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ABSTRACT. Research has shown that a candidate’s appearance affects the support he or she receives in elections.
We extend this research in this article in three ways. First, we examine this relationship further in a non-Western
context using 2015 local elections in Japan. Next, we show that this positive relationship is more complicated
depending on the characteristics of the election under consideration. Specifically, we distinguished election
contests by levels of turnout and found that despite a positive relationship between turnout and the extent to which
smiling increases a candidate’s support levels, the marginal increase in support declined as turnout increased and,
in fact, became negative when some high-turnout threshold was crossed. Finally, we show that the number of
candidates competing in an election is negatively related to the impact of a candidate smiling, confirming research
conducted by the Dartmouth Group.
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T he literature on vote choice has traditionally
emphasized the impact of objective or rational
decision factors such as economic conditions

and reactions to candidates’ revealed policy positions.
This literature has noted that these objective influences
are further affected by other factors such as voters’ inter-
ests as conditioned by their sociological characteristics
and partisan attitudes and attachments.1,2 More re-
cently, an increasing number of scholars have conducted
studies that explore the impact of subjective factors that
are not directly connected to objective assessments of
candidate quality. This growing literature is defined by
the application of insights from ethology to the study
of leadership and citizen response, and it has offered
new insights into how such things as the physical char-
acteristics of candidates for office affect the choices of
voters.3

One aspect of this literature involves exploring the
relationship between a candidate’s appearance and the
support that candidate receives from voters.4 There are
multiple lines of research in this growing literature, and
while much has been learned about how the nonverbal
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displays of leaders and candidates affect the support
they receive, there is still much work left to be done.
This is especially true, as Stewart, Salter, andMehu have
noted, as candidates for office are continuing to evolve
more sophisticated, media-based campaign strategies
and as the very media outlets that present candidates’
facial displays offer higher-resolution portrayals of of-
fice seekers because of such technological developments
as high-definition television.5 In terms of how to ad-
vance this research, there are numerous avenues. These
include continuing to explore the impact of nonver-
bal facial displays in general, and smiling in particular,
in different cultural contexts and in different politi-
cal (institutional) contexts. These potential avenues of
approach would allow scholars to know whether the
positive relationship that has been discovered between
smiling and support is universal and how this relation-
ship is affected when we control for intervening factors
that define different institutional and cultural contexts.

We advance this research in this article by investigat-
ing the relationship between candidates’ smiles and the
support they receive in election contests in two ways.
First, we explore how the relationship between a can-
didate smiling and the support he or she receives in an
election holds up in a different cultural context. To be
sure, the relationship between the facial expressions of
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candidates and the support they receive in their efforts
to obtain public office has been tested in many nations
outside the United States.6 Nonetheless, most empiri-
cal investigations, and thus theoretical advances, have
come from research conducted primarily in the United
States. This is not problematic in and of itself, but it
does avoid the question of how we can be certain that
we are on firm intellectual footing when we conclude
across all nations from research that has been conducted
principally in a single country, particularly a country
in which leaders are selected under a rather distinct set
of institutions and processes. To address this issue, we
explore the relationship between the facial displays of
candidates, specifically, the extent to which they pre-
sented a smiling face to potential voters and the support
they obtained by analyzing results from the 2015 local
elections in Japan.

The second way we intend to advance this research
involves exploring in more depth how certain interven-
ing factors affect the positive relationship that exists
between a candidate smiling and the support he or she
receives in an election contest. In this study, we ex-
plore the impact of two moderating variables: levels
of turnout and the number of competing candidates.
Concerning the former, we know that voters with strong
partisan attachments turn out at higher rates than non-
partisans, which leads us to expect that the relationship
between smiling and support will be different in elec-
tions defined by different levels of turnout. By control-
ling for different levels of voter participation, we can
obtain a more nuanced understanding of the impact of
candidates’ facial displays on the responses of voters.
Concerning the latter, research has shown that as the
number of competing candidates in an American pri-
mary decreases, the impact of nonverbal displays elicits
a stronger response from potential voters.7 While this is
not a direct test of the moderating impact of the number
of candidates competing in a district election in Japan,
we explore this counterintuitive result further because
the Japanese local elections we use in this study are dis-
tinguished by, among other things, election districts that
involved different numbers of competing candidates.
Specifically, we show that instead of smiling acting as
a device to help voters wade through large amounts
of information that require more effort to manage, it
is more like a predisposition that strengthens as politi-
cal competition becomes clearer with numerically fewer
candidates.

The Japanese context, campaign posters, and
candidate support

A growing number of studies have investigated
whether and to what extent such subjective factors as
a candidate’s physical appearance affect the amount
of support that candidate receives in an election in
countries other than the United States.8,9 For example,
using the photos of candidates in national elections,
Berggren, Jodhal, and Poutvaara investigated this rela-
tionship in Finland, while King and Leigh did the same
in Australia. Both studies found that candidates with
more ‘‘beautiful’’ faces tended to garner significantly
more votes than competitors whose faces were charac-
terized by less beauty.10,11 Some other scholars have
argued that such subjective judgments of candidates’
physical features and nonverbal displays are related to
evaluations of candidate competence, which has been
shown to be a robust predictor of hypothetical voting
behavior.12,13,14,15,16,17

