
1 Introduction

Local political elites often play a significant role not only in local but also in

national politics. They provide a pool of ambitious and experienced human

resources from which national political parties recruit candidates for national

elections (Fiorina 1994), mobilize and monitor voters (Stokes 2005), and serve

as a channel to distribute particularistic benefits to districts (Scheiner 2005).

Despite its importance, the relationship between local politicians and national

political phenomena has been understudied. Using a natural experimental set-

ting in a Japanese election, this article examines an important dimension of

such connections; the extent to which the existence of local politicians influence

national election outcomes.

In Japan, the Liberal Democratic Party (LDP) has largely dominated

national politics since the party was founded in 1955. Although the LDP tem-

porarily lost power in the early 1990s because of an internal conflict and a

resulting split, it soon came back to power and maintained its leading party sta-

tus until 2009 when the Democratic Party of Japan (DPJ) won the Lower

House election in a landslide. A number of theories have been proposed to
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explain the reason the LDP was able to maintain its dominant status for such a

long period, such as strategic failures of the Socialist Party, the fragmentation

of the opposition parties as a result of the Single-Nontransferable-Vote

(SNTV) electoral system, and Japanese culture.

Some of the more recent studies have focused on the LDP’s strength at

the local level to explain the long-time dominance in the national political

arena. Scheiner (2005), for instance, argues that the LDP was able to maintain

the majority status at the national level because it had an even stronger domi-

nance at the local level, so that an army of conservative local politicians served

as a mobilizer of voters for national LDP politicians in addition to providing

experienced candidates. Local politicians had a strong incentive to support

national LDP politicians because of the clientelistic structure of Japanese poli-

tics. That is, because most of the municipalities heavily depended on fiscal

transfers from the central government where the budgetary resources are high-

ly concentrated, municipal legislators had to compete for distributive benefits

allocated by national LDP politicians so as to secure their own reelection

(Horiuchi et al.2015).

Following the argument that national LDP politicians relied on local

politicians’efforts for electoral mobilization and monitoring in return for dis-

tributive benefits, Horiuchi et al.(2015) hypothesize that the number of munici-

pal legislators is positively associated with voter turnout and the governing

parties’(LDP and Komeito) vote share at the national level 1). In order to deal

with the common methodological challenges such as omitted variable biases and

the endogeneity of the number of local politicians, Horiuchi et al.(2015)

employed a difference-in-differences approach, in which they compared munici-

palities that experienced mergers between two elections in 2001 and 2007, with

those that did not experience mergers. Since the number of municipal legisla-

tors was dramatically reduced in the newly-established municipalities while the
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number remained unchanged in municipalities whose borders remained intact,

Horiuchi et al.(2015) argue that the larger drop in voter turnout and the gov-

erning parties� vote share in the newly-established municipalities between the

two elections can be explained by the important role of local politicians as a

vote mobilizer.

Although Horiuchi et al.(2015) provide insightful findings accompanied by

a clever research design, the study still has potential theoretical and method-

ological problems, such as whether or not municipalities that chose mergers are

really comparable to those that didn’t, even after controlling for several

observed confounders. The decision to merge with neighboring municipalities is

basically made by the municipalities themselves, which makes the self-selection

problem highly likely. Therefore, instead of the approach proposed by Horiuchi

et al.(2015), this article proposes an alternative research design to study the

effect of the number of municipal legislators on national election outcomes.

Specifically, this article exploits an exogenous variation of the legislature

size generated by a national law (the Local Autonomy Act, or Chiho-jichi hou)

in Japan, which determines the maximum size of the municipal legislature

according to population in the municipality, as shown in Table 1. For instance,
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municipalities with population that is slightly smaller than 100,000 can have 30

legislators maximum, while those with a population of 100,000 can have 34 leg-

islators maximum, which means an additional four seats for municipalities with

a slightly higher population. If we can assume that municipalities just below

such a population threshold are very similar to those just above the threshold

with respect to both observable and unobservable characteristics, then it is

possible to consider that the maximum size of the legislature is as-if randomly

assigned among those municipalities. This as-if randomness creates an exoge-

nous variation in municipal legislature size, which makes it possible to credibly

estimate the causal effect of the legislature size 2). More specifically, this arti-

cle tests the hypothesis that the size of the municipal legislature is, ceteris

paribus, positively associated with turnout and the governing parties’(LDP

and Komeito) vote share at the national level.

