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ABSTRACT

This paper considers an economy where the macroeconomic
equilibrium is the outcome of the conduct of an administration,
consisting of a large number of decision makers whose horizon is
uncertain, being endogenously determined by their behavior.
Limited monitoring enables each decision maker to behave
opportunistically in the short run, abusing his 'official' budget
constraint, generating in the short run a degree of 'softness' in
his budget. The uncertainty has two dimensions: the temporal one
relates to the detection possibility facing the opportunistic
decision maker, and the intertemporal one relates to the survival
probability of the administration. We assume that the survival
probability of the administration goes down with signals like
inflation, tax rates and the like. 1In such a system, the public
imposes a degree of discipline on the policy makers by its option
to replace the administration, and the administration imposes
discipline on the policy makers by monitoring their effective
expenditure. We characterize the equilibrium, identifying
conditions that yield limited cooperation. We show that adverse
shocks (like a lower tax collection, lower international
transfers, higher real interest rates and the like) or shorter
horizon (due to greater instability) will tend to reduce
cooperation among policy makers and will increase the inflation

rate and the use of discretionary taxes.
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Soft budget constraints, taxes and the incentive to cooperate

by Joshua Aizenman
1. Introduction and Summary

While the notion of soft budget constraints was coined in the East- European context, it
has relevance for all economies with limited controllability of the decision making process. In
practice, most macro outcomes are the result of such a process: several decision makers
interact with limited monitoring. This will be the case, for example, if there is a separation
between the central bank and the treasury, or if there is effective competition among ministers
or local authorities for fiscal resources. The importance of this issue has been recognized in
the recent macro and development literature, which focused on the coordination failure caused
by multiple competing decision makers?.

Typically, the discussion has studied the noncooperative behavior, where the decision
makers compete among themselves, and then compared the outcome to the cooperative
environment. In practice, the realized behavior in the presence of coordination problems may
be between the extreme regimes of full cooperation and competition. If coordination failure
reduces welfare, it may generate forces that will operate towards limited cooperation, in an
attempt to curb the competitive forces which bring about the adverse welfare effect. These
forces, however, may not suffice to deliver full cooperation: full cooperation maximizes the
reward for opportunistic behavior, generated by deviation from the cooperative conduct.

Hence, one may envision an economy where the degree of cooperation is balancing at the

1 On soft budget see Kornai (1986). On coordination failure in the Macro context

see, for example, Hamada (1976), Bryant (1985), Canzoneri and Gray (1985), Buiter and
Marston (1985), Turnovsky, Basar and D'orey (1988), Rogoff ( 1989) and Aizenman and
Isard (1990).
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margin the benefit from curbing the competitive extemality with the loss from increasing the
temptation to deviate and to behave opportunistically, This idea has been applied in the macro
context by Rotemberg and Saloner (1986), who analyzed the way tacit coordination among
producers with market power varies throughout the business cycle. Their contribution has
demonstrated that coordination tends to be counter-cyclical, and economic expansion tends to
reduce coordination. The purpose of this paper is to apply the tacit coordination framework to
the political Macroeconomic context, where the realized equilibrium is the outcome of the
behavior of an administration composed of a large number of decision makers whose horizon
is uncertain, being endogenously determined by their behavior2.

The administration has access to fiscal resources, which are divided between the
decision makers. We assume that the administration is weak: it consists of several decision
makers who have in the short run a degree of 'softness' in their budget constraint. Limited
effective monitoring enables cach decision maker to behave opportunistically in the short run,
abusing his 'official' budget constraint. If he does so, he is taking the risk of being detected,
losing his office and the benefits of his status as a decision maker. We assume that the
detection probability goes up the higher the abuse of the budget constraint is, and that
detection is certain after a lag of one period. The political uncertainty has two dimensions:
the temporal one relates to the detection possibility facing the opportunistic decision maker, as
elaborated above, and the intertemporal one relates to the survival probability of the
administration. At the end of each period the administration is facing the aggregate bill of all
the liabilities generated by the various decision makers. Next, inflation or taxes are adjusted,
in order to finance the administration’s aggregate expenditure. Once the needed adjustment
occurs, the public can change the administration. We assume that the survival probability of
the administration goes down with signals like inflation, tax rates and the like. The next period

the game continues, with the old or the new administration. In such a system, the public

