Tezukayama RIEB Discussion Paper Series No. 5

The Political Merger under Alternative Rules

TERAJI, Yusuke
Faculty of Economics, Tezukayama University

September 2013

Tezukayama University
Research I nstitute for Economics and Business
7-1-1 Tezukayama, Nara 631-8501, Japan



The Political Merger under Alternative Rules
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Abstract:

Several countries intervene in the political mengetocal governments by using several
kinds of policy tools. Among the several policy igonve focus on the revision of rules,
and address the question what type of rule replic#lie efficient configuration of the
economy. In order to deal with this problem, we aleg a model that incorporates the
tradeoff of the merger for residents: namely, tloales economy, the increase in the
heterogeneity among residents, and the rise iraticess cost to the public facility. By
using this model, we compare alternative rules sash Majority Voting; Municipal
Request; and Central Approval. Through the compargf these three rules, it is shown
that the Majority Voting makes the merger relativielrd to realize whereas the Municipal
Request makes it relatively easy to realize. Thieient rule, however, varies with the
situation: namely if both the access cost and #grak of the heterogeneity are relatively
small, the Municipal Request becomes the efficiald.

Keywords: Political Integration, Coalition Formatidntervention, Revision of Rules

1. Introduction

During the last two decades, several countries kaperienced the reorganization of

local governments through the merger. In most ¢asesupper-tier government (central

or province) intervene in the reorganization by lenpenting several policy tools such

as the conditional subsityand the revision of rules. In the Japanese chsecéntral

government has mainly used the conditional subsidgnhance the merger of local

! For example, the Japanese Central Governmentdeehid of 400 million yen to each merged

municipality for the sake of correcting the gapthwi its new boundary. In addition, the government

also subsidizes the localities to ensure fiscalireqents due to the merger, with a ceiling of 300
million yen. Moreover, exceptions are allowed fggeegate subsidies if the merger is approved.
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governments. In addition, Japanese central govarhhas revised the rule by giving an

initiative of merger to residents. This type ofiston is at the one extreme, and at the

other extreme, some upper-tier governments hasohbe fiat (for example, Montreal

and Toronto). Although these revisions are aimeenatncing the merger by lowering

the costs of merger for individual local governnseisbmetimes it has resulted in failure.

In the Japanese case, even though the number gémsrmore than 500 from 1999 to

2005, none of merger is originated from the redslenitiative. Furthermore, in case of

Montreal, the merger in 2002 is realized through fiat by Quebec Province, but two

years later, because of the severe protest byemsidthe mega Montreal is demerged

into 15 municipalities. These two examples reflédat the revision of rules did not

always lower the cost of the merger. In genera,tterger may improve the efficiency

in the public good provision, but it also generatss cost such as the increase in the

heterogeneity among residents and the rise in tieesa or the delivery cost to the

public facilities. Therefore, by incorporating thiradeoff, it is important to deal with the

problem how the revision of rules affects the beébtrawf residents and local

governments.

After the seminal work of Tiebout (1956), muchigeire investigates questions such

as: whether the choice of local governments orr gizes deviates from the optimum;



and whether it is necessary for the upper-tier guvents to intervene in the choice of
local governments. Based on Tiebout (1956), it hews that the optimal size is
achieved through decentralized decision-making dnall governments (e.g. Berglas
1976; Stiglitz 1977; Arnott 1979; Arnott and Sttgli1979; Scotchmer and Wooders
1987; Cornes and Sandler 1996Although, at a glance, the literature suggests tha
laissez-faire reorganization leads to optimal a@tmm, their results hinge on the
assumption: free mobility of club members (or restd). With immobile residents,
Cremer et al. (1985) work on optimal locations adilities and whether those locations
are realized under decentralized setting. Theybbskaa result such that decentralized
decision-making divides an economy into jurisdieianefficiently small size. Alesina
and Spolaore (1997) obtain the same results as éremal. (1985) and show that
residents enjoying the lowest welfare at the optimhave an incentive to deviate from
the optimum.

In the context of the merger, these results in @reet al. (1985) and Alesina and
Spolaore (1997) indicate that the configurationieastd through the decentralized
negotiation deviates from the optimal. Their modieyever, allows that the boundary

of a jurisdiction is redrawn flexible and instargansly, and each local government

% These studies have shown that when the residentaabile, optimal sized clubs or local
jurisdictions are replicated through a system ofipmaximizing clubs or developers.
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cannot choose whether to redraw its boundariesoitrast, in case of the merger, the
boundary of a newly formed jurisdiction is drawnsed on the boundaries of
jurisdictions joining to, and each local governmean determine whether to merge. In
this contest, similar situation is studied in lgemre on political integration (Bolton and
Roland 1997; Ellingsen 1998)They develop a two-country model, and show that th
decentralized decision making on the integratiamoareplicate the optimum. In these
models, each government chooses only whether &grate with its neighboring
country while, in case of the reorganization ofalogovernments, each government
chooses its counterpart as well as whether to mérngais regard, Desmet et al. (2011)
extend the model by allowing that each local goresnt can choose its counterpart for
the merger.

It is widely shown that, under the decentralizedatition, it is relatively difficult to
reach a conclusion of the merger compared to uth@ebenevolent social planner. Few
studies, however, deal with the problem how thesupigr government intervenes in the
negotiation of local governments. Based on the moti®esmet et al. (2011), Wesse

(2011) studies the welfare effects of the condal®ubsidy, and numerically shows that

® Bolton and Roland (1997) develop a model of twonttes by incorporating the disparity in
income distribution across countries, and showgbparation is preferred even though the
unification is always efficient. Ellingsen (199&udies whether or not the decision making by
countries achieves the same result as an efficas#, and he establishes the result such that
integration under decentralized decision makirigss realized than the efficient case.
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subsidizing relatively rich jurisdiction improveket efficiency through enhancing the

merger. In case of the revision of rules, Jehi@l &gsotchmer (1997) investigate the

welfare effects of the revision of rules, but thisicus is on the unilateral annexation

rather than the political merger of jurisdictiodhis paper deals with the revision of

rules, and addresses the problem what type of relgdgcates the efficient level of the

merger.

