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This research project plans to develop a unified theory and methodology to analyze concurrent
referendums/initiatives and candidate elections. The topics include the extent to which the first-time voters
between 18 and 20 years old participate in such elections and how regular voters make their voting decisions
while facing multiple ballots. Also, this research project aims to explore the results of non-contemporary
referendums/initiatives and candidate elections. Thus, this two-year research project has two objectives:

1. In terms of theory and methods:

This project will develop a unified a unified theory and methodology to analyze concurrent
referendums/initiatives and candidate elections and take into account their possible interactions. To test the
theory, this project has collected the aggregate-level data, the panel telephone survey data, and will collect the
social media data through internet scraping during the second year.

2. In terms of applied research:

This project will apply multilevel model and causal inference methods to the above-mentioned three types
of data to answer the following questions: whether and how the concurrent elections affect the voter turnout
rates? How voters make their voting decisions when facing opposite referendum proposals? How the issue
voting and candidate voting decisions interact with each other? What are the consequences for voter

participation if the referendums/initiatives voting and candidate elections are held separately?

Keywords: referendum and citizen initiative, issue voting, candidate elections, split-ticket voting, direct

democracy, campaign strategies
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I. RD Designs and Parameter Estimation

In our empirical analyses, the causal effect of eligibility is examined using regression discontinuity (RD)
designs because they are considered to be “the most credible non-experimental research strategies to study
causal treatment effects” (Cattaneo, Titiunik, and Vazquez-Bare 2020b, 835). RD designs exploit one or more
known and fixed cutoffs to an underlying variable where individuals on each side of the cutoff (or
discontinuity) receive a different treatment “as if” they are randomly assigned due to some arbitrary legal or
administrative rule (Dunning 2012; Thistlethwaite and Campbell 1960; Titiunik 2021).

In the standard single-cutoft sharp RD design, there are three elements for each uniti, i =1, 2,---,n
1. Potential outcomes (Y;(0), Y;(1)) represent counterfactuals when each unit is exposed and not exposed to
the treatment, respectively;
2. The running (or forcing variable) X; denotes a score assigned to each unit;
3. There is a common known cutoff ¢ for all units such as that where all the units with X; > ¢ are exposed to
the treatment while those with X; < ¢ are not. That is, the treatment indicator is D; = 1(X; = c), where 1 is
an indicator function. “Sharp” simply means the assignment is deterministic with full compliance.
The parameter of interest in this standard RD design is the average treatment effect at the cutoff (ATEC) 7 =
E[Y;,(1) — Y (0)]X; = c].

The multi-cutoft sharp RD design extends the previous framework by allowing for multiple thresholds
(Bertanha 2020; Cattaneo et al. 2016). In the case where there are K cumulative cutoffs, the cutoffs are
ordered with C = {c; < ¢; < *** < cg}. A unit with running variable X; is deterministically assigned to a

treatment scenario D; = D(X;) according to the rule:
do if cg<x<c

D(x) = d, if 61§x<c2

dg_1 if cg_q1 <x<cg
That is, a unit receives dj_; if cx_1 < x < ci. The average treatment effect at cutoff ¢, is identified as
T = E[Yi(dy) — Yi(dr-DIXi = ¢]
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= Im{E[Yi|X; = ¢ + he] = ELYilX; = ¢ — R}

Since the true conditional regression function of Y; is unknown, researchers often use local polynomial
regression (LPR) near each cutoff ¢, to non-parametrically estimate tj by first choosing a bandwidth h;
for each cutoff, a kernel function K(.) for weighting, and the order of the polynomial regression p. Then a
polynomial in X is fitted on each side of the cutoff, and finally the ATEC is estimated by taking the difference
between the intercepts of these two LPRs:

T = ar —a;
where the superscript “+” refers to the right-hand-side estimate while the “-” refers to the left-hand-side
estimate. The choice of bandwidth h is either based on theory or on a data-driven criterion such as the
mean squared error (MSE) (Calonico, Cattaneo, and Farrell 2020).

