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NON-TECHNICAL SUMMARY

The different tax, expenditure and regulatory functions ot government typically
vary considerably m thelr degree ot decentralization and moreover,
decentralization also vanes considerably by country, as well as by tunction.
There is also an old and continuing debate over the desirable degree of
decentralization. For example, the principle ot subsidiarity in the Maastricht
treaty 15 the subject of continuing controversy. This paper addresses both
these issues.

The earlier literature on fiscal tederalism, and in particular Qates’ seminal
work {Oates (1972)) gave the tollowing account ot the costs and benefits of
decentralization. Sub-central governments may find it hard to coordinate to
internalize inter-junsdictional externalities or to exploit economies of scale in
the provision of regional projects, On the other hand, the benefit of
decentralization i1s greater responsiveness in the choice ot project to the
preterences ot regions and localities. Specifically, in Oates’ work, the cost ot
centralization was assumed to be policy uniformity e.g. if a regional public
good 15 provided centrally, it must be provided at the same level in every
region. This leads to the conclusion (Oates’ ‘decentralization theorem’} that
the efficient level ot decentralization ot the provision of a public good (or
indeed any other government activity} 1s at the point where the benefits trom
iess policy uniformity no longer exceed the costs of less internalization of
externalities.

While providing important insights, Oates’ account suffers trom the problem
that ‘policy uniformity’ is not denved from any explicit model of government
behaviour and indeed, explicit public choice models tend to give a different
account of what might happen with ceniralized provision of regional public
goods. For example, the large literature on distributive politics (see Mueller
(1997)} emphasizes the tormation of minimum winning coalitions, rather than
policy uniformity, 1n the provision of projects with region-specific benefits.

The distributive politics iiterature cannot be applied directly to refine QOates’
argument, however, as it does not model the benefits of centralization that
anse trom the internalization ot externalities. This paper aftemnpts to integrate
these iwo literatures, by formulating a model ot distributive policy where: (i)
legislative behawiour 15 ngorously modelled, with the pnmitives being
legislative rules rather than outcomes; and (i) spillovers between regions
generated by distributive policies gives some rationale tor centralization.

Absent externalities, the specific model we use is in many respects standard
in the farge theoretical literalure with distributive politics. Specifically, every



region has a discrete proiect that generates both intra-regionat benefits and
exiernal benefils (or costs). All voters within a region are 1dentical, but regions
may vary both with respect to the costs and the benefit of the project. Centrai
government then compnses a legisiature of delegates, sach delegate
representing a region and elected from among the citizens of that region. The
legislature then decides which projects are to be financed out of the proceeds
ot a uniform national tax.

Building on the important papers by Ferejohn, Fiorina, McKelvey {1887) and
McKelvey (1986), we then propose some minimal legislative rules to ensure
that behaviour in the legislature is determinate (i.e. that voting cycles are ruled
out). First, legislators make proposals concerning subsets of regions whose
projects are to be tunded. These proposais are then ordered info an agenda,
and are voted on sequentially and the winning motion is then paired with the
status quo.

This procedure has a unique equilibrium outcome, where a proposal to fund
projects in a particular set K of regions is proposed and approved
independently of how items are ordered on the agenda. If externalities are
negative or only weakly positive, this set compnses a simple majority ot
regions with the lowest cosls as in the distributive politics literature {Feregjohn,
Fiorina, McKelvey {1987)). if externalities are strongly positive, K comprises
more than a simple majority of regions and may include all reglons.

So, an important insight of this paper is that there is an interaction between
project exiernalities and the legislative rules; the strength ot the spillovers
affects the degree of ‘universalism’ or uniformity in distributive policy. When
spillovers are strong {and positive), outcome of legislative decision-making is
closer to uniformity than it is when spillovers are small, or negative.

The second contribution of the paper is a thorough investigation of the
constitutional choice between centralization and decentralization, using this
model as a vehicle. We study first the benchmark case where unanimity is
required for any change {o the status quo, but side-payments between regions
are possible. This case is a usetul benchmark, in that the efficient alternative
that maximizes aggregate weltare (the sum ot utilities) will be chosen. We also
consider the alternatives ot unanimity rule without side-payments and majority
rule. Generally, the picture confirms Oates’ insights; centralization is chosen
when externalities are sfrong and regions are relatively homogenous, and
decentralization 1s chosen when the converse is true. But, there are some
intriguing exceptions. For example, the relative benefit to centralization is not
everywhere increasing in the size of the externality. These exceptions result
trom the tact that the legislative outcome 1s endogenously determined by the
size of the externality.



1. Introduction

The different tax, expenditure and regulatory functions of government typically vary consid-
erably m their degree of decentralization. For exampie, 1 the US, expenditure on education
15 highly decentralized, while expenditure on defense 15 atmost entirely federal; property
taxes are the man revenue-rasing instrument st local level, whereas state and federal gov.
ernments use mcome taxes. Moreover, countries differ i the degree te which functions are
decentralized; for example, 11 contrast to the US, the only tax which 1s not centrally sot n
the UK is the local residential property tax.

Moreover, there 1s both an old and continung debate over the desirable degree of decen-
tralization. For example, there has been an ongoing debate about the appropriate sharing
of tax and expenditure powers between Federal and State governments since the drafting
of the US Constitution (Inman and Rubinfeld(1997)). In the European Union, the prmer-
ple of subsidiarity, m introduced in the Maastricht Treaty, “remains vague and capable of
conflicting interpretations” {Begg et. al. (1993}).

To understand this empirical diversity, and also to address the normative questions,
we must understand both the undertying costs and benefits of {de)centralization, and the
politicat processes that lead to the choice of a particular level of decentralization being
chosen.

The carlier literature on fiscal federalism, and in particular Qates’ seminal work {Oates{1972))
gave the following account of costs and benefits of decentralization. Sub-central governments
may find it hard to coordinate to internalize mmter-junsdictional externalities, or to exploit
economies of scale, m the provision of regionat projects. On the other hand, the benefit
of decentralization 18 greater responsiveness m the chowce of project to the preferences of
regions and localities. Specifically, m Oates’ work, the cost of centralization was assumed
to be policy uniformaty re. it was assumed that if & regional public good was provided
centrally, it must be provided at the same fevel in every region. This leads to the conclu-
sion (Oates’ “decentralization theorem™), that the efficient level of decentralization of the
provision of a public good {or indeed any other government activity) s at the point where
the benefits from fess policy uniformity no longer exceed the costs of less internalization of
externalities.

While providing emportant msights, Oates' account suffers from two problems. First,
tymeally, spending by contral governments s not uniform across regrons in per capita terms,
For exampie, the formulae used to allocate US federa! block grants depends not only on
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population, but also on mcome per capita, tax rawsmg effort, and several other factors
(Boadway and Wildasin(1984)), and this 1= also true of other countzies with formula-based
mtergovernmental grants (Costello{1893)).

Second, the hypothesis of “policy uniformity” 1s not derived from any explicit madel
of government behavior, and mdeed, expliat public choice models tend to give a different
account of what might happen with centralized provision of regional public goods. For
example, the large literature on distributive pelitics (see e.g. Ferejohn, Fiorina and MeK-
elvey (1987)) emphasizes the formation of mummum winmng coalitions, rather than policy
uniformity, 18 the provision of projects with region-specific benefits.

However, the distributive politics Hterature cannot be applied directly to refine Qates’
argument, as it does not model the benefits of centralization that arise from the internal-
ization of externolities. The objective of this paper 15 to integrate these two literatures,
by formulating o modet of distributive policy where (i) legislative behavior 1s rigorously
madelled, with the primitives being legislative rules, rather than outeomes; {ii} spillovers
bebween regions generated by distributive policies gives some rationaie for centralization.

The mam 1esight of this paper 1s that there 15 an inferaciion between these two features;
the strength of the spillovers affects the degree of “umversalism” or uniformity in distributive
policy. When spillovers are strong {and positive}, the sutcome of legislative decision-making
15 closer to uniformity than it s when spillovers are small, or negative.

Absent exterralities, the specific model we use 15 1 many respects standard in the large
thecretical literature with distributive polities. Specifically, every remon has a discrete
project which generates both mtra-regional benefits and external benefits (or costs). Al
voters within a region are identical, but regions may vary both with respect to the costs and
the benefit of the project. Central government then comprises a lemsiature of delegates,
each delegate representing a regon, and elected from amongst the citizens of that regon’.
The legistature then decides on which projects are to be financed out of the proceeds of a
uniform national tax.

Building on the mmportant papers by Ferejohn, Fiorma, McKelvey{1987), and McK-
elvey (1986}, we then propose some mimmal lemslative rules to ensure that behavior in the
legmsiature 15 deterrmnate. First, legisiators maoke proposals concerming subsets of regions

whose projects are to be funded. These proposais are then ordered into an agenda, and are

'Anather new feature 15 that of election of delegates to the national legislature. As all remons sre
homogenous, however, the delegate must have the prelerences of any resident of that remon. Besiey and
Coate({199B) consider the case where mtra-regional preferences may differ.



voted on sequentially, and the winning motion 15 then pared with the status quo.