2 For an insightful discussion of the literature on political Macroeconomic policies

and politics see Persson and Tabeliini (1989).
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imposes a degree of discipline on the policy makers by the option it has to replace the
administration.

The administration's optimal policy is obtained in several stages. First, for a given
planned allocation of resources, we derive the optimal behavior of the atomistic decision
maker. The administration determines its policy in order to maximize the expected utility of
the decision makers, subject to the constraint imposed by their behavior. Because there are
losses from the opportunistic behavior of the decision makers, the administration will choose a
policy that will prevent it. If the fully cooperative solution is not sustainable (because the
atomistic decision makers will have the incentive to deviate), the administration's constraint
optimal behavior will be a compromise. Typically, it will involve the allocation consistent
with the absence of opportunistic behavior which is closest to the cooperative one. We refer to
this allocation as 'limited cooperation'. We explore the conditions that will yield greater
" cooperation, i.e., the conditions that will reduce the gap between the cooperative allocation
and the feasible equilibrium.

In Section 2 we model a monetary economy, where marginal financing of fiscal
activities is done via the inflation tax. We consider an economy characterized by a weak
central bank, where each decision maker has access to the central bank, monetizing part of his
deficit. The future survival of the administration is tied to the realized inflation. In such a
case, the soft budget constraint manifests itself via the inflationary process3. This situation
may occur in the presence of competing ministers, in an economy where the central bank is a
powerless agent whose only responsibility is to print money upon demand by the ministers.
Similar analysis applies to an environment comprising of small countries that operate as part
of a common currency area, as may be the case of Europe in the future. Alternatively, this

may be the case of a country comprising of several states or provinces, where the centralized

3 For further discussion on money, inflation and coordination see Casella and

Feinstein (1988), Canzoneri (1987), Aizenman (1989).
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government system is weak, and the local governments can use seigniorage to their advantage
(as may be the case in Brazil, Argentina and Yugoslavia).

Section 3 analyzes the factors determining the inflation and the extent of tacit
coordination among decision makers. The key results that follows are: adverse shocks (like a
lower tax collection, lower international transfers, higher real interest rates and the like) or
shorter horizon (due to greater political instability) will tend to reduce cooperation among
policy makers and will increase the inflation rate and the use of discretionary taxes. Adverse
shocks will increase the marginal benefit from the extra resources achieved via the
opportunistic behavior, and will reduce the marginal cost associated with the opportunistic
behavior due to lower penalty. Consequently, adverse shocks may explain how an economy
that is "well behaved" in normal times (i.e., an economy where decision makers cooperate and
deliver an efficient outcome) switches into an inefficient regime, characterized by competition
among decision makers, This result has a pessimistic overtone: the severity of adverse shocks
may be magnified by the resultant drop in cooperation. It may provide support to the role of
credit assistance for regimes that are undergoing drastic changes, in an attempt to move
towards increasing cooperation. It is noteworthy that the spirit of this result differs from the
one obtained by Rotemberg and Saloner (1986), where 'good’ shocks reduce cooperation. Our
analysis explores this difference, demonstrating the relevance of the political structure in
explaining the degree of cooperation. In our case, adverse shocks increase the value of the
marginal gains attributed to defection, and reduce the penalty associated with the opportunistic
behavior, thereby generating lower cooperation. In their case, adverse shocks make markets
thinner, reducing the profits that may be obtained by price wars, generating thereby greater
cooperation.