A similar discontinuity design is employed by Pettersson-Lidbom (2012),

which uses an exogenous variation of the municipal legislature size determined

by national laws in Sweden and Finland to study the effect of the legislature

size on the size of the municipal government�s budget. This article is similar to

Petterson-Lidbom (2012) in spirit, and as explained later, we follow the global

polynomial specification proposed by Pettersson-Lidbom (2012). However, this

research is different in some important respects. First, the outcomes of interest

are not the size of municipal governments, but rather the electoral outcomes at

the national level. To the best of the author�s knowledge, this is one of the

first studies in political science that makes use of population thresholds of

municipalities to examine the relationship between local politicians and national

politics 3). Second, a variety of approaches are used to analyze the data with

discontinuities and to compare the results. This not only helps evaluate the

robustness of the findings, but also contribute to the methodological literature

on how best to use regression discontinuity designs (Hahn et al. 2001; Imbens
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and Lemieux 2008; Green et al. 2009; Dunning 2012).

The remainder of the article is organized as follows. The second section

describes the data and empirical models. The third section reports the results,

and the fourth section assesses the assumptions of the RD approach to validate

the design. The last section summarizes the findings and discusses their

implications.

2 Data and Empirical Framework

This article uses the 2007 Upper House election results 4). The electoral

system used in the election was a combination of the nationwide open-list pro-

portional representation (PR) system and the prefecture-based SNTV districts

with the district magnitude ranging from one to five. The analysis uses the gov-

erning parties’vote share and voter turnout 5) in the PR portion 6). Since the

PR election is conducted at nationwide at-large district, the election result is

aggregated at the municipality level for the analysis. Descriptive statistics of

the key variables are reported in Table 2.

The data for the independent variable, municipal legislature size, is pro-

vided by a survey conducted by the National Association of Chairpersons of

City Councils in 2008. Since this association is composed only of cities (about

800), legislature size data for towns (about 750) and villages (about 190) are
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not available. The hypothesis is based on the idea that the LDP’s electoral

strength has been augmented by local politician’s electioneering efforts, and

their ability to mobilize and monitor voters is probably higher in less-populous,

rural areas (Saito 2010). Therefore, the data limitation might pose an external

validity problem, because the vast majority of the cities have larger population

than towns and villages, where local politicians’electioneering abilities might

matter the most 7). However, our data covers every city, whose population

ranges from less than 5000 to over 3 million. Since municipal level breakdown

of the municipal legislature size in Japan was not publicly available prior to the

survey noted above (cf. Horiuchi et al.2015), this article is one of the first sys-

tematic studies to use the actual size of legislatures to examine the effect of

size on outcomes.

The empirical approach of this article is based on a regression discontinu-

ity (RD) design. In recent years RD approach has increasingly attracted atten-

tion in political science and other social sciences as a powerful design to draw

secure causal inferences. However, as some researchers have pointed out, the

current state of literature is characterized by the lack of consensus on how

best to analyze data with discontinuities generated by arbitrary thresholds.

Figure 1 places various approaches that have been proposed on a line repre-

senting a continuum from the most‘design-based’to the most‘model-based’

approaches.
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First, some researchers recommend to use the simple difference in means

as the most credible estimator to analyze such data (Dunning 2012). If the

design is very strong and a natural experimental interpretation really holds,

that is, units just below the threshold and those just above are truly exchange-

able, then the simple difference in means should be unbiased and there is no

need for additional statistical adjustment. Dunning (2012) goes further to argue

that no ex-post statistical adjustment can make inferences more credible if we

only have less-than-ideal designs in which the exchangeability assumption is

implausible or only weakly holds.