When concerning about the rules for the reorgaiozaif local governments, there is

a wide variety of rules according to complexitypobcedures for reorganization. In case

of United States, Lindsey (2004) reports that eaichbO states sets different types of

rules as in Table 1. Under the last type of rute§able 1, “Municipal Request”, the

merger is accomplished once a single jurisdicteguests it while, under the first three

types of rules, the reorganization is realizedh& state government accepts it. Based on

this variety of rules implemented in the Unitedt&awe set up three alternative rules:

such as i) Majority Voting; ii) Municipal Requesind iii) Central Approval. Under Rule

1), the merger of local governments takes plaaalitonnected jurisdictions join up to

prove the merger by referendum while in case oeR) the merger takes place if a

single jurisdiction requests it. Under Rule iiihet central government sets the

referendum on the change of the political confijora and the configuration will



change once the majority of the economy suppoartadtording to the comparison of

these three alternative rules, this paper aimsvaluating the welfare effects of rule

setting for political merger. That is, we addrelss fuestion of which rule achieves

more efficient outcome of the merger. In order éaldvith this problem, we develop a

model that incorporates the tradeoff between tlaeseconomy and the costs of the

merger such as the increase in the heterogeneipn@mesidents and the rise in the

access cost to the public facility.

<<Table 1: About HERE>>

This paper is organized as follows. In Section 2, @escribe the model, and in

Section 3, we investigate the political merger uritleee alternative rules: i) Majority

Voting; ii) Municipal Request; iii) Central Approkdn order to evaluate the efficiency

of alternative three rules, Section 4 first studiee benchmark case in which the

configuration is determined in order to maximize taconomic welfare. Then, we

address the evaluation of three alternative rulgs cbmparing three types of

configurations derived in Section 3 with the benahkn Finally, Section 6 states

concluding remarks.

2. The M odd



21 The Basic Setting

Let us represent the economy by a linear spacethgttengthL, and the population
of this economy is equal tN. Locations in this economy are expressed as distan
from the left end of the line. This economy is diyudivided into three partitions;
therefore the land in partition(i=1, 2, 3),L;, is equal toL = L /3, and is represented
by the interval XD[LtJ?_l, L:.’] where Ltj? = jxL . All the land in this economy is owned
publicly: that is, the aggregate land rent is elgushared among all households. In
addition, we assume that the land is only usethi®residence, and that each household
consumes one unit of land. According to these aptions, we haveN =L, and in
each partitionj, the population is equal toN = N/3. Furthermore, the locations in

partition]j are given by xO[(j-1)N, jN].
<<Figure 1: About HERE>>

The households in the economy are heterogeneopieiarences toward the public
good. Each household’s preference intensity isessgarted byd, and we call them type
8. We assume that a8 increases, the household’s preference towardub&cpgood
becomes stronger. The preference paraméteis uniformly distributed along the

segment@D[Q,@] with the density p. For the sake of the simplicity, we set the

distribution of 8 as 80[6",,6"] where & =(3-)8/3+8 13

* Although this assumption is quite restrictivethiis model, the differences among locations are
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A town is formed in each partition, and hereaftereall Towni whose jurisdiction is
equal to partition. Furthermore, we denote by Toykna local government that governs
two partitionsj andk. Each Towni has a government, and governments make three
kinds of choices according to the referendum sws;lihee location of the facility;; the
amount of the public goody; the head tax for the public good provisign,and
whether to merge. Table 2 summarizes the possildegen patterns and political
configurations. In Table 2g, (y=12,23,12%) indicates the configuration after the
merger. For exampleg,, is the configuration in which partitions 1 and 2 ander a
single government, Town 12. In addition, we focag/@mn the case where towns under
the configuration o, choose whether to merge. In other words, we set th
configuration g, as the initial state.

<<Table 2: About HERE>>

In the process of the merger, we consider the viotlg three alternative rules, and
evaluate the welfare effects of rule setting:

1) Majority Voting: each town is free to choose wher to merge with its counterparts;

i) Municipal Request: merging of towns takes placee a single town requests it;

represented by included partition and the distan¢ke facility. Hence, without the initial
geographical distribution of households, each typesidence becomes indeterminate, and we
assume that households are geographically aligeemtding to their preference toward the public
good. However, we conduct the similar analysis @otdin the qualitatively similar results when this
restrictive assumption is relaxed by allowing thabgraphical distribution of households does not
coincide with the one in the preference space.
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lii) Central Approval: the central government chesswhether to implement the
political merger of towns.
2.2 Households

All households attain the utility from the consuroptof private and public goods,
and g respectively. Suppose that a tygk household reside in Town under the
configuration o;> then, the utility of type@ in Towni is given by

U(z,9:6,0)=z+6In g. (1)

Each household is endowed withunits of the private good, which is treated as a
numeraire. In addition, according to the public evahip of land, the aggregate land
rents,R, are equally redistributed among all householderdfore, households use+
R / Nunits of the private good for the head tax leviedesiding Town, 7., the land
rent at their residence ri(x), and the access cost from their residence tdaitibty x;,
t|x—X | wheret is the access cost per distance. The residudlegbtivate goodz, is
self-consumed. Therefore, the budget constraird foousehold in Townis:

4:W+§—ri—t|x— x=r(%. 2)

Instead of solving the utility maximization probleai each type& directly, we

solve this by using the spatial arbitrage with ito@n. Let us denote by, the land

®> The residence of a typ@ householdi, is automatically determined once the configuratio
is set. That is, formally, each type’s residenisewritten as the function o : i =h(o;0).
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rent at the location furthest from the public fagi(hereafter, we call this location the
periphery). In addition, let us define t(x), the maximal distance from the public
facility in Towni, then this suffices the following:

0 (1) =2 <h(x)=b( )= ¥)= Lfor [ £, L], ©)
where L", L}, and L’ are the center, and the left and the right boueslasf this
town.

As shown in Eq. (1), residents in Towrtonsume the same amount of the private
good,z. Therefore, given the location of the public fagilx, Eq. (2) is rewritten as:
z = W+§—Z’i —tfx=x-r(%= V\ﬁLI\T—ri - x)= vw-'l\T—( - (X -
Hence, the sum of the land rent and the accessttst locationx is computed as:
() +t)x=x|=T+th (x).
By using this, the self-consumed private goodsawi is:
z (%5, R)= wr R-7 — th( %, (4)

whereR, is the net income from the land defined as:

R=o-T

N
Plugging Eq. (4) into Eqg. (1) and rearranging, thaity of type & in Town i is

computed as:

u(x.7,9,Ri6,0)=U(z( x5, R, g60)= w R - th k+&1In, ¢ (5
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2.3 L ocal Governments
The technology of public good production is ideatiamong townsc units of the
private good are used for a unit of the public gpodduction. Specifically, costs of
public good productior(gi), are:
C(g)=cg.
The costs of the public good production are finanzg the head tax revenue. When we
represent byN; the population of Town, the balanced budget constraint for the local

government of that town is:

r, = % (6)
Since the location of the public facilitg, and the amount of the public goayl, is
determined by a referendum, the problem of Towavernment under the configuration

o is formulated as the utility maximization of theedian voter, 8" = (4°, +8°)/2.°

That is,

maxu(x r.,9,R4" n) subject to (3) and (' (7)
GiTi o %
First, notice that the utility of the median votsr maximized when the maximal

distanceb;j(x) is minimized. Therefore, according to Eq. (3) tovernment chooses

the location of the facility at the middle of itsrisdiction, X (o) =L"= (L, +L°)/2.

