




















































































































sort shown in Figure 4 can and do occur in reality, and they do so only during decentralized
mergers (Heisei) and not centralized ones (Meiji). Furthermore, the qualitative explanation
offered for the outcome shown in Figure 6 is also in line with the model in Section 2: the
municipalities shown on the map differed substantially in levels of indebtedness and revenue
sources, and the observed mergers were the result of an attempt to avoid matching with
undesirable but neighbouring municipalities.

Another potential objection at this point is that the above results are due to the fact
that our coalition formation model uses feudal villages as the players, but these are relatively
large: in the central planner’s preferred partition, a municipality on average consists of only
3.8 feudal villages. In contrast, results in the literature on Tiebout sorting generally assume
that sorting can occur at the household level. In Appendix F we illustrate a simple way to
change parameters in order to check whether our results regarding inefficiency are driven by
the small number of players per coalition. We find that they are not, which suggests that
our findings may be generally applicable to games where there is Tiebout sorting with both
horizontal and vertical heterogeneity. We now investigate what particular aspects of our

game are essential to generating the inefficiency results that we have just reported above.

7.2 Importance of Congestibility

Column IV of Table 4 shows results where there is both vertical and horizontal heterogeneity
but 75 = 0. In this case the cost of running a jurisdiction is the same regardless of the number
of residents. We see that here core partitions in the decentralized game are very close to
the partition that would have been chosen by the central planner: inefficiency reported in
Column IV of Table 5 is less than half of the already tiny amounts reported in Column III.

The intuition for this result is that, with only a fixed cost of providing services, adding
any member to a coalition will decrease the contribution required from existing members. If
there were no horizontal differentiation, this case would correspond exactly to one considered
in Farrell and Scotchmer [1988] where there is no inefficiency. The presence of horizontal
heterogeneity creates a theoretical potential for inefficiency, but empirically this turns out
not to be important. Thus, in an environment in which public goods can be provided with
only a fixed cost, it appears that decentralized mergers are unlikely to cause any particular
problems. Congestibility of the public good is key to our inefficiency results, further under-
scoring the importance of obtaining parameters based on data. A pure public good yields
very different simulation results; however, even the most casual empiricism suggests that the
vast majority of local government spending is not on pure public goods.

A potential objection at this point is that the different results we obtain for v = 0
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Online Appendices — Not For Publication

A Simulation Details

A.1 Derivation of Equation 8

For coalition S’ to be a blocking coalition for the partition 7, it must be the case that
vi(m) < v (") for all i in S”. For a given m, we are interested in finding such an S’ or
proving that none exists and thus 7 is in the core. Leaving v;(m) as is, and using Equation

5 to expand v;(S’), we obtain

Yi Yir ey
; — 2 > pi) - Y . 22

i'es’ i'es’

Both terms on the right in this inequality have a y;/Ys term. We divide both sides by this,

obtaining

(M < (47 Y p) = 3 (i, ), (23)

Yi ires ies’
which (after rearrangement) is the constraint in (8).

Now let z be a vector of binary variables of length N, with z; = 1 if 7 € S’, and zero
otherwise. In Inequality 23, the expression Yo = > .o 9 can then be rewritten as >, 2y
Similarly, > . cq i = >y 2oy and Yo yurd(i,3") = Y. zpypd(i,i"). The only variable in
Inequality 23 that is not known is then z. Consider the following set of (pairs of) disjunctive
constraints:

Vi either Inequality 23 holds or z; = 0. (24)

This is one pair of constraints per player, for a total of N pairs of constraints.

The problem of finding a coalition S’ that is a blocking coalition for the partition 7 is thus
equivalent to the problem of finding a vector z that satisfies the restriction given in (24). By
adding a vector of weights w to Inequality 23 and maximizing the sum ), ¢ w; = >, zw;,
we turn the problem of finding a blocking coalition into an optimization problem. If there
are multiple potential blocking coalitions, different blocking coalitions can be selected by
varying the choice of w: a very negative value for w; will select a blocking coalition that does
not include ¢, whereas a very positive value for w; will select a blocking coalition that does

include 1.
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A.2 Computation Notes for Algorithm 1

To run Algorithm 1, we use CPLEX to compute solutions for the binary integer program
given in 8: CPLEX considers this problem to be a binary program with “indicator con-
straints”. From a computational perspective, presolving the problem with about 1000 play-
ers is computationally costly. We thus first check sub-problems for each county in Gifu.
Only if none of these have a blocking coalition do we check the whole problem. This reduces
dramatically the amount of time spent in presolve.

A further reduction in time required can be obtained by stopping the optimization prob-
lem at the first solution. Fully solving the optimization problem dramatically lengthens the
time required to find the next blocking coalition, and does not appear to improve the time
required to find a core partition. Stopping upon finding the first (integer feasible) solution
results in different runs of the algorithm producing different solutions, as desired.

The generalizability of the computational approach employed might appear limited be-
cause of the specific form required. The use of linear inequalities, however, is not as restric-
tive as it may first appear. Barros [1998] and others describe methods for expressing more
complex restrictions in linear form by generating additional variables. Although using this
approach may currently be computationally challenging, integer programming algorithms
have seen enormous improvements in speed in recent years [Bixby 2012]. Combined with
improvements in hardware performance, simulation of at least approximate versions of mod-
els with non-linear payoff structures may soon become feasible. The easiest of these would
likely be an Alesina and Spolaore [1997] type model involving quadratic loss from some ideal
point.?

One might wonder what the “best” core partitions look like, where the planner can select
a partitions out of those that are a decentralized solution. Unfortunately, it is difficult
to modify Algorithm 1 to produce partitions that are desirable from a social perspective,
because choosing the “best” myopic deviation in this case involves a non-linear objective
and is thus computationally costly. Using the Dinkelbach [1967] approach is possible, but
it appears that the increase in computation time is not rewarded by partitions that are
particularly good from the social planner’s perspective. This provides suggestive evidence

that there may be no partitions that are anomalously good.

20Early results using a dataset based on the Heisei municipal mergers suggest that games of up to 100
players can be simulated using quadratically constrained mixed integer programs. Although the increased
numerical difficulty of the quadratic model reduces the number of players by an order of magnitude, 100
players would still be sufficient for many applied models.

