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1. Introduction

                                                 '       Most developed countries are suffering from huge government deficits. This

ispartlyduetoaslowdownofeconomicgrowthinrecentyears. XMtennationalincome

does not grow much, tax revenue will not increase either. On the contrary, public

spending and tran$fer payments have been gradually raised due to po}itica} pressures

of interest groups, resulting in large budget deficits. Many governments are

attempting to return to the balanced budget by raising taxes and/or reducing pub}ic

spending. One of the most comraon xneasures is to impose a ceiling coAstraint on the

tota} public spending. Then taxes are raised and govemment spending is reduced so

as to attain the target level of government debt-to-GDP ratie. This is called the fiscal

stabilization or reconstruction movement. Since fiscal reconstruction usually takes

much tiine and public asset ba}ances chaBge over time, it is important to explore

dynamic properties of fiscal reconstyuction process.

       A3esina and Drazen (1991) presented a simple model of delayed stabilization

 defined as a change of po}icy that stabi}izes the debt-to-GDP ratio, due to a war of

 attrition among various interest groups and derived' the expected time of stabilization

 as a function ofcharaeteristics of those groups,i According to their analysis, the delay of

 stabilization is caused not on}y by heterogeneity in terms of the cost of waiting

 associated with the distortions resulting from distortionary financing (which are borne

 by the interest gtroups), but also by uncertainty about such a cost which leads each

 interest group to believe the possibllity that other grroups concede earlier to accept a

 larger share of the burdell for'stabilization.

 i. Futagami (1989) explored a dynamic game between the government and the public by
 using a two-person noncooperative CttEferentia} game and investigated the properties of
 consumption taxes which are used to overcome governmexxt deficits. He found that there is
 an optimal upper bound of consumption tax rate in order to minimize the terminal stock of

 government debts.
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       While they focused mainly on the costs associated with unsuccessfu} fiscal

reconstruction, this paper explores the gains from successfu} fiscal reconstruction.

After fisca} reconstruction is successfu}ly comp}eted, the government (er the fiscal

authorities) can obtain greater fireedom on how to spend its budget instead of spending

more o'n interest payments on eutstanding gevemment bonds, so that it can spend more

on the provisien of pub}ic goods and soeial welfare spending, These expenditures in

tum contribute to improving the welfare of all interest groups. In order to obtain such

benefits, therefore, those interest groups may be willing to voluntarily accept tax

increases or give up their group-specifie privileges to some extent.

       We do no£ investigate wben fiscal reconstruction would begin, which is the

main question of the war-of attritidn medel. The main purpose o£ th6 present paper is to

highlight the free riding behavior of interest groups in the fiscal reconstruction process,

and so this paper is intended as a complement to the war-of-attrition model of Alesina

and Drazen2. More specifically, iBstead of the war-of-attrition model we sha}l develop

a dynamic game arnong several inftuential interest gyoups which would accept

voluntarily increases in their net tax burden (or abandon voluntarily some of greup-

 specific privi}eges) in order to gain the benefits resulting from a reduction in

 governmeBt debts. The fiscal authoyities are assumed to be strong enough to impose a

                          '
 ceiling ru}e of tota.l public spending. This is a starting point of fiscal reconstruction.

 However, they are so weak that each of the interest groups can set a group-specific

 privilege voluntarily. In the xeal economy when facing fiscal crises, every interest

                                                       '
 group generally agrees with the implementation of fiscal reconstruction (such as

 imposing a ceiling constraint on total public spending). But it wou}d not necessariiy

2. There are severa} papers inc}udmg Chari and Coles (1993) and Velasco (199D which
ana}yze the free rider problem of fi$ca} policy. }Iowever, there have been no theoretical
analyses to investigate the free rider problem of fiscal reconstruction.
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iraply that each interest group is wil}ing to accept cuts in its own privilege. This

phenomenon may be called `acceptance with the overail goal but objection to more

specific arrangements'.

       We believe that when formu}a£ing the process of fiscal reconstruction it is

critical to clarify how the existing privi}eges of interest groups such as preferential

treatments of taxes andlor subsidies are to be abandoned3. The marginal benefit of

doing so is an increase in public spending (for instance, national public good or socia}

welfare spending) sinee an increase in net tax payments borne by each group can

curtai} the size of deficits and thus interest payments on public debt in the long run.

The marginal co$t of thatis a decrease in private consumption since an increase in its

net tax payments reduces di$posable incorae of each interest group. They are

therefore willing to abandon some ef their privileges only if the marginal benefit would

 outweigh the marginal cost. However, if one of the interest groups gives up its

privileges or accepts cuts in group-specific subsidigs, all other groups would benefi't

 from its concession. In other words, there alwaysexists a free rider incentive forevery

 interestgrouptodefertheirconcession. .

        Under sRch highly likely eircumstances we investigate the relationship

 between the convergent level of govemment debt and the degree of enforceable

 commitment. We also explore the normative role of taxes and transfers to atta!n the

 Pareto-effieient fiscal reconstruction process by internalizing the free riding problem.

 We sha}} praise a consumption tax as an e£fective means of attaining the fiscal

 reconstruction process closer to a Pareto effigient one. However, it turns out that the

 3. For example, in Japan the bureaucracy, politicians, and agribultural cooperatives (nokyoj

 fbrm the ruling triad of the agricultura} seetor. Some politicians (zakoj have acquired
 experience and infiuence in sectoral economic management, and the role of party icku is
 crueial in creating the eonsensus and in determining how the cut$ aure to be distributed
 among related but eonfucting interest groups.
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 so}e use ofconsumption tax policy i$ not sufficient to accomplish this task. It is only

 the combination of consumptioil taxes and transfers to the interest groups that

 internalizes the free riding problem. This desirable outcome of coitsumption taxes in

                                                          '' conjunc.tion with appropriate transfer policy has a new policy implication, which has

 notbeen addTessed in the conventional }iterature on fiscal stabilization policy.