® Since we have assumed the uniform distributiordofthe average preference intensity within a
town coincides with the median within that town.
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Second, by plugging Eg. (6) into the objective timt of (7) and differentiating it with

respect tay;,
- 4+ = . (8)

According to Equations (6) and (8), we obtain th&oant of the public good and the

head tax in Towm as follows:

(o)=L andr; (o) =4 ©

24 Residential Equilibrium

Finally, we describe the residential choice of bloaindary types,& who resides in
two neighboring towns. Substituting Eq. (9) amd=L" and b(L") =L /2 into Eq.
(5), the utility of type & in Towni, is rewritten as:

W6.0.R)=u %(0).5 (0),4(0), RO.0)= w R-g"-vomd T 10)

In each town, at least one of two boundary typesTa@ivn i also resides in its
neighboring town. At the equilibrium, these typé&®dd be indifferent to residing in
these towns, and we assume that the land rerte g@teriphery, ., compensate for the
difference in the utilities of the boundary typeveen two neighboring towns.
Suppose that, under the configuration, Townsi andk are neighboring and type

6" resides in these two towns. In such case, theviiilig must hold for this type:

v(€,0.R)=\ 8.0, R N-1)= (8°.0, R N1 = Y§° 0, B (11)
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By solving (11) with respect ta,,

- = t(Pdi__ I\Ik) m m b é{npdk
=r+——L1 X/ 4(4 —-fz 8°In =—X.
¢ r + +( )+ | anN

(12)

In Eq. (12), the second term of the RHS captureddifierence in the maximal access

cost to the public facility, and undes,,, it is equal to zero. The third and fourth terms

respectively captures the difference in the headctal the benefit of the public good.

In case of the configuratiow,, the land rent at the locatioris given by:

tN

EF)

—t|x—x|
r (x, rl;aw) =

tN ! ar (13)
Lot +z[(ek"11—9km)+ekﬁl|n0—;} fori=2,3.

k=2 k-1
Let us denote byR (g,) the net income from land for Towmesidents: then by using

EqQ. (12), this is computed as follows:

R (o)== F(ost) = 1 (o)t (o,.7)
:%{Z(s—k)[(@kﬁl—ep)wkbm ;ﬂ— kll(k—l){(ekm -, )+ 6 |n%k—r£;1ﬂ +§,
(14)
where

il

r_i(a¢’r1): r_l+|2|:(9kn11_9km)+9kb-1lng_§1m fori :2’3'
k=

k-1

In comparison of Eq. (14), we obtain the followlegima:

13



Lemmal

Under configuration g, residents in Town 1 enjoy positive net land ineavhile those
in Town 3 incur negative net land income.

Lemma 1 tells us that, due to the capitalizatiorpuoblic good benefits, residents in
Town 3 pay more for their residence, and receige feom lands owned in other towns.
In contrast, residents in Town 1 gain from the pugbods provided in Towns 2 and 3,
which increase the payment for their owned landthase two towns. To put it
differently, the capitalization of public good béte on the land rent generates the
pecuniary externality from the town providing theibpc good more to the one
providing less.

Following a process similar to the configuratiar),, the net land income under other
configuration @,,,0,,, ando,,.) is computed. Plugging these net income® (o),
into Eq. (10), the utility of a typefd household under the configuratioo is
computed asV(6,0)=U(8,0,R (0)): specifically,

tN "N

v(6.0,)=w+ R(a¢)—¢9im—7+¢9ln -  foreo[ 6,87, (15-1)

w+R,(0,,)-0- N+6n 28N for e 6],

V(6,0,) = _ ¢ (15-2)

w+ R (0,,)-65 —%+Hln chN , for HD[G,E,H;’} :

" See Appendix A.
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A
Cc

W+ R () - 6" —%wm for o0 &2,8°],

V(6,0,)= _ (15-3)
- 260N
W+ Ry (0,5) ~ 05, tN+6In=2—=, for 60 &,6; |,
C
V(6,0,,,) = w=-67,~ 31\' +6In 361(2:3’\' , for "6. (15-4)

Note that, under the configuratiod,,;, no residents receive the net land income since
the pecuniary spillover is fully internalized. Bging Equations (15), the social welfare

is computed as:

SW(o)=| V(6,0) @ for 0=0,,0,,,0,3.0 ., (16)

|Q ey Q|

3. TheMerger under Alternative Rules

This section investigates the merger under threeraltive rules, such as i) Majority

Voting; ii) Municipal Request; iii)) Central ApprokaUnder Rule iii), the central

government chooses its configuration accordingh® referendum within the entire

economy. In contrast, under Rules i) and ii), theices of local governments lead to the

configuration change. Rule i) requests that townsose whether to merge with its

neighbor according to the referendum within itsgdiction. The merger is realized

when it is accepted by the majority of residentsach town joining to. In case of Rule

i), each town implements the referendum for whetbe change the political

configuration. Once the configuration change israppd in one of towns, this town
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requests for altering the configuration, and iinsnediately accepted by the central
government.

