprobability situation may be considered where each 

of n individuals at a constitutional stage possesses full information 

105 
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about the set of demand curves for a given public good that will pre-

vail at a representative post-constitutional period and admits as 

equally likely his own attachment to any one of the possible schedules. 

The marginal cost schedule of the public good is also known, and for 

convenience, it is assumed to be constant over quantities of the public 

good. ·It is further assumed that simple majority voting is the decision 

rule that will prevail at the post-constitutional stage with respect 

to the amount of the public good to be provided. 

Assume also that individual tax-prices per unit of the public 

good must be uniform over quantities. No complementary redistribu-

tional measures are allowed, i.e., the only distributional activity 

is the one embedded in the vector of tax-prices to be chosen consti-

tutionally. 

The central problem faced by the representative individual at the 

constitutional stage is, therefore, to assign optimally the vector of 

n tax-prices to the set of distinct demand schedules. What tax struc-

ture will tend to emerge under the aboye circumstances? What is the 

preferred structure of tax-prices for the representative individual? 

The above description of the problem at hand immediately suggests 

some basic similarity with the question addressed in the recent work 

1 developed by Professors Brennan and Buchanan. Their approach like 

that of this paper is, in fact, essentially concerned with the derivation 

1G. Brennan and J. Buchanan, "Towards a Tax Constitution for 
Leviathan," Journal of Public Economics 8 (1977). 
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of characteristics of the fiscal structure that tend to emerge opti-

mally when the distinction between the constitutional and post-

constitutional stages of choice is brought into consideration. The 

major difference between the two formulations lies perhaps in the 

characterization of the post-constitutional setting. While Brennan 

and Buchanan's model considers a post-constitutional stage where bud-

getary choices are dominated by a Leviathan-type bureaucrat, the 

formulation here ~ssumes such choices to be obtained under simple 

majority voting. In a sense, therefore, and as it will soon become 

apparent, the median voter of the model described here represents the 

analytical analogue of Brennan and Buchanan's bureaucrat. Also, it 

may be noted that the model more closely resembles a game against 

nature where the equiprobability calculus assumes an explicit ·role. 

while the Brennan-Buchanan's formulation on the other hand suggests 

a game against a well-defined set of interests of the opposing player, 

namely the preferences of the bureaucrat. 

The basic result of the analysis essentially represents an appli-

cation of the trade-off between efficiency and equity described earlier 

in Proposition 3. More specifically it suggests that, under the 

assumption of risk aversion the preferred tax-sharing arrangement will 

reflect some compromise between two separate normative prin~iples, 

one of which calls for the maximization of aggregate taxpayers surplus 

and the other of which fosters equalization of separate individual 

surpluses. An immediate implication of the analysis is that the ful-

fillment of the Samuelson's well-known efficiency conditions will 
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emerge constitutionally only in the special case of risk-neutrality. 

Finally, the possible existence of some constitutional concern 

for individual post-constitutional disequilibrium will be considered. 

The main implications of this possibility for the optimal tax structure 

are examined. 

5.2 The Model 

Consider a set of n individuals who face the constitutional choice 

of a tax-sharing arrangement. Assume that in the post-constitutional 

stage there are n distinct downward sloping demand curves for a given 

public good, to be allocated among then individuals (one to each). We 

assume these individuals to have identical initial private (i.e., before 

introducing the public sector) incomes. 
' 

Let D. (G) , i = 1 , ••• , n describe 
i 

h d d · . f f h .th . d. 'd. 1 h G . d' t e eman curve in inverse arm o t e i in iviua , w ere in icates 

the amount of the public good. Define r = (r1 , • , r ) as a vector n 

of tax-prices per unit of the public good where ri is the tax-price 

assigned to the demand curve D .• For simplicity, income effects are 
1. 

neglected throughout the analysis. Simple majority voting will be used 

at the post-constitutional stage to select the quantity of the public 

good. Let 

(5 .1) 

indicate the amount selected under this rule for a given vector r of 

tax-prices. G will represent, therefore, the choice of the median 

voter. Define 



s. (t) = 
1 
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G 
f D.(G) dG - r.G 
0 1 1 

i=l, ••. ,n (5 .2) 

as the surplus of the ith taxpayer at the post-constitutional stage if 

r is the tax structure. Also let 

x. (t) = -
]. 