Section 4 concludes with an analysis of a real economy, where the marginal financing of
fiscal activities is done by discretionary taxes. We demonstrate that all the key results,
derived in Section 3 for a monetary economy, apply also to the case of a real economy using

discretionary taxes. Section 5 closes with concluding remarks.
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2. The economy: money and soft budget constraints

Consider an economy where the central bank is weak, and the evolution of liquidity is
dictated by fiscal pressures. The fiscal decisions are the outcome of the behavior of n policy
makers. We call the collective body, consisting of these n policy makers, the administration.
Policy uncertainty applies to both the administration and the individual policy makers. We
assume that the probability of survival of the administration from period t to t+1 depends
negatively on the inflation rate between periods t-1 and t. The survival of each policy maker
within the period is related to his cooperation with the administration. We focus our attention

on the symmetric equilibrium, where all the decision makers have equal effective power.
2.1 The planned budget and the money market

The fiscal plan for period t is guided by a budget. It specifies a planed fiscal allocation

of —Gt-k for the n decision makers (k, k = 1, ...n). The allocation divides equally the fiscal

revenue (denoted by 7 ), and the planned seigniorage (dented by I'). Thus:

() Gy= [+ T m

We assume that T is exogenously given, whereas I'; is endogenously determined by the

devaluation rate and the money market conditions. Thus, marginal financing of fiscal

expenditure is accomplished by the inflation tax. Let the demand for money be given by:

(2) M? =PtYexp{-(xit} ,o> 0.

where P{ is the price level at time t, and i is the interest rate at time t, and Y is the GNP,

assumed to be non-stochastic. A simple version of the law of one price determines the
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domestic price level, so that P, = S, (S denotes the spot exchange rate, and foreign prices are

assumed to be one). The domestic interest rate is determined by the interest rate parity, so that

3 i, =i*+ Stelst o

where s, ., denotes the expected future depreciation rate at time t, and i* is the external

interest rate, assumed to be constant. Formally,
Sl = E { (Syyq1 - S¢S ) where E is the expectation operator, conditional on the
information available at period t. We denote the realized deprecation from t to t+1 by Strl

(i.e., Sipl = (St+1 - St)/S t ). Note that Sirl is also the inflation rate.

The planned seigniorage is the outcome of the interaction between the administration
and the public. At the end of period t-1, the administration announces the spot exchange rate
for period t. At period t it prints money to satisfy the demand for excess liquidity, to prevent
the spill over of the excess demand from money to reserve adjustment. Thus, the seigniorage
collected at time t is given by the difference between the nominal money balances at the
beginning of the period (inherited from period t-1) and the demand for nominal balances at
period t. The authorities will supply this excess demand for liquidity, so that at the end of the
period the public has the demanded balances, which will be transferred to period t+1. Thus,
the real seigniorage collected in this process is

d

d
@ Ty= M -M,S, =

Yexp{-oa (i*+ s, P}
Yexp{-a (i*+ se 1)) - =

1+s[
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Y exp{- o (i*+ St:¢ e, +oc(st_,t_1 - Seeppls

S

where ¢ is defined by ¢, = . The term @ is the effective tax on money balances due

1+st

to inflation at rate s.

2.2 Soft budget constraints and the political uncertainty

The actual behavior of the policy maker may diverge from the planned budget,
generating a soft budget constraint. Within each period there is limited monitoring of the
actual activities of each decision maker. Each of the n decision makers has a degree of
flexibility in dictating the effective seigniorage that is allocated to him, so that the realized
seigniorage for agent i is
m tst;i +I'/n , where m, denotes the demand for real balances at period t, and 8[,’-1
measures the opportunistic printing of money balances by agent i. The budget constraint

facing a decision maker (assurning that he is not detected) is given by:

5) Gt;i= [t+ I';)n +mt6t;i

The limited monitoring is manifested as a probability of detection: the actual fiscal behavior
of decision maker i will be revealed within the period with a probability of A. We assume that
this probability depends positively on the rate of the opportunistic monetary expansion by

policy maker i:



© A =A38y) A>0.