As stated earlier, we explore this relationship and
the factors that affect it in more detail by focusing on
the 2015 local elections in Japan. These local elections
are an excellent context in which to conduct this re-
search because focusing on elections in Japan allows
us to continue such scholarly investigations not simply
outside the United States but also outside the West in
general. Such an opportunity is important because while
some research conducted in Japan has found a positive
relationship between the extent to which a candidate
smiled and the amount of support he or she received,18

other research has found that Japanese are somewhat
different in terms of how certain sociopsychological
factors may influence emotional responses to different
facial expressions.19,20

The 2015 local elections in Japan also provide a very
useful context for examining the relationship between
a candidate’s smiling and the support he or she receives
because we can see how this relationship is affected by
other political factors. We are interested in two mod-
erating factors in particular. As we explain in more
detail later, these elections included 20 cities, each with
multiple election districts. The districts varied both in
the size of their populations and in the number of seats
for which candidates could compete. As a result, they
represent an optimal way to control for the impact of
the number of competing candidates. This is important
because it will allow us to determine whether candi-
dates’ facial displays helped voters manage informa-
tion that, in these local Japanese elections, increased in
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complexity as the number of candidates increased or
whether they had the same impacts witnessed in the
U.S. primary data examined by Sullivan and Masters.
Specifically, are these local elections like U.S. primary
contests, in which the impact of facial displays increased
in strength as the primary process moved toward the
emergence of finals nominees?21

Concerning turnout, we know that rates of voter par-
ticipation vary with a number of institutional rules and
with individual voter characteristics.22 We also know
that differences in turnout levels can have a profound
impact on the outcomes of elections.23,24 This is partic-
ularly true for different types of elections that are con-
ducted under different electoral systems. In the United
States, we know that presidential elections have much
higher turnout rates than midterm and primary elec-
tions, and these differences are also true for countries
that make voter registration easier, have longer election
periods, and have disincentives for nonparticipation.25

Throughout the postwar period, turnout in Japanese
national elections has declined moderately but has av-
eraged around 65%. Contrary to patterns identified in
European elections, participation rates have tended to
be higher in rural areas.

With respect to the impact of different turnout rates
on levels of candidate support, research has shown that
strong partisans tend to turn out at higher rates than
weak partisans and independents and that strong par-
tisans are much more consistent in their vote choices
than members of the other two groups.26,27 As a result,
all things being equal, high turnout in elections will be
different in terms of outcomes compared with contests
that are defined by low levels of turnout. What this
means for turnout’s impact on the positive relationship
between smiling and support will most likely be nu-
anced. On the one hand, since primary voters tend to
be strong partisans and thus clearer in their political
preferences, it is likely that, in accordance with the
findings of Sullivan and Masters, they will be more
solid in translating their responses to facial displays into
actual vote choices. With respect to turnout rates, this
means that the relationship between smiling and sup-
port should be stronger in low-turnout elections. On the
other hand, there is another body of theory that notes
that high-turnout elections contain more voters who are
influenced by short-term factors that involve candidate
and party effects, which can include the influence of
such heuristics as the facial displays of candidates.28 As
we explain in more detail later, these two possibilities

require us to do more than include turnout as a simple
moderating variable in the statistical analysis.

The 2015 local elections in Japan are also a use-
ful context to explore the relationship between a can-
didate’s smile and the support he or she received in
these election contests because of the manner in which
candidates presented themselves to the electorate. All
candidates in these Japanese local elections had posters
containing their photographs produced and then pre-
sented to potential voters. There are two aspects of
this that are very important in terms of analyzing the
relationship between smiling and support. First, in this
set of local elections, the chance that voters saw can-
didates’ photos prior to casting their ballots was quite
high because these photos were actually used in the of-
ficial gazette for elections (senkyo koho), which was not
only accessible on the city’s website but also mailed di-
rectly to all registered voters.29 These photos were also
used in the candidates’ campaign posters, which were
displayed in conspicuous public places and thus were
visible everywhere in participating cities throughout the
campaign period. This means that while we know that
the location and availability of these campaign posters
made them readily available to registered voters, we
cannot guarantee that they were actually viewed by all
who voted in these elections.30

In addition to this, these campaign photographs rep-
resent the judgment of each candidate as to how he or
she wished to appear to voters. In other words, each
candidate had a number of headshots taken and then
selected from among them the one that best represented
that candidate to voters. What voters saw was a single
image of how each candidate wanted to represent him-
self or herself to district voters. This means that voters
saw the same image without variation, eliminating the
possibility that one voter might focus on one aspect of a
televised representation while a different voter focused
on another aspect. In other words, the campaign photos
in the 2015 Japanese elections provide an excellent rep-
resentation of the facial displays they wished to present
to voters in their efforts to obtain district seats.

Given that we are using candidate photos to inves-
tigate this relationship, we next had to decide how we
would measure the extent to which each candidate pre-
sented a smiling face on his or her campaign poster.
There is an extensive literature on classifying facial ex-
pressions and what they may actually express, and more
than one method is used in these studies to code the
facial expressions that were examined. While all have
pluses and minuses, we chose to employ an automated
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facial recognition technology, one that was invented by
Omron Corporation, which was founded in 1933 in
Osaka, Japan. This technology was utilized by Hori-
uchi, Komatsu, and Nakaya in their examinations of
national elections in Australia and Japan, but there have
been improvements in this technology since their study
was conducted.31 As we explain in more detail later, we
use this technology to produce an index that captures
the extent to which a candidate smiled on his or her
campaign poster, and then we use that index in our anal-
ysis of the relationship between smiling and candidate
support.32,33

Smiling and support: Hypotheses and
measures

In light of the relationships we have discussed, we
now turn to the empirical part of the analysis, which
involves deriving and testing three hypotheses. We state
these three hypotheses formally here.