2 [D. (G) - r.] 
1 ]. 

i = 1 , . . . , n (5. 3) 

indicate, for individual i, a measure of the deviation at the margin 

between demand-price and tax-price, given r. 

Finally, denote by a the marginal cost of providing the public 

good which is assumed constant. 

The problem faced by the representative individual at the consti-

tutional stage, who considers himself equally likely to possess each 

of the n demand curves for the public good, will therefore be to select 

a tax-vector r so as to maximize 

n 
UCr) = I U(S.,X.). 

i=l 1 ]. 
(5 .4) 

subject to a constraint of budget balance. Expression (5.4) indicates 

that the individual objective function is an equally weighted sum of 

equiprobable events. U is a "constitutional" evaluator, common to all 

individuals, which depends on two basic factors: The first is the 

surplus accruing to a given position and the justification for its 

inclusion seems intuitive. The other reflects the existence of some 

constitutional concern for the extent of deviations between individual 

demand-prices and tax-prices. The reason is that the magnitude of 
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individual disequilibria implied by such discrepancies essentially 

affect the extent of disagreement on the quantity of the public good 

to be provided at the post-constitutional stage. The avoidance of the 

social tensions potentially created by such.disagreement might emerge, 

therefore, in some circumstances as a plausible constitutional objec-

tive. 2 It is thus assumed that u2 > 0 and also that u22 < O. Of course 

u1 > 0, and it is provisionally supposed that u11 < 0, so that risk 

aversion with respect to the distribution of the taxpayer's surpluses 

is assumed. It is further assumed that U is separable, so that 

In Lagrangean form, the individual optimization problem may there-

fore be expressed as 

n 
Max {L(t) = U (t) + /.. [a - l r.]} · 

i=l l. 
(S .5) 

For an interior solution, the first-order necessary conditions may be 

expressed, after calculations, in the following way3 

L. 
J 

n n dD. ClG 
ar. [ l Ul (D~. 

i=l Is. 1 
l. 

- r.) - 2 
l. 

l u _l. 

i=l 21x. dG 
(D. - r. )] -

l. l. 
J 

u1 . G + zu2 (D. 
Is. Ix. J 

J J 

l. 

r.) - /.. = 0 
J 

j=l, ••. ,n (5. 6) 

2 See A. Breton, The Economic Theory of Representative Government 
(Chicago: Ald:i:ne Publishing Company, 1979) on the concept of 
degree of "coercion" of the tax structure. 

3 The second-order conditions for a maximum are satisfied since 
UCt) is concave. 



111 

n 

LA. a - I r. = 0. 
i=l 1 

(5. 7) 

The interpretation of this expression will be clarified as soon as some 

particular cases of it which are of most interest are examined. 

Consider, first, the case where there is no constitutional con-

cern for individual post-constitutional disequilibrium. In this case 

U = 0 and (5.6) reduces to 2 

L. = 
J 

n 
"aG l u (D. - r.) 
orj i=l lls. 1 1 

l. 

0' j=l, .•. ,n. (5. 8) 

The interpretation of (5.8) may be readily obtained in the following 

way. Take first the case of those individuals who, at the optimal r, 

do not exert marginal infl~ence on the level of G, i.e., the non-median 

voters. Since we are assuming away corner solutions, for these indi-

viduals (5.8) will reduce to 

(5. 9) 

Since u1 is monotonic, this implies that full equalization of surpluses 

will occur among the non-median voters at the optimal r. Take now the 

case of an individual, say m, who at the optimal r is able at the 

margin to influence the level of G, i.e., the median voter. Here, a 

change in r will not only alter m's surplus for a given G but will 
m 

also change the surpluses of all other individuals via the change in 
', 

G induced by Clr . This effect is given by the term m 
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3G n 
l u (D. - r.) (5 .10) ar i=l 1 1s. l. l. 

m 
l. 

in (5.8) which represents the marginal change in aggregate weighted 

surplus. At equilibrium, this "external" effect exerted by m has 

therefore to be balanced against the "private'' effect indicated in 
4 (5.9). · One may thus note, by inspecting (5.8) that if the marginal 

n 
weighted aggregate surplus L Ulls (D. - r.) is, say, negative, the 

i=l i l. l. . 

median voter will have, at the optimal taxation scheme, a smaller 

surplus than the ones of the non-mediah voters. This implies, of 

course, that the tax-price paid by the median voter will be higher 

than the one that would assure full equalization of surpluses across 

all the voters. That is, the median voter suffers in this case a 

private loss, in relative Ferms, in order tobe induced to choose a 

"socially" more convenient level of output of the public good. The 

converse result will emerge, of course, if marginal aggr~gate surplus 

is positive at equilibrium and if it is zero full equalization of 

surpluses across individuals will occur. 