A policy maker who is found to abuse his budget is removed from office. We assume
that detection is certain at the end of period t, in the transition from period t to period t+1.
Thus, opportunistic behavior pays (at most) for the duration of one period. At the end of the
period the dust settles: the administration and the public obtain information regarding the

8 i @8 is reflected in a loss of international reserves of
;

ARy =- (,218 1) My
i<

If reserves are lost, a special corrective tax T, =-4AR t is imposed in order to replenish

- reserves to their initial level4. The public uses the devaluation rate and the reserve loss as an
indicator regarding the competence of the decision makers, and this dictates the survival of the
administration from period t to period t+1. The survival probability depends negatively on the
realized devaluation from period t-1 to period t, and on the Igss of reserves.

Denoting this probability by Ser1s Ppg1 = b8, /8 1T

9 <0 and a¢'<0.
ast/st_l a‘ct

where

It is assumed that the corrective tax is highly costly in terms of the survival probability, and
thus it is not used as planned means of raising revenues. If the administration is removed from
the office at the end of period t, it is replaced by a new administration, which will dictate the
spot rate for period t+1. We assume that all administrations and decision makers are alike, and

consequently we rule out reputation effects.

4 Alternatively, our analysis can be done for the case where the deprecation rate

from t to t+1 is determined so as to regain the lost reserves.



2.3 ' Decision maker's preferences

The representative decision maker (denoted by i) is maximizing his expected utility

from his fiscal expenditure, given by:

oo

@ v, =E (Y ij(GJ-;i)}, forp < 1.
i=t

where E  denotes the expectation operator, based upon the information available at period t,

and U satisfies the standard properties of a utility function (U' > 0, U" < 0, where U’ and U"
are the first and the second order derivatives of U). The administration is setting policies in
order to maximize the expected utility of the representative decision maker, taking into
account the behavior of the atomistic decision maker as a feasibility constraint on the set of

policies.
3.  Equilibrium and tacit cooperation

We turn now to characterizing the equilibrium. Our analysis adopts an approach similar to
Rotemberg and Saloner (1986), in order to identify conditions that are conducive for
cooperationS. We construct the equilibrium in several steps. First, we analyze the conditions
determining the behavior of a policy maker who behaves opportunistically, Next, we analyze
the incentive constraints imposed by the opportunistic policy makers on the behavior of the
administration. Finally, we apply this constraint to characterize the factors determining the

degree of cooperation achieved via tacit cooperation. To simplify presentation, we focus here

5 For a review of tacit cooperation see Tirole (1989).
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on a system.where all the exogenous variables (like the GNP, tax collection and foreign
interest rate) are time invariant.

Formally, our framework is a repeated game, in which a one-period simultaneous move
game is repeated each period. At each date t, players know all the moves before t. As is usual
in this context, multiple equilibria are sustainable with the appropriate punishment. Following
the literature, we focus on the symmetric, efficient equilibrium from the view point of
playersS6. We derive this equilibrium in several stages. First, we postulate that the
administrations will adhere to a policy of devaluation at a rate 's' as long as it is in office. For
that inflation we derive the optimal behavior of each decision maker, Sequential rationality
and efficiency requires that the administration will choose the inflation rate that maximizes the
welfare of the representative decision maker subject to a feasibility constraint: The inflation
rate 's' must be chosen so as to prevent the opportunistic behavior of the atomistic decision
makers, The public is assumed to be fully aware of the administration's policy, and it expects
a devaluation rate of 's’. Due to the absence of reputational effects, the public expects that this
policy will be undertaken by all administrations.