H1: The more a candidate smiles on a campaign
poster, the more support that candidate will
receive.

To complete this empirical test, we gathered the
photos of 1,379 candidates in Japan’s 2015 local city
elections, which are designated by ordinance (shitei
toshi).34 As we noted earlier, voters had a high prob-
ability of seeing these photos as they were displayed in
conspicuous public places, used in the official gazette
for elections (senkyo koho), and mailed directly to all
registered voters,35 and all of these activities continued
throughout the entire campaign period. The manner
in which we scored the extent to which a candidate’s
poster revealed a smile will be discussed in detail in the
next section.

H2: The impact of smiling on candidates’ support
levels will be positive, but it will decline as the
rate of turnout increases beyond a certain level.

We know from the literature that electors can be
distinguished in terms of the strength of their partisan
attachments, and different partisan strengths affect the
consistency of vote choices as well as the probability of
turning out in an election.36 This literature has taught us
that electors with weaker partisan attachments are less
consistent in their party support, are more influenced
by short-term forces in their vote choices, and turn out
at lower rates than strong partisans. What is worth
emphasizing here is that short-term forces involve such

things as candidate effects, including responses to the
facial displays candidates present to voters. It is also
worth emphasizing that weaker partisans who are more
responsive to short-term forces will have a greater pres-
ence in higher-turnout elections, which tells us that the
relationship between turnout and the impact of smiling
on a campaign poster is expected to be positive. In
addition to this, we explore this relationship in a way
that helps us determine whether this is monotonic or
whether the impact of turnout experiences a marginal
decline after turnout reaches a certain level.

We need to note that throughout the postwar pe-
riod, partisanship in Japan has declined, leading to a
rise in the number of weak partisans and politically
unattached voters.37,38 Moreover, we know that there
are differences in turnout between rural and urban dis-
tricts. Combining these two factors complicates the re-
lationship we are investigating because some election
districts in Japan — for example, districts that are more
rural in composition — have fewer voters who have
weak partisan attachments and, as a result, register
overall higher mean rates of turnout. In addition to this,
we know that highly competitive elections can stimulate
higher levels of turnout and that under such conditions,
partisan factors and more substantive considerations
can outdo such factors as facial expressions as influ-
ences on the support that candidates receive. It is for
these reasons, as well as those stated earlier, that we
expect to see a declining marginal impact with respect
to how turnout rates affect the relationship between
smiling and the support candidates receive.39

H3: The impact of smiling and candidate support
will be positive, but its impact will decline as the
number of competing candidates in a district
election increases.

As discussed earlier, Sullivan and Masters showed
that as the American primaries they examined moved
closer to the selection of each party’s official nominee,
the emotional response of potential voters to candi-
dates’ nonverbal displays became stronger. We expect
this relationship to be observable in our analysis of the
2015 local elections in Japan. This is because we expect
that the response of Japanese voters to candidates’ facial
displays will become clarified and thus stronger as the
number of competing candidates declines in a district
contest.

In the analysis that we conduct here, we identify,
measure, and calibrate these effects. We accomplish
this first by examining the extent to which such facial
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Figure 1. Estimated smile score of sample candidates.

displays, particularly the extent to which candidates
present a smiling profile to voters in their campaign
posters, leads to voters having stronger preferences
for those candidates. Specifically, if this relationship
obtains, controlling for other influential factors, then
we should see larger or fuller smiles leading to higher
vote shares for candidates in general (H1). We should
also witness this general relationship increase as turnout
rates rise (more participants voting), but we anticipate
that the generally positive impact of smiling on support
will decline as turnout increases beyond a certain point
(H2). Finally, while the number of candidates will
increase vote shares overall, we should also see the
impact of smiling on candidate support increase as the
number of candidates in a district election declines (H3).
Our efforts to identify and measure these relationships
begin with a more detailed discussion of the smile index
we employ in our analysis.40

The smile index

As mentioned briefly earlier, we use a special fa-
cial recognition software for our analysis of candidates’
campaign posters. The software we use is called OKAO
Vision, which was developed by Omron Corporation,
a Japanese electronics company. One of the most sig-
nificant features of this software is its ability to eval-
uate smiles in digital images and then to generate a
continuous measure of the extent to which a face is
smiling or not. This index was developed based on a
growing literature that is focused on mathematically
driven software approaches for describing the shape of
human face.41,42,43

The OKAO Vision software works in the following
manner:

(1) The software rapidly extracts a face-like object by
assessing varied brightness levels in different parts
of a given digital image.

(2) The software fits a three-dimensional face model
onto landmark data of the identified object and
identifies the various muscular components of a
human face.

(3) The software computes the so-called Haar-like
features around key patterns common in smil-
ing faces, such as how much the mouth and eyes
are open, how the outer corners of the eyes are
shaped, and how developed wrinkles around eyes,
nose, and mouth are.