49



A.3 Computation of Centralized Solution 7f® (Equation 10)

In order to compute 7L2, the central planner’s optimal partition conditional on there be-
ing exactly k coalitions, we must have already obtained estimates B for the importance of
different types of heterogeneity. We then combine all the types of distance present in our
data:

s(i, i) = a4+ Buyped?™ (i, i), (25)

type

where s(i,4") is similarity between i and ', a is an arbitrary constant, and the types of
distance are listed in the rows of Table 2. We use B from Column XI of Table 2. In order to
run the Hartigan and Wong [1979] algorithm, however, we must convert our problem into a
standard k-means problem. We do so via the following steps, using the pairwise similarities
between players that we just computed.

A k-means problem can be described by giving the coordinates of each player in euclidean
space. Alternatively, the problem can be described by giving a Gram matrix that allows the
calculation of distances between players. The relation between these two forms is given by
the definition of a Gram matrix: if z;, 29, and z3 are the locations of three points in a

euclidean space of any dimension, then the associated Gram matrix is

Z1"R1 k122 Z1°RZ3
2921 k2 Rk2 Z2°Z3|

Z3 21 R3-29 R3°Z3

where 27 - 25 is the dot product. The distance between any two points can easily be computed

by using the entries of this matrix: for example, the (squared) distance between points 1 and

218 21 - 21+ 29+ 23 — 221 - z5. Any symmetric positive semi-definite matrix is a Gram matrix,

and gives the distance between a set of points in euclidean space in the way just described.
If the matrix

s(1,1) s(1,2) --- s(1,N)

s(1,2)  s(2,2) (26)

5(1;]\7) s(N,N)

is a Gram matrix (i.e. if it is positive semi-definite), then we are done, and we use G as
the input to Hartigan and Wong [1979]. The choice of the constant a has no effect on the
distances described by G: the (squared) distance between players 1 and 2, for example, is
given by s(1,1) + s(2,2) — 2s(1,2) which does not depend on a. The choice of a, however,

does change the eigen decomposition of G and thus is important to algorithmic performance.
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We choose

o— ]_V—?; 33 B (0,1, (27)

i/ type

where the negative sign is necessary because the entries in B are negative, but we wish a to
be a positive constant.

If G is not positive semi-definite, then we perform a Hathaway and Bezdek [1994] “spread
transform” of G. If all players have the same income y; then we can perform this as follows.
GG must have negative eigenvalues because otherwise it would be positive semi-definite. Let
A be the most negative eigenvalue of G. Now construct G = G + |\|[Iy, where Iy is
the identity matrix. By construction G’ will be positive semi-definite, and the (squared)
distances between players have all increased by exactly 2|A|. Since all pairwise distances
have increased by this amount, the optimal solution to the £ means problem described by
(G’ is the same as the original problem described by G. The difference is that G’ is a Gram
matrix, and thus describes a clustering problem in euclidean space that can be solved via
the Hartigan and Wong [1979] algorithm.

For the case where y; is different for different players, construction proceeds as follows.
Let A be the most negative eigenvalue of D(y)/2G D(y)"/?, where D(y) is the diagonal matrix
with entries y on the diagonal. Then let

G'=D(y)""* (D(y)"*GD(y)"* + |\ Iv) D(y) ">, (28)

To see why this construction makes sense, consider the case where we begin with three
players all with y; = 1, labeled 1a, 1b, and 2. Let these players have locations in euclidean
space given by a spread transform away from the origin by |A|: that is, z1, = (1/|A],0,0),
z1p = (0,4/|A],0), 22 = (0,0, 1/|A]). Now suppose we wish to create a new game by combining
players 1la and 1b so that now the game consists of only two players. Due to the properties of
k-means we only need to keep track of the centroids of the players. The centroid of the new
player 1 is now located at z; = (1/|\[/2, v/]A]/2,0). The Gram matrix associated with this
[Al/2 0

[A

by the inverse of the weight of the players.

new game will thus be , illustrating why the spread transform must be scaled

Some versions of the Hartigan and Wong [1979] require that input be provided in eu-
clidean form, rather than as a Gram matrix. This is not problematic: if G’ is a Gram matrix,
then it has a decomposition of the form G’ = AA"Y, where A provides the locations of points
in euclidean space. This decomposition is not unique, but the objective function of the algo-

rithm is defined in terms of distances between points and these are as specified in G’. The
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precise choice of A is thus of limited importance: we create A via an eigen decomposition.
The solution to a k-means problem is generically unique. On the other hand, the decen-
tralized coalition formation game can in general have multiple partitions in the core. We
thus see that the central planner’s solution is qualitatively different from the decentralized
solution: it is not possible to apply some modified version of k-means to generate core parti-

tions, because we would be generating a unique solution for a game that does not have that

property.

B Additional Tables and Figures
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Appendix Figure B.1: Probability of Empty Core (Random Pairwise Distances)
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Each grid point on each line is based on 1 million randomly generated games.
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Appendix Figure B.2: Average Number of Partitions
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Each line consists of 101 grid points, corresponding to values of v, in the [0,5] interval.
Each grid point on each line is based on 100,000 randomly generated games where d(i,i") =
d(i',i) ~ Normal(0, 1). Core partitions are counted via brute force enumeration (rather than
Algorithm 1) to avoid any potential for undercounting.
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Appendix Figure B.3: Average Size of Coalitions
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Each line consists of 101 grid points, corresponding to values of ; in the [0,5] interval. Each
grid point on each line is based on 100,000 randomly generated games. The average size
of coalitions is calculated by using brute force enumeration to generate all core partitions
for a given game, calculating the average coalition size in each of these partitions, averaging
across all partitions, and then averaging across all randomly generated games. In this way
random games that have more core partitions are not overweighted relative to games that
have fewer.

The “plateau” around 7; = 1.5 corresponds to a partition with two (usually evenly sized)
coalitions. The grand coalition begins appearing with high probability only at higher values

of 1.
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Appendix Figure B.4: Probability of Empty Core (Random Euclidean Distances)
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Appendix Table B.5: Monte Carlo Simulation Results

N =10 N =100 N = 1000

True value -0.3 -0.3 -0.3
Mean -0.60 -0.31 -0.33
Bias -0.30 -0.01 -0.03
Standard Deviation 0.48 0.26 0.11
RMSE 0.57 0.26 0.11
RMSE ratio 2.19 2.36
/10 2.15 2.15
V10 3.16 3.16

For each choice of number of players N, we construct 1000 random datasets via the following
technique. First, randomly choose locations for N players, uniformly in a square of side
length v/N. Compute the “geographic” distance between each pair of players. Next, create
a second type of heterogeneity (“religion”) by randomly assigning each player a 0-1 variable
with probability 0.5 of either. Let § = (—1,—0.3) give the weight on geographic vs. religious
heterogeneity.