Note that subject to these assumptions, the planned seigniorage is simplified to
I'= ¢ m, where ¢ = s/(1+s) and m is the demand for money when the expected devaluation
rate is s (e, m = Y exp{- o ( i* + s)}). Applying (5) we infer that the policy maker will

face now a resource constraint of

(8) Gt;i= [T+ o mln +m5t;i

A policy maker that chooses to behave opportunistically at period t, knows that next
period he is out of his office. He will choose a monetary expansion rate that will maximize his

expected gains at period t. Applying (8) and (6) to (7), we conclude that he sets st'i in order

to maximize the opportunistic expected utility at time t (denoted by Vlg ¢ ):

6 For further discussion and references see Tirole (1989).
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©®) Vigr =UC[t+ omln +md (1 - A)

yielding the following first order condition:

(10) U -3 m= AU

We denote the rate of monetary expansion associated with the opportunistic policy

maker by & o This rate is set such as to equate the marginal benefit (LHS of (10)) with the

marginal cost (RHS). Direct application of (10), applying the second order condition for

maximization reveals that

35 Uy (1-A)m-2"U,

(an aTO = - . <0
na[Ut (1 -A)m - XU[ 1/9 3y

Note that a higher fiscal allocation (due to a higher fiscal revenue 1) will reduce the rate of
monetary expansion associated with the opportunistic policy maker: a higher © will reduce the
marginal benefit from opportunistic behavior due to diminishing marginal utility. It will also
increase the marginal cost due to higher expected penalty, in the form of forgone income.

The administration's choice of the depreciation rate (and hence the inflation rate) is

dictated by the incentive constraint: cooperation should be preferred to defection.

12)
UClt+ omln +md )1- 1)< Ult+ omim)+ E { ¢, Vil

Note that an outcome of the time invariant nature of the shocks, if the depreciation rate chosen
by the administration yields cooperation today, it will yield cooperation in the future, as long

as the administration is in office. Thus, the expected utility achieved via cooperation is given
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by the net present value of a periodic utility of U({T+ ¢@m}/n), discounted by ¢p. Thus, (12)
has a simpler presentation:

U({t+om}/n

(12" U([t+ ¢ mln +m50)(1 - A< Y

where 50 is determined by equation (10), reflecting the ‘optimal’ opportunistic behavior, We

denote the expected utility achieved by following opportunistic and cooperative behavior by
Vlg and Vi , respectively (i.e., Vi, and Vi, are the LHS and the RHS of (127)). Applying the

envelope theorem it follows that

3 Vi, . ,
a. 33 =(1-7\,)m({(1-(p)2_a(9};_aao)annd
(13) 5
Vi
b. 55 = TTgp (-0 -a(p} U, +U——Q—q%

where Ug and U, are the marginal utility evaluated at the opportunistic and the cooperative

consumption level at time t, (evaluated at [T+ ¢ m}n + m50 and [T+ ¢ m)/n + md

29

respectively), U, is the cooperative utility, and ¢’ = FIE From (13) we infer that for a
depreciation rate large enough, both Vi, and VI, depend negatively on the depreciation rate.

Henceforth we assume the existence of an inflation rate the cooperative utility of which
exceeds the non-cooperative’. This assumption guarantees the existence of an equilibrium with

limited cooperation,

7 Le., there exists an inflation rate s such that Vig < V1, .
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Figure 1 summarizes the possible regimes. Curves OO and O'O' depict possible
locations of the expected utility generated by the opportunistic behavior. Curve CC
corresponds to the expected utility obtained with cooperation. The cooperative equilibrium

yields an optimal inflation, (denoted by s 0)3. If opportunistic expected utility at the

cooperative inflation rate is lower than the expected utility from cooperation (i.e, the LHS of
(12) is smaller than the RHS}), then we will observe cooperation, and the inflation rate will be

at the rate that maximizes cooperative expected utility (s c)' In terms of Figure 1, this will

happen if the relevant OO curve is below the CC curve at the cooperative inflation rate, as is
the case with OO and CC. The optimal cooperative inflation balances the marginal resources
achieved via higher inflation against the resultant drop in the administration's probability of
survival. If the opportunistic utility is higher than the one achieved with cooperation at the

cooperative rate (s c)‘ cooperation is not self sustained. Equilibrium will occur at a higher

rate of inflation.