This procedure has a unigue equilibrium ouvtcome, where a proposal to fund projects m
a particular set J{ of regions 1s proposed and approved, mndependently of how items are
ordered on the agenda. The key finding is the following. 1T externalities are negative, or
only wezkly positive, this set comprises a bare majority of regrons? with the lowest costs as
in the distributive politics literature {Ferejohn, Fiorna, MeKelvey(1987)). If externalities
are strongly pesitive, ' comprises mnore than a bare majority of regions, and may nelude
all regons. So, the level of the externality effectively determines the degree of uniformity
m project provision. A notable feature of the outcome 1s that the set of funded projects
does not depend on the regional benefits of projects, but does depend on costs, ultimateiy
because project costs are shared though national taxation.

The second contribution of the paper 15 a thorough mvestigation of the efficiency gains?
from decentralization. In the carlier literature, where policy uniformity was assumed, the
gains are higher when regions are heterogenous and/or inter-regional spillovers are small.
1t is not obvious that this should be so, as here the cost of centrolization s not policy
uniformity, but rather insensitivity of decision-making to preject benefits and because the
legistative outcome 5 endogenously determuned by the size of the externality. We find
that while conditions can be found under which both statements are true, there are some
important qualifications, especially 1 the case of heterogeneity. For exampie, the efficency
gain to centralization 15 not everywhere mncreasing 1 the size of the externality, and the
conditions under which mmereased heterogeneity mcrease the efficiency of decentralization
are quite stringent. This s consistent with the results of Wallis and Oates{1988) and others,
whe do not find any strong evidence that lingstic and ethnic heterogeneity lead to greater
decentralization’.

Finally, we study constitutionat choice {via unanumity and majority rule} between con-
tralization and decentralization, using this model as a vehicle. Strikingly, even if there are
no spillovers, some region will strictly gain from centralization, so the choice of decentral-

ization can never be unanumous (this 15 because the gain though cost-pooling will always

That is, m = {n + 1}/2 regions, where 2 13 the {odd) number of regons.
1As the model is n transterable utility one, the approprate efficioncy enterion 1s the sum of utilities, or

aggregate surplus, and that s the one we use.
¥allis and Oates study fiscal decentralization i the US, as messared by local government share m

state-local government revemies nnd expenditures. The fnd that the percentape of the siate population
that are white, sud the percentage that live on farms (two prosaes tor heterogeneity} have no stable effect

oy decontralization for different specifications of ther regression countion.



benefit some high-cost region). If costs are sufficiently heterogenous, however, a majority
will always prefer decentralization when there are no spiliovers. Second, with sufficient
homogeneity 1n both costs and benefits across regons, and strongly positive externalities,
centralization is unammously preferred, but only homogeneity n costs 1s required for a
majority Lo prefer centralization when externalities are strongty positive.

There 1s already a body of work® which addresses (explicitly or inplicitiy®) the choice be-
tween centralization and decentralization, while tsking a political economy approach to the
madelling of government behavior {Alesina and Spotare(1997), Boltor: and Roland{1597),
Cremer and Palfrey{1996), Ellingsen(1997}). However, with the exception of Ellingsen, this
literature follows Oates 1n assuming that centralized provision of a public good is uniform.

Finally, there 15 ndependent contribution of Besley and Coate(1998). Their paper also
reexamnes Oates’ decentralization theorem from a political economy perspective. The focus
of Besiey and Coate's paper, however, 18 really quite different; they explicitly model the
election of delegates to the national lemislature in a citizen-candidate setting, and how this
process interacts with the behavior of the legisiature. By contrast to this paper, theirs does
not model all the rules of operation of the legislature explicitly. Rather, in the setting of
a “one-shot” version of Baron and Ferejohn's mode! of lemsiative bargmming, they capture
the degree of “amversalism™ in an ed hoc way by supposing that the agenda-setter places
some (exogenous) weight on the utility of the other delegate when formulating his agenda.

The rest of the paper 3 laid out as follows. Section 2 exposits the model. Sections 3
and 4 anatyse politicat equilibrium under centralization. Section 5 dertves conditions under
which centralization or decentralization 1s the more efRcient. Section 6 cons:ders 1ssues of

constitutional design. Section T considers the robustness of the results to various extensions

*QOne should also note the work of Edwards and Keen(1998}, and Seabright{1986)), where government is
modelled as a Levinthan, The problem with such models of government behawiour, however, 15 that they are
not based explicitly on the primitives ot voters, legislative ruies and the pnnapal-ngent relntionship between
voters and bureauerats. There are also a number of papers which model government as welfare-maxanmziog
{see e.g. Caillaud, Gilbert and Picard(1996), Gilbert and Pieard(1956}, Klibanofl and Poitevin{1996),
Senbright{ 19461}, The chulienge for these papers 13 to explain why decentralization might ever be welfare-
superior to cenfralization; if central povernment can precomimit, 16 can always replicate the decentralised
outcome.

iBolton and Roland focus on the closely related issue of when regions mught choose to secede from &
fedoration, One of the man themes of Bolton and Roland's work 15 how policy nught be designed by the
federation (mssumeng policy uniformity}, subject to the constramnt that it 15 not i either rogion's mterest
to secede. In our paper, we absiract from these wsues by (implicitly) assuming that secession 5 ifinitety

costly.



of the model. Section B discusses some refated literature 1 more detail than above, and

conciudes.

2. The Model

2.1. Preliminaries

There are an odd number 7 = 1, ..n of remons or districts each populated by a number of
identical individuals with a population size normalized fo unity. In esch district there 1s a
discrete project z; € {0,1}. Each project has a resource cost ¢;, and generates benefit b
for residents of ¢, and also external benefits e for residents of ali regions 7 # «. There are
two ways of interpreting this externality. The first 15 if there are three contiguous regions
located in two-dimensional space, in which case the externality 1s “local” v.e. a project only

mmpacts on neighborng remons, as shown 1n Figure 1.
Figure 1 n here

The second is that the externality is “giobal”. that is, the project affects all remons, whether
neighboring or not. Alse, the externality e may be pasitive or negative, and may be mter-
preted as technoiogicat or pecunsary. This is a very stylized way of modelling externalities,
but 15 analytically convement. Some of the resuits of this paper extend to the case where
externalities are depend both on the source and destination region 1.e. where the project m
remon ¢ inflicts externality e;; on region 7 (Leckwood{1998)).

The following notation will be useful. Let = = (1:)ign be any vector of projects, and
X = {0,1}" be the feasible set of project vectors, If F = {i € N|z; =1} 15 the set of

regions that have funded projects, let

ZI; =

- i ifieF
8 olherunse
and let 27 = (27)ien. Also, let f = #F.
All residents of region 2 have identicat preferences over % ard a numeraire good of the
form
w = bl + 4+ (f—2D)e (1)
where b; 13 the benefit from the project for those in region ¢, and y; the level of consumption

of a numerasre good. The term (f — z5)e indicates that region 2 gets external bencfit of



fe from = if it does not have a project funded, and benefit of (f — D)e from 27 if it has a
project funded.

A resident of region ¢ has initial endowment of the numeraire of unity, and pays a lemp-
sum of £; exther to regonal or central government. So, the budget constramt for residents
of remon 2 is g = & — . Substituting this constran mto {1), and suppressing the constant
of unity, we get

= bf — 1o+ (f - 25)e {2)

2.2. Decentralization

With decentralization, the cost of the project i funded by a lump-sum regional tax’, so the
regional budget constrawnt 1s £ = zyc;. Consequently, the net benefit of the project to any
resident 18 O; ~ ;.

We make the natural assumption that a decision about the project is made by majority
voting over the alternatives z; € {0,1}. So, as all agents m a remon are identical, the
eutcome under decentralization 1s sumply that the project m 1 s funded if b: > . For

future reference, note that the payofl to a resident of { with decentralization can be written
d . . o
up = max {h; — ¢, 0} + {d—zF)e {3}

where D = {ilh; > ;} 18 the set of projects funded under decentralization, and d =
#D. Obviousty, m the presence of externalities, the outcome with decentralization 15 not

effictent.

2.3. Centralization

We assume £hat in this case, both the decision about which projects to fund, and the setting
of a tax to fund them, are made by a lemslature that comprised of delegates from all regons.
This 15 the way that centralization is often defined, but there are of course, two alternative
kinds of partiel centralization; the first 15 centralized expenditure, where projects are decided
upon by central government, but are funded by remons as in Section 2.2 above, and the
second centralized funding, where projects are decided upon regionally, but funded though

a national tax {these alternatives are discussed in Section 6.2 below).

TThis tax coutd easily be made distortionary, by introdueing a factor of preduction m elsstic supply
{e.rr. labour}, and supposing that the tax is levied on this factor.



Revenue 15 razsed by a national luinp-sum tax, ¢ Le. a tax rate that is uniform across
regions’  So, the national government budget constramt 1s
nt = Z ¢ (4)
760
where €' is the set of projects funded with centralization,

We make the reasonable assumption that the delegate from region ¢ must be drawn®
from the (homogenous) population m that region, consistently with the citizen-candidate
model (Besley and Coate{1997}). Combimng this with (1} and (2), we see that the payoff
to both any resident of region : and its delegate from sny =% s

i
uf = gl — - c; — 25
P=albi- =3 o+ (e—af) (s)
JEC
where ¢ = #C. This indicates that with centralization, there are two spillovers at work;

the first 15 the project spillover, captured by the term {¢ — 2%)e, and the second 15 the
cost-sharing spilover, captured by the term £ 3~ see G- Thus a project 1 region 7 benefits
7 by the net spillover
e—gifn {6}
Net spillovers play a crucai role in what follows,
The set C of prajects is determined by voting i a legisiature, as deseribed 1 Section
4 betow. There, our modelling strategy is to take as givens not the outcome, but the rules
af operaiion of the legsiature governing agenda-setting and voting. A key prior question 15
whether there exist alternatives £ € X which are Condorcet winners, and it 1s to this 1ssue

that we now turn.