Consider now the case where risk neutrality prevails at the con-

stitutional stage. u2 is still assumed to be zero but now 

ul = µ = constant. (5 .11) 

Therefore, (5.8) reduces to 

4Both terms "external" and "private" are used here in a very quali-. 
fied sense since even.if cG/ar. = 0 a change in r. will affect other 
individuals through the budgeticonstraint (5.7). i 
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n 
µ l (D . - r . ) - µG - A. = 0 , j = 1 , • • • , n • 

. 1 1 1 1= 

For the non-median voter, thus 

- µG = A. 

(5 .12) 

(5 .13) 

which now does not require, of course, equalization of their surpluses. 

Similarly, using (5.13) in (5.12), for the median voter 

a G n 
-'"' - µ l (D . - r. ) = 0 or . 1 1 1 m 1= 

(5.14) 

which implies r(D. - r.) = 0. Thus, the familiar Samuelsonian efficiency 
1 1 

conditions will emerge as a constitutional result only in the special 

case where risk neutrality is the typical attitude prevailing at that 

stage of choice. 5 Only in that case, where individual taxpayer's sur-

pluses are fully substitutable at the margin, will the optimal choice 

focus on the total aggregate surplus and not at all on its division 

among separate taxpayers. In other words, only in this special case 

does only "efficiency" matter. 6 

The above points may be clarified with a diagrammatical illustra-

tion. In Figure 5.1 there are three individuals and three equiprobable 

5see P. Samuelson, "The Pure Theory of Public Expenditure," Review 
of Economics and Statistics 36 (1954); and P. Samuelson, "Diagrammatic 
Exposition of a Theory of Public Expenditures," Review of Economics and 
Statistics 37 (1955). 

6 In a post-constitutional sense. See J. M. Buchanan, Public 
Finance in Democratic Process (Chapel Hill: University of North Carolina 
Press, 1967), Ch. 19. 
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demand curves for public good G, DA' DB and DC. 

rc1) indicate the vector of tax-prices that will generate, under 

majority voting, a level of o~tput G1 such that taxpayers surpluses 
A 

are equalized, i.e., (PrA1RP-RUT) = MrB1LM = FrC1IHF. Denote by G 

the output of the public good for which Samuelson's efficiency condi-
A 

tions hold (i:Di =MC). Assume arbitrarily that G < G1 • Now, it is 

clear that at G1 the marginal aggregate weighted surplus i:Ullsi 

(D. - r.) (i = A,B,C) is negative. 7 This means, by (5.8), that the 
J. J. 

surplus of the median, SB has to be reduced (rBl increased). As this 

occurs and the quantity of G is reduced, the (equalized) surpluses 

of the non-median voters increase. The tax vector r 2 = (rAZ' rBZ' 

rC2) describes the optimal scheme in this example. The quantity of 

* the public good chosen under r2 will be G and the corresponding sur-

pluses will be related in the following way MrB2NM < PrA2QVP = 
* A = FrC2JKF. At the same time, it may be noted that G > G, i.e., 

the quantity of the public good chosen at the post-constitutional stage 

under the optimal tax-arrangement will be located somewhere between the 

level where full equalization of surpluses occur, G1 , and the level at 

7 Note that u1 is equal to all individuals at G1 due to full 
Is . 

. J. 
equalization of surpluses. 
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which unweighted aggregate surplus is maximized, G.. 8 This suggests, 

therefore, an application of the trade-off between equity and effi-

ciency that was previously noted.in Proposition 3. 