Next, we compute the optimal k-means partition following Equation 10, for £ = N /3. We
do not need to choose a value of 7, and compute the “correct” socially optimal partition,
because v; does not enter into the estimation process for 3: all we need is that the players
are divided correctly into a reasonable number of coalitions, and that, conditional on the
number of coalitions, this partition is optimal for the central planner.

Next, treat this optimal partition as the actually observed partition (like Column I in Table
1), and generate a set of alternative partitions corresponding to the set of all pairwise permu-
tations (like Column II in Table 1). Run maximum score estimation on this artificial dataset
in exactly the way described in Section 4.2. Estimates are for the relative importance of
religious heterogeneity, with the importance of geographic heterogeneity fixed at -1. There
is thus only one parameter being estimated, with a true value of -0.3.

RMSE Ratio: to assess the convergence rate, we report RMSEy_10/RMSEN_100 and
RMSE y-100/ RMSE y—1000-
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Appendix Figure B.6: Probability of Partitions under Algorithm 1
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Probabilities that various core partitions will be generated by Algorithm 1 in a single ran-
dom game (this is the random game with the greatest number of partitions out of 10000
games). We run Algorithm 1 10000 times on this random game, with random weights
w; ~ Normal(0,1). All core partitions are generated at least once, but some are gener-
ated with much higher probability than other ones. Figure B.6a shows the case where
d(i,i") ~ Normal(0, 1), and Figure B.6b shows the case where players are randomly located
in a square.
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Appendix Figure B.7: Welfare vs. Frequency of Partition Being Generated by Algorithm 1
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Each point represents a single partition in a single randomly generated game, where N = 10
players are randomly assigned locations on a square. Each partition is assigned a rank based
on how frequently it is generated by Algorithm 1. Each partition is also given a percentile
relative to the social welfare across all individually rational partitions: this is an attempt
to standardize across games, because some games may have more distant players, and thus
lower payoffs, compared to other games. When we run a bivariate regression comparing the
frequency rank of the partition with its social welfare percentile, we find that partitions that
have a higher numeric rank have a higher social welfare (black line, t=7.0). However, when
we add a dummy variable identifying each distinct game to this bivariate regression, we
find that the statistical significance of the relationship disappears (red line, t=1.0). It thus
appears that games that have many partitions have higher payoffs, but within a single given
game, partitions that are more likely to be generated by Algorithm 1 do not systematically
have higher or lower payoffs than those less likely to be generated.
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Appendix Figure B.8: Change in Distance: WSS(m;®) — WSS(m2))
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Appendix Figure B.9: Constrained Generalized Additive Model Estimates
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Blue dots are the computed differences WSS(mp®) — WSS(7j 2, ) taken from Figure B.8.
Pink dots are the smooth increasing function that best fits the blue dots, computed via a
Liao and Meyer [2019] constrained generalized additive model.
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Appendix Figure B.10: Ratio of Welfare as a function of both 7, and 7,
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Average inefficiency in games with N = 7 players for a grid of 101 x 101 grid points, evenly
spaced at parameter values between 0 and 500 for both fixed cost 7, and variable cost vs.
We randomly generate 10000 games per grid point.

We begin by randomly generating player locations from a uniform density on a square with
side length /6.8 x 7 km. This matches the density in our Meiji data: one player per 6.8
sq. km. We do not generate different populations for players; instead, we let 75 be the per
player variable cost of running a jurisdiction. In our Meiji data, the average population of
a village is 613 people, and we calibrated v, ~ 0.58 in Section 6.1. This means that in this
figure 75 = 0.58 x 613 ~ 355 has the same per player variable cost. A per jurisdiction fixed
cost of 1 ~ 182 corresponds to our choice in Section 6.1. We place a black triangle in the
figure at this (y1,72) pair. We do not attempt to match the income dispersion in the Meiji
data, but instead draw y; ~ Uniform(0, 2 x 613), which matches the Gifu average of roughly
1 koku per capita.
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Appendix Figure B.11: Ratio of Welfare to Planner’s Optimum, v, 4+ v, = 537
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Average inefficiency in games with different numbers of players, for 101 points, with 10000
random games per point. Each game is generated the same way as described in Appendix
Figure B.10.

The points used correspond to (71, 72) pairs that satisfy the equation vy + v, = 537. This is
a line that passes through the black triangle at (182,355) and intersects the axes near then
end of the plot area of Appendix Figure B.10.



Appendix Figure B.12: Decentralized mergers with equal per capita tax base
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Edges indicate members of the same coalition. Colours are the same within each coalition,
but random across coalitions. This is a different core partition than that shown in Figure 5.
There appear to be only two coalitions of “leftovers”, both involving only a pair of players.



C Data Construction

This appendix describes the exact method used to construct each of the variables listed in
Table 1. The main data source is the Gifu-ken Chouson Ryakushi. The GKCR was originally
digitized by Skinner [1988], but he does not appear to have used it in published work. The
GKCR version used is courtesy of Tsunetoshi Mizoguchi and Kei Okunuki, based on an
original version at the Skinner Data Archive. A bilingual codebook is available in Mizoguchi
[2004].

The GKCR describes the feudal villages (shizen son) present in Minou province, which
contains most of the population of Gifu. It omits villages in Hida province, further to the
north. There is a lengthy debate in the domestic Japanese literature regarding the exact
definition of a shizen son: Yamaoka [1977] provides detailed examples. We do not participate
in this debate, as our definition of a shizen son is imposed on us by the data source. Each line
in the GKCR becomes one player in our coalition formation game. This decision is defensible
because the GKCR was collected for administrative purposes, and data is available for the
units in question only because they were administratively important: the line items in the
GKCR were the base level at which taxes were collected during the feudal period.

Municipal mergers are not recorded directly in the GKCR. Our post-merger boundaries
are based on official 1919 municipal boundaries provided by the Ministry of Land, Infras-
tructure, Transport, and Tourism. Two mergers and one split that occurred in 1903-05 were
reversed (the next boundary change did not occur until 1921). The boundaries shown in
Figure 1b are thus those of 1897, except for one minor boundary adjustment that does not

affect any calculations.?!