For example, suppose the opportunistic and cooperative expected utility schedules are
given by O'O’ and CC, respectively. The cooperative inflation is not a sustainable equilibriurn.

At s all the decision makers will behave opportunistically. Note that beyond the cooperative

equilibrium the cooperative utility drops with the inflation rate. The sustainable equilibrium is
characterized by the lowest inflation rate above the cooperative solution where O'O’

intersects CC 9. We denote this value by 81> and refer to that rate as the limited-cooperation

8 We do not rule out the possibility that the cooperative equilibrium may yield also

an optimal deflation (i.e., s, may be negative).

9 We can not rule out multiple intersections among the two curves. If the curves

intersect both below and above S than the administration will chose the equilibrium
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inflation rate. This inflation rate (s}.) is self-sustained because no benefits are ripped off by

the opportunistic behavior. The administration does not push the rate above $]¢» because this

will reduce expected utility; and it cannot reduce the rate below, because then we will observe
the opportunistic behavior. Note that around this equilibrium, the CC curve must be flatter
than the O'O', otherwise everybody will be better off by reducing the depreciation rate.
Formally, let us denote the difference between the LHS and the RHS of (12) by D, where D =

Vly - Vlo . Around an equilibrium with limited cooperation g—ls) <0.

Suppose that we start from limited cooperation, at point LC in figure 1. Comparison of
this equilibrium to the cooperative outcome (point CO) reveals that limited cooperation
increases inflation and reduces the administration’s survival portability. It has uncertain
consequences for the fiscal outlay. It will tend to increase the present fiscal outlay due to the
heavier reliance on seigniorage. It is important to note, however, that if the inflationary bias
is powerful enough we end up on the wrong part of the Laffer curve. In such circumstances,
the actual fiscal consumption with limited cooperation will be lower than the cooperative
fiscal consumption.

We turn now to evaluate the implication of the fiscal allocation on the degree of
cooperation. Suppose that we start at an equilibrium with limited cooperation, and let us

consider an exogenous drop of the fiscal revenue T. From (12) we infer that:

aSlC

(14) —57 =-[Uly (1-1) - Ul L

1
1-¢p]naD/as

associated with higher expected utility. Figure 1 corresponds to the case where curve OO
slops downwards at the cooperative inflation rate. Our analysis applies also to the case where

0O slops upwards at the cooperative inflation rate.
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where U'l, and U'l; are the decision maker's marginal utility of consumption at time t, if he
behaves opportunistically and cooperatively, respectively, and all functions in (14) are

evaluated at s = s e Note that because the consumption at time t (at s = s 1c) of the

opportunistic policy maker exceeds that of the cooperative one, U'ly < U'l. , and thus

d s
Ic
57 < 0. Consequently, a lower fiscal allocation will increase the inflation rate.

A similar result applies for a cooperative equilibrium:

d s, ' U ' 1
e TG RN
¢ ds2

Starting at an equilibrium, suppose that an adverse real shock reduces the fiscal allocation T by
AT < 0. Let us evaluate the consequences of that shock on the degree of cooperation. Note that
for a given inflation rate s the adverse shock will shift the CC and the OO curves by

Ulg 1 -2) 1HAT; U'le L At , respectively. For a given inflation rate s, the

1
1-¢p n
opportunistic consumption is higher, and thus  U'ly < U'l, . Consequently:

1 1 . 1
Top ndt < Ulo (1-4) ;AT <0,

Equation (15) implies that an adverse shock will shift both schedules downwards, but the CC

(15) for At < 0 U'le

schedule will shift by more than the OO. This situation is summarized in Figure 2. Suppose
that we start initially in the cooperative regime at point CO, with a positive inflation. The
adverse shock shifts the CC and the OO schedules to C"C" and O"O". Note that because the
CC schedule shifts downward by more than does OO, the likelihood of cooperation

diminishes, and if the adverse shock is large enough , we may end up with limited
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cooperation. Thus, we conclude that willingness to cooperate among policy makers is in short
supply in bad times10,