In this study, we are interested in testing if distinct eligibility D; to cast ballots leads to different
propensities to turn out to vote. The running variable X; is an individual’s age, and the outcome variables Y;
are turnouts in referendums and elections. The relationship between age and voter turnout is well documented
in the literature on political life cycle theory.! This study, however, focuses on the effect of dichotomous
eligibility. As shown in Figure 3(A) (Steiner et al. 2017, 164), covariate age both determines ballot eligibility
(i.e., D; = 1(X; = ¢)) and the outcome variable Y; and confounds the causal effect of D on Y. Age may even
be related to a set of variables U that affect Y as indicated by the dashed bi-headed arrow. Thus, a simple
difference-in-turnouts between two groups of eligible voters is biased. The main advantage of the RD design
is that it can eliminate confoundedness and recover ATE for a given subpopulation of units. Figure 3(B)
illustrates that we can identify causal effects for those subjects whose age is in a small neighborhood around
the cutoff as proved by Hahn, Todd, and van der Klaauw (2001). Our knowledge of the voting-age eligibility
rule stipulates that the probability of receiving the treatment changes discontinuously at X; = ¢ ranges from
0 to 1. Being conditional on X at the cutoff, there is no variation left in D, so it cannot be correlated with any
other factors (Lee and Lemieux 2010).

Figure 3 Causal Graph of Regression Discontinuity Design

Source: Steiner et al. (2017, 164)

In the 2018 concurrent referendum and local elections, there were two cutoffs in relation to the voting

1 See Dassonneville 2017 and Smets 2021 for reviews.
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age. For referendums, citizens aged 18 and above were eligible to vote according to Article 7 of the 2017
version of the Referendum Voting Act. However, only citizens aged 20 or older were eligible to vote in the
elections according to Article 12 of the ROC Constitution. This means that on the voting day of November
24, 2018, there were two different groups of first-time voters: 18 and 19 year olds as the first-time
referendum-only voters, while those between 20 and 22.855 were the first-time referendum-and-election
voters. Hence the two cutoffs for our study are at ages 20 and 22.856 (see Figure 2).

Based on Hypotheses 1 and 2, it is the number of ballots that the individuals are eligible to cast (i.e., the
referendum vs. referendum-and-election), and not the voting experience (i.e., first-time vs. second-time
voting), that matters. Therefore, only the first cutoff at age 20 should make a difference in terms of the
turnout. More specifically, the first-time referendum-and-election group is expected to have a higher turnout
rate than the first-time referendum-only group at the first cutoff at age 20 with there being no difference in
turnout from adjacent non-first-time voters at the second cutoff at age 22.856. Similarly, the first-time
referendum-and-election voters should also exhibit no difference in terms of turnout in local elections from
adjacent non-first-time voters at the cutoff at age 22.856.

These analyses are based on a nonparametric local polynomial approach, with the triangular kernel
function being applied in conjunction with a bandwidth that optimizes the mean squared error (MSE)
(Calonico, Cattaneo, and Farrell 2020; Cattaneo, Idrobo, and Titiunik 2019; Cattaneo, Titiunik, and Vazquez-
Bare 2020a). Besides the robust bias-corrected inference procedures, this study also considers the context of
the 2018 concurrent elections. Although the referendums were conducted through nation-wide direct issue
voting, the concurrent local elections differed in terms of the candidates running for subnational offices and
district-based electoral campaigns. To consider this local heterogeneity, these RD analyses treat Taiwan’s 22
cities and counties as clusters and estimate the heteroskedasticity—robust variance. Furthermore, Juang and
Hong’s (2020) preliminary analysis indicates that up to the age of 65, females tend to have slightly higher
turnout rates than males. To accommodate the possible gender difference in turnout, we follow Calonico et al.

(2019) by presenting our estimates with and without the covariate adjustment for the sex of the voter.