3. When Do Condorcet Winners Exist7

An alternative z € Y 15 a Condorcat winner w ¥ € X if = cannot be defeated by

any ¥ € Y in a majority vote, if voters who are indifferent between =,y abstain. Qur

57This 15 obviously 11 contrast Lo expenditure decisions, which are allowed to be non-uniform. Empirically,
taxes levied by central government are uniform: i the sense that rates do net vary by region; one reasots

for this convention may be to protect munority regions from expropriation.
Y0f course, if voters m u region had differmg preferences over projects, then the chowe of delegate

would be non-tnvial, and some explicit modelling of the procedure lor the seiection of o delegate would be

appropriate, This ssue s pursued in Besley and Coate{1998).
WEormally, lot the majonty voting preference teltion Jf over purs {x,y) i X be defined by

xRy s i ni(2) > uiy) ] 2 #i iy} > uf{z)} 7

8



space of alternatives is multi-dimensional, and so one mignt conjecture that in general, no
Condorcet winner (CW) will exist i X. In fact, i the special case of our model without
externalities, it 18 well-known that under weak conditions, there is no!! Condorcet winner
in X (Ferejohn, Fiorina, and McKeivey(1987)). Our mam finding i this section s that
the Fergohn-Iorma-McKelvey result generalizes (o the case of negative or weakly positive
externalities; but that the case of strongly positive externalities 1s quite different, with a
unique CW,

We begin by making three quite weak assumptions. The first is very weals; it simply
says that each region derives a greater benefit from its project than the benefit it generates
for any other region;

Al: >, EN

Now w.lLo.g, order the regions by mncressing cost. The second assumption is that no two

regions have the same cost 1e.

Al: o) < < . < .

Next, define M = {1,.m}, with m = (n + 1}/2, so M is the “munimum winning coalition™
of regons with fowest costs. So, z* 15 the policy that funds projects in these regions only.
Define the status guo to be a situation with no project i any remon, described by 0 € X

Our final assumption says that all + € M strictly prefer 27 to the sfatus guo 0. Formally;
AZib - L et m—1e>0, € M

Also, for neater statement of resuits, define 2 number ¢4y = co. Our fist resuit’? on the

existence of CWs 15 then the following.

Proposition 1. Assume that AG-A2 hold. (i} If ¢ < ¢y/n, then there exists no Condoreet
winner i X. However, ™ 15 the vmque Condorcet winner m the set of those aiternatives
that are not beaten by the status quo, ¥ = {z € X |[zR0}. {ii}) Ifcpya/n > e > a/n for

somen > k> m, then 25 K = {1,2, ..k} 1s the unique Condorcei winner 1n X

Then r € ¥ is a Condorcet winner m ¥V C X i /y, all y € V. Also, define xPy <= zfy & “yliz. Note
that if the Condorcet winner x 15 unique, then we must have Py lorall y € Y.

U Parpjohn, Fiorna, and MeKelvey{1987) also prove n positive result, namely that there s an z° £ X7
which beats all y € X™ that beat the status quo, and moreover, that this CW is the proposal that funds
project n a bare majority of regions with the lowest costs, This result carnies over to our model - see
Praposition 1{i).

2This and al} subsequent resuits are proved in the Appendix, when proof is required.



So, if externalities are negative or weakly positive (e < c/n), our result 15 & simple
extension of Ferejobn, Fiorina, and McKelvey{1987). By contrast, however, if externalitios
are strongly positive and large enough {e 2 c./n), a CW exists. Moreover, this CW
will typically invoive funding projects m more than a bare majority of regions; mdeed, if
e 2 c,/n, the CW funds projects m all regions (anversalistic provision).

The mtuition for these results 15 as follows. First, when externalities are negative or only
weakly positive (e < ¢;/n}, then net spillovers from all projects are negative, as n the case
without externalities, and the Ferejohn-Fiorma-McKelvey argument applies. That 18, the
proposal =M that gives projects to the munimum winning coalition with lowest costs beats
any proposzl that gives projects either to more regions, ot to a differest set of m regons.
But, nevertheless, #* cannot be 2 CW, as it 15 beaten - for example - by a proposal that
only gives a project to the & < m — 1 lowest-cost regions. But, this last proposal imposes a
negative net externality on a majority of regions, and so is then beaten by the stalus guo.

When externalities are strongly positive {e 2 ¢../n}, then net spillovers from a majority
of projects are posmue Specifically, if exa1/n > e 2 cfn for some n = k > m, cvery
region prefers ¥ to some proposal that gives projects to fewer regions. Also, a majority of
regions (i.e. all » € K) prefer 2% o a proposal that gives projects to more regions, as the
net spillover from any project in 7 € K is negative. Consequently, z%¥ beats every other
alternative.

We do not yet have a result i the itermediate case {c,/n > e > ¢;/n). Indeed, m this
case, we may generally have no Condorcet winner, even retative to those alternatives that
beat the stalus quo.

Example 1.

Assume n = 3, and /3 > £ > ¢ /3. Not counting the status quo, there are seven
subsets of AV and so seven possible alternatives 1n X. However, any proposal that is not
“jeast-cost” {in the sense that it provides a grven number of projects at smallest total cost)
cannot be a Condoreet winner. Specifically, {1, 2} is strctly preferred by 1 and 2 to {1,3}
and {2,3}. Also, {1} 15 strictly preferred by 1 and 3 to {2}, and {1} is stnctly preferred by
1 and 2 to {3}, So, we only need consider K = {1}, M = {1,2} and N = {1,2,3}.

As project 1 has a positive net spiflover {e > ¢;/3), and as from AD, &, > e, the payoffs

K

from =" are

ul _a.—3>0 u? ~a—535>0,;=2,3

10



So, 2% € Y Le. it beats the status quo. Also, by A2, 7 = 1,2 get a positive payoff from M-

(1 ca)

L34
u =4 +e—
i 3

>0, 1=12

so agam, zM € ¥ Also, note that uf — uf' = o —wd = /3~ £ > 0, 50 27 PeM where
“F" denotes striet preference under majority voting (sce footnote 9). Finally, payeffs from
X% are

) +Ci+
ul =o,-+2e—(’—~—-’mm§l,, t=1,2,3
' 3
Alsa, note that uf! — uff = ' —uf =£3/3 — e > 0, so £ P2V Now assume that
¢+ ce
by, b3 > M —e (8}
3
Then, from (8), we see that
e ¢ .
T LT R LR

So, we conclude that z¥ € Y anc that ¥ Pz®  So, we have a eycle =% PeM Py PoX |
where each alternative 1n the cycie beats the status guo. We conclude that there exists no
CW in Y, as clamed. ||

Intuitively, a voting cycle arises as there 1s a conflict of preferences; only project I has
positive net spillover, so on externality grounds, delegates adl prefer just this one project to
be funded, but projects 2 and 3 have high benefits for the regions concerned, so a majority
prefer all projects to be funded.

The example alsc makes ciear however, that the only way that this cycle can be avoided
15 by making etther b2 or by less than {¢; + ¢3)/3 — e. For then, two out of three delegates
wouid then prefer % to =¥, and the cycle would be broken, making =% the CW. The

following assumption extends this reasomng to the general case;

A3:(Cycle-Breaker) Suppose that cre1/n > e > o/n for some k < m. Let K = {1, ..k}
and L C N with { = #2L. If I > n+ k — m, then for some S C L/ with #5 =m — £, all
1€ Spreferz¥ toztre i+ (1 —Te—2 3 o< ke~ 23 e 1€ S

Asswmption A3 ensures' that venefits are not so high so that a majority of regions

prefer {say) all projects to be funded in preference to the set K. Tt is easily checked

Yt remains to check that A3 is consistent with A2, It is casy to check that if (0} holds for 1 = 2, 1t would

wviolate A2, But A2 does not place any resiriction or by, so we can always choose by so that (9) holds.
HMiote that m the example, k= |;m= 2, and n = 3, so theonly relevant set Lis L= N{I>n+k-m

11



that 15 the Example above, this cycle-breaking assumption reduces to the requirement that
either by or Iy less than (o) 4 €.)/3 — €.

Given A3, we ean now shiow that a Condorcet winner emerges even m for intermediate-
value externalities;

Proposition 2. If ¢/ > e > o fn for some 1 < k <, and i addition AD-A3 holds,

then x| K = {1,2, .k} 1s the umque Condoreet winner in X,

Se, gven an additionat assumption A3, we have a umgue CW, but now projects are
only funded in a minority of regions (and possibly only onel}.

4. Legislative Rules and Endogenous Agenda Equilibrium

Propositions 1 and 2 above make it ciear that even with assumptions AQ-A3 imposed,
unrestricted majority voting over alternatives in X m the legislature will Jead to voting
cyctes unless externalities are positive and large enough. So, in order to ensure a determinate
outcome 1n general, we need fo specify some mmmal rules of procedure for the lemslature.
Rules of procedure specifly how proposats get en the agenda, what amendments {if any)
may be put agunst them, and when voting takes place.