(4) The software then computes five types of face
expressions: ‘‘happiness,’’ ‘‘neutral,’’ ‘‘surprise,’’
‘‘anger,’’ and ‘‘sadness.’’

(5) Using a Bayesian statistical method, the software
produces the posterior distribution of ‘‘happiness’’
scores, which range from 0 (no smile; 0%) to 1
(full smile; 100%).

Based on the way the OKAO software evaluates fa-
cial characteristics, we concluded that a ‘‘happiness’’
score is the most appropriate measure of a candidate’s
smile, and as a result, we use it in our analysis of how
a candidate’s smile affects his or her performance in
the 2015 local Japanese elections we examine. Figure 1
provides three examples of candidate posters that we
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use to illustrate how the software estimates the degree
to which the face of interest is smiling. We randomly
selected three samples of 50 campaign posters and then
arranged them according to smile index scores (high to
low). These samples were then checked by the authors
and three graduate students assisting on this project for
any observable inconsistencies in the scoring of candi-
date smiles.44

TheOKAOVision software shows only one score out
of five possible facial types: happiness, neutral, surprise,
anger, and sadness. For instance, when a candidate’s
face with a full smile (like that on the right in Figure 1)
is measured, the OKAO Vision software may show a
score of 100 for happiness; such cases present no diffi-
culties for employing this software in our analysis. Un-
fortunately, there are cases in which the OKAO Vision
software did not produce a happiness score, but rather
produced other scores, such as surprise and sadness
scores. This is important because if the OKAO Vision
software produced a score of 100 for anger or another
facial type, then it would not produce any happiness
score at all, as was the case in these instances.

This situation presented us with a true technical issue
that could have prevented us from producing a sample
of sufficient size for our analysis. To overcome this
challenge, we consulted with the technical support of
Omron and were informed that a happiness score for
a candidate would be 0% in all cases in which no
percentage that was greater than zero was produced by
the evaluation of a candidate’s face.45 This is how we
obtained a smile index score for 1,379 candidates in the
2015 Election of City Designated by Ordinance (seirei
shitei toshi).46

Japan’s local election system and the 2015
data

As stated earlier, to conduct our statistical analysis
using the smile index scores, we use data from the
Japanese Designated City Council elections. There were
20 cities under this system (seirei shitei toshi) with Or-
dinance Designated City Council elections when the
election we investigated was held in April 2015.47 Ac-
cording to these ordinances, each city is further divided
into several electoral districts (ku) with varying district
magnitudes.48 For example, the city of Sapporo has 10
districts with district magnitudes that range from 5 to
10. In the Chuo-ku section of Sapporo city, the district
magnitude is 7, and in the 2015 election, there were 11
candidates competing for these seven seats.

For the 20 cities under Japan’s Designated City
Council, a plurality-rule, first-past-the-post system in
which candidates competed for council seats in districts
that ranged in magnitude from 2 to 29 seats was
used. Under this system, voters cast a single ballot,
and multiple members are elected. Returning to the
Chuo-ku section of Sapporo city, for example, when
voters in the district cast their single ballots, the top
seven candidates who obtained the most votes won one
of the available seven seats, while the remaining four
candidates lost. Overall, in these elections in 2015, there
were 1,477 candidates, and 1,022 were elected in this
2015 Designated City Council Election in Japan.49

In our research, we focus exclusively on the effects of
candidates’ photos on the voter support they received
and how this relationship was affected by different lev-
els of turnout and the number of competing candidates.
Specifically, we seek to determine the extent to which
a candidate gained support under this system when he
or she presented a smiling face to electors on his or her
digital and hard-copy campaign poster. We also want
to determine the extent to which this effect obtained in
these district elections under different levels of turnout
and different numbers of competing candidates. To cap-
ture these effects, we define the variable to be explained
as the share of a district’s vote obtained by a candidate.
From our 1,379 observations, we see that district vote
shares ranged from less than 1% (0.3%) to nearly half
(47.8%) of all votes cast, with the mean of this measure
being 11%.50

Turning next to those factors that account for a can-
didate’s district vote share, our first principal explana-
tory variable is captured in scores on the smile index for
candidates competing in this set of 2015 city council
elections. The average value of the smile index in our
data was 51%, and it ranged from 0% to 100% for
candidates who competed in this election. Our second
principal explanatory variable is the level turnout that
occurred in a district election. In our data, turnout aver-
aged 44%, and it ranged from a low of 28.7% to a high
of 68.4%. The average number of candidates competing
for district seats ranged from 3 to 29, with an average
of 11 competing for district seats.

We see from Figure 2 that candidates’ vote shares
are slightly skewed to the left and that most of the
observations cluster around the 11% mean. For our
first independent variable, the smile index, we notice
that its distribution is defined by numerous observa-
tions clustered at the figure’s extremes. These two ex-
tremes (0 and 100) in the figure account for 72% of our
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Figure 2.Histogram of the dependent (vote share) and three types of independent variables (smile index).

Figure 3. Scatterplot between vote share (%) and smile index (%).

observations on the smile index. Indeed, our evaluation
of election posters revealed that about 43% of our eval-
uated candidates have no smile at all, but 29% have
a significant smile. The remainder of our observations
reveal that 28% of the candidates we evaluated have a
moderate smile, which means they were located some-
where between 35% and 99% on the smile index.