Il. Empirical Findings

On the concurrent referendum and election day of November 24, 2018, citizens aged 18 years and older
were eligible to vote on 10 referendum cases while those 20 years and older were also eligible to vote on
three to five local offices. Since the physical cost of casting ballots is constant, it is not surprising that there
was a very low “drop-off” or selective abstention rate. In terms of the entire electorate, aggregate turnout
rates for the 10 referendums (see Appendix 1) were very close, ranging between 54.31% and 55.89%, while
those for the three common local office elections varied between 66.11% to 68.93%. Indeed, based on the
individual-level CEC 2018 data, the correlations for the turnouts ranged from 0.973 to 0.998 for the 10
referendum items and between 0.982 to 0.998 for the three local offices. Given this high degree of similarity,
for brevity we first present the detailed results for arguably the most salient referendum item 13 and then
summarize the estimates for the other nine items for comparison purposes. Referendum item 13 referring to
“participating in the 2020 Olympics in Tokyo in the name of Taiwan instead of Chinese Taipei,” which was
rejected, stood out from the other energy-policy issues (items 7, 8, 9 and 16) or the same-sex-marriage issues
(items 10, 11, 12, 14 and 15) as a fiercely-debated political item related to Taiwan’s identity. As for the local

elections, we focused on one high-profile local office election, i.e., that related to the city mayor/county
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magistrate.

To test our hypotheses, we first applied the RD design with two cutoffs to the turnout for referendum
item 13. As displayed in Figure 4, the RD plot with binned means shows a much lower turnout rate for the
first-time referendum-only voters on the left-hand side of the first broken line, indicating a cutoff at age 20,
but then experiences an abrupt jump on the threshold of age 20 before remaining stable. RD estimates of the
treatment effects at the two cutoffs, at age 20 and age 22.856, using a triangular kernel and nearest neighbor
heteroskedasticity—robust variance estimators with a covariate adjustment for sex, are presented in the last
column of Table 2. At the first cutoff at age 20, the mean-square-error (MSE) optimal bandwidth is 0.445
years and the estimated treatment effect is 7; = 0.196 (p < 0.001), meaning that there is on average a
19.6% jump in voter turnout for the first-time referendum-and-election group compared to the first-time
referendum-only group. On the other hand, the RD effect estimate at the second cutoff at age 22.856 based on
the MSE-optimal bandwidth of 0.847 years, T, = —0.003 (p = 0.784), is not significantly different from
zero. Since the young first-time voters in the neighborhood around the first cutoff at age 20 should in many
respects be similar except for those aged 20 and above who are also eligible to vote in local elections, we
conclude that public office elections attract a higher turnout. This finding is consistent with the first
hypothesis that more voting eligibility is more likely to attract citizens to turn out to vote.

Figure 4 RD Plot of Referendum Item 13 Turnout with Two Cutoffs at Age 20 and 22.856
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Table 2. Treatment Effects on Two Types of First-Time Voters

Not Using Covariate  Using Covariate

sex

1. RD treatment effect at cutoft = 20 0.195%*x* 0.196%**
Robust 95% CI [0.109, 0.284] [0.112, 0.283]
Robust p-value <0.001 <0.001
bandwidth 4 10.446 +0.445
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Effective number of observations 5,716 5,675

2. RD treatment effect at cutoff = 22.856 -0.004 -0.003
Robust 95% CI [-0.102, 0.075] [-0.100, 0.075]
Robust p-value 0.770 0.784
Bandwidth & +0.832 +0.847
Effective number of observations 7,130 7,284

Note: All estimates are computed using a triangular kernel and nearest neighbor heteroskedasticity—robust

variance estimators.

Source: Author

We apply the same RD estimation strategy to each referendum. For comparison purposes, Table 3 lists
the cutoff-specific estimates for all 10 referendums. The RD estimates of the first cutoff at age 20 range from
0.184 (for item 16 “repeal the law of phasing out nuclear energy in 2025 which was passed) to 0.201 (for
item 10 “oppose same-sex-marriage in the Civil Code” which was passed) and all are statistically significant
at p<.001. Meanwhile, all the RD estimates of the second cutoff at age 22.856 remain insignificant. This
means that the first hypothesis is confirmed for all 10 referendums.