From Proposition 1, # 1s clear that voting cycles can be avoided if the rules eliminate
alternatives that do not defeat the status quo. As shown by Ferejolin, Fiorma, and Mcli-
elvey(1987), it turns out that some quite unrestrictive rules will de this: the key 1s that the
stafus quo must be privileged, m the sense that any motion is only passed i it defeats the
status guo 11 a final round of voting. This rule s one that is used in the US Congress {Or
deshook{1986)}. In this section, we study a three-stage legislative procedure that privileges

the status quo n this way.

maplies { > 3 — L = 2 unplying ! = 3}, Alse, f § € L/K and #85 = m — &, then we must have § ¢ {2, 5}
and #£5 =1 implying § = {2} or § = {3}. S0, A3 renwires that

s = P NEEP )

which of course is equivalent to the converse of (8} tor 1 =2 orr =),

12



1. Proposals

Any dejegate v can propose any motion a' € X as an alternative to the status que.
2. Agenda Formation

All the motions made by the delegates are incorporated mto an agende. Motions pro-
posed by delegates : = 1, .1 are put on the agenda m a random order, with the final item on
the agenda bemy the status quo. Formally, a permutation function = - ¥ — N is sclected
randomly from 1, the set of all such functions, with probability’® p, > 0. Given 7, an
agenda 15 an » -+ 1—~tuple y = (y*, 7, ¥ .4, 0}, where ¢ = o™®
3. Voting

Voting on the agenda 15 as follows, The first and second motions 1, 3" are voted on, the
winner is pared with ¥, and so on, until finally the winner after n — i rounds of pasrwise
voting (the amended motion) 15 pared with the stefus guo, 0, and there 1s a final vote for
the amended motlon agamst the stalus guo. if the motion on the floor and the newest
amendment get equal numbers of votes, the tie-breaking rule selects the motion on the

foor.}

This procedure 13 rathier general in two senses. First, we allow for endogenous formation
of agendas. Second, the structure of the agenda s very generai; the only restriction is that
the items on the agenda sre compared pairwsse {the agenda 15 binary'¥), and the last item
15 the status guo.

Steps 1-3 above describe an extensive-form game played by the detegates. We suppose
that delegates have Von-Neumann-Morgenstern preferences over risity outcomes, and we
place the following weal restrictions on strategies: (i) indifferent voters abstain at all de-
cision nodes 1 the voting subgame; (i) weakly dominated strateges are not played in the
voting subgame. Call any subgame-perfect equilibrium of the above game that satisfies {i)
and {ii} an endogenous agenda equilibrium!’

Building on results by Fiorma, Ferejohn, and Mcl(elvey, we can show that given as-
sumptions AD-A3, although the endogenous agenda equilibrium 1s not wmque, there 15 a
umgue equilibrivm outcome, mdependent of the ordering of the proposals w. Specifically,

let
o= A ife<e/n
K={1,.k] fgam>ezea/nkteN

15 hnse probabilities need not be equal.
Y5 An agendn is binary if at every stage, voters voie between two alternatives, alternatives bemg subsets

of the space of alternatives,
17Both the equiltbrium and the equilibrium outcome are defined formally 1n the Appendix.
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Proposition 3. If AG-A3 hold, 1 any endogenous agenda equilibrium, at least one:1 € C
proposes the motion t° Consequently, whatever = € 1, the umque endogenous agenda
equilibrium outeome 15 €

This resuit 15 essentially a generalization of Ferejohn, Fiorma, and MeKetvey{1987), m
a setting which allows for endogenous agenda formation, as in McKelvey{1986).

Proposition 3 hias the following striking smplications. First, the set of projects un-
dertaken in equilibrivm 15 ndependent of the local benefits b; of the projects (subject to
A2 and A3 bemng satisfied). This makes precise the idea, expressed in Oates{1972), thas
centralization means that decisions are less responsive to regional preferences,

Second, the proportion of regons obtaimng projects, A = ¢/n depends or the size of the

spillover e, as shown n Figure 2.
Figure 2 in here.

‘When ¢ 15 positive and large enough, we clearly have untversal provision of projects, whercas
e 15 small or negative, we have only provision to & majority. 5o, zlthough formally, voting in
the lemsiature 15 by majority vote {what Inman and Rubinfeld{1997a} call the “mimmum
winning coalition lemsiature™), the owfcome may be similar to a legslature where there
s implicit agreement to provide wmversal provision, as i Weingast{1979) and Niou and
Ordeshook({1985). However, 1 our setting, this anses not thoeugh mnplicit cooperation, but
through the fact that legslative rules allow for (partial} internalization of externalities.
Note fipally that the proportion of projects funded, A, 15 not monotonc i the size of
the externality; when the spillover 15 of intermediate size, {i.e. 1 the range [e/n, e, /n)),
A actually fslls. As remarked above, the sntuition 15 that with mtermediate externslities,
all regons may prefer the funding of projects m a few very low-cost regions to the staius
quo, whereas when externalities are very low {or zero) the status guo can ondy be defleated

by & “mumum winnng coalition”

5. When is Decentralisation Efficient?

Now that we have characterszed the outcome of the political process with centralization,
we are 11 a position to assess the relative efficiency of decentralization. As utility 15 Boear

m mmeome, the model is one of transferable uiility, and so the natural measure of efticiency



15 the aggregate surplus, or sum of utilities. If the aggregate surplus 1s greater under de-
centralization, then decentralization 15 unambiguousty potentially Pareto-preferred’® The
mformat literature of the 1970z, and more format models based on this literature, suggest
that decentralization 15 more efficient m this sense if (i) inter-regional externalities are small;
(i} regons are relatively heterogenous, For example, on (i), Oates(1970. p37) says: “the
welfare gain from the decentralized provision of particular local public good becomes greater
as the diversity of individual demands within the country as a whole mncreases.”

In this section, we investigate whether these results carry over to our model. It 15 not
obvicus that this should be so, as here the cost of centralization is not policy uniformity, but
rather 1nsensitivity of decision-making to project benefits. We find that while conditions
can be found under which both statements are true, there are some important qualifications,
especially m the case of heterogeneity.

A useful first step 15 to calculate the gain from decentralization for a single region. From
(3},{4), this can be written;

uf — uf (10)
= Jma{b - 6,08 = 1€ — &)l + = 3 6 = Pl +[(d - 2P) — (¢ = 50)]

162

The three terms m (10) Hlustrate the gams from decentralization for each region in an
illurmnating way. The term i the first square bracket reflects the efficiency gam, due to
additional responsiveness to regional project benefits, that comes with decentralized provi-
sion and is atways non-negative. Second, the term 1o the second square bracket 15 the share
of aggregate cost borne by i, mmus the true economic cost of #'s project, under central-
zation. This terms captures the distributional impact of moving to decentralized funding
taking as miven the set of projects that are funded. The term m the third square bracket
measures additional spillovers accruing to » that anse with decentralization. Decentraliza-
tion s inefficient here 1 the sense that project externalities are not internalized at all (d
does not vary with €). Centralization may be more efficient as project externalities are
partially tnternalized through the legslative process (from Proposition 3, ¢ 15 increasing in
&, except over a range).

Now, from {10}, summung over all remions, we see!” that the efficiency gan from decen-

BOf course, the Kaldor-Hicks criterion 15 only of interest hore if lump-sum transters between regions
are possible at the pomt where the chosce between centralization and decentralization is made. In the
next section, we nvestigate under what conditions (de)centralization 1s Pareto-preferred without lump-sum

transfers i.e. unanunously prelerred.
Note that i the aggregate, the distributional gons nad lesses i (10} trom cost-pooling net out.
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tralization 1s

W W0 = meax{b, =~ e 0} — 2 (b, — el + (= 1){d - cle (11}
N
The first term m (11} captures the fact that decentralization 18 atways more responsive
to regonal preferences, and 1s always non-negative. The second term inay be positive or
negative. Note that the distributional gams and losses from decentralization sum Eo zero;
that 15, what determunies the sign of W — /e j5 simply the set of projects that are funded
m each: case, and not how they are funded.
We first turn to the question of the whether decentralization is more eflicient when
spifiovers are small. We can prove the following;

Proposition 4. Assume that A0-A3 hold. If there are no spillovers {c = 0), then decon-
tralization is more efficient (W¢ > W¢) and strctiy so unless d = m. If spillovers are iarge
enough {e 2 c./n}, then centralization 15 more efficient (1W* < WeY and strictly so uniess

d=n.

One might conjecture from this result that the gain to centralization would be cverywhere
non-decreasing n e. In fact, this 15 not the case, and is related to the nen-monectonicity of
the number of projects m e diseussed above, The following example makes this pont.
Example 2.