        Section 2 presents the model. Section 3 characterizes the Pareto efficient

 path of fiscal reconstruction. Section 4 considers the opeil-}oop solution under

 enforceable commitments. Section 5 considers the feedback so}ution without

 commitment. Section 6 investigates normative roles of taxes and transfers to attain

 the Pareto-efficient fisca} reconstruction in the long run. Finally, seetion 7 conc}udes

 the paper. Mathematical aerivations are fovtnd in the Appendix.

 2. The model

        There are many (n 2 2) interest groups in a srnall open economy. Each of them

 eajoys a group-specific privi}ege of smal}er taxes andior higher subsidies which may be

 used for private consumption. For analytical simplicity, the instantaneous utility of

 group i (or the representative agent of group D is assumed to be separable in

 consumption ci and the benefu ofpublic spending Gn-6,which is common to all groups

                          '
 and may be viewed as apure public good. The variable G ispublic spending and the

                                                          '
 parameter 6 represents the degree ofcongestion; namely, 6 = O indicatespure public

                                 ' and 6 =1 indicates pure private. Moreover, in order to be ab}e to obtain explicitly

 analytical solutions, a second-order Tay}or-series approximatiQn of the utility function

 isemployed. Thatis,

                             ii         u'(c,,G) =a'+filc,-2il'i-ci +fi5n-'"G-Zii'}-n-26G2 (i)
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       a', fil,fi1,ll,L > O, Os6s1

Subscript (or superscript) i' means group i. Given the instantaneous uti}ity function

(1), the intertemporal utility function of group f over an infinite-horizon starting at

time O is given by

           '       jllO Ui(c,(t), G(t))emP' dt (2)

where p (>O) is the constant discountrate, which is cornmon to all groups.

       Public spending G ateach pointin time is determined by

where G" is an exogenous}y given ceiling level, r is the exogenously given world

!nterest rate, and B is extemal govemment debt. Equation (3) means that the total

government spending inc}uding interest payments is fixed at the leve} of G' through

time, so that higher public spending G is possible only by reducing the external debt

outstanding B. This ceiling eon$traint refiects an agreement te recenstruct the fiscal

 system towards balanced budget. Duxing the fiscal reconstruction process many

 countries have actually imposed tbe ceiliBg constraint on tota} government spexxding in

order to prevent a further deterieratien in budget deficits. Equation (3) formulates

 such a ceiling rule. The strict.ceiling rule of (3) a.e., coxxstancy of G')is adopted oniy

 for simp}icity.4

       The pubic debt, B, will change over time, following the govermnent budget

 constraint. Hence, the dynamicevolutionof B is givenby

4. A more general ceiling rule cou}d be employed with the analytical resu}ts intact. wnen

interest payments on public debt =B increase, the fiscal authorities have three ehoiees;

inereasingtaxes,reducingspending,orissuingmoredebt. Sinceweconsiderthesituation
where fiscai reconstruction is needed, the last choiee is unsustainab}e. It would not be
optimal to employ the furst choice alone if taxes are distortionary. Hence, an increase in .t:B

corresponds to a decrease in Gas wen as an increase in taxes. This is a typical movementwe
wou}d li3<e to investigate. ' A!l we need below is the negative relation between G and ri3.
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       .

where gi isnetpaymentoftaxesprovidedbygroupi Moreprecisely, g, isdefinedby

                    '
the income tax payment app}ied to all groups tuX minus group-specific privileges (e.g.,

          '
subsidies or rents to group iand pub}ic spending thatbenefits on}y group D z,.

      g, igff cDIE'1-z, (5)
                                                 :
where X is exogenously given income ofinterest group iand to is the common income

tax rate.

      The govemment (more precisely, fiscal authorwies) is assumed to be `strong'

enough to impose the ceiling constraint (3). Howevgr, they are `weak' in that fiscal

reconstruction can be thought of as a voluntary one on how the increases in Ret taxes

g, are to be apportioned between various interest groups. Namely, each interest

group can voluntarily set cuts in group-specific subsidies or rents to accomplish fiscal

reconstruction, given some hypothesis about the time path ofothers' contributions g,.

We further assume that e6ch interest group has enough informatien to exactly know

the structure of the government budget coBstraint (4). In other words, there is no

bucigetary thusion. This assuraption implies that the number of interest groups is

relatively small so that they call recognize the effect of chaRges in their contributions

on pub}ic spending or its accumulatioll path.