This section is organized as follows; in SubsecBah we focus on the choices of
local governments on the political merger. Subsecs.2 formulates the problem under
Rule i), and summarizes how the political configiara is determined under this rule.
Subsection 3.3 shows the political configuratiodemRule ii) while Subsection 3.4
formulates the problem of the central governmemd, shows the results under Rule iii).
31 Choice of Local Governments

Since the referendum for the configuration is idtroed in each town under Rules i)
and ii), Towni determines their choice in order to maximize ttiktyiof their median
voter, g". Note that, however, since the political configima, o, is determined by
the outcome of three towns’ choices= (S, S, §), it is expressed as the functionsof
namely o = o(s). When the referendum for the merger is introduce@ach town,
Town i (i=1, 2, 3) chooses the strategy, in order to maximize the median voter’s
utility. If Town i wants to merge with its neighbprthens={i, j}; if this Town i wants
to keep the isolation, thes={i}. Formally, let us denote byg the strategy chosen by

Towni, then it satisfies:

s =arg ngax\/(é,?’“ a(s)) (17)
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Let us first compare the payoffs under the two-taenfigurations, g,, and o,,.
According to the comparison, we obtain the follogvlamma:
Lemma 2
All three towns under the configuratioa, prefer the configurationo,, to o,.
Proof: see Appendix C.
This result stems from the heterogeneity of resglamong three towns. Taking the

differences in payoffs of three towns between aprfitions 0,, and o, :

m m —Agm em 1 b 2 m b 20m
V(G 0,)-V(6]0,,)=67In 2;;2 +§[26?1 In 91;3+92|n 931;} 0, (18-1)

m m
12 23 3

\Y (62’“,023) _V(sz,alz) =67In O +%[5f|n%+6§ln zjlzj >0, (18-2)

205 1 6. In——+20%In N (18-3)
3 20, 2

\Y% (49;“,023) —V(H;,“,alz) =83'In

m m m
3 23 12

In each of Equations (18), the first term of theS_Elaptures the difference in the benefit
from the public good between two configuratioms, and o,, while the second
parentesis term is the difference in the net larmbme. For residents in Town 3, the
merger with Town 2 results in the increase in thblis good provision and the decrease
in the net land income due to the capitalizationtled scale economy on the their
residence. According to Lemma 2, however, residentSown 3 outweigh the scale

economy against the negative impact of the mergetheir net land income. For
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residents in Town 1, allowing the merger of Townartl 3 increases the net land
income while it leads to the smaller amount of plalic good provision compared to

merging with Town 2. Lemma 2 indicates that sirfee fise in the net income exceeds
the loss in the public good benefit, Town 1 allawe merger of Towns 2 and 3, and
keeps its isolation. In contrast to Towns 1 ande8idents in Town 2 have to choose its
counterpart of the merger. In either configuratitrey experience the fall in the income
while the public good provision differs with thewderpart of the merger. According to

Lemma 2, since residents in Town 2 can enjoy theeramounts of the public good by

merging with Town 3, they choose Town 3 as theunterpart of the merger.

By using Lemma 2, we can limit our focus on threafigurations out of four such as
0,, O, and 0,,,. Let us now deal with the problem how the parame#tue, affect
each town’s preference toward the merger or thefigumation. According to the
comparison of each town’s payoffs between the gomditions o, and o, we can

derive the threshold of the access costt, (g,,0,) at which

For t>t(o,,0,) , Town i prefers the configuration o, to o,

( V(@"0,)<V(@"0,) ); otherwise, the configuration o, is preferred

(V(Him’ Uy) > V(Him’a-y’ ))

18



By comparing thresholds (g,,0,) for each Towni, we obtain the strategy of
Towni, §, asin Lemma 3:
Lemma 3
i) Towns 2 and 3 choose the isolatiog,={} , if t>t (0,,0,) while they support the
merger of the three towns, s ={1,2,3} if (00,92t . When
t.(0,,0,)2t >t (0,,,,0,), they prefer a two-town merger.
ii) Town 1 prefers isolation,s ={1} , if t>t(0,,,0,); Otherwise, it chooses the
three-town merges, ={,2,3}.
Proof: see Appendix B.
Lemma 3 solely states that, as access costs fquuiblec facilities decrease, each town
becomes more willing to merge with its neighbors.

Finally we compare the threshold§(o,,0, ), among three towns, and this result is
summarized in Lemma 4:

Lemma4

Among three towns, Town 1's thresholgo,,0,), is the lowest while Town 35,

t.(0,,0,), is the highest for any pair of configurations, and o, .
Proof: see Appendix B.

This lemma states that the preference toward tiigroation change differs among
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towns. Namely, residents in Town 3 can sacrificeranaccess cost to achieve the
configuration change while a small increase inabeess cost may make those in Town
1 reject configuration change. Since residentsawiT 3 are the major beneficiaries of
the scale economy from a merger, they are mosingito merge with its neighbors. In
contrast, residents in Town 1 are the major bermefes of the pecuniary externality
through land rent, which diminishes through the geertherefore, they will be most
inclined to oppose a the merger.
3.2 The Majority Voting

Under this rule, the merger takes place if relevémwns agree. Since the
configuration is determined via negotiation amoogrts, each town’s choicg does
not necessarily coincide with the outcome of Mayo¥ioting. Therefore, it is necessary
to define the equilibrium for Majority Voting. Lets represent byf (o,) the set of
towns merged under the configuratios, ; then, under the configuration,,,
f(0,)={2,3} while under the configuratiors,, f(o,)=¢. By using f(o,) and
§ in Eq. (17), the following definition summarizeset equilibrium of the Majority
\oting:®

Definition

® This definition is based on the Delta StabilitHart and Kurz (1983). Jackson and Wolinsky
(1996) also study the negotiation among playersfamdulate the Pairwise Stability. However, it is
not inapplicable in our model since the pairwisb8ity is based on the negotiation between two
players.
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The configurationog, is the equilibrium configuration of the Majorityothg if the

following two conditions are satisfied:

| ((])q* = f(g,), (19-1)
kOsn () $. for k3 f(g,). (19-2)
i0f (ay)

In order to make image of this definition cleat,us focus on the configuratior,,.
Condition (19-1) requests that,, is the equilibrium if s, ={1,2,3} and s, ={2,3}
as well as s, = s, ={2,3}. Furthermore, condition (19-2) urges that the camrset of
all three towns’ strategies does not include Towm bther words, to assure the merger
of Towns 2 and 3 as the equilibrium, either Towmust choose to keep the isolation, or
Towns 2 and 3 must reject the participation of Tdwin the merger.

As shown in Subsection 4.1, each town has a diffevalue of the threshold for a

configuration change fronmo, to o,. Given the definition oft (o,,0,), among

towns merged under the configuratian,, the town with the lowest threshold is
decisive in the negotiation of the merger. Denotthg minimum threshold among
towns merged undeo;, by tE(Uy,ay) implies

tE (ay,ay) = iDrp(Lr:)ti (ay ,ay) . (20)

Then for t<tE(Uy,0'y), all towns participating in the merger undey can improve

their median voters’ welfares by the merger; otheewthe merger harms the welfare of
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at least one of towns. By using the Definition atfc(ay,ay), we can derive the
equilibrium configuration of the Majority Votingg®:

<<Figure 2: About HERE>>
Proposition 1
The configuration o, is the equilibrium for the case of Majority Voting
t>t(0,,0,) ; the configuration 0, , if 1°(05,0,)2t>t"(0,,0,) ; the

configuration g,,, if (0, g,)=t. Formally,

g, fort >t (023,%) :

0% =1 0, 0rt5(0,,0,) 2t >t5(0,,,0 ),

O,y fOr t5(0,,5,0 ) 2 t.
Proof: see Appendix B.