In addition to this, to illustrate the relationship
between our dependent variable and first independent
variable, we produced a scatterplot with observations
for all our evaluated candidates; these data are pre-
sented in Figure 3. We can see from the data in this
figure that there is a moderate degree of positive cor-
relation between the two variables, implying that a
higher score on our smile index leads to modest increase
in votes for candidates with such facial expressions.

We expect this relationship to hold even when we
control for other factors known to be important ex-
planatory variables for candidate success in district
elections. The statistical analysis we conduct in the next
section, however, will determine the extent to which this
relationship holds up.

We must note that the amount of support a can-
didate receives in a district election of this type will
be a function of other factors in addition to those al-
ready mentioned. To be certain that we capture these
factors and avoid omitted variable bias in our analysis,
we added several other control variables to our model
for estimation. In addition to the level of turnout in
each electoral district (turnout), which we discussed
earlier, we include an interaction term between smile
index and turnout (smile × turnout),51 a candidate’s
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Table 1. OLS regression results (Model 1, Model 2, Model 3).

Model 1 Model 2 Model 3
smile 0.002 0.072*** 0.025***

(0.003) (0.019) (0.007)
turnout 0.003 0.083*** 0.007

(0.020) (0.030) (0.020)
number of candidate −0.737*** −0.732*** −0.649***

(0.026) (0.026) (0.035)
age −0.048*** −0.050*** −0.048***

(0.013) (0.013) (0.013)
male −0.172 −0.176 −0.133

(0.361) (0.360) (0.360)
incumbent −1.647*** −1.608*** −1.686***

(0.352) (0.351) (0.351)
former_inc −1.698*** −1.648** −1.670**

(0.652) (0.649) (0.649)
previous 0.611*** 0.621*** 0.611***

(0.074) (0.074) (0.074)
smile:turnout −0.002***

(0.0004)
smile:nocand −0.002***

(0.001)
Constant 18.777*** 15.055*** 17.628***

(3.556) (3.685) (3.552)
N 1379 1379 1379
R-squared 0.573 0.577 0.577
Adj. R-squared 0.564 0.568 0.569
Residual std. error 4.628 (df = 1351) 4.608 (df = 1350) 4.606 (df = 1350)
F statistic 67.150*** (df = 27; 1351) 65.809*** (df = 28; 1350) 65.883*** (df = 28; 1350)

Notes: Nineteen city dummy variables are included in each regression model, but their information is not reported here. The unit of observation
is the candidate.
∗ p < 0.10; ∗∗ p < 0.05; ∗∗∗ p < 0.01.

age (age), a dummy variable for a candidate’s gender
(male = 1, otherwise = 0), a dummy variable for an
incumbent candidate (incumbent = 1, otherwise = 0),
a dummy variable for a formerly incumbent candidate
(former_incumbent = 1, others = 0),52 the number of
times a particular candidate won in the previous Des-
ignated City Council’s Election (previous), and the 19
party dummies controlling for the 20 party affiliations
of the candidates.

Model estimation and results
As discussed earlier, we use the smile index, a district

election’s turnout rate, and the number of candidates
seeking a district seat as our principal variables of
concern in determining the level of support candidates
received in Japan’s 2015 local elections. We estimated
three models using ordinary least squares (OLS).53 Two
of the models we estimated involved estimating the
impacts of our two principal independent variables
separately but one included the interaction between
turnout and a candidate’s score on the smile index.

The results of estimating our two models are presented
in Table 1.

The results for Model 1 reveal that, contrary to our
initial expectation in H1, the estimated effects of a can-
didate’s score on the smile index and the level of turnout
in that district are small, positive (coefficient = 0.002),
but well out of range of statistical significance (SE =
0.003). In addition to this finding, we also note all of
the other factors that are known to influence candidate
support levels in Japanese district elections are statisti-
cally significant with signs in the expected directions.

Specifically, estimates for Model 1 tell us that in-
cumbency, both current and former, has positive im-
pacts, as does the number of times a candidate won
a city council seat. The one exception is the impact
of a candidate’s gender, which is defined as a dummy
variable where male is coded 1. This sign for this vari-
able’s coefficient is in the wrong direction, and it is
statistically insignificant.54 The reason for this has to
do with the fact that local elections, like the city council
elections under investigation here, tend to have many
female candidates who not only stand for available seats
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Table 2. OLS regression results (high and low value models).

HIGH value model LOW value model
Variable Coef. Std. Err t P > |t | Beta Variable Coef. Std. Err t P > |t | Beta
smile −0.008** 0.004 −2.02 0.044 −0.052 smile 0.012*** 0.004 3.06 0.002 0.474
turnout_h 0.083*** 0.030 2.78 0.006 0.075 turnout_l 0.083*** 0.030 2.78 0.006 0.075
smile_turnout_h −0.002*** 0.000 −3.63 0.000 −0.121 smile_turnout_l −0.002*** 0.000 −3.63 0.000 −0.115
nocand −0.732*** 0.026 −28.69 0.000 −0.525 nocand −0.732*** 0.026 −28.69 0.000 −0.525
age −0.049*** 0.013 −3.9 0.000 −0.083 age −0.05*** 0.013 −3.9 0.000 −0.083
male −0.176 0.360 −0.49 0.624 −0.010 male −0.176 0.360 −0.49 0.624 −0.010
inc 1.608*** 0.351 4.58 0.000 0.113 inc 1.608*** 0.351 4.58 0.000 0.113
former_inc 1.648** 0.649 2.54 0.011 0.048 former_inc 1.648** 0.649 2.54 0.011 0.048
previous 0.621*** 0.074 8.42 0.000 0.210 previous 0.621*** 0.074 8.42 0.000 0.210
_cons 16.019*** 3.365 4.76 0.000 — _cons 14.961*** 3.356 4.46 0.000 —
Observations 1379 Observations 1379
adj R-squared 0.568 adj R-squared 0.568
Rood MSE 4.608 Rood MSE 4.608