Consider now the case where there exists some constitutional 

concern for individual post-constitutional disequilibrium, i,e., 

Uz > 0.. Assume first the case of risk neutrality, In this case 

a "IT ,, ~ ( ~ aDi Lj = a--- ~ l Di - ri) - 2 l u2 -=- (Di - ri) + 
rj i=l i~l lxiaG 

2U21x (Dj - rj) - µG - A= o, j = l,~ ••• 
j 

For the non-median voters we thus have 

n (5.15) 

(5 .16) 

8This may be proved in the following way: according to (5.9) at 
equilibrium, for the non-median voters 

- 13G* - A = 0 

where constant 13 represents the comm.on value of u11 for all non-median 
Sk 

voters, At the same time, from the above discussion the surplus of the 
median is smaller than the ones of the non~medians which implies that 
for the former 

- U l I . G* - A < 0, 
Sm 

Now, since the median should be in individual equilibrium at the margin 
U1l (Dm.,.. rm) = 0 and therefore 

Sm 
n 
l u1 (Di - ri) = 13 l (Di - ri)• 

i=1 Is. i:fm 
" l. \' Thus if G* = G one should have 13l(Di - ri) = 0 which implies that (5.8) 

will not be satisfied for the median voter. The aoove reasoning holds 
a fortiori for the case of G* < G (note that aG'/arm < 0), 
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Dk - rk = constant . 

At the same time, since the median voter has to be in individual 

equilibrium at the margin (Dm = rm) , in his case, lO from (5 .15) 

[ • ] - µG - A = 0 • 

(5 .17) 

(5.18) 

It may be shown11 that the bracketed expression has to be zero. By 

inspecting (5.15) one may readily note that this in turn implies 

i 1, , ... , n 

i.e., each taxpayer will be in full private equilibrium at the margin. 

A Lindalfl type fiscal arrangement will, thus, tend to emerge in this 

case as the optimal constitutional choice. 

10 
We may observe that the median voter exerts now a second kind 

of "external" effect in that by altering G he modifies the marginal 
deviations of all taxpayers. The valuation of this effect is given 
by the second term in brackets. 

11see Appendix. 
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If one reintroduces now the assumption of risk aversion the main 

modifications with respect to the Lindahl scheme are the following: 

First, tax-prices among the non-median voters are relatively raised 

for those individuals with higher surpluses and lowered for those 

with smaller surpluses. In fact, (5.16) is replaced by 

2U (D - r ) - u1 1 G - A = 0 21x k k s 
k k 

(5.19) 

which indicates that higher surpluses at the Lindahl solution will 

imply now a greater (algebraic) value of the second term thus re-

quiring a higher rk for equilibrium. The converse applies, of course, 

to the case of lower surpluses. Here taxpayers will experience a 

relative reduction in tax-prices to compensate them, so to speak, for 

the lower level of their surpluses. Hence, a noticeable difference 

arises between the present taxation scheme and the one that results 

when there is no constitutional concern for individual disequilibrium 

(Pz = 0), in that the latter requires equalization of surpluses across 

non-median voters while the former does not. 

Second, the "external" effect exerted by the median voter on the 

taxpayer's surpluses accounts now for distributional considerations. 

This entails that the tax-price of the median voter will be selected 

so that his choice with respect to G will depart riow from the 

"efficient" level implied by the Lindahl scheme towards a level which 

generates more equity. 
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5.3 Two Assumptions Reconsidered 

Two of the assumptions of the above model may be noted, namely 

the prohibition of post-constitutional lump-sum transfers and the 

requirement of uniform· tax-prices. These two assumptions seem to be 

crucial for some of the results obtained. In fact, if any one of them 

is relaxed the conflict between equity and efficiency might completely 

disappear. A marginal tax-price vector may be chosen such that the 

11efficient" output of the public good will be selected by the median 

Voter and appropriate choice of the infra-marginal tax schedules, 

combined or not with lump-sum transfers, may then produce the equaliza-

tion of surpluses. that is required, in the limit, by the constitutional 

perspective. 

The prohibition of supplementary lump-sum transfers at the post-

constitutional stage may be rationalized by the existence of some 

constitutional concern about the political feasibility of implementing 

the constitution in the future. 12 In fact, direct redistributional 

activities undertaken at the post"'-constitutional stage may involve 

greater political resistance than the ones embedded in a scheme of 

uniform tax-prices13 and, to that extent, "indirect" redistribution 

might be the only feasible solution availabl.e at the constitutional 

stage. 

12rn a connected.issue see J. Buchanan and W. Bush, "Political 
Constraints on Contractual Redistribution," American Economic Review 
64. (May 1974). 