       From (3) and (4) we have

        ･       G:r2].., gi -rG" (4)'
       Group i's fiow budget constraint is given by

   ･ (1-cD)II=c,-l,

 Or considering (5) we have
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where the re}ative price of private consumption and public spendixxg is set to be unity

for simplicity. Tc focus on the prob}em at hand, X is assurned to be fixed over time5,

Although this assumption may appear to be extremely strong within a dyRamic setting,

it would be defended by the following reasons. First, based on the experiences ofmany

countries facing }arge budget deficits, it turns out that the balanced budget movement

takes place in the eeonomy where the growth rate of GDP is close to zero and so GDP is

Bearly fixed over time,

       Secondly, it is wel} recognized that the fu11y ixxtertemporal optimization of

private agents with perfect foresight within an infinite horizon framework would lead

to the debt neutrality proposition of a}ternative financing of government spending. In

order to discuss the meaningfu} problem of government deficit, we assume the perfect

}iquidity coBstraint in addition to the zero ceiling constraint (3). As a result, private

savings as well as private bequests are absent due to such a'constraint and hence

disposgble incgme is exogenously fixed. Altemative}y, if we allow for private.lending

or borrowing in the smal} open economy, the interest groups would be wi}ling to borrow

as much as possible when r <p, and vice versa. Suppose there exists an exogenous

                                              '
limit of lending or borrowing; in other words, capital markets are imperfect. Then the

 absence of private savings in (6> would be justified by redefining income in a way to

include interest payments from externa} borrowing.

 3. Cooperative behavior: Pareto efficientoutcome

5. If the economy does not grow, the growth in government deficit may not be consistent in

the long run. However, it is not di£ficult to extend thepresentmodel to the economy which
}s growmg at a eonstant rate.

                                 8



      We first investigate the Pareto efficient outcome as a reference scenario.

Pareto efficient outcomes for the economy just described are found from solving the

fol}owing problem:

       Max £;., .[IO U'(c, (t), G(t))e-hPt dt (n
                                          '
subject to (4)', (6) and the initial level ofpublic spending G(O). Befbre solving this

problem, substitute (6) into (1). The utility function (1) of group imay be rewritten as

follows:

                               11         u'(y-g,,G)=a'V'+fiig,-{i'-gi+fi5n"6G-21i'-n-26G2 (s)

where

                     i       aN' ii ai+A'x -2 '- x2. .

       ,Ziili -.,, -,31i +lil!; (<O)

We assume that Bl < O, which implies that the margina} utti}ity of consumption is

positive even if all income of group i were devoted to private consumption, In what

follows, we assume for simplicity that interest groups are idelttical with respect to

preferences as well as income. The subscript (or superscripO i will be dropped

                               '
hereafter unless it is necessarY.

       From the condition (4)' = O and using symmetry in the }ong run,

 From (6) we have as the feasibility condition for the whole economy

 Equation (10) together with (9) implies that the steady state level of c is constant

 regardless of any va}ues of G. As shown in Appendix 1, we also have in the steady
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state

        U. r
                    '
where U, stands fbr the partial derivative of I7with respect to argument k. Equation

(11) can be viewed as the dynamic version of familiar Samue}son's rule for the optimal

provision of public goods. Equations (10) and (11) together determine the steady state

Pareto-efficientlevelsof G and c.

       Altematively, substituting (A5) in Appendix 1 into g in (9) and so}ving

explicit}y for the steady state Pareto efficient leve} of G yields

                                                        '

where

       K,P -== y-E!,-÷z(ZL, n'-6r .e

               1i '1i P

                1-26       K,p -..-L,n r<o

             1i P

 From (3) the steady state level ofexternal debt is given by

            1

            r
                                                     '                        '                                        '
 An increase in G" wi}l reduce G-P via (12) and hence raise B-Pvia (3)'. Since the

 steady state level ofcremains constant, higher GP implies }ower steady state welfare.

 Intuitive}y, higher G' implies higher tax payments by every group, thereby reducing

 its disposable income. The decreased disposab}e income depresses the demand for

 public spending. If the fisca} authorities are strong enough, they can impose a severe
   t
 ceiling constraint and the resulting level of G' becomes Iow. Thus, the above
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comparative static result has an interesting policy irnplicatioxx in that when the fiscal

authorities are `weak' and hence the ceiling constraint is mild, the steady state welfare

is low. In contrast, an increase in Y will raise G-P via (12) and hence reduce BndP.

This is clear}y due to the positive income effect, Therefbre, a reduction in G"has the

sameeffectasanincreaseinY inthatitactuallybenefitseveryinterestgroup. On

the contrary, if Ydeciines due to a negative exogenous shock, it is desirable to reduce

public spending and to aceept a larger amount of government debt.

      Equation (11) [or (12)] means that G" is increasing with rlp and n but

decreasing with 6, while the steady state levels of private consumption, c, and of

voluntary tax payments, g both remain constant by virtue of (9) and (10). Since a

higher rate of interest raises the cost of per-capita public debt thus reducing its steady

state level, the resulting decrease in Bcauses the steady state Ievel of G to fal} so aS to

satisfy (3). dn increase in p implies a higher rate of discounting the future utilities

fromGandthusanincreaseinthemarginalcostofG. Anincreaseinthenumberof

groups has two effects. Since it directly iRcreases the number of those who r' eceive the

benefits of G and thus the total marginal utility of G the provision level of G should be

higher. It a}so increasesprivate consumption by reduciBg g; thusraisillg the marginal

rate of substitution of G with respect to c. Both effects cause the optimal level of G to

rise, A higher value of 6 irnp}ies a higher degree ofcongestion from public spending

 thus reducing the marginal benefit of fiscal reconstruction. Hence, an increase in 6

 will lead to lower public spending and thus higher govemment debt.

4. The open-loop strategtes

      Let us investigate the open-loop strategies. This type of Nash eqRilibrium
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concept presume$ that the contribution to tax revenue made by each group in the fiscal

reconstruction process at each point in time is on}y conditioned on the initial stock of

public debt and hence the initia} level of pub}ic spending, G(O), and that each group

precommits itself to the entire path o£ contributioB chosen at the outset of fiscal

                                          'reeonstruct}on.