The exampie has three remons. Assumptions A0-A3 are assumed to hold, and it 15
assumed that D = {1}. Also, suppose mitially e < £:/3, so from Proposition 1, ¢ = {1,2}.
Then

L

As D == {1}, la—ce = —¢ < 0. Let 2¢ > £; then We > W¥ Le. centralization 18 strictly more
efficient. Now let e mcrease Lo &, with ¢;/3 < e < eaf3. Then, if A3 is satisfied, ¢ = {1},
so now W = WY But by can atways be chiosen to satisfy A3, os the discussion following
Example 1 makes clear. So, m this example, #° — W is not everywhere nOn-decreasing i
el

We now turn to mvestigate whether decentralization becomes more desirable as reglonal
charactersstics become more tieterogenous. The first 1ssue 18 how to measure heterogeneity.
As regions differ m cost and benelit charactenstics, a first sight a natural defimtion of
mereased heterogereity might be a mean-preserving spread (MPS) in either the distribution

of benefits, or costs, or both, neross regions. However, a moment's reflection mdicates that
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it is heterogeneity of the net project benefits, v = b; — ¢; that 18 mmportant 15 Qates's
armument cited above; for if all regions have the same net benefit, there 15 no efficiency
loss from policy uniformity, no matter how the gross benefits, or the costs, or projects vary
across regions. Indeed, if we measure heterogeneity m net benefits, we can obtair a result,

albeit under some stringent conditions, We will assume:

Adi {welien 18 symmetrically distributed around zero,

Also, define a symmetric MPS of {v}ren to be an MPS of this diséribution that results
in a symmetric distribution with mean zero. We will of course, only consider the class
of symmetric MPSs such that assumptions AQ-A3 are satisfied both belore and after the

change®™ Then we have;

Propesition 5. Assume that A0-Ad hold, and that either (i) e < 0 or (ii) costs ¢; remamn
fixed. Then ihe efficiency gamn from decentralization, W9 — W<, does not fall following a
symmetric MPS in the distribution of the net project benefits {vg}ren.

The intuition behind this resualt 15 as follows. Assumption Ad, pius the construction of the
MPS, umplies that net benefits do not change sign following the MPS; they rise (fall) only
m regions where they were mitially positive (negative). So, the set of projects funded under
decentralization, D, 15 unchanged following the MPS. Also, (i) or (ii) :mplies that set of
projects funded under centralization, C, 1s unchanged. Finally, the fact that net benefits
rise (fall) only mn regions where they were mmtially positive (negative) unplies that the gam
m “responsiveness” i.e. the first term m {11} cannot falt - and will usually nse.

Perhaps the most restrictive condition in Proposition 5 above 1s that net benefits are
symmetrically distributed with mean zero. However, both these assuraptions are necessary,
in that it 15 possible to find counter-examples to Proposition 5 when eithier assumption 15
relaxed.

Example 3.

Suppose that there are three regions with vy = v — §, v = 1, ¥y = 1+ &, (s0 that net
benefits are symmetnically distributed, but with positive mean) and » — & > © initially, and
that e > ¢3/3. So, 1t 15 efficient to fund all three projects. That 15 also mitially the outcome
under censralization; C = {1,2,3} as & > ¢3/3, from Proposition 3. It 1s also the outcomne

under decentralization, as ; > 0, 1 = 1,2, 3. Now increase § (this 15 2 symmetric MPS}, so

0The main reqairement 15 from A2 that o > 2% ¢; e~ (m~ 1)e = y;, but as long as p; < G,
w Lyt i it g i
1w 1, - 1, A2 is consistent with A4,
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that -2 < v — 4§ < 0, and suppose that this change takes place though changes mn benefits,
Then, project 1 1s no fonger funded under decentralization, although it is stil efficient {as
v+ 2e > G). As nejther costs, nor the size of the spillover, e, have changed, centralization
15 just as effietent as before. So, now decentralization 18 less efficient than centralization,

Now modify the exampie so (hat assumbtion so that vy < wy = §) < 73, 50 that net
benefits have mean zero, but are no fonger necessarily symmetneally distributed. Suppose
that v, +2e > Oso it is efficient to fund all projects. Imtially, the set of projects funcied under
decentralization 1s D = 12,4}, Now cansider a {non-symmetric) MPS with 1 changing to
=8, with ¢ < 2¢ and vy changing to 1y + &, with the change taking place through changes
m benefits. Then followmg the MPS, only the project i region 3 is funded, but it 15 still
efficient to fund project 2 {as ~6 + % > 0). So decentralization becomes iess efficient, But
by the previous argument, centralization 1s just as efficient as before, If

These examples indicate that Proposition § is uniikely to gencralize significantly. So, the
belief that “increased heterogeneity” leads to ncreased relative efficiency of decentralization
15 not gencrally confirmed by this model. The underlying reason is that in our modet, the
cost of centralization 13 not policy uniformity, but fack of responstveness of decision-making

to project benefits,

6. Constitutional Design

Al some nitial constitutionat design stage, regions choosce between centralization and de-
centralization. In practice, constitutionat (re}design oceurs through the political process,
viz what Buchanan calis constitutional rules. Depending on the nature of the constitu-
tion, reallocation of tax and spending powers may be decided upon by erdinary lemslation
m a national parlinment, or may?! require formal constitutional amendment, which may
it turn, require referenda. In unitary states, such referenda may be only national, such
as the referendurm m the UK to decide on mermbership of the EUJ. However, 1 truly fed-
erai states, constitutional amendment always requires, 1 some way or other, approval of a
{super)majority the constituent states or regions™

In this model, as all voters m a given regon are identical, and all regions have identical

M Constitutional amendinents are used routinely 1 Switzerland, and less frequently w the U5, Canada
und Australiz, to realiocate tux nnd spending powers (Wheare(1963)},

#Constitutional mnondiments m Australia and Switzerland requre majonigy aspprovai of the population
as a whole, and also mayonties 1s all the regions (cantons}), but in the US, approwai of supermajorsty (3/4)
ol the states 15 regured (Whoeare{1963)}.



populations, constitutional rules of this type reduce to a simpte regonal referendum: regons
{or their delegaies) vole on the stafus que versus the alternative, and the stalus quo 18
selected unless & proportion® of at least o of regions prefer the aiternative. We focus on
two special cases; ordinary majority rule {a = 0.5), and snanunity rude {o = 1), To avoid

tedious discussion of “non-generic” cases, we assune that;
ASid#gm#En biFo, €N

i.e. that the set of projects funded under decentralization is never rr or 0, and that no region
1s mdifferent about their project. We can now move to an analysis of the two cases. We
focus on the extent to which Proposition 4 above extends to these two alternative decision

rales

6.1. Unanimity Rule

Proposition 4 above shows that when the spillover 13 zero, decentralization ig strictly more
efficient than centralization, but when it 1s large and positive, the reverse is the case.
One might conjecture that there must be some way of choosing the remaining parameters
fthe &; and ) so that oll agents can share mn the relevant effictency gam ne. so that
decentralization 18 ynammousiy preferred when the spitlover 15 zero, and centralization 1s
ynammously preferred when 1t 15 large and positive. Surprisingly, it turns out that only
kalfl of this conjecture 15 true.

Say that the regions are £—homogenous if there exists a number & such that
§b;—5! <z ja—g<eali €N

where b = 2 ¥, b, and T = $ ¥,y ¢ are average benefits and costs. We assume that
b # T ie average net benefit from the project 15 not zero. Note that this definition of

homogeneity 15 consistent with Al above. We ther have;

Tin the ovont of o i, we asswme Lhot the status gquo 15 sclected, which we take w.lo.g. to be

decentradization.
2409 course, Lo the extent ihint constitutional revision s costly or mirequent, regions will take an ez ante

view of project costs and berefits, and <o trom this perspective, regions will be more homogenous than at
the stage when projects are actually chiosen. In the extreme case, one can 1magae zl} regions are ex ante
identienl, :n which case {assumng that behind the veil of ignorance, sgents evainate lottenes according to
expected utility criterton, Harsaayy 1953)), agents will simply choose the nlternative that mmamises the
expected value, or equivalently the sum, of utitities. In this case, every remon would choose decentralization
HE W > WE under both unanunity and majority ruies, mu which case Propesition 4 would continue 10 apply
unchanged.
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Proposition 6. Assume AD-A3 and A5 hold. If externalities are strongiy positive (e >
¢, /n), then, there exists an § > 0 such that If the regions are e—homogenous, with § > g,

then ué > ud, 1 € N. But, even if ¢ = 0, then uf > ud, some 2.

Note first the striking result that even i there are no spillovers, some reglon will strictly
gamn from centralization, so the choiee of decentralization can never be unammous. This
15 because the gan though cost-pooling will always benefit some high-cost remon. Second,
we see that with sulficient homogeneity across regions, and strongly posttive externalities,
centralization 15 Pareto-preferred. In fact the combination of strongly positive externalities,
plus hemogeneity, means that centralization chooses the efficient set of projects (le. N
projects in all regions).

6.2. Majority Rule

With majority rule, (de)eentralization is selected if {of the regions that are not indifferent)
a majority stricttly prefer (de)centralization. In this case, it 15 possible to find conditions,
on the distribution of costs onty™®, sufficient for decentralization to be chosen when project
externalities are zero, and for centralization fo be chosen when externalities are large. Say

that the costs are £—homogenous if there exists a number € such that
le; — T < g alli g N.

where © = + 5 yc Alo, let 5, be the median benefit 1n the distribution of benefits

across regions. We have;

Proposition 7. Assume A0-A4 hold. Ife =0, and costs are sufficiently heterogenous (¢ <
;E;":; ¢;) then majority rule selects decentralization. Ife > cajn, By > E— (m—1)e, and
there 15 2 § > 0 such if costs are £—~homogenous, with 8 > £, then majority rule selects

centralization.

For the case of large positive externalitics, this result can be contrasted with Proposition
&: whereas we needed homogeneity m bolh costs and benefits to get & result about anammous
preference, we need only homogeneity 1 costs and a weak condition on the median benefit

to get a resuit about majonty preference.

25P)us a wenk lower bound on the median benefit.