Table 3 Cutoff-Specific Effects for All Ten Referendums in 2018

First MSE- RD Robust Inference Effective
Cutoff at Optimal Estimate | p-value | 95% CI | Number of
20 Bandwidth A Observations
Rf7 +0.451 | 0.186*** | <0.001 [0.099, 5,753
0.273]
Rf8 +0.450 | 0.186*** | <0.001 [0.099, 5,753
0.273]
Rf9 +0.451 | 0.185*** | <0.001 [0.096, 5,753
0.272]
Rf 10 +0.440 | 0.201%** | <0.001 [0.121, 5,612
0.288]
Rf 11 +0.450 | 0.199%** |  <0.001 [0.118, 5,753
0.285]
Rf 12 +0.447 | 0.199*** | <0.001 [0.118, 5,716
0.285]
Rf 13 +0.445 | 0.196*** | <0.001 [0.112, 5,675
0.283]
Rf 14 +0.434 | 0.197*** |  <0.001 [0.115, 5,543
0.286]
Rf 15 +0.443 | 0.195*** | <0.001 [0.113, 5,641
0.284]
Rf 16 +0.458 | 0.184*** | <0.001 [0.095, 5,864
0.271]
Second
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Cutoff at
22.856

Rf7 +0.893 0.005 0.936 | [-0.086, 7,641
0.079]

Rf8 +0.903 0.005 0.951 | [-0.085, 7,718
0.080]

Rf9 +0.914 0.007 0.999 | [-0.083, 7,800
0.083]

Rf 10 +0.825 -0.001 0.850 | [-0.097, 7,076
0.080]

Rf 11 +0.824 0.000 0.882 | [-0.095, 7,051
0.082]

Rf 12 +0.830 0.001 0.886 | [-0.095, 7,130
0.082]

Rf 13 10.847 -0.003 0.784 | [-0.100, 7,284
0.075]

Rf 14 +0.843 -0.001 0.831 | [-0.097, 7,227
0.078]

Rf 15 +0.846 -0.001 0.828 | [-0.097, 7,284
0.078]

Rf 16 +0.871 0.000 0.858 | [-0.093, 7,469
0.077]

Source: Author
To test the second hypothesis related to the zero effect on the non-first-time voters, this study applies the

RD design to the turnout at the city mayor/county magistrate elections. Since 18 and 19 year-olds were not
eligible to vote for local officers, this is a standard RD design with a single cutoff at age 22.856 which
separates the first-time election eligible voters from the second-time election eligible voters. As depicted in
Figure 5, the fitted lines of binned means on both sides of the cutoff within the MSE-optimal bandwidth of
1.119 years are almost connected and show little discontinuity. The RD estimate of the treatment effect with a
covariate adjustment for sex at the cutoff is presented in the last column of Table 4. The estimate is T =
0.008 (p=0.896) and is not significantly different from zero. This finding echoes that of its counterpart for
referendum item 13 and confirms the hypothesis that past election eligibility does not further increase the

probability of subsequent participation when the institutional barrier to voting is low.
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Figure 5 RD Plot of 2018 Mayor/Magistrate Turnout with Cutoff at Age 22.856
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Table 4 Treatment Effects on Non-First-Time Voters in Local Elections (Mayor/Magistrate)

Not Using Covariate  Using Covariate

sex

RD treatment effect at cutoff =22.856 0.007 0.008
Robust 95% CI [-0.071, 0.078] [-0.070, 0.080]
Robust p-value 0.921 0.896
Bandwidth £ +1.116 +1.119
Effective number of observations 9,555 9,579

Note: All estimates are computed using a triangular kernel and nearest neighbor heteroskedasticity—robust
variance estimators.
Source: Author

By comparing the results of these two RD designs, this study finds that only the first cutoff at age 20
results in a significantly large difference of 19.6% in turnout, while the second cutoff between the first-time
and second-time voters does not indicate a significant difference in either the referendum or candidate

election. These results imply that public office elections are indeed more likely to attract first-time voters to
turn out than referendums alone.
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I11. Validation and Sensitivity Analyses