Note: (1) 19 city dummy variables are included in each regression model, but their information is not reported here.
(2) The unit of observation is each candidate.
(3) ∗ p < 0.10; ∗∗ p < 0.05; ∗∗∗ p < 0.01.

but also compete more successfully for them than in
elections for the National Diet. Consequently, being a
male candidate does not carry the same positive impacts
that it typically does in national elections.

We expected the relationship between the level of
turnout and the impact of a candidate smiling to be
somewhat complicated, which is why Model 2 includes
an interaction term of these two variables. We see
from the model’s estimates that the inclusion of the
smile/turnout interaction term has a profound impact
on our results. This means that the impact of candidates
smiling on obtained vote shares differs with the levels
of turnout. Specifically, when we add the impact of the
interaction between the smile index and district turnout,
not only does the interaction term carry a statistically
significant impact (coefficient = −0.002, SE = 0.0004),
but so does the smile index itself. As we see from the
data in the table, the impact of the smile index is positive
(0.072) and significant.

In spite of this, results shown in Model 2 are those
produced when turnout is zero. In other words, it is not
realistic to assume there will be an electoral district in
which no one votes. As a result, we needed to investigate
more thoroughly the impact of a candidate’s smiling on
his or her vote share as the level of turnout in a district
election changes. This involves investigating marginal
effects of different levels of turnout on the impact that
smiles have on obtained vote shares. This involves a
recentering method whereby we first compute the slope
for the dependent variable, a candidate’s vote share, and
our first main independent variable, that candidate’s

score on the smile index. We next make these calcula-
tions as different values of the moderator variable of
interest here, turnout. Specifically, we examine these
marginal impacts at+1 standard deviation (SD) and−1
standard deviation of the turnout variable. Proceeding
this way allows us to interpret the coefficient for ‘‘smile’’
now being the slope of vote share on smile when turnout
is equivalent to the mean of this variable plus and minus
one standard deviation.55 After completing this process,
we estimated two equations in which the first model
produced estimates of our variables when turnout took
on a high value and the second equation when turnout
was at a low value. Naturally, both models included
the smile and turnout interaction term. We present the
results of these estimations in Table 2.

From these two regression models, the coefficients
for the impact of a candidate’s smile are 0.012 in the
low-turnout model (p < 0.01) and −0.008 in the high-
turnout model (p < 0.05). These results confirm our
expectations that there is a complicated relationship
between the impact of a candidate smiling and the level
of turnout in a district election. Specifically, the impact
of smile is positive in high-value model, whereas it is
negative in low-value model, and the impact of the
interaction term is small and negative in both. The most
important difference we observe is in the impact of a
candidate’s smile in the low- versus the high-turnout
models.

When turnout is low, smiling carries a positive im-
pact on a candidate’s ability to gather votes. On the
other hand, as turnout increases and crosses a certain
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Figure 4.Marginal effect of smile index on vote share vis-à-vis turnout rates.

threshold, the impact of a candidate’s smile not only
decreases but at some point turns negative. Figure 4
reveals the level this threshold takes. When the turnout
rate is low (around 30%), the impact of the smile index
on vote share is positive and relatively large (around
0.02). Themagnitude of this impact, however, gradually
decreases as turnout rates increase to the point that the
rate is 46%. This is the point at which the impact of the
smile index on a candidate’s vote share is zero.

We also wanted to confirm this relationship with a
graphic presentation between vote share, the smile in-
dex, and turnout rates by using both the constants, val-
ued at 14.961 (low) and 16.019 (high), and the slopes to
plot the regression lines holding the moderator variable
(turnout) constant at its high (51%) and low (38%)
values. These plots are captured in Figure 5, which
reveals clearly the extent to which differences in turnout
affected the impact that the smile index had on candi-
dates’ vote shares. As expected, we see a positive and
larger impact for the smile index (1.2 percentage points)
on candidate’s vote share in election districts with lower
turnout rates (38%), whereas we see ‘‘negative’’ and
smaller impacts (−0.8 percentage points) in election
districts with higher turnout rates (51%).

To further explore the impact of the number of com-
peting candidates in an election contest (H3), we in-
cluded an interaction term for smiling and the number
of candidates (smile × nocand) in Model 3. The inclu-
sion of this interaction term had a profound impact on
our results in that the impact of a candidate smiling
on vote share is different depending on the number of

Figure 5. Estimated effect of smile index on vote share.

candidates competing in a local election contest. Specif-
ically, when we add the interaction term between the
smile index and the number of candidates, not only
does the interaction term carry a statistically significant
impact (coefficient = −0.002, SE = 0.001), but so does
the smile index.