Figure 2 plots thresholds in Proposition 1 on tfaet) space. This figure shows that
as the access codt, increases, the merger via Majority Voting becorhesder to
achieve. Furthermore, for sufficiently large valoé a, a three-town merger via
Majority Voting cannot be achieved . This is beegusr residents in Town 1, the loss
of the net land income is too large when the degreéhe heterogeneity among
households is sufficiently large; consequently,ytmefuse to merge with other two
towns.

4.3 The Municipal Request
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Under this rule, the change of the configuratioketa place according to the
following procedure. First, each of three townssseut a referendum for the
configuration change. Once the configuration chasgproved in one of three towns,
it is always realized. Since, as in Lemma 4, regglén Town 3 are more willing to
merge with others, Town 3 always requests confijpmachange. In other words, under
this rule, the threshold for the configuration cpars equal to one for Town 3: that is, if
we express byt"(o,,0,) the threshold under this rulé;(c,,0,) =t,(0,,0,). By
using this relation, the configuration under therlid¢ipal Request,g®, is derived as:
Proposition 2
Under the Municipal Request, Town 3 always requestsnerger so that the
configuration o, is the outcome ift>t%(o,,0,); the configuration o,,, if

t5(0,5,0,) 2t >t7(0,,,0 ,7); the configuration g,,, if t7(0,,3,0,;)2t. Formally,

g, fort>t" (023,%) :

R —

o" =1 0, f0rt?(0,,,0,)2t>t%(0,,,0,)

O,s fOr (0,50 ,5) = t.

Proof: Since tR(Uy,ay) =t,(0,,0,), itis obvious from Lemma 3.
QED
This result is qualitatively similar to the equiilom of the Majority Voting, oF:

namely, as the access cdsincreases, the configuration change becomes thfficult
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to be realized. Also note that, reconfiguration Mynicipal Request is always easier
than Majority Voting since, as in Lemma lff(ay,ay) :ts(ay,ay)>tE(ay,0'y).
4.4 The Central Approval

In this case, the central government seeks referanfdr the configuration change
accross the entire economy. The configuration chaisgimplemented once it is
supported by the majority of the economy. To puifterently, the central government
solves the following problem:

maxy (6?“" ,a) :

where 6" =(6+6)/2 is the median voter of the entire economy. In eetting,
however, the median voter of the economy is idahtto that of Town 2; that is,
6" =@". Therefore, if we denote byc(ay,ay) the threshold under this rule,
t°(0'y,0),):t2(0'y,0y).9 By using Lemma 3, the configuration under the @ant
Approval, ¢°, is derived as:
Proposition 3

Under the Central Approval, the configuratiosi, is the outcome ift >tC(0'23,J¢);

® By following the similar procedure described inbSection 3.1, we obtain the threshold
t=t(o,,0,) atwhich:

V(HM ,ay):V(HM ,ay).

In addition, fort<t°(ay,ay) , type 6" households prefer the configuratias, to g, ;
otherwise, o, is preferred.
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the configuration o,,, if t°(0,,0,)2t>t%(0,,,,0,); the configuration g,, , if

t,(0,,5,0,9) 2t. Formally,

o, fort>t, (023,0,/,) ,

0% = 0, 10rt,(0,,,0,) 2t >1,(0,,,0 ).

0,3 fort,(0,,,0 ,) =t.
The configuration under this rulez©, also qualitatively resembles to those under other

settings.

4. The Efficiency of Alternative Rulesfor the Political Merger

In order to evaluate the efficiency of the alteweatrules on the political merger, in
Subsection 4.1, we investigate the configurationctvimaximizes the social welfare.
Hereafter, we set this configuration as the benckrfa the evaluation of alternative
rules, and we call it the welfare-maximizing cowufigtion. In Subsection 4.2, by
comparing the configurations under three altermatives, o, ¢~, and ¢¢ with the
welfare-maximizing, we evaluate the welfare effefcalternative rules.
4.1. The Welfare-M aximizing Configuration

This subsection derives the welfare-maximizing gpmition, which is treated as the
benchmark for the evaluation of alternative rullesderiving this configuration, we

assume that the boundaries of three partition®@ogenously given: that is, no towns
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are formed by dividing three partitions. In thisnse, the welfare-maximizing
configuration deviates from the optimum. Formaltisis configuration is derived
according to the following problem:

maxSW(o) . (21)
In the process of solving the problem (21), we cotapt :to(ay,ay) according to the
following relation:

SW(Jy): S\/\(O'y).

Furthermore, for t>t°(ay,0'y) , we have SWo,)< SWo,) ; otherwise,
SW(a,) > SWo,). In addition, it is easily show that the threstwldio(ay,ay), are
solely dependent on the degree of the heterogeneigg8/6.*° By using this
threshold, Proposition 4 summarizes the welfareimaing configuration o°.
Proposition 4
The configuration g, maximizes the social surplus it>t°(0’23,0¢); the
configuration o0,, , if t°(0’23,0¢)2t>t0(0123,0'23); the configuration g,,, , if

t°(0,,5, 0,9 =t . Formally,

g, fort>t° (023,0,,,) ,

o

0° =1 0, fort°(0,,0,) 2t >t°(0,,,0 ).,

Oy fOrt° (05,0 ) =t.

Proof: see Appendix C.