In contrast to this perspective, standard practice currently used is to

employ local linear and local polynomial regressions to control for the forcing

(and other potentially confounding) variables (Hahn et al. 2001; Imbens and

Lemieux 2008). Advocates of this approach suggest that the difference-of-

means estimator is biased if the derivatives of potential outcome functions on

either side of the key threshold are non-zero in the limit at the threshold. For

example, Imbens and Lemieux (2008) argues that “we typically do expect the

regression function to have a non-zero derivative, even in cases where the

treatment has no effect. In many applications the eligibility criterion is based

on a covariate that does have some correlation with the outcome . . . Hence it is

likely that the biases for the simple kernel estimator is relatively high.” Even

if the derivatives are non-zero, causal effect can be identified if the potential

outcome function is smooth around the threshold, i.e., there is no jump. When

local linear and polynomial regressions are used, the causal effect is defined as

the difference between the two quantities: the value of the regression function

of potential outcomes under treatment at the threshold, and the value of the

regression function of potential outcomes under control at the threshold 8).

A third approach is the use of global polynomial regressions. Since both of

the first two approaches only use observations within a certain window around
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the key threshold, the estimator can be inefficient due to the small number of

observations. Thus the advantage of this approach is to gain efficiency by using

the full sample and controlling for the forcing variable (i.e. population in this

case) with higher-order polynomials (Pettersson-Lidbom 2012; see also Angrist

and Lavy 1999). Similarly to the second approach, the causal effect is defined

as the difference between the limits of regression functions at the threshold.

The negative side of this approach is a possibility of introducing bias from

using observations that are very far from the threshold. Observations far from

the key threshold tend to have very different values of covariates and potential

outcomes from those near the threshold, so the exchangeability assumption is

unlikely to hold. Therefore, although this approach still exploits discontinuities

at key thresholds, it is considered to be more‘model-based’, rather than

‘design-based’, compared to the first two approaches.

In addition to the modeling strategies discussed so far, RD analyses also

require bandwidth choice. Choosing the optimal bandwidth is difficult because

there is a trade-off between bias and efficiency. On the one hand, as the band-

width becomes narrower, municipalities just below and just above the threshold

will more likely be similar on average, but the number of observations can

often be very small, which makes estimation inefficient. On the other hand, larger

bandwidths make estimation more efficient by increasing the number of

observations, but it might also introduce more bias because we do not have

good counterfactuals for municipalities far above and far below the threshold.

In terms of bandwidth, the global polynomial regressions can be considered as a

special case in which the bandwidth is infinitely large.

Since each approach has both strengths and weaknesses, and there is still

little consensus in literature on the best practice, our strategy in this article is

to employ all of the three approaches and compare the results they produce. By

doing so we can examine the robustness of the findings, and if the results are
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sensitive to the choice of estimation frameworks, it would suggest the necessity

of more studies on the advantages and disadvantages of the various approaches.

Furthermore, the institutional context analyzed in this article offers two

more methodological issues to consider. First, unlike many of the studies that

utilize a discontinuity generated by only one threshold, the subject of this arti-

cle has multiple key thresholds, as shown in Table 1. In general this does not

require any modification regarding the basic idea of RD and the estimation

framework. As discussed below, however, a choice has to be made either to

estimate causal effects separately for each threshold or to combine data from

different thresholds.

Second, although the national law sets the maximum size of municipal leg-

islatures, municipalities still can determine the actual size of their legislatures

as long as it is below the maximum stipulated by the law. Therefore, the popu-

lation thresholds creates �fuzzy� discontinuities, in which the treatment assign-

ment only probabilistically affect the actual size of the municipal legislature 9).