We may apply our analysis to infer the consequences of greater political stability.
Consider a parametric shift in the popularity of the administration, increasing its survival
probability at a rate 'h'. In terms of our analysis, this implies that there is a new ¢ function,
denotedby &, with §=¢(l + h). It will have the consequence of increasing the right hand
side of (12). In terms of Figure 2, it will shift CC up, reducing inflation. If this effect is large
enough, we may switch from a regime with limited cooperation to a regime with full

cooperation.
4. Limited cooperation and taxes

Our discussion so far has refereed to the case where marginal financing is done via
seigniorage. By relabeling key variables, the analysis can be readily transformed into a real
economy where the marginal finance is done via taxes. We review briefly the logic of such an
extension.

Consider a non-monetary economy, the political gtmcmre of which is identical to the

one in Section 2. The fiscal revenue is composed of two parts: there is a non-discretionary tax

10 Note that the nature of this result differs from the one obtained by Rotemberg
and Saloner (1986). The key reason is that in our problem, decision makers maximize utility
with diminishing marginal utility in the presence of political uncertainty. Rotemberg and
Saloner (1986) assume risk neutral decision makers who maximize expected profits in the
presence of business cycle uncertainty. In our case, adverse shocks increase the value of the
marginal gains attributed to defection, and reduce the penalty associated with the opportunistic
behavior, thereby generating lower cooperation. In their case, adverse shocks make markets
thinner, reducing the profits that may be obtained by price wars, generating thereby greater

cooperation.
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revenue, T , and a discretionary part, given by T, . The administration reveals at the

beginning of each period the planned I}, and a corresponding allocation per decision maker

of G.; = [t + I )/n The soft budget constraint is reflected by the capacity of each

decision maker to 'abuse' his allocation by committing himself to extra expenses of 5t-i for
;

'off budget' activities, so that the combined resources facing him (assuming that he is not

detected) are

®) Gyy= [t+ Tl +38y

We retain all our assumptions regarding the probability of being detécted within the

period. At the end of the period the dust settles. The administration is invoking a corrective
1 n

tax T, = [OIR:] t:1) to fund all the 'off budget' expenses. The survival probability depends
T ;

negatively on the discretionary taxes as well as on the corrective taxes:
! d d
041 =0(I5 7 ), where ¢<Oand —dz-.<0.
a T, T,

We can redo all the analysis of the previous section. The strategic variables for the
administration and the policy makers are the discretionary taxes and the 'off budget' expenses,
respectively. Figures 1 and 2 can be duplicated where the inflation rate is replaced by
discretionary taxes (I'). All our results regarding the nature of the equilibrium with limited

cooperation can be shown to hold.
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5. Concluding remarks

This paper applied the tacit cooperation framework in the macro context, to the case of
an economy characterized by multiple decision makers. We assumed that in the short-run
limited monitoring generates a degree of softness in the budget constraint, and derived the
factors determining the limited cooperation. Closing the paper we discuss extensions and
qualifications.

Our analysis simplified the game considerably by assuming that all administrations are
alike, and all the exogenous variables are constant. This rules out the possibility of
reputational effects and the possibility of political business cycles. The key factor generating
the tacit cooperation is the capacity of the administration to partially monitor the behavior of
the decision makers, and the public's option to replace it. The assumption that all
administrations are alike is useful in isolating the 'policing’ effect of the replacement option.
In general, however, if administrations differ in their characteristics, replacing an existing
one may be motivated by an attempt to sample an alternative administration, in the hope of
finding a superior one. Modeling such an extension is left for further research, and it may
provide further insight regarding the interaction between limited cooperation and reputation

in the presence of multiple decision makers.
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