10 See Appendix C.
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<<Figure 3: About HERE>>

Figure 3 plots thresholds in Proposition 4 on ttagt) space, and it shows that as in
the outcomes summarized in Section 3, the configurahanges from the three-town,
o,, to the single-town,o;,, via the two-town, g,, as the access cost,decreases.
This result indicates that the political mergesdgially desired when the access cost is
sufficiently low. Furthermore, as in the outcomesler three alternative rules, between
the two-town configurationsg;, and o, the configurationo,, is never realized as
the welfare-maximizing. This is because, sincerdsdents in Town 3 have relatively
strong preference intensity toward the public goothpared to those in Town 1, it is
more efficient to introduce the scale economy iwi@ through the merger.
4.2 The Evaluation of Alternative Rulesfor the Political Merger

This subsection addresses the evaluation of atteenaghree rules described in
Section 3 by comparing with the welfare-maximizoanfiguration. Prior to investigate
the welfare effects of three rules, we comparettihesholds, t (0,,0,) (T=ERC,
0):
Proposition 5
The thresholdt’ (0,,0,) has the following relationship:

tE (021.23’ 023) <to(0-1230-2; <tc(0-1230- 2}<tR(0- 12(9- ;3’ (22_1)
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t* (023,%) =t° (023, 04,) < t°(023,a¢) <t R(023,0¢) : (22-2)

Proof: see Appendix D.
QED

Eq. (22-1) summarizes the relationship of threshdtd three-town merger while Eq.
(22-2) compares the thresholds for the merger @fnk2 and 3. In case of three-town
merger, the decisive town for the configurationiesuwith rule: that is, Town 1 under
the Majority Voting; Town 2 under the Central Appaty Town 3 under the Municipal
Request. Therefore, by computing the differencthenpayoffs of three towns between
two configurations,o,, and o,,,, we can approach to the difference in outcomes

among three rules:

360, 260 207 N

V(O ow)-V(Ero) =ormT BT n TR0 @)
V(8",0,,) -V (8", ,) :@mlnﬂgj’we—lmﬂf—ﬁ fori=2,3 (23-2)
205 3 6" 3

In both Equations, the first term of the RHS is fiemefit of the merger, the increase in
the public good through the scale economy; the reederm is the change in the net
land income; and the third term is the increasthéaccess cost. For residents in Town
1, the merger results in the loss of the positktemality from the Town 23 through the

net land income; therefore, they become less wiltoomerge with Town 23. In contrast,

under the configurationo,,, Town 23 is the source of the pecuniary exteryralit
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therefore, they can reduce their payment for tistddesce by merging with Town 1.
Consequently, they are more willing to merge theawn 1. In other words, these two
towns have incentives to internalize the pecungatgrnality by choosing the merger.
Evaluating Equations (23-1) and (23-2) &tt°(0,,,,7,,) :
V(8n.0,)-V (6804

m b m m
= {Hlm In 301;3 26 L In 2953} 1[9”‘ In 123+ Z 6"In 39123} <0,
A 3 6, 3 6" 55 20,

V(8"00) -V (870
{Hmln 391%3 b 265;} l[emln B, > 8"In 39123} >0 fori = 2,3
200 3 6" | 3 " 55 v.op

In these equations, the first bracket term capttiremet benefit of the merger for each
town while the second bracket term is the averagebenefit for the economy. These
two equations show that, due to the pecuniary eatiy through the land rent, Town 1
underestimate their net benefit of the merger wihdans 2 and 3 overestimate theirs
compared to the net benefit of the entire econdrhg similar mechanism is realized
under the case of the merger of Towns 2 ahd 3.

Because of the capitalization, the Municipal Retjueskes the merger easier while

the Majority Voting makes it harder compared to thwelfare-maximizing level.

1 In this case, Town 2 is pivotal in determining figuration under the Majority Voting and the
Central Approval. As in Lemma 1, the merger wittwha3 implies that Town 2 gives up the net land
income. Consequently, Town 2 becomes defensivasigie merger. In contrast, residents in Town
3 can reduce the payment for their residence thirdlug merger; therefore, they become more
aggressive against the merger.
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Therefore, we need to deal with the problem suah uhder what circumstances, which
type of rules should be implemented. In order twesthis problem, we denote IS\W
the social welfare under the configuratian :
SW = SWo') for = E R

By using this, Proposition 6 compares the socidfases under three alternative rules:
Proposition 6
The social welfare SWT=E, R, Q has the following relationship:

SWi= SW= SWfor H0,,,,0,4)< ¢ {0,505,

SW > SW = SWfor 0(0123’023)< 1 C(0123’0-2;’

SWE= SW= sW
for t° (0,05, 0) St <tR(0,,,0 »)

and® (o, %) <t stR(023 %)
SWi> SW= SWfor %0,,.0,)< ¢ Y0,.0,),
Proof: It is obvious from the definition ot°(c,,0,) and Proposition 5.
QED
Figure 4 summarizes Proposition 6 on thet) space, and it shows that different
type of rules becomes efficient under the differsats of parameter values. For example,
in case of the three-town merger, when both thessccost is relatively low against the

degree of the heterogeneity (point A of Figureth® Municipal Request or the Central
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Approval replicates the welfare-maximizing configtion. In contrast, when the access

cost is relatively high (point B of Figure 4), thjority Voting or the Central Approval

achieves the same configuration as the welfaresmaiig one.

<<Figure 4: About HERE>>

In reality, there exists a global tendency towalw treorganization of local

governments, especially in metropolitan areas, thigdtype of the reorganization aims

at internalizing the spillover of the benefit offghie goods provided in the central city.

This situation corresponds to the case of the mesf@&owns 1 and 23 in our model.

Furthermore, the access cost becomes lower thamebéfie to the technology progress,

and the tastes of households become more hetemgenEven in such a situation,

however, our result suggests that it is ambiguoutelt which type of the rule setting

replicates the welfare-maximizing outcome. If thagmitude of the access cost,is

relatively large compared to the degree of the rbgeneity, a, the decentralized

negotiation will be the second-best rule; otherwises important to soften the political

barriers to the merger by revising the rule. Ineotiords, in any case, it is necessary to

focus on the relative sizes of the access costilamdlegree of the heterogeneity when

considering the revision of rules.
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5. Concluding Remarks

This paper has constructed a model of the polito@&rger of jurisdictions by

incorporating the tradeoff between the scale ecoe®nand its costs such as the

increases in the access cost to the facility, anthé heterogeneity among residents.

Furthermore, by introducing the land market expliciour model includes the

pecuniary spillover through the capitalization offedence in the policy among

jurisdictions on the land rent. Due to this spi#o\and the difference in the preference

intensity of residents, each jurisdiction has dedént attitude toward the political

merger. Specifically, as the residents have thenger preference toward the public

good, jurisdictions become more willing to mergehmheir neighbors because they

receive more benefits from the merger through tlorales economy and the

internalization of the pecuniary spillover.

By using this model, we examine the efficiency lufet alternative rules: such as i)

Majority Voting; ii) Municipal Request; iii) CentraApproval. We find that the

Municipal Request becomes superior to the Majovibying when the access cost is

relatively low compared to the degree of the hagfeneity while the Majority Voting is

superior to the Municipal Request when the accessis relatively high. These results

stem from the difference in the welfare gain of deenomy through the merger and the
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gain or the loss of internalizing the pecuniarylleper for individual jurisdictions. In

many real cases, the Municipal Request or the @eApproval is more applied to the

merger of lower-tier jurisdictions compared to tajority Voting in order to make the

merger easier to accomplish. Our results suggasisthce the access cost is decreasing

due to the progress in the transportation techrwplttese two rules, the Municipal

Request and the Central Approval, may become nftiogeat than ever. It is, however,

shown that in some cases, these two rules may eeatierior to the Majority Voting

especially when the access cost is relatively higginst the degree of the heterogeneity.