7. Some Extenzions

7.1. Vote Trading

It 15 often asserted that lemslators bhave an opportunity for “vote trading”. that 15, an
agrecment belween twe or nore iegislators for mutual support, cven timuglz it requires
each to vote contrary to his real preferences on some legsiation (Ordesélooic(lQSG)). A
standard way of medelling vote-trading is to suppose that legisiators can form coalitions to
coordinate their stratemes. Associated with any coalition 5 js a charactenstic function 1.c.
a set of feasible utility vectors for that coalition. In our model (given the agenda-setting
and voting procedure 1-3 described in Section 4 above), the set of feasible utility vectors for
S is defined as the set that S can guarantee themselves by coordinating their apgenda-setting
and voting behavior. Then, miven the characteristic funetion, the core of the vating game
can be defined, and a point m the core (il the core 15 non-empty) 1s an equilibrium with
vote-trading,

Here, the characteristic function v(.) takes a very sumple form. If some set S of voters
has #8 > m, then this coalition § can propose and vote though any x € X. So, in this

case, the members of S can guarantee themseives any feasible payoff;
v{S) = {{tihies | < u, = ui(z}, somez e X, all1 e 5)

If on the other hand, #5 < m, then member ; of S can guarantee only 1; = MmNy u5(z),
son this cose

v(S) = {(vilew i S m;, alli € §)

— iy

Say that z° 15 an equilibrium with vote-frading if no coalition of delegates can form, and
by co-ordinating thewr votes, and vote in a better alternative 1.e. therc does not exist a
coalition 5 and a w € »{5) such that w; > v®(z”}, : € §. Note that the set of equilibria
with vote-trading compnses the set of core allocations..

The above game 15 sumple majority-rule voting game. In such games it 15 well-known
{Ordeshoolc( 1986}) that any Condoreet winner 1s 10 the set of core aliocations. In fact, we
can go further, using the special structure of our moedet, and prove that if the Condoreet

winner x° is umque, then 50 is the equilibrium with vote-trading. Formally;

Proposition 8. Assume that A0-A3 hold. If Cerrfn > € > epfn for some k € N, then

o K= 11,2, .k} 15 the umgue equilibrium ottteormne with vate-frading.



5o, 1n the event that externalities are sufficiently positive, there 15 a unique equilibrium
with vote-trading, which comcides with the outcome of the voiing game studied abeve, So,
this proposition has a striking implication that if ¢ /n > e > e /n for some & € N, the
outeome with vote-trading s ezactly the same as with no ceordination belween legistators.
Specifically, coordination does not allow legisiators to incorporate the benefits of projects
mto the political decision-making process. So, Propositions 4-7 of the previous section,

concernmg the relative efficiency of (dejcentralization, continue o hold.

7.2. Alernative Models of Legislative Behavier

We have focussed on the legisiative model of Fiorina, Ferejohn and McKelvey(1987), which
can be characterized as o two-stage process; first, a {binary) agenda 15 formed, and then
voting takes place. The other leading mode! of legislative behavior 1s the Baron and Fere-
30hn(1989) medet of legmslative bargauning, which has been applied to public finance 15sues
by Baron({1989}, Bestey and Coate(1998), and Persson {1998}. There are two problems
with using the Baron/Ferejohn model n this context, First, the mfinite-horzon model 15
anatytically compiex when regions are heterogenous™, and perhaps for this reason, Besley
and Coate(1098) and Persson (1998) both use o “one-shot” version of the model, where
each legisiator 15 chosen with probability 1/n to moke a propesal which s then voted on
I 2 purwise companson with the status guo, after which the game ends. This 15 both
restrictive and unrealistic, as it does not allow other legislators to make amendments to the
mitiai proposal.

A second problem with the Baron/Ferejohn modet is that 1t 15 possible that even when
a Condorcet winner exists, alternatives other than the CW alternative will be chosen in
equilibrivm, The reason is that (in the “one-shot” closed-rule version of the Baron/Ferejohn
model) the legslator who 1s selected to make & proposal thea chooses her proposal to
maximse her payoff, subject to the constraint that at least m — 1 other legslators also
prefer that proposat to the stalus quo, and the solution to this constrained maxnmzation
problem need not be & OW. In particular, the proposer may wish to grant herself a project,
even though a majority of other delegates may prefer the proposer not to have a projeet.
The following exampte illustrates this point,
Example 4.

The example has three regions. Assumptions A{-A2 are assumed to hold. Suppose

*faron mnd Ferejobn{ 1689} male heavy use of the assumption of identical agents 1 charncterising the

{subgnme-pertect) eguilibrive of the model.

o]
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that c2/3 < e < /3, so that the CW is 2€ = (1, 1,0). Now suppose that 3 s chosen as
proposer. Let F be the set of projects he decides to fund®  Tet by > ¢3/3; then, he will
abways prefer to fund his own project than not, even though this makes the other two Temons
worse off, a5 ¢3/3 > £. 8o, 3 chooses between F = {3}, 1,3},42,3}, 41,2, 3}, subject to
the constraint that one other delegate must prefer & to the states guo. It 15 easily checked
that F'= {1,2,3} s the solution to this problem as long as 6, 5 > c3/3 also.jf

in general, however it 15 possible to show that this divergence between the OW outcome
and the Baron/Ferejohn equilibrzum outcome 15 negligible when n 1s large. The reason 15
that a region not in £ can enly enforce its will on the others when that region’s delegate is

proposer, which occurs with probability 1/n. In fact, we have:

Proposition 9. Assume that ¢ > 0 and b > ¢;/n, 1 € N. Then, 1n the equilibrium of
the Baron/Ferejohn model, any + ¢ C recerves a project with probability 1. Moreover, if

€2 cmfn or e < cifn, and any 1 ¢ C receives a project with probability 1/n.

This result says that for large n, the “one-shot” version of the Baron/Ferejohn model
grves us an outcome that approximates (in terms of expected payoffs) the outcome of the
madel presented in Section 4 above, except for the parameter TARge Cou/n > e > ofn -
which itsell becomes negligible as n becomes farge. So, with this qualification, Propositions

4,56 will carry over to this alternative model,

7.3. Partial Decentralization

We have compared two polar cases of the possible allocation of powers, full decentralization
and full centralization. However, as mentioned above, there are two intermediate alterna-
tives which are worthy of mention. The first, and the empirically more common case, 15
where expenditure decisions are decentralized, but are financed by a national tax. In this
case, the percelved cost of a project for region 1 is e;/n, so the project will be selected if
b; 2 cifn. So, i this case, the cost spillover, or “common pool” problem leads to OVerpro-
vision of projects, and the outcome 1s always less efficient than with full decentralization.
The other case 15 where expenditure decisions are centralized, but are financed by re-

gional taxes. In this case, there s no cost-sharng. Without externalities, all regions

*In the engmal Baron/Ferejohn madel, proposers can nlso make side-payments to regions. Howoever,
ol

Besley and Coate{1998) use s varant of te Baron/Fereyohn model sunilar to this oe, where side-payments

cannot be made,



7 # 1 will be indifferent about ¢s project, and so the ocutcome under full decentraliza

tion, z¥ will be a Condorcel winner. Consequently, when e = 0, the outcome s equivalent
te full decentratization. If e > 0, on the other hand, alf j # 1 strictly prefer . = 1, so the
alternative where all projects are funded {z = (1, ..1)) s the unique Condorcet winner. This
15 of course Lhe uniform outcome that some have associated with decentralization studied
by Oates{1972). Under some conditions, this outcome may be more efficent than full cen-
bralization. However, 1n general, the outcome 18 msensitive net oaly o regonal benefits
(as 15 full centralization}, but also to regonal costs (unlike full centralization). Conse-
quently, there can be no presumption that this form of partial centralization 15 generally

more efficient than full centralization.

8. Conclusions and Related Literature

This paper has presented a model where the relative merits of centralization and decen-
tralization, and the performance of various constitutional rules for choosimg between the
twa, can be evaluated. One key feature of the paper 1s that (in the centralized case), we
present a fully explicit model of o national legislature, where legisiative rules, rather than
behavior, are £aken as primitive. This model is a generalization of the well-known model of
distributive policy to the case of inter-regional externalities. An unportant finding 1s that
the uniformity of provision is endogenousiy determined by the strength of the externality.
When externalities are large and positive, an outcome closer to universalistic provision,
rather than just a bare majority of funded projects, will occur. Second, there s likeiy to
be greater consensus on the merits of the equilibrium set of projects when externalities are
large 1.e. a Condorcet winner may emerge. Moreover, this charactenzation of the behavior
of the legislature 1s robust to the introduction of logrolling, and of different specifications
of the legislative rutes.