Following literature, the intention-to-treat (i.e. whether municipalities are

above or below a certain key threshold) is used as an instrumental variable (IV)

for an endogenous regressor (i.e. actual size of the legislature) 10).

Based on the discussion above, the rest of this section presents our

specifications in more detail. First the simple difference-of-means is estimated:

Yi = β0 + β1Ti + β2B2i + β3B3i + · · · + β10B10i + ϵi (1)

where Yi is the outcome variable for municipality i, Ti is a treatment indi-

cator that takes the value of one if the municipality i is just above the thresh-

old, and zero if below the threshold. Bji is a dummy variable that takes the

value of one if the municipality i belongs to block j, and 0 otherwise 11). Here

the blocks correspond to different thresholds, i.e., block 1 includes municipali-
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ties near the threshold population of 50,000, block 2 includes those around

population 100,000 and so forth. The idea of including those dummies is that

the natural experiment studied here is analogous to a block randomized experi-

ment in which randomization is conducted within each block that is defined

prior to the randomization 12). Equation (1) is the intention-to-treat (reduced

form) estimation, and β1 is the coefficient for the mean difference (ITT effect).

As noted above, an IV model is also estimated that uses the actual size of the

legislature in municipality i as an endogenous regressor and Ti as an instru-

ment. Each model is estimated with various bandwidths (5000, 10000, 15000,

20000, 25000).

Second the IV models are employed using local linear and local polynomi-

als in the form:

Yi = β0 + β1Xî + β2(popi − threshold) + β3( popi − threshold )Xî + ϵi (2)

where Xî is the predicted legislature size from the first stage regression,

popi represents population in municipality i, and threshold represents the num-

ber of population used as the threshold (e.g. 50,000) 13). Similarly to the differ-

ence-of-means estimation above, the treatment indicator Ti is used as an instru-

ment for Xi. The coefficient of our primary interest is β1, which represents the

complier average treatment effect at the threshold. In the main analysis in this

article, models are estimated separately for each threshold with various band-

widths (5000, 10000, 15000, 20000, 25000). This is because simply estimating

the equation (2) with the combined data from multiple thresholds will assume

that the derivative of the regression functions in the limit at the threshold is

the same for every threshold, which is not necessarily plausible 14).

Lastly, the global polynomial models are estimated. The first stage regres-

sion is the form:

−102−

杏 林 社 会 科 学 研 究



Xi = γ + ψ30Z30i + ψ34Z34i + · · · + ψ96Z96i + g ( popi ) + ηi (3)

where Xi is the actual legislature size of municipality i, and g ( popi) is the

function used to control for the population. Unlike the other approaches,

dummy variables Zji, which indicate the population category of municipality i,

are used as instruments for the size of legislature, Xi. For example, Z30i takes

the value of one if municipality i has population above 50,000 and below

99,999, and zero otherwise. Similarly, Z96i takes the value one if municipality i

has population above 2,500,000 and zero otherwise 15). The assumption underly-

ing the identification strategy is that once we control for the forcing variable

(i.e. population), the instruments (i.e. Zj ) are considered exogenous. In other

words, the population groups capture some portion of the variation in legisla-

ture size that is left unexplained by population, which provides the exogenous

variation of legislature size that can be used to estimate the causal effect. Then

the second stage regression is:

Yi = β0 + β1Xî + f ( popi) + ϵi (4)

where Yi is the outcome variable, Xî is the predicted legislature size from

the first stage, and f ( popi) is the function used to control for the population.