       The optimizaeion problem of group i i's formulated as follows: Maximize (2)

subjectto(4)',(6)andtheexogenousiygivenG(O)andgf(t)7'#iattimeO. '

       The first order conditions are as fo}Iows

       .

From (13-1) and (13-2) at the steady state we have in addition to (10)

       U. ,o

         c

       alternatively, we now have the fo}lowing decision rule for group i' s

                                                           'contribution:

where

                        '       .,o -.. ynt A, + fi2nM6 L .o

              7i liP-

               -26       K:im-12n L<o
              1i P

The steady-state level of G-O is given as

             -nrc                 2
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From (16) it is c}ear that the steady state effects ofa change in either p,r,n or 6 on q

g and G at the open-loop solution are qualitatively the same as those at the Pareto

efficient so}ution. In particular, an increase in r would force each interest group to

cooperate rnore willingly with fiscal reconstruction since the marginal retum on doing

so is r. This may explain rapid improvements of gevemment bvtdgets in some of

European cokintries where ris high and slow fiscal reformsin Japan where ris low6.

       Compare between the steady-$tate level of public spending under the Pareto

efficient so}ution G-P and that under the open-loop Nash equilibrium G-O. Figure 1

shows the feasibi}ity condition (10) at the steady state as vertical line fV3. The Pareto

efficient solution at the steady state is given by peint P, where condition (H) is satisfied

on line AB. On the other hand, the steady state open-loop equilibrium is given by point

O, which satisfies (14) on }ine AB. (7.1U. given by (14) is greater than U.IU.

given by (11). Equation (14) means that the per-groLrp marginal benefit of Gis equal

to the margtnal cost of (11 whi}e (11) means that the totai marginal benefit of Gis equal

 to the marginal cost of G. Since the marginal rate ofsubstitution of G with respect to

 c is greater at point O than at peint P, G is too litt}e, c is too much, and B is too

                                                                ' much at point O compared with the Pareto efficient allocation. If one group cooperates

                                     .            '
 with fiscal recon$truction by accepting more cuts in subsidies er more'tax increases, it

 would benefit all other interest groups in the economy. That is, the main reason for

 such under-provision is thateach group disregards a positive extemality ofcooperation

 with fiscal reconstruction which spills over iRto al! ether'groups in cheosing its own

 contribution [Bliss and Na}ebuff (1984), Bergstrom et.al. (1986), and Boadway et.a}

6. To be precise, we have to investigate the effect of an increase in ron the adjustment speed

offisca}reconstruction(i.e.,theadjustmentspeedofGtowardsitssteadystatelevel). Ihoyi
and Itaya (1997) demonstrated that higher r accelerates the adjustment speed of G at the
open-loop solution.
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(1989)].

5. The feedback strategies

      When the fiscal authorities are `weak' in that each iRterest group can set its

own privilege voluntarily, the most likely outcome would be described by the feedback

strategies rather than the open-loop strategies. The feedback Nash equilibrium allows

each interest group to condition its contribution to tax revenues on the current stock of

public debt and level of pub}ic spending at each point in time. Thus, the feedback

Nash equilibrium is subgame perfect equilibrium, but the open-loop equi}ibrium is not.

       Let V'(G) be the value function of group iof the game that stayts at G.

Using the value function approach the feedback Nash equilibrium strategies must

satisfy the fo}lowing Hami}tonian-Jacobi-Bellman condition:

       pYi(G) = A`{fpc[a'V + fi-',g, - Zl'- g, + ,6,nm6G- 2ii'Ln"26G2

                                                            (ID
       +P7g{Z]..,rg,-rG'}] '

                                                           '
Since the right hand side of (ID is concave with yespect to g,, the function g, that

maximizes it is given by

        &= l(,BN, +P'1 r) (is)
            7i '
In what foUows, we focus on the linear strategies to avoid analytical complexities. In

this case equation (18) can be rewritten as

       U,=Yl,rE(e",+e,kG)r a9)
where the second equality follows from (A6) in Appendix 2.

       As shown in Appendix 2, we have

                                 14



whexe

Kf =. Zli'-+e,r =

    7ti

         2 ()2
       ., 2

y-EL' +r

   li

AinrB, + fi,n"6 - 7,AirG'

k,o - (2n - 1)1,A,r2
>o

                     P +L,n-26r2(2n-1)

       KSnd"=rZi 2r(ii-1) `O

At the steady state we have

          - -nKg

It is important to note from (21) that akhough G-S is positively xelated to p, the effects

of n, 6 or ron GwuS are ambiguous. This result stands in contrast to the one thatboth

GndP and GrmO are unambiguously increasing with r!p, l16 and n. The reason fbr

these ambiguieies is that the higher, say 4 the more willing every group is to abandon

its privileges; such less aggressive behavior in tum leads the other groups to abaitdon

less due to the property of strateg7'c substitutes, thereby effsetting the origina.l effect.

       Using (19), Appendix 3 shows that7

        z=- Pu%. <l and UuG. >e (22)

at the feedback solution. As shown in Figwre 1, the feedback selution is given by point

                                                                  .S, which satisfies the second inequality ip (22). Since the marginal rate of

substitution of G at point S is greater than that at point O, G is too little, c is too

7.In this paper we focus only on the lmear feedback strategy which is unique. However,

Ihori and Itaya (199D show that there are an irifinite number of nonlinear feedback
strategies. Accordmg to their resuk, the steady state }evel of G whieh is supported by the

best nonhnear feedback strategy coincides with that at the open-1oop solution. rM}erefore,

even if the nonlinear feedback strategies were allowed, the strict inequalities in (22) are

replaced with the weak ones and thus our conelusions still remain valid with minor
modifT!cations.
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much, and hence B !s too much at point S, compared with point O. The free riding

behavior of interest groups is further aggravated when p!ayers' contributions are

conditional on the observable current col}ective contributions compared with that at the

open-loop solution. It also turns ou£ from (3) that witheut commitrnent tbe resulting

public debt is higher than that with the enforceable commitment (i.e. open-!oop) case.