‘T'his model allows to investigate m detail both the relative efficiency of centralization and
decentralization, and of the performance of vanious constitutional rules for choosing between
them. To some extent, our analysis confirms Oates’ insights thal decentralization 15 more
efficient when externalities are small and/or reglons are heterogenous, and centralization to
be preferred under the reverse conditions. However, the conditions required for mcreased
heterogeneity to unply increased efficiency of decentralization are strong, essentially because
the cost of centralization 15 not policy uniformuty, but inefficient choce of projects due to

cost-sharing and lack of responsiveness of the legislative process to benefits.
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There are also some mingumg findings, which emerge due to the wnteraction of the
strength of the externality and legislative behawior. For example, while centralization may
be welfare-supernior to decentralization when externalities are very large, over some range
an mcrease 1 the strength of the externality may make deceniralization more attractive.
Sccond, sufficient conditions for o majonity of the poputation to prefer centralization {or
decentralization) can be formutated only with reference to the heterogeneity of costs, mot
benefits,

Some related literature has already been mentioned in the introduction. Here, we discuss
in more detail the two papers that are most closely related to this one. Ellingsen's paper
does provide an explicit medel of politicat decision-making with centralization, However,
his model has only two types of agent, one of which 15 more numerous than the other, and
direct, rather than representative, democracy. So, with centralization, £he more mimerous
type 1s effectively a dictator. Moreover, expenditure is on a pure {(national) public good,
so the strength ol inter-regionsl externalities cannot be varied. {Ellingsen does discuss
snformally an extension to the case where goods produced by the two jurisdictions are not
perfect substitutes, but does not present any results.) However, his results m Section 3.2 of
his paper (which are comparable to this paper as they assume homogenous regions) have
some of the favor of Propositions 4-6 above.

The werk much the closest to this one is the mdependent work of Besley and Coate(1998),
which addresses the same 1ssue - the choxce between centrnlized and decentralized provi-
sion of regonal public goods - m 2 political economy model. However, this paper and
thewrs are really complementary n the way that they view centralization. First, Besley and
Conte(1998) focus on the role of strategic voting for delegates to the legisiature. Specifi-
cally, 1 thewr model, populations i reglons are heterogenous, and any citizen may stand a
candidate for election. So, voting 1n a delegate with a strong preference for public spending
1s & precommitment mechamsim that allows that remon to capture more of the available tax
revenue for 1ts own projects. This 15 o source of inefficiency with centralized provision. We
abstract from this important 1ssuc s our mode!, by assuming that the population within
any region 18 homogenous.

The second key difference 1s that Besley and Coate do not model all the rules of operation
of the legisiature explicitly. Specifically, they assume that cach of the two delegates to the
legislature (Ehere are only two regions m therr model) 18 selected with equal probability o
be agenda-setter, and then the agenda-setter maximises the sum of his own payoff and the

weighted payofl of the other defegate, where the weight g1 exogenousiy fixed at some value

12
[



between zero and one™ By contrast, 1n this paper, we study a model where all the rules of
aperation of the fegislature are explicit (and quite general). This really makes a difference;
one of the key msights of our model is that the degree to which policy 15 universalistic rather
than majoritamnan (i.e. the propertion of reglons that get projects) depends crucially on
the levet of the project externality; the higher this 1s, the closer provision s to universalistic.
This suggests that the comparative static exercises of Besley and Coate, where the size of
the externality and the wewght i are varied independently. may not be consistent with a
“micro-founded” model of the legislature™

Perhaps because we do not modet the possibility of strategic voling or delegates, {and
because projects are discrete rather than continuous), our model is aiso more general 1n
some other ynportant respects, while remaining analytieally tractable. We have an arbitrary
number of regions {where Besley and Coate have two), and can obtam analyticat results for
the case where regions differ in both project benefits and costs (in Besley and Coate, the
two regions have the same costs, and most analytical resuits are obtained oniy for the case
where the two regions also have the same benefits). So, they are not really ate to look at

1ssues of heterogeneity.

This wesght 15 o proxy tor the oufcome of a dynamic model of legislative bargamng, where umplicit

cooperation 1 possible.
This key difference 5 refiected also 1 the results. For example, Besley srd Coate find that the gawm lrom

centralisation 15 monotoricaliy incrensmy m the size of the project externality {Proposition 2(1)}, wheress

from Example 2 above, we do not.
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Appendix

A.l. Endogenous Agenda BEquilibrium

Here, we define formally and charactense the endogenous agenda equilibrium. First, it 15

possible to obtain the following charactenzation of the voting subgame:

Lemma A1 Under restnctions (i) and (if) in the text, the subgame-perfect equilibrium
outeorne of the voting subgame is unique, and equal to yi, where 3} is recursively defined®
as follows, with y;,, = 0:

fort=1,.n=1 (A1)

. { % ‘ifr,-Ry}-,Vj) 1
Y=

Y. otherwvise

Proof of Lemma Al

Given the restrictions on strategies stated in the Lemima, and the fact that at any node,
there only twe akternatives, it 15 easy to check that {given umgue continuation payoffs),
the uvmque equilibrium strategy for a non-mdifferent voter s to vote sincerely 1.e. for his
most preferred alternative. Also, in the event of a tie, the tie-breaking rule gives a unique
outcome. It now follows by a packward induction argument that there exists a unique SPE
in this voting subgame. Moreover, the outcome must be described as in the Lemma, by
backward induction. B

Thus, conditional on g, this subgame generates a umque outeome yf = =z{y). Let yla,7)
be the unique map from a vector of motions a == (a,, .a,} to an agenda y given & permutation

. So, define the composition
i = #lole,m)) = olan)

Then, conditional on {a;,.a,) we can write the expected utility of delegate 1 over possible

agendas as

vilay,..an) = Zp,uf(rr(al, 4, )} {A.2)
=€l

‘We can now formally define:

40 the voting literature, 1] is known as the sophisticated cquivalent of y:. So, {A.1) says timt if y;
cannot be beaten by all the sophisticated equivalents of proposals further down the agenda {including the
statles quol, ¥; 5 1ts own sophisticated cauvalent.



Definition. An endagenous agende equilibrium i an n-tuple (2}, ...a}}, such that v (a?, ety >
w{a,..at;}, all o} € A.
Definition. An z* € X is an outcome of an endogenous agenda eguilibrium condiiional on

7 if 2° = glal, ...a}, w), where {a}, ...a},} 15 an endogenous agenda equilibrizm.

A.2. Proofs of Propositions

Proof of Proposition 1
{i} For any K C N, define v{K) = ke~ £ 3" 5 and w(f) = eg — £ 377, . So, w{K) <
wlk), with equality if K = {1,..k}. Consequently, if

A so > D e wly) 2 wll), L
n n '

with w(j) > w{i) unless e = ¢;/n, 1 which case w{s} = w{j -~ 1). Also, note that if
I>k>7 0ort <k <3 then w{k} > w(l}). These two properties say that w{l) 15 quast-
concave m { with a maximizer of 7 {which s umique unless e = ¢;/n, m which case 7 — 1 15
also a maximmzer}. Finally, note that if e < ey /n, w{f) < 0, all 1 € N.

Now let ;{,L ¢ N be two sets, with K = {1,..k] so it compnses the k lowest-cost
regions, and L arbitrary. Let A= KN L, B = KU L. Using the above results, we see that
following a switch from z® to =%, we have the following gawns for all 1 & (N/LJUK = S,

uS{a"y - ui(at)
ui(z") - uS(z?)

uf(z") - ui(z")

H

oK} — (L) > w(k) — w(l), 1 € N/B (A3)
s ~ e+ v{ LY — (L) > wk} —w(l), c& K/A
b —e+ ol — i —et+ov(D) 2wk)—w(l),:€ A

I

{ii} Now let crya/n > e 2 exfn, & > m. We will show that =¥ Pgl | implyieg that =5 1s
the unique CW. Note first that as & > m, then #5 = s > m. Then,we see from {A.3)} that

wS(a®) - us(zt) > wlk) - wll), 1 € § (A4)

Now from the properties of wl.), if & > ¢/, and/for ¢ # 3 — 1, then w(k) > w(l). Conse-
quentiy, from (A.9), uf{z%) > uf(z*},+ € 5 and consequently =% Py, all y € X*°

e > cp/n, and ] = 31, then there are two cases. First, if L # {1, .71}, v(L) > w(l),

implying that
K — (L) > w(k) - w(l)

Consequently, all the inegualities i {A.3) hold strictly, and so agam wf(z%) > u{zf),. € §
and consequently =¥ Py, all y € X. Finally, i L = {1,..7 — 1}, then it is easy to check
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that all delegates are mdifferent between 2% and = except for 3, who strictly prefers =&
Agam, ¥ Py, all y € X.

(i) Now consider the case with e < ¢;/n. We first show that z* 15 » Condorcet winner
Y = {zx & X|rR0}. First, 0 € ¥ by definition, and by assumption A1, =% B0

Next, assaming #* # 0, if R0, it must be the case that #L = > m, First we show
that delegates + € N/L always prefer Oto z- To see this, note that following a switch
from Oto 2%, regions + € N/L have a net gan of at most w(l) < 0 in external beneht. So,
regions @ € N/ L always lose from the switch. Now if #£L < m, delegates : € N/L are i the
majority, implying 0Pz

So, tet L C N be such that $#L = 1 > m. It is then sufficient to show that = is
preferred to any % But, from the argument m {ii},

uf(zy —uf(zh) 2 wim) - wll), € §

Now, from the propesties of w(.),w{m) > w(l). So, all : € S prefer z*' to z*, and as
#5 > m, 1t follows that =* Rz*

Finally, we need to show that there does not exast a Coundoreet winner overall. To do
this, m view of (i), we only need show that {8) 2™ snot a CWin X; {bynoze X/Y isa
CWin X,

The proof of (a) 1s siple. Let 20,1 € A, be the proposat which only funds the project
n 1. Then obviously, the delegate from region 1 prefers £t7 Moreover, as w(1) > w(m), all
16 N/M also prefer zt!)  As these delegates constitute a majority, so z1" ReM | impiying
that =z 15 not a CW in X.