The impact of the smile index itself is positive (0.025)
and significant, but the results shown in Model 3 are
like our previous results when the number of candidates
is zero. This means that it is not realistic to assume
that an election in a district will have no candidates,
requiring us to investigate more thoroughly the impact
of a candidate’s smiling on his or her vote share as
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Figure 6.Marginal effect of smile index on vote share vis-à-vis the number of candidates.

the number of candidates in a district election changes.
Using the method we used for the different rates of
turnout we investigated earlier, we can compute the
impact that different numbers of candidates will have
on the impact of smiling on the vote shares candidates
will receive in these district elections.

According to the data in Figure 6, when the number
of candidates is small (5 or fewer), the impact of the
smile index on vote share is positive and relatively large
(a coefficient of 0.02). However, the magnitude of this
impact gradually decreases as the number of candidates
increases to the point of 12 and above, where the impact
of smile index on vote share is zero.56

Based on these results, we can safely say that our
analysis has produced several principal findings. We can
conclude that H1 is supported, but in a more nuanced
way than simply that candidates who smiled more in
their campaign posters used in the official gazette for
the 2015 local elections received higher vote shares than
those who smiled less. Moreover, this was particularly
true in the election districts where turnout rates were
relatively low (lower than 46%). We also found that
H2, the impact of a candidate’s smile on candidate
support, declined as turnout rose and that a smile had a
greater impact on the support levels candidates received
when turnout levels were low but not when they were
high.

We also confirmed H3 in that the number of com-
peting candidates was negative, confirming the research
conducted by the Dartmouth Group that voters respond
more strongly to nonverbal displays as the number of

competing candidates declines, clarifying the specific
impacts of electoral competition.57 Moreover, when we
included an interaction term of the smile index and the
number of competing candidates as in Model 3, the
coefficient was significant and negative, while all other
variables were relatively unchanged. This tells us that
earlier research conducted by the Dartmouth Group
that emotional reactions to nonverbal displays became
stronger as the number of competitors declined was
upheld in our analysis.

Finally, we wanted to explore in more detail just
what difference a candidate smiling would make for
the chances of that candidate being able to obtain a
council seat.58 In the 2015 Designated City Council
Elections, given that the average difference between the
votes obtained by the last winner and the first loser in
each district is 2.8, an increase of even 1.2 percentage
points for candidates is hardly negligible.59 In fact, even
such a small increase can be more consequential than
this number would suggest, especially in competitive
election districts. To make this point more clearly, we
present in Figure 7 the vote share margins between the
last winner and the first loser in the 150 district elections
we examined in the 2015 Designated City Elections. We
can see that in amajority of these 150 districts, the mean
vote share margins obtained by the last winner and first
loser in each district is 2.8 percentage points, and in
45% of the 150 districts we analyzed, candidates faced
an average electoral margin of less than 1.6 percentage
points. This is a strong indication that when conditions
defined by the number of competitors and turnout rates
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Figure 7. Vote share margins between the last winner
and the fist loser.

are cooperative, candidates have a strong incentive to
produce a full smile that they can then put on their
election posters.

National versus local elections in Japan and
future research

While our analysis offered a general confirmation of
previous results on smiling and electoral support, both
generally and in Japanese elections specifically, it also
raised some interesting questions that deserve further
investigation. One such question concerns the difference
in the size of the impact associated with a candidate
smiling in national elections versus the local elections
we examined. Using the Japan’s lower house election
results in 2000, Horiuchi, Komatsu, and Nakaya found
that a candidate with full smile (smile index = 100%)
as compared with a candidate with no smile (smile
index = 0%) increased his or her vote share by 2.3
percentage points. Our results found that a candidate
with a full smile compared with a candidate with no
smile at all would boost his or her vote share by 1.2
percentage points in an electoral district with a lower
turnout rate (38%) and by 0.08 percentage points in
an electoral district with a higher turnout rate (51%).
This difference is obviously attributable to the fact that
Horiuchi, Komatsu, and Nakaya’s results were from
an investigation of the single-member district portion
of lower house elections compared with our review of
local contests that involved many more candidates on
average.

Moreover, we must also recall that we designed our
research to tease out the more nuanced relationship
that exists between turnout and the number of compet-
ing candidates and the impact of smiling on electoral
support. While our results did offer more insight into
these relationships, we recognize that there are other
factors that may account for this differential impact.
As suggested earlier, part of the answer to this puz-
zle may rest with the difference in electoral systems
between Japan’s lower house and the Designated City
Council Elections we examined here. Again, Horiuchi,
Komatsu, and Nakaya used data on the lower house’s
300 single-member districts, which produced only one
winner per district, while we used the data on 150 single
non-transferable vote districts, which involved multiple
winners. These two types of electoral districts differ in
terms of the district size in area, the number of eligible
voters, turnout rates, and variance in the number of
competing voters seeking district seats.

The average number of candidates running in each
electoral district in Japan’s Designated City Council
Election in 2015 was 11, ranging from 3 to 29.60

The average number of candidates running in each
single-member district in the 2000 House of Repre-
sentative election in Japan was only 4, ranging from
2 to 7. As our results have made clear, the number of
candidates matters, which means that facing so many
candidates for whom a voter could enter a single choice,
the voter in a Designated City Council Election could
simply be indifferent in selecting one out of many.
Similarly, it may also be that voters downplay the
importance of local elections compared with national
elections, which leads them to be indifferent in casting
a ballot. To test the extent to which these institutional
factors account for the differential impact identified
here, we will need to conduct comparative analysis
on national and local-level elections using the same
statistical methodology.