The contributions of the groups to tax revenues are strategic substitutes and thus

aggres$ive behavior aower contribution to tax revenues) by one group leads to less

aggressive behavior (higher contribution to tax revenues) by the other groups. The

economic insight behind the resuk is simi}ar to that of Fershtman and Nitzan (1991)

and Tornei} and Velasco (1992).

       In conjunction with the compayative steady state results of the open-loop

solutien in the previous section, mereover, we a}so have the fo11owing welfare yanking:

        U(c-, G-S)<U(E, G-O)<U(u, GndP) '

where ff is the steady state level ofprivate consumption.

 6, Normative tax and transfer policy

 6.1 Neutrality resuks

       We now iRvestigate .a normative yole ef tax and transfer po}icy which

                      '
 intemalizes the free riding problem. First of all, (5) means that the income tax rate di

 canaffecttherealequilibriumoniythroughchangesin &. Anychangesin to would

 comp}etely be offset by appropriate changes in z, to keep g intact in any of the

 noncooperative equi}ibriajust described in the previous sections, Since each interest

 group exactly knows the government budget constraint, it is concemed with gi, the net

 payment of taxes, which is only the relevant choice variable in this model. Since all & 's

16



remain constant, so does the governmentbudgetconstraint. Therefore the income tax

policy cannot affect the real equilibrium. The whole results obtained in sections 3-5

will be independent of the income tax rate to, The ecenomic mechanism behind this

neutrality result is essential}y the same as that behind the neutra}ity result in terms of

income redistribution through Iump-sum transfers [e,g., Warr (1983) and Bergstrom et.

al. (l986)].

       Suppose then that the fiscal authorities can tax group-specific privileges, z,

and that the tax revenue from this is used for redeeming govemment debts. How

would the resuk be altered? We now have as group i 's budget constraint

       (1-cti,)(Y+z,)= c, (23)
By substituting (5) into z, in (23), (6) can be amended as fol}ows

       (1-cD)g, +c, m- (1-cD2)Y ' (6)'
                                                '
       Sipce z, is also included in the tax base, the governmentbudgetconstraint (4)

ls now rewmtten as

        .       B = G+ 7B - 2:.., gf - to2:., ZJ･

By substituting (5) into z, in the above equation and the resulting expression into (4)',

the dynamic evolution ofpublic spending may be written as

        .       G=rZ]..1(1-to)gj+rto2nY-rG* (24)

If we define g"-, !! (1 - to)g,, all the re}evant optima}ity conditions may be expressed

using g, instead of g,, resu}ting in the same real equi}ibrium as in the baeic case

where group-specific privileges are not taxed. Therefore, the income tax policy has no

real effects even if the group-specific privllege were taxed.

       Next, let us consider a consumption tax, T,instead of the income tax. In this

17



 case group i' s budget constraint is

       ]Y + z, -- (1 + T)c,

or equivalently,

wheregi-==Tei-zi,Thegovernmentbudgetconstraint(4)isnowrewrittenas ･

       b- G+ rB -Z),., gf

From (3) and the above constraint, the dynamic evolution ofpublic spending is

       G-r21'., i9, -rG* (2s)
Equations (23)' and (25) together mean that the consumption tax T can again affect the

real equi}ibrium only through changes in g, As may be expected, the consumption

tax T would also have no real effeets. dn increase in the coi}suraption tax will lead to

an increase in privileges zby the 'same amount, so that private consumption and the

demand for public spending both remain intact.

       The intuition behind these neutrality results concerning income and

consumption taxes is essentially the same as in Bemheim (1986) and Boadway et. al.

(1989),althoughtheirresultsarestaticones, Aspointedbythem,thekey

 assumptioit for these neutra}itiy results is that every interest group can `see through'

the government budget constraint in the sense that they recognize that the pelicy

 parameters rnust be chosen so as to satisfy this constraint whatever decisions raay be

 taken by the interest groups. As stated before, the assumption of `no budgetary

 illusion' may bejustified in a situation where the number ofinterest groups is small.

 6.2 Lurnp-sum transfer policy
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      Let us then consider the lump-sum transfer policy. Suppose that the fiscal

authorities transfer some portion s (>O) of the total (net) tax revenue £ )･.igf to the

interestgroups. Thegovemmentbudgetconstraintisnowgivenas

       .       B=G+rB-2:,.',g,+sZ;.,g, (26)

Frora (3) and (26) the dynamic evolution ofpublic spending is

       G-r(1-E)Z]..,g,-rG* (27)
And group i 's budget constraint is now given as

                                                        '

       Y+-jli2)..,&=g,+c, (2s)
We assume that every interest group receives the same amount of transfer and that it

knowsprecisely this £raxxs£er scheme. Then, (28) can be rewritten as

       Y+il lllE],..,gj nd- (i-S)g, +c, (2s)'

Note that under the Nash conjecture (which is actua}}y fu1filled) the interest groups

would regard the !eft hand side of (28)' as fixed,

        In what follows, our ana}ysis is focused on the steady state equilibrium.