Also, (b) follows unmediately from the fact that il z € X/Y, z 15 beaten by the status
quo {. [

Proof of Proposition 2

In this case, cre1/n > € 2 cxfn, for some k < m. We will show that = Pzl for any
LC N, L+ K. Define the set 2 § exactly as in (i) of the proof of Propesition 1 above. If
s 2> m, then the argument 15 as 11 (i} and (i) of the proof of Proposition I above. However,
as k < m, it 18 now possible that s < m. This can cceur i ! > n + k — m.

Se, it 15 sufficient to show that =" P’ for all L. C N with [ > n+ &k — m. In turn, to
show that =¥ Pz i this case, it is certamnly sufficient to show that m — & of delegates
1 & N/S strictly prefer 2% to xb; for then, m — k + s > m delegates overall strictly prefer

=¥ to =¥ Now,
wf{a?) — wf{zty = b o) + v{K) —u(L), 1 € N/S
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So, A4 implies dircctly that uf(z™) > uf(z*) for m — & delegates n N/S, as required. O
Proof of Proposition 3

Note from (10) that if an agenda y contains =€, then the sophisticated equivalent of 1y
must be =¥ - this is because from Proposition 1, z€ beats both the status quo and anything
that beats the status quo {See Fergjohn, Fiorna, and McKelvey(1987)). So, 2© = z{y), and
the map from a vector of proposais a = {a;, .a,) to an cutcome 15 zy = ola,7) =zC il o
contams =¥

(i} We now claim that m any endogenous agenda equilibrzum, (af, -y} THRUSE contan
=% For suppose not: then the outcome must be some ' € Y = {z € X|zR0}. But for
somet € M, w(z%) > u{z') jotherwise, : € C, ud=z®) < w(z'), allz € M, which contradicts
the definition of % as a CW in ¥]. So, by propesing 2€, sotne 1 € C can do strictly better
than w:(z'). O
Proof of Proposition 4

{i} When e == 0, c = m so from Ad, ¢ # . Then, as ¢ # d, we have

3 fmax{b; — ¢, 0} = 28{b: - ;)] > 0
&N
50 (1) follows immediately from (11).

(ii) To prove (i}, note that we can write

We=>"(hi—etne—c), Wi=>"(h—et+ne-c)
el 6D

Now, for e > ¢, /n, C = N, s0

We— W= 5" (b—e+ne—c)
iEN/D

where N/D 1s non-empty from A4, Ase > c,/n, and from AO, b, — e 4+ ne — ¢ > D all
t € N, s0 W > W as claimed. [
Proof of Proposition &

Note that as only projects with positive 1; are undertaken with centralization, we can
write

WieWes 3 v 3wt (n-1)d-ce (A.5)
EDIC JECID

Now, any symmetric MPS can be decomposed into a sequence of simple symmetric MPSs
{Rothschild and Stiglitz(1970))}, so it 15 sufficient to show that the resuit s true for a single



sunple symmetric MPS. First, recall that we have ordered the regions by increasing cost.
Reorder them by mereasing net benefit 1e.

vy £ vg, Sty

With this ordening, a simple symmetric MPS of {uieen, {#5 ) ken, is 2 transformation such
that v, = vy =& ¥, = g+ 8, forsome 1 S e <m—1, and u' = vy all other 7.
But it s clear that this transformation leaves D and d unchanged (as no v; changes sign},
and (weakly) rases 3 p ic Ui, and (weakly) towers 37 o i The proof is compieted by
neting that if (i} e < 0, or (i} costs are left unchanged in the MPS, then from Proposition
3, ¢ 1s teft unchanged. So, from (A.5), W9 ~ W€ cannct fall followmng the MPS. G

Proof of Proposition 6

(i) First, il e = 0, ali + not m C stnetly prefer decentralization, as they no longer
pay a share of other regions’ costs, and only undertake their own project if the benefit 15
non-pegative,

So, we focus on 2 € C. From Proposition |, C=Mase=0,80:€ /D = M/D only
get a project with centralization. So, by A2, all 1 € M/ D stnctly prefer centralization. So,
the only way in which decentralization could be Pareto-preforred 15 f M/D = 0, 1e. if
M ¢ D, But then

Uy, = bm — Cm

m
R e -77-1— L o

=

< b 1i
_— i
m T : 3]

j=1

= u’

{13

Le. the agent with the median cost strictly prefers centralization,
(i) As D= {i & Nl >  }, then [or e small enough, recalling b+ T we see

D= N ﬁ§>E
b ifb<E
S0, for £ small enough,

‘¢ by — ¢ +{n— t)e ifb>zT
uf = -
! 0 ifl<F
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Also, as ¢ — & e > T/n implies ¢ > ¢,/n for £ small enough. So, from Proposition 1,

e > ¢/n mplies C = N. So, for £ small enough
uf =t — e+ {n—1)e

Now, by Ad, d # n so we are 1 the case where b < €. So, to show uf > »f, 1 € N, we only

need show that b — ¢ + {nn — 1}e > 0. Now note that for ¢ small ensugh,

A o= b;wich+(nzwl}e (A.6)
nJEAf
I
< b,——-—n—c:.-+(m——1)e+e (A7)
= bg-c,'-o-(n—l)c—(n—m)(e—%)-}-é" {A.8)

Alse, from A2, we must have 4; > 0. So, from (A.6), for £ < {n— m}{e — &), we have

bi—ci+{n—1}e>0

as requred. OJ

Proof of Proposition 7
(i) When e = 0, clearly all « not m C strictly prefer decentralization, as max{b —

e, 0 > —4 5 i As #C = m, it suftices to find only one : € € who strictly prefers

decentralization also, and we are done. Now note that by definition, 1 € C. Se, combining

this fact with ¢; < £ 311, ¢; we see

i

W >y -0 > ouf = by
: n

2.

m
F=1
So, 1 1s the required region.

(ii) f e = ¢, /n, then

u o= h—F+{n—1le

ul

max{b; ~ ¢;, 0} + (d — z7)e

By Ad, d # n % m. Assume first that n > dm. Now, as lo — 8 < &, if we choose
€ < e{n — d}, then

ut

> bhi-agtn—1)e—¢
> bi—e+{d-1e

ul
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for all 7+ € D. So, a majoerity strictly prefer C.
Now suppose that ¢ < m. Then for all 1 &€ D, we can show that o > u as before. Also,

by definition of 2, we can find m — d members of N/D with i > £, Let the sot of such
members be S,

ul > bh—T+m-1e—c
= bh—t+{n~1-dletde—¢
> b-t+{m-letde—s
Z Pp—EB+{m~lletde—g,1€ 8§

But by assumption, 3, ~ T+ (m — 1}e > 0. S0, for £ small enough, u¢ > uf = de, ; € 5.
But then oversll, a strict majority of regions prefer centralization, O
Proof of Proposition 8

We know from Propoesition 1 that if eey/n > e > e fn, =5 15 the unque CW. We also
know that as the inequality e > cx/n is strict, a majority of agents strictly prefer =¥ to
any alternative {sce the proof of Proposition 1). So, y % =% cannot be a core allocation.
Suppose to the contrary that this were true. But, as =% Py, we can find a coalition §  and
w = ({2 ))ics € v(8) such that w. > u(y}, : € 5, a contradiction. [
Proof of Proposition 9

By assumptions b; > ¢ /n and e 2 0, if any ¢ is agenda-setter, he will always prefer to
gmve o project to his own region, Let A: be the set of “coalition members” that 1 chooses
when he 15 selected as proposer 1e. every 7 € A: prefers #'s proposal to the stetus guo. Let

S = A; U {i}. Then A; must solve problem P, which 15

1
maxX 408 Iy — HZCJ' -+ {#S - 1}6

%S
1
s.t. 2h; ~ > ZSC:,' + (#5 — I:;-;)E 2 0,764, {A9)
i€
#5 = m~1 {A.10)

There are then three cases,
{i) £ < e1/n. Here, 7 can induce any 7 to vote for z° only by offering 7 a project, as without
a project j albways prefers the stotus guo (—7 Z,es €+ #5e < 8, all S C N). So, 1 will
offer exactly m - 1 other regrons projects, and clearly these will be the ones with the lowest
cost Le. A; = {1, .m~1}. By A2, {1,..m — 1} 15 feasible 1n P, and by the above argument,

it ciearly solves P



{i)er/n < & < ceqa/n, & < m. In this ease, ignorng the constraints {A.9),(A.10), © would
prefer to seb A; = K = {1,..k) (or K/{i} ifi € K). Let A > & be the largest mteger such
that )
“é 3 gkt lez0
JeKuUiR}

Ifie H = {1,..h}, then if 1 offers projects to remons in K, a5 well as a project 1 ifs own
region, then every region gets a non-negative payoff from 2%, § = K U1{i}, and thus 4; = K
is feasible m P. 1£i > i1, A; = K is not feasible in P {i.e. externalities are not strong enough
to mduce regions who do not get projects to vote for 5,5 = K U {i}} and so ¢ must offer
projects to the mimmue winmng coalition re. set 4; = {1,.m— 1},
(i) cx/n € e < e /n, & 2 m. Here, S = K U {i}, by the previous argument.

By the above arguinents, 1t is clear that whatever e, projects 1n £ are funded with
probability one. Moreover, if c1/n < e or ¢u/n < e, projects not 1n C are funded with

probability 1/n only, {J
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