C.1 Points

The boundaries shown in Figure la describe each feudal village as a polygon. However, in
most cases, the villages in the GKCR actually correspond to one or more clusters of houses,
surrounded by the land worked by these households. Although a household level map is not
available for Gifu, the Jinsoku Sokuzu (“Rapid Map”) of 1880 shows the precise location of
households for part of eastern Japan. Appendix Figure C.13 shows a representative rural
area: the households are clearly clustered, and the location of households could be reasonably
accurately described using only a small number of points. We take advantage of this feature

of the population distribution of this period, and create a new dataset based on points rather

21The most comprehensive list of municipal changes appears to be that maintained by M. Higashide at
http://uub.jp/. For Gifu, we cross-checked these with the Gifu-ken Chouson Gappeishi (“History of Town
and Village Mergers in Gifu Prefecture”) and verified that they were correct.
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than polygons. In most cases only one point is required to describe a village: this means
that there is basically no within-village heterogeneity in terms of geography, and will allow
for us to ignore potential within-village politics when we perform counterfactual simulations
in Section 7.

The specific method we use to construct this point data is as follows. We begin with
geocoded gazetteer data on Meiji locations, courtesy of the Center for Integrated Area Studies
at Kyoto University. This data is based on the 1891 and subsequent official maps of Gifu
Prefecture. As with more modern maps, a variety of data was presented on these historical
maps. There are two particularly important types of data for our purposes. The first of these
is the “place” data: here a name was written on the map and an associated dot indicated
the exact place on the map where the settlement with that name was located. The second
type is where the name of a city, town, or village was written on the map without a dot
indicating its exact location. These two different types of data, along with many other types,
are coded separately in the gazetteer. The relevant subset of this data is shown in Appendix
Figure C.14. The legend in this figure shows different types of points that are provided by
the gazetteer.

We reviewed a subset of this data to establish the relative geographic accuracy of these
different types of points. The “place” points appear to have excellent geographic precision.
In contrast, the “city”, “town” and “village” points appear to be based only on the location
at which the name of the city, town, or village was written on the underlying 1891 paper
map. In general, this does not appear to correspond to the physical location of houses, and
thus these types of points are of substantially lower accuracy than the “place” points. About
half of the feudal village polygons in our data have exactly one “place” point within their
boundaries. For these villages, we use this point as their geographic location. If a feudal
village has more than one “place”, then we keep track of all of these points, and will use
them all (with equal weighting) for distance calculations.

If a village has no “place” points within its boundaries, then we proceed to the next
lower type listed in the “Order of use” legend in Figure C.14. This is “station”, which gives
the location of a train station for the very small number of cases where one exists.?? If a
village still has no points, we continue this process, looking for gazetteer points related to
municipality names (“city”, “town”, “village”). We continue in the same fashion for schools,
companies, structures, and plains. In all cases, only the first type shown in the “order of

use” legend in Figure C.14 to have any associated points inside a feudal village polygon is

22We place these lower in our order of use because train stations were generally built after the municipal
merger period, and only show up in the gazetteer because some of the maps on which it is based come from
the early 20th century. There are only 9 train stations in the gazetteer.
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Appendix Figure C.14: Gazetteer Point Data
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Appendix Figure C.16: Points per Feudal Village
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used as the location of that village. If this type has multiple associated points within the
feudal village boundaries, then we keep track of all of these.

There are 59 feudal villages for which no points are found via this method. After manual
inspection, 29 of these are cases where an appropriately named point is located just outside
of the village polygon: we assign these points to the appropriate village. In the remaining
30 cases, we use the geographic centroid of the polygon for the location.

Figure C.16 shows a histogram of the number of points per feudal village. For a majority
of feudal villages, we have exactly one point associated with the village. In a small number
of cases, there are a dozen or more points associated with a single feudal village. Appendix
Figure C.15 shows the points that are used.

In Appendix Figure B.12 we report simulation results graphically using a single point for
each player. Here the location of this point is equal to the mean latitude and longitude for
the points associated with that feudal village. These “display points” are shown in Appendix
Figure C.17. This is purely for ease of presentation, however, and all calculations are done

over multiple points for the feudal villages that have them.
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Appendix Figure C.17: Players and Adjacencies
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Appendix Figure C.18: Straight-line Distance
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Appendix Figure C.19: Walking Distance
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C.2 Distance

Straight-line distance is calculated using the great-circle distance formula, assuming that the
earth is a sphere. For feudal villages represented by more than one point, this distance is
calculated as the average distance across all relevant points. That is, if J; is the set of points
associated with feudal village i, and Jy the set of points associated with feudal village 7/,
then the straight-line distance d°“(i,) is calculated as

d®U (i, 1) dSL (29)

jEJl i GJ/

where dSL (7,7") is the straight line distance between point j and point j'. The result of re-

dS" containing a straight line distance

peated application of Equation 29 is a distance matrix
d(i,i") for each pair of feudal villages i and 7.

For expositional purposes, we calculate a histogram of the straight line distances between
adjacent feudal villages: these are d°“(i,4’), with the (4,7') pairs used corresponding to the
edges shown in Figure C.17. Figure C.18 reports these distances: the modal distance is bit
less than 2km, but some distances are substantially longer.

Straight line distance is likely inappropriate in the case of Gifu, however, because much of
the prefecture is mountainous, and thus the actual path used to travel between two villages

would not be a straight line, but rather a more complicated route that minimizes elevation
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changes. For these calculations, we do not consider data on the road network in place during
this period: this network was relatively primitive, and we assume that there are walking
tracks located wherever our algorithm calculates that people will be travelling. Although
trains were being introduced during this period, they were used for longer distance journeys,
and are not relevant for distance calculations between a feudal village and its neighbour, or
the next village over. Thus, we consider walking as the only mode of transport.

Given the mountainous nature of the prefecture, we assume that the major determinant
of walking time is elevation change.? We use digital elevation data from the Geospatial
Information Authority of Japan, at 10 meter grid square resolution. Figure C.20 shows this
elevation data.

To calculate walking time between two points based on this elevation data, we use the
Fontanari [2000] implementation of Dijkstra’s shortest-path algorithm, applied to a raster
version of the elevation data.?* The walking time returned is anisotropic: the cost of walking
uphill is not simply equal to the benefit of walking downhill. Thus, the shortest path to a
destination may be different from the shortest path returning from it. We use the roundtrip
distance, following both of these paths, divided by two.?® In the case where feudal villages
are associated with multiple points, the approach in Equation 29 is used.

Figure C.19 reports the walking distances for adjacent feudal villages. The units used
here are 1000s of seconds, because walking speed is approximately 1km per 1000sec, and
thus with these units coefficient estimates will be of roughly comparable magnitudes when
using the straight line distance data and the walking distance data. According to the figure,

the modal walking time to an adjacent village is a bit less than two hours.