The coefficient of our interest is β1. In order to gain efficiency, all of the

observations are used to estimate the model 16).
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3 Results

This section presents the findings from the models described above. Table 3

shows the intention-to-treat (ITT) effect of the legislature size estimated using

the difference-of-means models (Equation (1)). As for the governing parties’

vote share, the effect does not reach the statistical significance at 0.1 level

when the bandwidth is either 5,000 or 10,000. However, as the bandwidth gets

larger, the results becomes highly statistically significant, while the size of the

coefficients also becomes somewhat larger. For instance, when the bandwidth is

15,000, the predicted vote share of the governing parties is on average 1.4 per-

centage points (p.p. hereafter) lower in municipalities just above the thresholds

than in municipalities just below the thresholds. Similarly, the effect of ITT on

voter turnout becomes statistically more significant as the bandwidth becomes

larger, and the substantive size of the coefficient also gets larger. When the

bandwidth is 15,000, voter turnout is predicted to be 1.5 p.p. lower in the

municipalities above the thresholds than in those below.

Turning to the instrumental variable approach, Table 4 shows the results

from the estimation of the additional legislator effects on the vote share and

turnout. The coeffcients of the legislature size for both dependent variables

reach the conventional level of statistical significance when the bandwidth
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becomes large. Also, the first-stage F-test indicates that the instrument is rea-

sonably strong when the bandwidth is relatively large, but it becomes weak

when the bandwidth is 10,000 or narrower. The absolute size of the effect is

highly stable with respect to the bandwidth choice. In the case of the 15,000

bandwidth, one additional legislator is associated with 0.91 p.p. decrease in the

vote share and 1.3 p.p. decrease in turnout. In order to see the impact of these

effects more substantively, the coefficient could be multiplied by the number of

additional legislators when a municipality crosses a threshold. For instance, as

shown in Table 1, a municipality can add four legislators if population increas-

es from 99,999 to 100,000. In this hypothetical scenario, the municipality

would, on average, experience 3.7 p.p. decrease in the governing parties’vote

share and 3.9 p.p. decrease in voter turnout.

Next the results from local linear and polynomial models are presented

(Equation (2)). Table 5 shows the estimated additional legislator effect at the

50,000 population threshold. All of the coefficients are far from statistically

significant regardless of the specifications and the bandwidths. Also, the first-

stage F-test suggests that the treatment indicator is a very weak instrument

for the actual size of the legislature. Therefore it is difficult from the results

−105−

Did the Size of Municipal Legislatures Affect National Election Outcomes in Japan?

Table 4: Difference-of-means: IV estimation of additional legislator effect



to argue that the treatment had some effects. Similarly, Table 6 and Table 7

show the results for population 100,000 threshold and population 200,000

threshold, respectively. The results are also statistically insignificant and the

F-tests imply that the instrument is very weak. The results for the other popu-

lation thresholds are not shown here because the number of observations is

quite small and no statistically and substantively significant results are found.

Lastly, the results from the global polynomial model are presented

(Equations (3) and (4)). Table 8 shows the results for the governing parties’

vote share. The OLS specification in Column 1 indicates that there is a nega-

tive association between the legislature size and the governing parties’vote

share without any controls, but the relationship disappears once municipality

population is controlled (Column 2). This suggests that there is a negative rela-

tionship between municipality population and the vote share of the governing

parties, which is not surprising because rural areas have traditionally been the

LDP’s stronghold. Turning to the RD specifications from Column 3 to 7, nega-

tive and highly statistically significant effects of the legislature size are found

across various degrees of polynomials. The first-stage F-test suggests the

instrument is sufficiently strong in models that use first, second, third, or
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fourth polynomials. The substantive size of the coefficient is not very different

from those from the difference-of-means estimation in Table 4. The results for

voter turnout are shown in Table 9. The OLS result in Column 1 shows that
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the legislature size is negatively associated with voter turnout, but the rela-

tionship disappears once population is controlled as shown in Column 2. The

RD specifications from Column 3 to 7 indicate that additional legislators pre-

dict lower voter turnout. The effect reaches the statistical significance at 0.01

level, and the absolute size of the coefficient is relatively stable and similar to

those from the difference-of-means estimation in Table 4.

In sum, negative and statistically significant results appear when either the

simple difference-of-means or the global polynomials are used, but no signifi-

cant result was found from the local linear and local polynomial estimations.