Considering (2D and (28)', in the case of open-loop solutions we now have in place of

(13-1)

       -U.(1-E)+,ttr(1-g)=O (13-b'
              n

Thus, at the steady-state open-loop solution in p}ace of (14)

               s            I- -       UG nP
        U l-sr
         c

which means that the transfer policy parameterized by s has clearly real effects.
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Since the right hand side of (29) is increasing with s,any positive value of s cannot

reaiize the Pareto efficient solution given by (11). Intuition is as fo}lows. An

increase in E reduces the effective re}ative price of .crin terms of c, thus stimulating G

due to the substitution e£fect. Kowever, it also reduces ne.t revenue for yedemption of

pub}ic debt, lowering the effective rate ofveturn on raising gi (or the marginal benefit

ofcooperating with fiscal reconstruction) from } to r(1-s) so that the steady state level

of B rises but that of G falls. The former effect is welfare improving, whereas the

}atter effect is welfare reducing. Since n>1, the latter effect always dominates the

former effect and thus the }ong-run we}fare falls with the amount of net revenue for

redemption of public debt.

       At the feedback solution we now have in place of (19)

       -u,(i-Sl) -i- J72,r(i-E) =:o (ig)'

                                                       '

Further elaboration of (19)' gives

                 8              1--        UG 1 nP

         c

The traitsfer policy has real effects in th,e case of feedback strategies teo. Since

 11 7r =- UG 1,o}7b > 1, neither any positive value of s noy s = O can realize the Pareto

 e£ficient solution. The exercise here suggests to us that the sole use of transfer policy

 is not an efft}ctive means in achieving the Pareto-ethcient fis.cal reconstruction path.

 6.3 Income tax policy with positive transfers

        When g>O, is it possible te attain the Pareto efficient solution by changing

 income taxes? The subsection 6.2 has already shown that the income tax scheme (5) is
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noteffective even with the transfer policy. Instead, in this subsection we consider the

combination of the transfer policy and the income tax scheme (23). Then the

govemment budget equation is now given as

       .                   nnn       B=G+rB-2i.,g,･ma)2i.,zj-+E2,.i&

Then from (3) (5) and (31) we have

       G = r£:., [(1 - (v) -E]& + rtD2nY - rG *

Combining (6)' and (28)' we have the following budget constraint of group i

       O - a) )2 Y + -jl Z,., gi ---- (i - (D - -li)g, + c,

       Therefbre considering (32) and (33) in the steady state we have

                  g       u. i-`D-i,o

       U 1-(D-Er
         c

It is immediately seen from (34) that so long as E is positive,

realeffects. Wealsoknowthatunless

       to =1

we cannot attain the Pareto efficient outcome (11) in the open-loop

raising tu closer te 1 is desirable from the viewpoint of society.

When 1-s<to <1, an increase in ta would nbt raise the

much since zis 100to% deductib}e. Due to the positive transfer s,

e£fective (net of transfer) revenue for redemption of public d

In other words, the effective rate o

reduced from r to (1-di-s)r. On the other hand, the effective

 terms of e declines to (1-di-s /n) stimulating ehe demand for

 transferpolicyispresent. Theformereffectiswelfare
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(31)

(32)

(33)

(34)

the income tax policy has

                                 (35)

                            case. However,

                       !ntuition is as follows.

                    govemment tax revenue

                           the govemment

                   ebt wou}d actually decline,

freturn on cooperating with fiscal reeonstruction is

                       relative price of g in

                     G whenever the positive

                reducing, while the latter effect



iswelfareimprovingasaresu}tofincreasedG. Theoveralleffectiswelfareimproving

so long as 1-E< (D <1.

       On the other hand, in the case of feedbaek strategies we obtain the followillg

first order condition

                   s              1- to --       UG1 nP

Since 11 7v > 1, we cannotobtain the Pareto efficient solution by setting to =1 unlike the

case of open-loop strategies. This is because the positive income effect resulting from

}ower income taxes causes the interest groups to increase the deznand for Gand then to

abandon their privileges more.

6.4 Con$umption tax policy with positive transfers

       We finally inveseigate the normative role of consumption tax policy with

positive transfers. wnen the fiscal authorities transfey some portion of £ :･.igJ as

                                                           '
before, the uresulting real equilibriuxn is the sarne as in the income tax policy just

described in the previous section. Alternatively, we here consider the case where the

fiscal authorities transfer some porctien ofcensumption taxes, 2 :..i rcj, to the interest

                        '
 groups.

       With a consumption tax rate Tand a po$itive transfer parazneterized by g

 group i 's budget constraint is written as

        Y-F il T£j., ci -- g, +(1 +i- f' )c, (37)

 The govemment budget constraint can now be expressed by

        k=G+rB-2:.., g,--(i -- g)2].., rcf (38)
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The evolution equation of G is given by

       .       G=:r12)].,gi+r(1-s)2:.,Tei-rG' (3g)

       Thus, at the steady-state open-loop solution we have

                 1 ET

              1-l-T--                    nP 1p       U.
        Uc =1- (1-8)T -Y=[1...(1rm1)]T (40)
                     6T                                   n               l+ T--
                     n

The consumaption tax policy has rea} effects so }ong as g is positive, In order to realize

the Pareto efficient allocation at the steady-state open-loop solution, by equating (40)

with (11), we obtain the optimal consumption tax rate, TO:

        TO,,..IZ. (.>1) (41)
            E

which is increasing with the number ofinterest groups and decreasing with the portion

                                                                   '
ofconsumption taxes to be used for lump-sum transfers. The positive externality of g,

is spread over more groups as the nuraber of giroup$ increases. To interna}ize it the

higher consumption tax rate is required.