23Rivers in Gifu are often seasonal, and generally small. A qualitative inspection of boundaries shows that
they do not appear to follow rivers in a systematic way, and a preliminary quantitative analysis using GMM
and the actual location of the boundary between two adjacent municipalities appeared to confirm this. We
do not report these results because the standard errors were very high, and the econometric model used
differs substantially from that presented in Section 4.

24This is the “walking distance” function r.walk in the GRASS GIS package. Parameters are left at their
default values, which correspond to the Aitken [1977] and Langmuir [1984] adjustments to the Naismith
[1892] walking time function.

250ne is reminded of hiking trails that split at certain points, offering both a steeper and a gentler route.
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Appendix Figure C.20: Elevation

Dark brown indicates low elevation, white higher elevations, and green highest.
In mountainous regions, low elevations tend to correspond to river valleys.



Appendix Figure C.21: Most important product (by value)

C.3 Other Covariates

For non-geographic variables we will we use a discrete version of Equation 29. Within a
given feudal village we may have villagers producing different types of products, farming
different types of land, or practicing different religions. For exposition, consider the case
where different villagers produce different products (rice, wheat, etc.). Let J; be the set of
villagers in feudal village i, and let .J; be the set of villagers in feudal village ¢’. The distance

dP™d(i,i") is then calculated as

AP, i) = 1, 1 ZZd‘de(j,j’) (30)




Appendix Figure C.23: Most important feudal lord

Feudal lords (ryoushu) were a basic part of the tax collection and administration system during
the feudal period. The lords are reported in the GKCR as historical data: they were removed early
in the Meiji restoration, and thus cannot have any direct effect on municipalities during the Meiji
period. Their historical legacy, however, could plausibly include cultural differences across feudal
villages controlled by different lords.

where dP4(j, j') is equal to 0 if villager j and villager j are producing the same product, and
equal to 1 if they are producing different products. Now let ¢(j) denote the type of product
produced by villager 7, and let sfimd denote the share of product of type t in village 7. We
can then rewrite the above summations in terms of product shares rather than individual

villagers:

1 ( d
= > (1)
. ()’
|J1| jeJ
rod rod
= S}‘,Ji <]_ — Sfi/ )

t
R (31)
t
In the case where ¢ = i’ the summation becomes Y, s#, the Herfindahl index for the
concentration of types, and thus 1 — ", s gives an index of the heterogeneity of types. This

index is frequently used in political economy, for example in work on ethnic fragmentation

following Easterly and Levine [1997]. We thus see that our functional form for non-geographic
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Appendix Figure C.24: Religious sects
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distance is equivalent to this popular measure of heterogeneity.

Unless all production in village 7 is of a single type, we will have dP*4(i,4) > 0, but we do
not need d to be a true mathematical distance for any of the computations in our paper: it
is sufficient that dP™?(i,4’) represents the dissimilarity in production between villages i and
i

In our data, we do not have micro-level information on the specific product being pro-
duced by each villager in each village. Instead, we have data on total production for each
type of product in a village. Thus, when we compute sfimd for each product type t village 1,
we do so by calculating the share of production value that product ¢ accounts for in village
1. There are 37 different types of products in the GKCR data, but even approximate price
data only appears to be available for 21 of these, and thus only 21 products are used in our
calculations: all of these 21 are agricultural, although some of the omitted 16 products are
not. Figure C.21 shows the most important product in each feudal village by value, with
the legend including data on the total share of each item.

We use a similar method to calculate distances regarding the types of land present in each
feudal village, the identity of the lord of the village during the feudal period, the identity of
religious sects in the villages, and the distribution of land among landlords. Figures C.22 -
C.25 provide a summary of these data.

In addition to agriculture, some areas of Gifu engaged in fishing. This was mainly along
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Appendix Figure C.25: Landlord size

Share of landlords in each landholding size bin
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Landlords in each village are counted by size of landholdings: greater than ¥100, 200, 300, 500,
700, 1000, 1500, 2000, 5000, 10000, and 20000. Violet corresponds to small landlords, and red to
large landlords. Villages are sorted by amount of total holdings. Because of data quality issues, no
“less than ¥100” category is used.

Appendix Figure C.26: Fishing




Appendix Figure C.27: Koku per capita, by Feudal Village
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the banks of rivers, although some ponds and lakes appear to also have been used. Figure
(.26 shows the distribution of fishermen in Gifu. We calculate a distance measure for fishing,
using two types: “fisherman” and “other”.

Two important final variables of interest are income, y, and population, p. Population
density data is shown in Figure C.28. We treat income as equivalent to tax base per capita.
In our data, tax base is measured in koku: Figure C.27 shows the distribution of koku per
capita in the data. The modal koku rating is close to 1 koku per capita. This is a plausible
value, as the koku unit of measure was originally defined as the amount of rice required
to feed a man for one year, and production in rural Japan during this period was close to
subsistence levels. Gifu, like most of Japan during this period, was predominantly rural and
agricultural.

The GKCR contains many other variables that we do not use in the analysis. Most of
these are ignored because they appear to be at best only tangentially related to municipal
mergers: for example, there are very detailed reports of the calendar day when each of
many crops are traditionally planted and harvested in each village. One additional variable
that is of interest is that dealing with migration. In the GKCR, only 0.8% of individuals
were classified as migrants. This classification is based on honseki (“registered domicile”),

which should capture all individuals that migrated, and possibly also children of migrants.
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Appendix Figure C.28: Population Density

Population per 1000 bu

Villages with higher population density have municipalities with smaller surface area, while those
areas with lower population density have jurisdictions with larger area. This pattern follows the
“size density hypothesis” of Stephan [1977], which has been subjected to considerable study outside
of economics. In Gifu, the pattern continues to hold for the post-merger municipalities. The pattern
also holds across a wide selection of countries, and varieties of jurisdictions [Stephan 1984]. Suzuki
[1999] provides additional citations along with an application to Japanese data. The pattern does
not appear to be due to measurement error: this possibility was discussed in Vining, Yang, and
Yeh [1979] and Stephan [1979].

Thus, migration does not appear to have been that substantial in Gifu during the period in
question, although substantial urbanization was occurring elsewhere in Japan. This justifies

the omission of migration in our model.