One possible explanation for the divergent results is that the local linear and

local polynomial estimations conducted here are inefficient because they are

estimated separately for each threshold, thus making the number of observa-

tions smaller than those in the other approaches.

Another possible explanation is that the results from the difference-of-

means and the global polynomial specifications could be biased. First, the sim-

ple difference-of-means is valid if units are truly exchangeable among the study

group, i.e., there are no confounders. In other words, the rationale of using the

simple difference-of-means is that, if we have a good natural experimental

design, we need not control for the forcing variable (i.e. population) as well as

other covariates, because in expectation they should not be different between

the treatment and the control group (Dunning 2012). However, as Imbens and
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Lemieux (2008) point out, this assumption might not always hold in practice,

and the derivative of the potential outcome function might not be zero in the

limit even within a narrow band. In such cases, the simple difference-of-means

can be biased as it does not deal with confounding. In the context of this arti-

cle, population is negatively correlated with the governing parties’vote share

and voter turnout, as the OLS results in Table 8 and 9 indicate. If there is a

negative relationship between population and the outcome variables even within

the bands, not controlling for population can lead to a spurious relationship

between the legislature size and the outcome variables.

As for the global polynomials, the results might be biased by omitted con-

founders, as no covariate is included in the estimation. The strength of RD as a

design-based empirical strategy is that the exogeneity assumption of a key

independent variable becomes plausible near some arbitrary thresholds because

of as-if randomness that they generate. Although the global polynomial specifi-

cation still exploits the exogeneity provided by the arbitrary thresholds, it also

gains statistical power from observations far from the thresholds, and relies on

modeling assumptions more heavily than the other two approaches. Therefore

collecting and controlling for covariates will be a next step for our future

analysis.

4 Checking RD Assumptions

The assumption of our identification strategy is that municipalities close

to the thresholds are assigned as-if randomly, so that the potential outcome

function is smooth and does not present a jump at the thresholds. If, for exam-

ple, municipalities just below the thresholds tried to over-report population so

that the municipalities can have larger legislatures, then the RD assumption

would be violated. In order to probe the possibility, Figure 2 implements an
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exercise suggested by McCrary (2008). If strategic manipulation has taken

place, it would likely reflect in a jump close to the thresholds. If municipalities

just below the thresholds actually over-reported population in order to cross

the thresholds, then we would see surprisingly many municipalities just above

the thresholds and surprisingly few below the thresholds. Figure 2 suggests

that there is no clear evidence that indicates such manipulation, as the density

function of population has no obvious discontinuities.

Next a placebo test is conducted to further examine the validity of the

design. Here it is checked whether the number of eligible voters in municipali-

ties 17), which should not be affected by the legislature size, is actually similar

on each side of the key thresholds. Table 10 shows the results from difference-

of-means models. The coefficients are substantively large and highly statistical-

ly significant. It might not be surprising, however, for population is not con-

trolled in the difference-in-means specifications, whereas population and the

number of eligible voters are highly correlated. Similarly, Table 11 shows the
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results from global polynomial specifications. Unsurprisingly, the OLS result

without any control (Column 1) indicates that the number of eligible voters is

highly and positively associated with the legislature size, which is positively

associated with population. Thus, once population is taken into account, the

coefficient becomes much smaller and statistically less significant (Column 2).

Turning to RD models, the coefficients for the legislature size do not reach the

conventional level of statistical significance when the degree of polynomials is

either first, second, or fourth. When the degree is fifth, the first-stage F-test

suggests that the instrument is very weak and unreliable. Also, the absolute

size of the effect is substantively small across the model specifications.

However, the coefficient reaches the statistical significance at 0.001 level when

cubic polynomials are used. Although the substantive size of the coefficient is

not very large, it suggests either that the estimation results might be biased

for some reason, or that some form of manipulation has taken place. In any
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case, more covariates will need to be collected in order to further verify the

validity of the RD design.