Second, it may be that there is measurement error
in generating a score on the smile index for each can-
didate. Although the OKAO Vision software was used
in our analysis as well as that conducted by Horiuchi,
Komatsu, and Nakaya, the versions of the software
were different in the two studies, which may have led to
measurement error. The software used in the Horiuchi,
Komatsu, and Nakaya analysis showed only one ‘‘smile
index,’’ whereas we employed a more advanced version
of the software in our analysis, which provided the
‘‘most appropriate score’’ out of the five facial types we
noted earlier.61 Although we only needed the happiness
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score, the latest OKAO Vision software we used did not
necessarily show the degree of happiness. Sometimes
it produced a happiness score, but at other times, it
produced an anger score. In cases where the OKAO
Vision did not provide happiness score, we followed the
suggestion from the technical support of Omron and
coded the particular candidate’s smile index as 0%. If
we had used the same version of OKAO Vision Hori-
uchi, Komatsu, and Nakaya used, then we might have
had stronger results.62

Finally, the differences in results between national
and local elections in Japan also rests with the compli-
cated relationship that exists between turnout levels and
the number of competing candidates with the impact
of a candidate’s smile on the level of support he or
she receives. To investigate these relationships further,
we would need to extend the comparative analysis re-
ferred to earlier in a couple of ways. First, we need
to add additional variables to the aggregate data we
used for our analysis to see how their inclusion affects
the relationships we examined with respect to smiling
and candidate support.63 We know that, in Japan, rural
districts tend to have higher levels of turnout than ur-
ban districts, and the same is true for district elections
that are more as opposed to less competitive. Adding
these measures to an analysis of both local and national
elections will add substantive information to the results
presented here, allowing for a more developed explana-
tion.

Such an extended analysis will certainly help us better
understand the institutional variations that exist with
respect to the impact of smiling on candidates’ support
levels, but it will also provide a basis on which more
substantive questions can be addressed.64 For example,
adding a measure to help us distinguish district elections
based on how competitive they are will help us investi-
gatemore thoroughly if the decline in the impact of smil-
ing as the number of candidates increases indicates that
candidates are more apt to fight the competition when
facing a large number of competitors and more likely to
rally the troops as the number of competitors declines.
Our hope is that the results presented here offer a basis
on which these and other interesting questions can be
explored.
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our variables, which allows us to conclude that OLS is the
correct estimation method. Moreover, as discussed in more
detail later, we captured the potential nonlinear relation-
ships we discussed earlier through the inclusion of several
interaction terms in the models for estimation.

54. The substantive and statistical insignificance of the
gender variable can most likely be explained by the fact
that we are examining local (city council) elections, which
generally involve more female candidates, rendering them
much more gender friendly.

55. SD means standard deviation. Since the standard devi-
ation on ‘‘turnout’’ is 6.369 and its mean is 44.437, we get
the high value (mean_turnout + 1 SD) = 51 and the low
value (mean_turnout − 1 SD) = 38.

56. We calculated the slope of vote share on smile at the
mean (mean = 11), a high value of the number of candi-
dates (mean + 1 SD = 17), and at a low value (mean − 1
SD = 6). We then estimated the three equations and found
the regression models are statistically significant at the three
levels of the number of candidates.

57. Sullivan and Masters.

58. We appreciate the comment that one reviewer made,
suggesting that we explore the impact of smiling not as an
index per se but rather in terms of its impact at its highest
and lowest values. The discussion in this section is based on
our attempt to adhere to this suggestion.

59. This is the predicted vote gain a candidate will receive
when his or her smile goes from a score of 0 to a score of
100 is 1.2 percentage points in a district with lower turnout
rates (38% or less).

60. There were three districts where three candidates ran:
Higashiyama-ku (Kyoto city), Fukushima-ku (Osaka city),
and Konohama-ku (Osaka city). There was one district in
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Smiling and electoral support

which as many as 29 candidates ran: Minami-ku (Sagami-
hara city).

61. These are happiness, neutral, surprise, anger, and
sadness.

62. We tried to access to the same older version of OKAO
Vision that Horiuchi, Komatsu, and Nakaya used, but it
turned out that no older versions were on sale or available
from Omron.

63. We realize that since our analysis is at the aggregate
level, it is characterized by inherent limits and that an anal-
ysis of these relationships at the individual level would add
more insight into these issues.

64. We are grateful to a reviewer for comments that sug-
gested these issues for possible future research.

Appendix. Descriptive statistics on variables
used in our analysis

Table 1. Variables in the analysis and descriptive
statistics.

Variable N Mean St. Dev Mininum Maximum
Vote share 1379 11% 7% 0.3% 47.8*
Smile index 1379 51% 46% 0% 100%
Turnout 1379 44% 6.4% 28.7% 68%
No. candidates 1379 11 5 3 29
Age of candidates 1379 51 11.8 25 91
Previous wins 1379 2.3 2.4 0 12
smile:turnout 1379 2248.72 2071.52 0 6642
smile:nocand 1379 545.6 589.16 0 2900

Note: 19 city dummy variables are used in our regression analysis,
but their information is not reported here.
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