C.4 Official Household Target Size (Column IX, Table 2)

The official orders that resulted in the Meiji municipal mergers occurring explicitly mentioned
a target size for amalgamated municipalities: they were supposed to be between 300 and
500 households. Let HHg be the number of households in municipality S. Then

T HH300 = Z 1(HHg > 300)

Semw

L HH500 — Z 1(HHS > 500) (32)

Sen

Here mergers will be the “right” size when 2, gusoo is high and 2, msoo is low. This means
that =, msoo has the same direction (high is worse) as the many other distance variables, but

the sense of Zr muso0 is reversed. As would then be expected, the sign on 20 guso0 — Zyr0 mr300
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Appendix Figure C.29: Households (post-merger)

2.0 -

0.5 —

0.0

T T T T
50 100 200 500 1000 2000 5000
Number of households

is the opposite of all other variables in Table 1. This variable is presented graphically in
Figure C.29.

The definition in Equation 32 only makes sense if all the partitions considered contain
the same number of municipalities. It might be possible to rewrite Equation 32 as an average
rather than a sum; however, we do not pursue this, and it is not obvious that it would lead
to reasonable results. We thus do not include this variable in Columns X and XI of Table 2,

because it is not defined in a way that could be used for counterfactual simulations.

D Example 2, continued

Let @ be the permutation that exchanges players 3 and 4 while leaving players 1 and 2
unchanged. The grand coalition and the all-singleton partition are left unmodified by v,
and thus we exclude them from calculations below. Additional partitions left unchanged

and thus excluded are {{134}{2}}, {{2,34}{1}}, {{1.2}.{34}}, {{1}.{2}.{34}}, and
{{1,2},{3},{4}}. We label the remaining partitions as follows, highlighting the players to be
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permuted:

m = {{1,2,3},{4}} m = {{1,2,4},{3}}
ms = {{1,3},{2,4}} m = {{1,4},{2,3}}
™ = {{1,3}, {2}, {4}} ms = {{1,4}, {2}, {3}}
mr = {{1},{2,3}, {4}} ms = {{1},{2,4}, {3}}.

We have set v(m;) = 1 and v(m;) = 0 for j # 1. This yields the following probabilities that

the decision maker will select each partition:

Pr(m) ~ 0.275 Pr(ms) ~ 0.050
Pr(m3) ~ 0.070 Pr(my) ~ 0.070
Pr(ms) ~ 0.038 Pr(mg) ~ 0.066
Pr(m;) ~ 0.038 Pr(ms) ~ 0.066.

We see that Pr(m;) > Pr(m) because the deterministic payoff for m is higher. Although the
deterministic payoffs for all other partitions are the same, Pr(m;) < Pr(mg) and Pr(m;) <
Pr(7mg) because if €13 or €a3 is positive then m; will likely be chosen instead of 75 or .

We now verify that the permutation rank ordering property holds. Expanding the sum-

mation in Inquality 16, we see that the first few terms are

(Pr(m) — Pr(mg)) - sign(v(m) — v(ms)) + (Pr(mg) — Pr(m)) - sign(v(my) — v(m)) + ...

but sign(v(m ) — v(m)) = —sign(v(me) — v(m)) and thus we can collect these, giving us
2 (Pr(m) — Pr(my)) - sign(v(my) — v(ms))+
2 (Pr(ms) — Pr(my)) - sign(v(ms) — v(my))+
2 (Pr(ms) — Pr(m)) - sign(v(ms) — v(me))+
2 (Pr(m7) — Pr(mg)) - sign(v(my) — v(mg)) >0

for Inequality 16. We then see that Pr(ms) = Pr(m,), so this term vanishes. Replacing
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Pr(m), Pr(ms), and sign(v(m;) — v(my)) with their values, we obtain

2(0.275 — 0.050)+
2 (Pr(ms) — Pr(m)) - sign(v(ms) — v(mg))+
2 (Pr(m7) — Pr(ms)) - sign(v(m7) — v(ms)) > 0,

but Pr(ms) — Pr(mg) = Pr(m;) — Pr(ms) = 0.038 — 0.066 = —0.028. Regardless of any small
changes to v(ms),v(mg),v(77), and v(7s), then, Inequality 16 will be satisfied.

E Proof of Proposition 1

Proof. Begin by letting 1e be the permuted version of the idosyncratic shocks. It is easy to
visualize this if we express € as a matrix, with e flipping the relevant indices. For example,

if N = 3 then we would have
€11 €12 €13

€= |€21 €22 €23

€31 €31 €33

and
Cp—1()y=1(1) Ep-1(yp=1(2) Cy-r(1)w=1(3) Ep()p(1)  Ep()y(2)  Ep(1)v(3)
Ve = |ep-12)p-1(1) Ep1@u-1(2) E1@u1(3) | T |Es@u() Ep@u@)  Ew@wE) |
Ep=1(3)p=1(1) Ep=1(3)y1(1) Eyp—1(3)p1(3) EpB3)y(l)  Ep@)p(1)  Ey(3)y(3)

where the later equality follows from v being self-inverse.
Now let ¢m(e|v) be the permuted version of the chosen partition 7(e|v). We will show

that the inequality

/f(e) Z (1(m° = m(ev)) — 1(vm°® = 7(ve|v))) - sign (v(7°) — v(y7°)) de > 0 (33)

mOell

holds unless v(7) = v(¢ ) for all partitions 7. We will do this by examining every potential

value for € and its permuted version te.

1. First, consider a “symmetric” value of € such that e = ye. We are interested in the

1

partition 7! = 7(e|v) = 7(ve|v), and its permutation 7!, Either 7! = 7! or it does

not. We consider these two cases separately:
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(a) If Y7t = 7!, then
(7! = 7(elv)) — 1(¥r! = 7(e|v)) = 0.

(b) On the other hand, if 7! # 7!, then it must be that v(7!) —v(b7!) > 0 because

the idiosyncratic components e(r!, ¢) and e(¢7!, €) = e(¢7!, 1¢) are equal. Thus

(L = m(elv)) — 1" = m(elo)) -sign (v(x") — v(n')) >0,

and we will have the equivalent when considering the partition !

(1(ym" = m(elv)) — 1(m' = 7(e]v))) - sign (v(¥7') — v(x')) > 0.

Here the inequalities will be strict when v(7!)—v (') > 0. Ifv(x') = v(¢7?t) for
all partitions 7! then the partition rank ordering property is satisfied immediately
and we are done. If not, then there will be some 7! such that v(7!) —v(¢7!) > 0
and the inequalities are strict. We have thus shown that the inequality in the
rank ordering property holds strictly so long as it holds weakly in the remaining

cases.