5 Conclusion

This article employed a variety of RD approaches to examine the causal effect

of the number of local legislators on voter turnout and the governing parties’

vote share in a Japanese national election. Contrary to our hypothesis, some of

the results suggest that the size of legislature is negatively associated with the

governing parties’vote share and turnout. However, the results are sensitive to

the choice of estimation strategies. While both the most‘design-based’

approach (difference-of-means) and the most‘model-based’approach (global

polynomial regressions) detect statistically significant and substantively large

effects, significant results are not found when the local linear and local polyno-

mial regressions are used.

It is difficult to determine without an experimental benchmark which

results are the closest to the truth, but some of the problems can be pointed

out that might have made the results unstable. First, the national law that

determines the maximum size of legislatures does not have a strong effect on

the actual legislature size, as suggested by the weak instrument tests. That is,

because municipalities have discretion over the actual size of their legislature

as long as it is below the maximum stipulated by law, exogenous variation cap-

tured by the arbitrary thresholds could be small. This problem is analogous to

the one a randomized controlled trial faces when the compliance rate is low.

Second, the substantive magnitude of the intervention at the thresholds is not

very large in the subject studied here. For example, the effect of adding four

legislators in a municipality that already has thirty might not be substantively

large enough to clearly detect the effect of local politicians. Investigating alter-

−112−

杏 林 社 会 科 学 研 究



native research designs and novel data will be the next step so that results can

be compared for more credible inferences.
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─────────────
1）This term is used here because the LDP has formed a coalition with the Komeito

Party since 1999.
2） It is important to note, however, that municipalities can determine the actual size of

their legislatures as long as it is below the maximum stipulated in the national law.
Therefore, as explained later in detail, the national law provides �fuzzy� discontinuities.

3）This article was originally written and presented in PLSC508 at Yale University in
May 2013. Readers are suggested to examine Katsumata (2016) as well, which is a
study on the same topic using different data and modified methodology with knowledge
of this article.

4）The author is grateful to Kyohei Yamada for sharing the election data.
5）As already noted, since the LDP formed coalition with Komeito since 1999, the com-

bined vote share for the LDP and Komeito is used. Therefore, the governing parties’
vote share is calculated by dividing the total number of votes for the LDP and Komeito
by the total number of votes. Voter turnout is the total number of votes divided by the
number of eligible voters.

6）The SNTV portion could also be used because district (i.e. prefecture) specific charac-
teristics should not matter as long as the RD assumptions hold. Assessing the robust-
ness of the findings using the SNTV election results will be a next step for future
research.

7）One of the (non-strict) criteria for towns and villages to be a city is to have population
of more than 30,000.

8）See Fujiwara (2011),  Ferreira and Gyourko (2007),  and Gerber and Hopkins (2011) as
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some of the applications.
9）In contrast, we would have a �sharp� discontinuity if a forcing variable deterministical-

ly assigns the treatment  status.
10）In order to for the IV estimation to be valid, we have to assume that there is no defiers

(monotonicity assumption). That is, no municipality just above a threshold would have a
larger legislature if the municipality was just below the threshold.

11）B1 is used as the baseline category.
12）In general, the estimator from a block randomized experiment is not equivalent to the

mean difference among all subjects in treatment and control, which can be biased. This
occurs when the probability of being assigned to the treatment group varies by block
(Gerber and Green 2012).

13）Population is thus centered at the threshold so that the interpretation of the result will
be simple, because the terms other than β1, which represents the causal effect, will
disappear at the threshold.

14）This assumption can be relaxed by using interaction terms for every threshold, though
the specification will be more complicated.

15）Municipalities of population below 49,999 are used as the baseline category.
16）Since the possibility of omitted variable bias is high as observations far from thresh-

olds are used, it would be desirable to control for other observable confounders as
well. It will be a task for future research.

17）Every adult (20 years old or older) who lives in the municipality is eligible to vote.
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