That is, when choosing the rule for the politicarger, it is important to care about the

degree of the heterogeneity among households dssviiie access cost.

Although it is difficult to observe the degree bEtheterogeneity among households,

the degree might be revealed through the differé@mt¢iee public good provision among

jurisdictions. Therefore, in the future researck,meed to construct the empirical model

to investigate the efficiency of alternative rulés.addition, since, in our model, the

geographic configuration of towns is exogenousleqij it is important to deal with the

case where the geographic configuration of townal$® endogenously determined.

Furthermore, in practice, the merger of the cerntityl and its suburb is still a topic of

debate; hence, we also need to work with the palitmerger in the monocentric city
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model as in Okamoto (2009).
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Appendix A: The Second Stage Outcomes

In order to derive the second stage outcomes, eat tihe land rent at the periphery in
one of jurisdictions as fixed. The second stagecaues are summarized in the
following tables:

<<TABLE A1l: About HERE>>
By using the results summarized in Table Al, theimeome under two configurations,

og,, and g,, is computed as:

1, g | tN
R,(0,) :5[(012—53)+0g|n 2;3_ s

2[ (o 267 | tN

Rs(alz)zg (67 -5) +65In =22 Y
L 3

R(0)=3 (o7 -0)+0rm 22 |-,
L 1

U/ m  am em | tN
st(azs):§ (623_01)"'6?In Z;m +_6'

23
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Appendix B: The Proof of Proposition 1
Lemma 2
All three towns under the configuratioa, prefer the configurationo,, to g,.
Proof:
There are two types of the two-town configuratian, and o,;, and we compare

the payoffs of all towns between under, and o,,. Through the calculation,
\ (91m'012) _V(91m’023)

—i{(a—l)ln a+5 +4a In (5a+1) +2|I(5a+])(a+ 33}< 0,

Aa+2 Ad2+) " 4(2a +1)°

<1g8{9(a+1) ALALEER 'n((ifﬁf)ﬁ <0

:g{(7a—7)lnﬂ+4alr' (a+2)(5c7+])3 +4Ir‘(a+2)4(",:ﬂ+ :)}< 0

Az+) a2+ (a+g (2+)(a+

Thus, all towns strictly prefer the configuratiam,, to o,,: i.e. we can rule out the
possibility that the configuratioro,, as the equilibrium configuration.

QED
Lemma3

i) Towns 2 and 3 choose the isolatiog,={} , if t>t (0,,0,) while it supports the
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merger of three towns,s ={1,2,3} if t(0,50,)2t . For the domain of

t(0,,0,) 2t >t (0,,,0,), they prefer the two-town merger.

i) Town 1 prefers the isolations ={1} , if t>t, (0,5, 0,); otherwise, they choose the
three-town merges, ={,2,3}.

Pr oof:

By using Lemma 2, there are three types of theigordtion, 0,,0,,and o,,;,

which might emerge at the equilibrium. By comparithg payoffs of three towns

between two configurationsg,, and o,,, we have thresholds (0,;,0,) (=1, 2, 3):

6|6 or 26° 29"‘}
t(0,5,0,)==|FIh-2+—LIn—2|, (B1-1)
1(020) N{B &g 3 6

m b m b m
t2(023,0¢)=2 o In 205, % 0% Oy, % | (B1-2)
N g 3 6" 3 290
m b m b m
tg(aze,,aw):E 67 In 20 , 2% 10 6 G | (B1-3)
N & 3 6" 3 24¢

Following the similar procedures, we obtain theegolds t(0,,;,0,) and

(0153, 09):

m b m b m
)= 2 H{“Insﬁﬂ%ﬁln6L+ilng—2 : (B2-1)
g 3 6" 3 6

2| m, 365, 6> &r & o
t2(0123,0¢)=ﬁ{62 In 9;3+§1Ing—}+élng—}] (B2-2)
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m b m b m
t3(0123,0¢,) -2 {6{2‘ In 30 +9_1|ng_2+2_92|n 6—3} (B2-3)

N g 3 6 3 6"
3| m,. 300, 26" 6"
t, (0120 03) zﬁ{el In gllmzs + 31 In 252,2] (B3-1)
m b m
t (01050 13) :i{am In 301§13 + 2%, 2053] fori=2, 3. (B3-2)
N 26, 3 6

For each town, by comparing Equations (B1), (B&y é83), we have:

t, (0'123,0};)) = 2 (0123’023) *h (0-23'0-¢)

fori=1,2, 3. (B4)

Therefore, we can limit our focus on the comparigbtwo of three thresholds:

t1(023'0¢)_t1(0123'0¢)
:;_Lln (8a+4)12 +In (8a+4)24(a+37 }
N[ (sa+1) (a+5’(w+9 ~ (@+)(a+ ¥ (9a+9)”

27(3a+3"(+1° 213+ 3" ( &+ )

g{mn ard) (a+y  (&r+4 fa+ 9" }o

i{aln (8a+4)”(a+5° ‘in (r+9°(a+3* }>O.
F(sa+)"(w+37 2 &+3)°( &+4)°

In summary, for each town, we have the followinigtienship:
t1(01231023) >t1(0123 J(ﬂ) >t 1(0 230¢z) ’ (85'1)
t (00 00) >4 (01250,) >t (0,,40,) fori=2,3. (B5-2)

According to the definition oft, (o, ,0,), Towns 2 and 3 change the strategy for the
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merger: namely, alsincreases, the three-town merger to the isolatiarthe two-town
merger. In contrast, under the configuratioms, and o,, Town 1 does not merge
with its neighbor; therefore, Town 1 chooses tlsison as long as >t,(0,,5 0 ,,) -
QED
Lemma4
Among three towns, Town 1's thresholgo,,0,), is the lowest while Town 3,
t.(0,,0,), is the highest for any pair of configurations, and o, .
Proof:
According to the comparison of Equations (B1) aB#8)( we have:
t, (023,0¢) < tz(azg, J¢) <t 3(023%) , (B6-1)
t,( 0105 O 00) <t T 130 )<t (T 1,0 ). (B6-2)
According to Equations (B4) and (B6), it is eashown that:
t(0100,) <ty(01,50,) <t {0,,0,).
QED
Proposition 1
The configurationg, is the equilibrium of the Majority Voting it >tE(023,0'¢); the
configuration 0, , if t5(05,0,)2t>t5(0,0,) ; 0y, if 15(050,9)2t .