2. Now, consider a value of € such that ¢ # 1e. Let ' = 7(€|v). There are two possibili-

ties:

(a) Suppose that v(7!) — v(p7t) > 0. If so, then it follows immediately that
(1 = melo)) — 16! = w(elo)) -sign (u(r) — 0(¥r) > 0
and the equivalent when considering the partition ¢
(L(ym" = m(elv)) — L(m' = 7(e|v))) - sign (v(¥7") — v(n')) > 0.

(b) Suppose that v(m!) — v(ir!) < 0. We are then interested in the nature of the

partition m(¢elv). There are two possibilities:

i. If w(elv) = 7! then
1(r! = 7(ejv)) — (7t = 7(elv)) = 0.

ii. If 7(ve) # ! then we need to again consider two different subcases. Let

7@ = m(¢elv) be the alternative partition that was actually selected by the
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decision maker instead of ¢7!'. Compare v(7®) to v(y7®):

Al If v(7®) > v(¢7®) then

(1(r" = 7(elv)) — L(vm' = 7(e[v))) - sign (v(x') — v(¥7')) = —1

but

(L(m® = 7(¢elv)) = L(Ym® = 7 (¢e|v))) - sign (v(7) — v(Pm®)) = 1

and thus this € and e pair will cancel to zero in (33) because f(e) = f(e)
by exchangeability.

B. If v(n®*) < v(¢pn*) then we would be in trouble. We will show that
this cannot occur by considering the choice between 17® and 7! with

idiosyncratic shocks €. Begin by noting that

e(ypm? €) + v(Ym?) = e(n?, e) + v(Y?)

because in Equation 15 permuting both the player labels in 7 and the
labels in € results in exactly the same sum as leaving both unpermuted,

by the self-inverse property of ¢). Then

e(m,pe) +v(Ym®) > e(m?, Ye) + v(m?)
because of the subcase we are in, and

e(m”, ve) +u(n?) > e(yr, ) + v(Y)

because m® was chosen over w!. But then

e(rt, ve) +v(yrt) = e(nt, €) + v(rt)
> e(m!,€) +v(r'),
and combining all of this we are left with
e(pr®, €) + v(m®) > e(r', €) + v(rh),

1

which is a contradiction because 7" was chosen over 7®. Thus this

subcase cannot occur.
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F Smaller Players

In Section 7.1, we find substantial inefficiency in cases where there is both horizontal and
vertical heterogeneity. This is in contrast to the standard result in Kaneko and Wooders
[1986], that games with a “large” number of players should see the efficient sorting that is
assumed in Tiebout models. One might wonder whether our result is due to the fact that
our players form coalition in relatively small groups: if the size of the players were smaller
(with correspondingly more players per coalition) , would the partition that emerged have
different sorting properties? It turns out that this appears to not be the case.

Suppose that we wished to consider the “same” coalition formation game, except with
smaller players. One way to do this, albeit in only an approximate sense, would be to start
by halving the distance cost (e.g. « = 0.055 instead of o = 0.11), which is equivalent to
halving all the distances d(i,4"). Then, in order to retain population density at its original
value, we reduce all populations p; and koku ratings y; of players by (1/2)? = 1/4. This
produces a “zoomed in” version of the original configuration.

If the number of players is large, and their distribution fractal, then this “zoomed in”
configuration will have the same characteristics as the original configuration. Relative to
the social optimum, the resulting number of coalitions in core partitions should thus be the
same, except in the case where the core partitions in the initial game were anomalously large
because the initial player sizes were too big. We find, however, that this effect is in fact
not particularly important: “zoomed in” core partitions have 105% more coalitions than
the social optimum. Thus, it appears that dividing players more finely does not change the

amount of inefficiency in the coalition formation game.

G Post-Meiji Mergers (Col. IV and V, Tables 4 and 5)

The comparison of Figure 4 and Figure 6 suggests that perhaps the model developed in this
paper, although intended for the data from the Meiji period, could be used to perform a
more general analysis of municipal mergers. Since the beginning of the modern municipal
system described in Nishikawa, Hayashi, and Weese [2018], there have been three waves of
mergers in Japan: Meiji, Showa, and Heisei. The Meiji mergers were centralized. The Heisei
mergers were decentralized, with the national government offering a specific set of financial

incentives (including both a “carrot” and a “stick”) in order to encourage municipalities to
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merge. 2

The Showa mergers, however, appeared to have characteristics of both centralized and
decentralized mergers. There was substantial involvement of higher levels of government,
both national and prefectural. At the prefectural level, committees drew up formal merger
plans for the entire prefecture: in the case of Aomori Prefecture, these plans were actually
based on a formal matching model, complete with a payoff structure and an approximation
algorithm. On the other hand, the final mergers had to be approved at the municipal
level. One interpretation of this is that the municipal approval was mere window dressing,
and municipalities could not refuse to participate in the national government plan. Our
simulation results suggest another potential explanation for the seemingly contradictory
“both centralized and decentralized” nature of the Showa mergers.

As documented in Nishikawa, Hayashi, and Weese [2018], during the Meiji period there
were effectively no transfers from the national government to municipalities, and only ex-
tremely limited assistance from prefectures. This allows for the simple model developed in
Section 2. After World War II, however, the Shoup Report commissioned by occupation
forces recommended revisions to the municipal finance system. This resulted in the Heikou
Koufukin (later renamed the Chihou Koufuzei), a transfer system that would eventually grow
to enormous size. Two stylized facts regarding this transfer system are important: during
the Showa period, it was widely considered to provide inadequate equalization for capital
costs, while in the Heisei period capital costs were seen as overstated, and the system was
seen instead as providing inadequate equalization for larger cities.

A stylized version of the transfer system in place throughout the post-war period is that
it is based on lump-sum transfers.?” Previous analysis shows that these transfers can be
modelled as a fixed plus variable amount: this is directly related to the fact that the cost
of providing services can be modelled in this way. With these transfers, from the local
perspective the cost of providing services becomes (1 — 11) + (v2 — T2) D ;e Pi, Where T} is
the fixed transfer amount, and 75 the variable transfer amount, depending on the population
to which services need to be provided.

A transfer scheme of this sort, from the perspective of the municipalities, is equivalent to

26For a recent discussion of the Heisei mergers in the domestic literature, see Machida [2006]. The general
consensus appears to be that mergers occurred democratically, subject to the financial incentives. The “stick”
portion of the national government funding formula change in particular appears to have led many small
municipalities to participate in mergers. This qualitative discussion agrees with the theoretical results in
Weese [2015] regarding when the “stick” should be used.