The main feature of the RD design is that the mechanism by which treatment is assigned is known. One
potential threat to its internal validity is that subjects may manipulate their values of the running variable.
Such a possibility can be ruled out in this study because, as mentioned earlier, in Taiwan the government is
responsible for compiling the eligible voter list based on the household registration archive with detailed
birthdate records. Therefore, individuals cannot manipulate their ages in relation to eligibility thresholds.
Furthermore, the distribution of the available covariate for sex is also balanced within the MSE-optimal
bandwidths.? For referendum item 13, the homogeneity test is X>=3.535 with p=0.06 for the first cutoff at
age 20 and X?=0.903 with p=0.342 for the second cutoff of 22.856. For the mayor/magistrate election, the
test result is X*=0.677 with p=0.411. None of the tests is significant at the 0.05 level.

We next examine the treatment effects at the artificial cutoff values. In this study, we know that for
referendum voters the first cutoff is age 20 and the second is 22.856. If an election for a candidate provides a
stronger impetus for turnout as we hypothesize, then we should find an abrupt and significant jump at the
first cutoff, but not at the second cutoff. Similarly, we should not find a significant difference in the turnout
rate for election eligible voters in the mayor/magistrate elections at the cutoff of 22.856. This is indeed what
we find in the previous section. However, the known rule and hypotheses also imply that if we examine the
treatment effects at artificial or placebo cutoff values at which the treatment statuses do not really change,
then we expect no significant increase in turnout at the first placebo cutoff and also no significant difference
at the other cutoff. To implement this placebo cutoff test, we create artificial cutoffs by moving 0.5 years to
the left and to the right of the true cutoffs.

Tables 5 and 6 present the results of the placebo tests for referendum item 13 and the mayor/magistrate
election, respectively. As expected, the significant jump in turnout at the true first cutoff of 20 disappears at
the two artificial cutoffs at 19.5 and 20.5. At the same time, the RD estimates at the true cutoff of 22.856
remain insignificantly different from zero at the two placebo cutoffs of 22.356 and 23.356 for both the
referendum and election. These findings enhance our confidence in concluding that the eligibility to vote in

an election for a candidate at age 20 indeed results in citizens being more likely to turn out and vote.

2 As explained in the Data and Method section, the released CEC data contain only four variables: turnout, birth date, sex, and

household registration location.

23



Table 5 Analysis of Alternative Cutoffs for Referendum #13

Alternative First MSE-Optimal RD Estimate Robust Inference Effective Number of
Cutoff Bandwidth £ p-value 95% CI Observations
19.5 +0.386 0.025 0.376 [-0.039, 0.102] 6,984
20.0 +0.445 0.196*** <0.001 [0.112, 0.283] 5,675
20.5 +0.331 -0.019 0.640 [-0.149, 0.091] 2,428
Alternative Second
Cutoff
22.356 +1.006 -0.006 0.808 [-0.063, 0.080] 8,268
22.856 +0.847 -0.003 0.784 [-0.100, 0.075] 7,284
23.356 +0.670 -0.034 0.232 [-0.115, 0.028] 5,837
Source: Author
Table 6 Analysis of Alternative Cutoffs for Mayor/Magistrate Elections
Alternative Cutoff MSE-Optimal RD Estimate Robust Inference Effective Number of
Bandwidth £ p-value 95% CI Observations
22.356 +0.734 0.007 0.506 [-0.048, 0.097] 6,230
22.856 +1.119 0.008 0.896 [-0.070, 0.080] 9,579
23.356 +1.161 -0.024 0.266 [-0.098, 0.027] 10,001

Source: Author
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We next investigate whether our RD estimates are sensitive to the choice of bandwidth around cutoffs.
As explained earlier, a narrower bandwidth decreases the bias of the local polynomial estimator, but increases
its variance, whereas a wider bandwidth does the opposite. All our previous analyses are based on the MSE-
optimal choice of bandwidth in order to balance this bias-variance tradeoff, but if RD estimates remain stable
with somewhat different bandwidths, then we can be more confident with our findings. We therefore conduct
this sensitivity analysis by first reducing the MSE-optimal bandwidth by half and then doubling its length.