Formally,

42



o, fort>t" (023,%) ,

E _

0% ={ 0, 0rt*(0,,0,) 2t >t5(0,,,0 ).

Oy fOr t¥ (05,0 ,) =t

Proof:
By using the definition OftE(O'y,Uy) and Equations (B6), it is easily derived:

t* (023,J¢,) :tz(azg,a,p) ,

t5 (0105 025) =1,(0 1230 5) -
According to Lemma 3, we have:

s ={2.3 fori= 2,3ift*(0,, g,) 2t
s ={1,2,3 fori= 1,2,3it*(0,,, 7,5) =t
Finally, we need to consider when the configuratbanges fromo,, to o,,,. From
Lemma 4,
t5 (0105 O 25) =110 1250 ,) <t {T 1,0 A<t (O Lo )s

This implies that even it >t%(0,,,,0,,), there may exist some of towns prefer the
three-town merger to the two-town. Since the metgkes place only when all towns
participating approve it, fot >t%(0,,,,0,), Town 1 never supports the three-town
merger; therefore, the two-town merger is realitet>t"(0,,,,0,,) .

QED
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Appendix C: The Proofs of Propositions4 and 5
Proposition 4
The configuration g, maximizes the social surplus it>t°(0’23,0¢) ; the

configuration gy, , if t°(0,,0,)2t>t%(0,,0,) ; 0, , if a =6 16 .

Formally,
o, fort>t° (023,0,/,) ,
0° =1 0, fort°(0,,,0,) 2t >1°(0,,,0 ,) ,
O3 TOr 10 (05,0 ) =t
Proof:

First, we can rule out the possibility of emergitige configurationo,, as the
welfare maximizing configuration since we have fibleowing relation:
_ .3 _ .3
—_ m m -
=N 8".0,)< N 0".0,5)= SWo,).
i=1 i=1
Thus, we have three candidates,, o,;, and g,,,, for the welfare maximizing

configuration. By comparison of social welfares anbstituting 8 = a8, we obtain:

2 m 9(a+1 . - o+
to(0123’0¢)=3_ﬂ{01 " EJ/+5)+02 In3+86;"In E‘u+ﬂ

to(0123,023):%{g;n|n (@9, gorg (a+])}

a+5 j=2 (20'+])

3(a+1) B+l

According to the comparison of those thresholds,
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2t° (0-123!0-23) +t° (JZS'Jw)
3 .

t° (0123,0'¢,) = (C1)

Therefore, we can limit our focus on thresholt?s(az3,a¢,) and t° (g,,,,0,;) . From

the comparison of these two thresholds:

1 F(a+2’

6
SR QELACAS

Flars (+)  8(w+ Yla+ )|

t° (023' J(p) -t° (01237023) =

(C2)
The terms within the logarithm function of (B2) isif:

Fla+) _ F(w+)
#la+s) (+)" 3(@+ ) (a+ )

1<

Therefore,

(a—l)é?I F(a+1’

t°(05.0,) ~t° (01 —
(200 oo > e G e (e

>0. (C3)

Hence, according to Equations (B1) and (B3), wainl®Proposition 1.

QED
Proposition 5
The thresholdt’ (0,,0,) has the following relationship:
t5(O1p O 2) % (01250 ,) <tE(0 130 A<tR(T 1 ) (22-1)
t* (023,%) =t° (023, a¢) < t°(023,a¢) <t R(023,0'¢) : (22-2)

45



Pr oof:

From the calculation,to(ay,ay) and t (g,,0,) have the following relation:

3

t° (Uy’UY):%Zti(UWJy)' (C4)

i=1

Let us first focus on Eq. (22-1). According to Lead, we have:

tE(a-12?,70-23) :'[1(0-1230-2;<tc (U 1239 zl:t QU 129 )3<tR(0- 129 )zazt (g v )23
By using (C4),
t® (0123,%) <t° (0123, Jw) <t R(leadw) .

Therefore, we focus on the comparisontB(am,aw) and tc(am,aw) :

a-1)8 9(a+ o+
to(0123,023)—tE(01230292( SN)_ 3In 4((2a+]i)+ln 4(a'+ 53 :

In case of Eg. (22-2), by using Lemma 4 and (C4) have:
t* (023,%) :tc(am,%) :t2(023,0¢) <'[A(0'23,J¢) =t 40’ 230¢) :
t° (023,%) < '[A(JZS, J¢) :
Furthermore, through the calculation, we obtain:

_ 20
t© (023, J¢) -tF (023,%) = aéﬁl In 4(5a ++1]) :

QED
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FIGURES

Partition 1 Partition 2 Partition 3

Figure 1. Geographic Configuration.
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Figure 2: the Equilibrium Configuration under the Geographic Pattern {1, 2, 3}.
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Figure 3: the Welfare-M aximizing Configuration
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Figure 4: Comparison of Alter native Rules
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TABLES

Table 1: RulesImplemented in the United States

) o Number of
Rules Requirement for Reorganization .
States
Judicial Approval Approval of reorganization proptssby courts 1
S Approval of reorganization proposals by legislasuo& upper-tier
Legislative Approval 8
governments
Quasi-Legislative Establishment of state-authorized independent casions and 8
Approval approval by commissions
o ) Referendums: voting groups include residents iisglictions to be
Majority Voting _ 29
reorganized
o Setup of proposal by a jurisdiction and approvathgylegislatures
Municipal Request 7

of this jurisdiction

": Total number of states exceeds 50 since thréessteport two rules are implemented.

Source: Lindsey (2004).

Table 2: Possible Merger Patterns

Configuration Towns
a, Town 1 Town 2 Town 3
2P Town 12 Town 3
O, Town 1 Town 23
0123 Town 123

49



TableAl: theHead Tax, Public Good, and Land Rent at the Periphery

Configuration Towns Tax Public Good Land Rent at the Periphery
"N 205 N
Town 12 a, ZQTZN 6;‘—91’2+€2b|n9—rf+r3——
g, o 2
Town 3 a’ AN [
c
Town 1 ar aN A
c
0-23 m m NI
Town 23 A 20;3N a" -6+ glbmﬂri?’ +T, _IN
c g 6
O, Town 123 8 3N s
c
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