       On the other hand, at the feedback solution we have

        Uc =: 'ff1+ ..(!-.IL) 'Y' (42)
                      n

 In order to realize the Pareto efficient alloeation, we have te equate (42) with (11) thus

 resulting in

            gnrc-n

 Since (n --- n)1(nz- n)>1 (recal}ing that ff <1), the optimal consumption tax rate
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should be greater than that at the open-loop so}ution. This is quite intuitive. Since

the free-riding behavior of each interest group is more severe at the feedback solution

than that at the open-loop solution, a higher rate of the consumption tax is yequired to

rectify it by reducing more the marginal benefit ofenjoying group-specific privileges.

       Consumption taxes are usua}ly regarded as the most powerfu1 measure to

raise a large amount of tax revenue since the tax base is very broad. This is the vevenue

efect. The consumption tax also changes the re}ative price ofprivate consumption in

terms of voluntary taxes, thereby making private consumption less attractive and thus

inducing substitutioxx firom eto G. This is the substitutioneffect. wnen s is }ow, the

government deficit is }ikely to be offset by revenues from consumption taxes. It

follows that the marginai benefit of fiscal reconstruction for each interest group is }ow

and hence it would not be likely to make each interest grouP abandon its pxivileges

easily. The revenue effect ig' mostly offset by an increase in group-specific privileges,

Hence, the lower g,the higher TO is needed to reduce the marginal costofabandoning

the existing privileges due to the substitution effeet. The consumption tax po}icy

works well only lf some of consumption taxes are returned to the interest groups

invo}ved.

6.5 Remarks

       There are several important remarks. First of a}1, we may introduce

distortionary effects ofincome taxes, Suppose that income taxes are distortionary in

the fo}lowing simple way. A tax revenue to Yreducesprivate consumption by x(to }P

                              '
where a distortionary cost is an increasing, convex function with x(QP=0 and xV > 1.

Then, the budget constraint of group iis now

       IF'-l-z,--cDY+)c(toY)+c, ,' (44)
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If we then define g, in place of (5) as

       g, -- cDY+x((z}Y)-z, (45)
we may formulate exactlY the same model as before. The income tax rate to and the

distortionary cost xcan affect the equRibrium only through changes in gt Hence, we

can obtain the same analytica} results as in sections 3-6 even if income taxes are

distortienary. This result again coincides with the geBeral neutrality proposition

established by Bernheim (1986).

       Second, we have e}sewhere shown that the adjustment speed of the Pareto

efficient path is gyeater than that of the open-}oop equilibrium path, and moreover the

adjustment speed of the open-loop equi!ibrium path is greater than that of the feedback

equilibrium path [See Ihori and Itaya (199D]. An increase in the consumption tax will

raise the adjustment speed of fiscal recgnstruction in either noncooperative equilibrium

and hence it is desirable in terms of the adjustment speed as well. An increase in

consumption taxes combined with positive transfers raises the relative price of

consumption in terms ofprivileges, inducing earlier concession to give up the privi}eges

of interest groups. This is another desirable effect of the consumption tax on fiscal

reconstructlon.

 7. Conclusion

       Although every interest group agrees with imposing the ceiliRg constraint

 on total public spending for fiscal reconstruction, there exist a lot of freedom on how

 to stabilize the debt-to-GDP ratio. In formulating the process offiscal reconstruction

 it is critical to clarify how the existing privileges ofinterest groups such as preferential

 treatments of taxes and/or subsidies are to be abandoned. We have shown that the

 target level of gevernment deb£ after fiscal recon$truction is completed is increasing
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with the yate of time preference and the degree of coBgestion of pub}ic spending, but is

decreasing with the rate ofinterest and the number ofinterest groups.

      We have then shown that the free riding behavior of interest groups in the

fiscal reconstruction process is aggravated when their cooperation is conditional on the

observable collective cooperation. Put differently, without eommitment lower

cooperation) higher existing privi}eges, and higher government debt are made relative

to the ellforceable commitment case, The rnost' important policy's lesson from the

present analysis is that if the program of fisca} reconstruction is too fiexib}e in the

sense that it allows each interest group to reconsider the predecermined strategies

about subsidy cuts at each point in time when the outcome of fiscal reconstruction is

revealed, it is highly likely that fisca} reconstruction ends finally ln much failure. Our

resu}t indicates that allowing such possibility would strengthen aR incentive of each

group to free ride. In order to realize successful fiscal reconstruction, therefore, we

have to stick to the }ong-term program for fiscal reconstruction that has been agreed at

the beginning of planning period. In practice, one of effective means is to enact

Iegislation for fisca} reconstruction which does not permit much room for reconsidering

or revising the fiscal reconstruction plan later on.