Tables 7 and 8 display the results of sensitivity to bandwidth tests on referendum item 13 and the
mayor/magistrate elections, respectively. We find that all the estimates are consistent with the results based
on the MSE-optimal choices. For example, the ATEC estimates of the first cutoff for referendum item 13
remain positive and significant, and the magnitude of the point estimate changes only slightly when
bandwidth is reduced by half or doubled. At the same time, the estimates at the cutoff of 22.856 remain

insignificantly different from zero.
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Table 7 Analysis of Alternative Bandwidths around Two Cutoffs for Referendum #13

First Cutoff Alternative RD Estimate Robust Inference Effective Number of
Bandwidth £ p-value 95% CI Observations
20.0 +0.2225 0.207%*** <0.001 [0.142, 0.398] 2,734
20.0 +0.4450 0.196%*** <0.001 [0.112, 0.283] 5,675
20.0 +0.8900 0.193%** <0.001 [0.120, 0.273] 11,312
Second Cutoff
22.856 10.4235 -0.021 0.898 [-0.128, 0.112] 3,648
22.856 +0.8470 -0.003 0.784 [-0.100, 0.075] 7,284
22.856 +1.6940 0.002 0.871 [-0.077, 0.065] 13,459
Source: Author
Table 8 Analysis of Alternative Bandwidths around Cutoff of 22.856 for Mayor/Magistrate Elections
Cutoff Alternative RD Estimate Robust Inference Effective Number of
Bandwidth £ p-value 95% CI Observations
22.856 +0.5595 -0.006 0.978 [-0.119, 0.116] 4,621
22.856 +1.1190 0.008 0.896 [-0.070, 0.080] 9,579
22.856 +2.2380 0.008 0.833 [-0.059, 0.073] 19,182

Source: Author
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V. Conclusions

This study addresses an interesting question on political participation in direct versus representative
democracies, that is, whether citizens are more likely to turn out to vote in indirect candidate-oriented public
office elections than in direct issue-oriented referendums. In order to answer this question, this study takes
advantage of a rarely occurring natural experiment in Taiwan’s 2018 concurrent referendum and local
elections. Seizing the opportunity for a gap between the voting-age eligibility rule of 18 for referendums and
20 for local offices, this study develops a rigorous regression-discontinuity design in causal inference with a
two cutoffs model for the referendums and a standard single cutoff model for the local elections. The RD
designs are then applied to a unique set of individual-level validated turnout data with large sample size
released by the Central Election Commission. Empirical estimates of the two RD designs confirm this
study’s hypothesis that, other things being equal, the first-time voters are much more likely to turn out when
they are eligible to cast both referendum and public office ballots than when they are only eligible for
referendum ballots.

This study’s findings have implications both in terms of theory and practice for political participation.
At the theoretical level, it can be speculated that the difference between the propensity to turn out in direct
versus representative democratic voting may be due to the higher information cost of direct issue/policy
voting, or due to more personalized candidate campaigns and thus higher perceived stakes of winning or
losing public office elections, or perhaps both. At the practical level, referendum voting deserves greater
attention since it is expected to play an increasingly important role in democratic decision-making.
Understanding citizens’ motivations in regard to both types of electoral participation lays the foundation for
suggesting effective ways of lowering the information cost and encouraging civic engagement in direct
democratic voting.

Youth participation in referendums and elections is also important to equality in turnout. Direct
democracy is meant to enhance representativeness. In this regard, our finding that election eligibility tends
to increase voter turnout does point to an increasing degree of urgency to amend the ROC Constitution to
lower the voting age of public-office elections from 20 to 18. Engaging young voters in both direct and

indirect elections can promote better representativeness in a democracy.
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