13see, for example, R. Musgrave, "Cost-:-Benef.it Analysis and the 
Theory of Public Finance," Journal of Economic Literature 7 (September 
1969). 
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At the same time, the requirement of uniform tax-pricing may also 

be rationalized, to some extent, without the need to invoke the 

existence o.f predicted political costs of constitutional implementa-

tion. Such rationalization becomes indeed possible as soon as the 

previous assumption that the shape and location of the (equiprobable) 

demand curves for the public good are known with certainty at the 

* constitutional stage is relaxed. To see this point assume that G , 

the quantity .of the public good chosen by the median voter, is now, 

due to predicted fluctuations of the demand curves (more specifically, 

the one of the median voter), a random variable. For heuristic con-

venience take the hypothetical case where full qualization of sur-

pluses may be attained simultaneously with Samuelson's efficiency 

* conditions at the expected level of G under a uniform tax-pricing 

scheme. Consider now in Figure 5.2 the situation of two non-median 

voters with identical demand curves (not depicted) for whom two 

alternative tax-pricing schedules are open to choice. One is the 

uniform schedule represented by the horizontal line rr. Alternatively, 

lines r'r' and r"r" indicate (at the margin) two non-uniform tax-

schedules which vertically add to rr and, if allocated one to each 

taxpayer, will generate the same expected cost for both. Now, would 

the representative constitutional framer be indifferent between these 

two alternative tax schemes? The answer is no if risk aversion is 

the typical constitutional attitude. In this case the representative 

individual will favor the adoption of a uniform tax structure since 

this is the scheme that minimizes the variance of cost-shares around 
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the optimal value. In the figure, if G* randomly varies, say, over 
,., ,., 

the range G - e:, G + e: it may be easily shown that, other things equal, 

the uniform tax-pricing rule rr corresponds to the optimal tax-

sharing arrangement. 14 

The above considerations reflect, of course, a partial equilibrium 

Yiew. Since there is no conflict, to begin with, between efficiency 

and equity nothing can in fact be gained by relaxing the constraint 

of uniform tax-pricing and, something is indeed lost. A more general 

analysis in which this constraint is active should also take into 

account the potential effect of moving to a non-uniform tax-pricing 

arrangement both on the level of G* and on the distribution of sur-

pluses across taxpayers. 

The above illustration, however, was able to suggest the major 

point to be noted, namely that a further margin of adjustment with 

respect to risk may exist when the quantity of the public good post-

constitutionally provided is a random variable. To that extent there 

is a built-in tendency of the tax structure to approximate the 

cost 
14The representative individual will attempt to select the tax-
functions c1 (G*) and Cz(G*) so as to maximize 

G+e: 
f f(G*) {u [-Cl (G*)] + u [..,:C2(G*)]}dG* + A.(ea-Cl (G*}-Cz(G*)] 
G~ . . . . 

where f is the density function of G*, e is the .fraction of total 
marginal cost a to be divided between the two taxpayers and U is a 
risk averse utility function. From the first~order.conditions we 
easily get 

j -fU' j -Cl dG* = f '-fU' I -Cz dG* 

which obviously requires c1 = c2 , i.e., the uniform schedule. 
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constant-share scheme and, therefore, one certainly will expect that 

some "efficiency" will be optimally sacrificed at the margin even 

when the constraint of uniform tax-pricing is abandoned. 
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Appendix to Chapter Five 

Proof that 

From (5.16), for the non-median voter 

(5.16) 

which, as we have seen, implies 

Dk - rk = c (constant). (5 .17) 

Suppose arbitrarily that c < O. This implies 

µG + A. < 0 (5.18a) 

since u2 > O. Now, using (5.18a) in (5.18), 

[•] = µG +A. < 0. (5.18b) 

But, since Dm - rm= 0 and c < 0 the bracketed expression has to be 

negative (recall that µ > 0 and an./aG < 0) which implies 
l 

ac 
ar m 

> 0 
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thus contradicting (18b). The same contradiction would arise if one 

had assumed c > O. Therefore, the bracketed expression has to be 

equal to zero in these cases as well as, of course, in the case 

where c = 0. 



Chapter Six 

SUMMARY 

The central theme of the analysis developed in the present study 

has been the identification of some logical properties that are expected 

to characterize the "separation-of-decisions" paradigm of the fiscal 

decision process. The latter refers to an institutional framework where 

collective choices of tax-sharing arrangements are assumed to be made 

in advance with respect to public expenditure decisions. A model was 

developed where the effects of this time lag introduced between the 

two sets of decisions--the vaccatio legis--were analyzed. 