       We have finally shown that some combination of tax and transfer policy may

                        '
 attain the Pareto-efficient outcome in the long run. The consumption tax can be used

 for attaining the Pareto-efiicient target of fiscal recon$truction not because it produces

 much reveBue but because it reduces the marginal benefit of enjoying group-specific

 privileges thereby induc!ng each interest group to abandon its privileges easily. In

 ordeur to make the consumption tax policy effective as an instrument for fiscal

 reconstruction, the portioR of tax revenue which is returned to the interest groups

 involved sheuld be raised so as to induce their voluntary acceptance of subsidy cuts or
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tax increases rnore easily. The optimal consumption tax rate at the open-loop solution

is increasing with the number of groups and decreasing with the portion of

consumption taxes to be used for lump-sum transfers. This desirable outcome of

consumption taxes has a new policy implication, which has Rot been addressed in the

conventional literature on fisca} reconstruction [see, e.g., Futagami (1989)],

       The present model could be extended in several directions. The rnost impertaxxt

extension is to allow heterogeneity across interest groups as in Alesina and Drazen

(1991) and.Bulow and Klemperer (1997), Recently, Grossman and Helpman (1996)

focuses on campaign contributions by heterogeneous interest groups as a vehicle for

influencing pubiic policy.' The extension to include heterogeneous interest groups in

terms of incomes, preferences, or discount factors may add further insights to our

results despite the analytic complexity. Another interesting extension of the model is

to treat the governing party as simply another interest group with ability to vary its

           '
act}ons through time tpossibly also facing elections> and to investigate how the ability

to precornmit to a tax system impreves things. This could Iead to an interesting

intemational cemparison Qf fisca} stabilization policy in the real world to cope with

fiscal deficits, Finally, it might be interesting to move beyond the traditional deficit

finance issues ill this analysis and to investigate the dynamic aspects of social security

reform.
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Appendix 1: Pareto efficient outcome

     After sub$tituting (6) into (8), the curyent value Hamiltonian is given by

     H=- 2:--, U(Y- gi,G)+#[2I., rg, -rG] (A i)

where pt is the shadow price associated with the accumu}ation of public spending.

Hence, the fust order conditions are given as

      nv      "zg=U,(nd1)+,ar=O (A2)

      ,Zt- pa --[IIIII =-ZI., u. (A3)

      lim pt(s)G(s)e-ps = o

      s->co

Reca}ling that

      U. --- fi, -Jlf,c

 (A2) reduces to

      g, -- Y- iL CB, -pa) (A2)'
           k

and (A3) aiso reduces to

      .

where UG im An-6 -12n-2EG.

      At the steady state from the condition (A3)' = O we have

         n(fi2n-6 - kn-26G)
                                                 (A4)      pt --
              JO

Substituting (A4) into (A2)' and rearranging, we also have

where
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     Kf =. y-EL, +!(ZL, ni-6r >o

           7t, ?t, iO

            1-26     K,p -..mL,n r<o

          7i P

Appendix 2: Feedback solution

     Consider the quadratic va}ue function

     vi(G) = o, + emG + -!IIS' i,G2

Di£fbrentiating this value function yie}ds

    '
Substituting this into (18), we have

where

     Kf .ii! k- + {slr

     K,S -- r65

     Substitute g'(G), Vi(G),and l711 into the functionalequation (17). Then,

we have

      O=-p[0e+k0iG+ikS2G2]+a+"9i?N+Pi(0i+02G)r+fi,n-"G-

      2-!'-{(EL')2+2fii(0,+0,G)r+(0?+2e,e,G+0ZG2)r2}-L'nm26G2+ (As)

      (1i0i + 1i02G)[nr A' + n(0, + 0,G)r2 -r(j']

                 1i
                        '
Since this equation must be satisfied for every possible G, the constant term and each
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t

of the coefficients of the G -terms oB the right hand side of this equation must be zero.

The equation correspending to the coefficient of the G2-term is given by

      1,r2(2"2ri l)o;-7,go,-2ii'i- n-26 =6 (Ag)

Applying the quadratic formula, we have

          2± (P)2+L' n-26r2(2n-1)
          2               2 li
      02 =                                                       (A1O)
                 r2(2n - 1)

Let denote these two roots JLi and iZ2, respectively. They are real and distinct,

because

       (g)2 + llt' n"26r2(2n - i) > o

Moreover, it is clear that one root is positive and the other root is negative, i.e.,

       .Z, <O< JL,

 1, is the only root for 0, from the stability viewpoint

      The equation corresponding to the coefficient of the G -term is given by

       -pliei+fi,n-6+(2n-1)1,S,0,r2+0,nr2ii,-1,0,rG'=O (AH)

Substituting 2, into 0, in (All) yie}ds

                      '                                              '       o,-fi2ni,6-,+-k(>n.r4i,ikklG' ' (A,2)

Since AN -= -A +1,Y<O,we can show that 4nrZ{ -1,krG'>O and hence e, > O,

Appendix 3: Derivation of (22)

       Letuscompare U.1p and l7b.We investigate the sign of'.
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     e Eii Pe - IUL' = o,k + o,1,n-26G -[fi2n-6 - 7,n-26 G]

From (All)

     p7iOi - fi,nM6 = 02S,1,r2(2n - l) + 0,ni)B, - kO,rG

      = 0,[0,kr2(n - 1) + 0,7,r2n + nrfi, - 1,rG']

From Ki,KJ we also know

     akr2n + nrA - zrG' = L (-nr265)G

Substituting (A14) into (A13), Qreduces to

                                 -26     9=IIII;'[6iiir2(n-i)+i,(-nr2o,)G]+[e,7,+i2np ]G

Note that from (A9) we bave

     r2(2n- l)e; = pe, + L' nm26

                 71

Substituting (A16) into (A15), we have

                              '     e . 027i"2p(n - i) [e, + ,,(i- 1) (-nr2o, ±p+ 1;7e-,26 )G]

      . e,i,r2(n - i) [e, + e,G]

           p

which is negative since Vb =-: zi[0i + 02G] > O･

(A13)

(A14)

(A15)

(A16)

(Al'7)
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