2TThe details of the system are quite complicated, and subsidies were also present. The appendix of Weese
[2015] provides a brief English-language description.
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Appendix Table G.30: Dependent variable is cost of providing services (’96-97 fiscal year)

I il 111 v v
(Intercept) 1294.6 8084 8343 7922 902.7
(23.0)  (24.4) (25.2) (27.1) (21.2)

POPULATION 136.4  136.0 136.6 1423 1425
0.3)  (0.3)  (0.3) (1L.7) (13)

AREA 43 36 38 29
0.1)  (0.1) (0.1) (0.1)

INCOME.INEQ 0.04 003 -209 -124
(4.8)  (49) (43) (3.3)

INCOME 10704 -779.8 -164.9 -483.4
(69.0) (104.3) (69.1) (79.8)

IS.CITY 3241  369.8 -162 2954
(54.9)  (54.2) (59.2) (48.1)

POP * INCOME.INEQ 1.1 02
(0.1)  (0.1)

POP * INCOME 305 -8.6
(1.0)  (1.5)

POP * IS.CITY 54 -1.7
(2.2)  (1.7)

PREFECTURE X X
N 3220 3216 3216 3216 3216

Units: ¥1,000,000 (roughly $10,000) per year. POPULATION is in thousands of residents, AREA
is in square kilometers, INCOME is in ¥1,000,000 per capita per year, INCOME.INEQ is the
coefficient of variation of income, IS.CITY is a dummy variable coded as 1 if the municipality in
question is a city, and zero if it is a village or town. PREFECTURE is a set of dummy variables for
each of the 47 prefectures, with the restriction that the sum of the coefficients on these variables
must equal zero. Designated cities and special wards are excluded from the regression because they
have additional responsibilities devolved from the prefectural governments, and thus have higher
(and non-comprable) expenditures per capita.
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Appendix Table G.31: Dependent variable is cost of providing services

96-97  06-07
(Intercept) 899.9 582.2
(43.9) (59.5)
POPULATION 1294 131.5

05)  (0.6)
AREA 4.6 4.6
0.2)  (0.2)
N 1194 1194

Units: ¥1,000,000 (roughly $10,000) per year. POPULATION is in thousands of residents, AREA
is in square kilometers, designated cities and special wards are excluded as in Table G.30. The
sample is further restricted to those municipalities that did not participate in a merger in order
to have the same sample in both periods. Thus, the change in coefficients represents a change
in national government transfer policy on the same group of municipalities during the period in
question. Inflation during this period was negligible.

Appendix Figure G.32: Predicted and actual Standard Fiscal Need, Heisei data

"Standard Financial Need" of Japanese Municipalities
('96-'97 fiscal year)

1 1 1

$1,000,000s)

(9) (¥100,000,000s =
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200 400 600
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a change in the fixed and variable costs to 7, = v, — T} and 5 = v — Ty, respectively. Thus,
to simulate the results that would occur in a decentralized set of mergers with a certain
equalization transfer scheme, we need only to change the parameters v; and 7, to 7, and 7,
when running the decentralized simulations, but then retain the original «; when calculating
the optimal partition from the perspective of the social planner. We can thus ask what the
effect of an equalization system of various sorts might have been on municipal mergers, by
asking what the core of the decentralized coalition formation game would look like under
different parameters for the cost function.

We first consider the case where the variable cost is fully subsidized, with T = ~,. This is
a situation often considered in the theoretical literature, and corresponds very roughly to the
case of the equalization payments in the Showa period. Column IV of Tables 4 and 5 show
that in this case the number of mergers is very close to that of the social planner’s optimal
partition, and there is very little inefficiency. This result provides a potential explanation for
the contradictory nature of the Showa mergers, which were apparently both centralized and
decentralized at the same time.?® With an equalization system of the sort in place during
the Showa period, decentralized coalitions were very similar to those that the social planner
would have selected. Thus, during the Showa period, there was close to no contradiction
between the centrally planned merger pattern, and one that municipalities would have wanted
to carry out.?

Now, consider a transfer scheme of the sort in use in the Heisei period. As documented
by DeWit [2002] and others, the transfer system by this point had changed into one that
was exceedingly generous with respect to capital investments, which were large for smaller
municipalities, but did not really adequately compensate municipalities for the variable costs
incurred. The extreme case of such a transfer scheme would be one in which the fixed
cost is completely subsidized, in which case no players would be interested in any mergers
in the decentralized case. In order to cause decentralized mergers to occur, the national
government offered a set of financial incentives, both rewarding those municipalities that

chose to participate in mergers, and penalizing those that did not. In an extremely rough

28Tanaka and Kadotami [1963] summarizes the view of the Showa mergers as centralized, citing Kawaguchi
[1960b], Kawaguchi [1960a], Kawaguchi [1961], Oshima [1958], Oshima [1959], and Fukutake [1959]. Steiner
[1965], however, gives a case study where local politics played a key role in the merger process. More recent
research includes Ichikawa [2011], who emphasizes the importance of both local governments and the national
government in the merger process, and Arakaki [2010], who argues that the large number of municipal splits
is evidence of central control.

290ne might imagine, for example, the central planner began by creating a partition. This was either then
modified to ensure that it corresponded to a core partition, or (more likely, given the anecdotal evidence)
the small number of reluctant municipalities were bludgeoned into accepting the proposed partition, even
though blocking coalitions existed. An explanation of this sort does not appear anywhere in the literature,
but instead arises from the simulations performed based on the model in this paper.
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sense, these incentives correspond to municipalities becoming responsible for a portion of
the fixed cost.

We calculate the fraction of the fixed cost based on a simplification of the calculations in
Weese [2015]. Appendix Table G.30 shows that the transfers during this period correspond
roughly to the fixed cost plus variable cost system in place since the Showa period. Appendix
Table G.31 shows that the changes in the transfer system during the merger period, designed
to provide incentives for merging, correspond roughly to a decrease in transfers of a lump
sum of about ¥300 million per municipality, but the transfer corresponding to the variable
cost component did not change. The merger “incentive” thus corresponds to roughly a third
of the fixed cost, as the remaining two thirds was subsidized by the transfer scheme. Column
V of Table 4 and 5 thus reports the case with municipalities considering a cost equal to only
one third of the fixed cost.
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