Two broad sets of results were derived. The first refers to the 

non-asymptotic properties of the model, that is, the ones that are ex-
# 

pected to hold when the vaccatio legis increases up to the limiting 

situation where equiprobability is attained. Two basic mechanisms 

which potentially operate when the vaccatio legis increases were identi-

fied. One, the Consensus Effect, tends to make separate individual 

most-preferred choices with respect to tax structures more similar to 

each other. The other, the Aspirations-level Effect, reduces the ex-

pected utility associated with each individual's most-preferred choice. 

It was seen that these mechanisms, when they are simultaneously at 

work, reinforce the effect of each other in reducing the amount of 

resources devoted to strategic activities and therefore in saving nego-

tiation costs. Situations were examined, however, where either one or 

126 
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both of the mechanisms may not operate or may even operate in the 

"wrong" direction. In particular, the consensus effect is not ex-

pected to work for some initial range of variation in the vaccatio 

legis. The extent of such range·was seen to be possibly dependent 

on the size of the budget. Also, when risk preference exists at the 

constitutional stage, this mechanism may again not operate. Finally, 

uncertainty with respect to ne.t income opportunities may provide cir-

cumstances where the consensus effect works "perversely, 11 i.e., where 

individual choices diverge rather than converge when -the vaccatio 

legis increases. 

There is no !!_ priori reason, however, for the aspirations-level 

mechanism not to work under the above circumstances so that the logic 

of the "separation-of-decisions" model is not necessarily affected by 

such possibilities. On the other hand, the converse situation may 

occur and cases were examined where the consensus effect may work 

nicely while the aspirations-level mechanism operates in the "wrong" 

direction. This may happen, for example, if there is overestimation 

at. the constitutional stage of the post-constitutional net income op-

portunities. If nothing else, what the above results seem to suggest 

is that the identification and logical separation of the two basic con-

stitutional mechanisms is not a tautological conceptual exercise. 

The second set of propositions analyzed deals with asymptotic 

properties of the "separation-of-decisions" formulation. It was pointed 

out the basic isomorphism of the model, that is, the fact that, since 

under Laplace's "insufficient reason" individuals possess essentially 
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the same decision ingredients (similar probability prospects, unique 

utility evaluator, identical net income opportunities) their choices 

cannot but be the same. The importance of this proposition comes per-

haps in an indirect way. It shows that possible violations of some non-

asymptotic properties, namely the consensus mechanism, can be at most a 

local phenomenon. In the "long-run," full consensus is inescapable. 

A second asymptotic property discussed refers to the trade-off 

between equity and efficiency that is expected to be reflected in tax 

schemes selected under such limiting circumstances. It was shown that 

if tax-prices are uniform over quantities, if no complementary redis-

tributional measures are allowed and if risk aversion prevails then 

there is no presumption that constitutionally preferred tax arrange-

ments will fulfill Samuelson's well-known efficiency conditions. The 

analysis suggested that; in general, such arrangements will reflect a 

compromise between two separate normative principles, one of which calls 

for the maximization of aggregate taxpayers surplus and the other of 

which promotes equalization of separate individual surpluses. 
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advance with respect to public expenditure decisions. A model is de-

veloped where the effects of this time lag introduced between the two 

sets of decision--the vaccatio legis--are analyzed. 
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non-asymptotic properties of the model, that is, the ones that are ex-

pected to hold when the vaccatio legis increases up to the limiting 
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One, the Consensus Effect, tends to make separate individual most-

preferred choices with respect to tax structures more similar to each 
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properties of the "separation..-of..-decisions" formulation. It is pointed 
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way. It shows that possible violations of some non..-asymptotic proper-

ties-, namely the consensus mechanism, can be at most a local phenomenon. 

In the "long-run," full consensus is inescapable. 

A second asymptotic property discussed refers to the trade-off 

between equity and efficiency that is expected to be reflected in tax 

schemes selected under such limiting circumstances. It is shown that 

if tax-prices are uniform over quantities, if no complementary redis-

tributional measures are allowed and if risk aversion prevails then 

there is no presumption that constitutionally preferred tax arrange~ 

men ts will fulfill Samuelson's well-known efficiency .conditions. The 
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