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The model also allows previous methods to be revisited and derive how their

estimated e↵ects are related. Several strategies are then introduced which, un-
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using these strategies, the incumbency e↵ects in Brazilian mayoral elections

are investigated.
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1 Introduction
The question whether political incumbency affects election outcomes has oc-
cupied political scientists and economists for more than half a century. Start-
ing with theoretical work in the 1960’s, the line of thought has been that win-
ning candidates or parties benefit from holding office, and that this results in
a higher vote share in the subsequent elections. While most of the discussed
mechanisms—such as greater access to media outlets, improved name recog-
nition and various financial benefits—would suggest a positive effect, it is
conceivable that there are mechanisms that affect the outcomes negatively. For
example, the electorate could be unwilling to allow long-running incumbents
if incumbency increase political connectedness (which in turn could facilitate
corruption), or the electorate could simply grow tired seeing the same face
in office. Both the sign and magnitude of the effect are ultimately empirical
questions.1

The initial theoretical discussions were followed by a vast array of empir-
ical studies. A notable early contribution is Erikson (1971), who investigates
the incumbency effect in the U.S. House of Representatives by comparing
the election outcomes of successful first-time runners with their outcome in
the subsequent re-election attempt. Empirical investigations have, however,
proven particularly hard to conduct credibly. Most of the earliest methods
were plagued by severe biases (see, e.g., the discussion in Gelman and King,
1990).

Starting with Lee (2001, 2008), the currently dominating strand of the lit-
erature uses regression discontinuity designs (RDD) to provide credible iden-
tification of causal effects. This design exploits the fact that the winning party
changes discontinuously with the parties’ vote margins. In a two party system,
if one of the parties receives just shy of half of the votes, it loses the election.
Just at the cut-off, changing only a single vote would change the election out-
come. Under the assumption that all other relevant factors are continuous at
the zero percent vote margin, any difference in the investigated outcome could
be argued to arise due to the change incumbency. Under favorable conditions
(Caughey and Sekhon, 2011), this design provides very credible identification.

The study by Lee (2001, 2008) also introduced a formal causal model to
define the effect he investigated. This model made apparent that it was a spe-
cific incumbency effect that was identified with the RDD, namely the effect of
being an incumbent party. This was a considerable departure from the previ-
ous literature. As the effects were often defined only informally (Gelman and
King, 1990, is a notable exception), it is not clear exactly which effects were
of interest in the studies prior to Lee, but they seem to have primarily focused
on the effect of incumbent candidates. The difference between the two effects

1In fact, the substantial incumbency advantage found in for U.S. election seems to be a quite
recent phenomenon, starting in the early 1960’s (Cox and Katz, 1996). Studies of less stable
elections setting even find considerable negative effects (Titiunik, 2011; Uppal, 2009).
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is that a winning candidate has incumbency only if he or she is the party’s
candidate in the subsequent election, a winning party has incumbency in the
subsequent election independently of whether the candidate re-runs. In fact,
the past literature has often used open-seat elections as their definition of non-
incumbency. Since a party can be incumbent in an open-seat election, some
cases which are considered to constitute incumbency under Lee’s definition
would be defined as non-incumbents in much of the past literature.

In this study, I intend to partly bridge the gap between the two strands of
the literature. In more detail, I aim to contribute to the literature in four ways.

First, I introduce a causal model with which different types of incumbency
effects can be defined. This model allows me to formally define the two ef-
fects discussed above, and two new types of incumbency effects: the personal
incumbency effect and the direct party incumbency effect. These effects are
among those that have been discussed informally previously in the literature,
but have, to my knowledge, never formally been defined or identified. The
formal definitions provide a structured way to think about and discuss incum-
bency effects. In particular, the investigation reveals that what has been re-
ferred to as a single personal incumbency effect are several different effects.

Second, I show that most of the predominate estimands and estimators dis-
cussed in the literature can be re-interpreted with this causal model. In this
investigation, I grant each estimator its identifying assumptions—the exercise
is purely to examine which effects they would estimate if they were to succeed
(i.e., deriving the associated estimand). This will aid in the interpretation of
these measures and clarify how they are related to other measures. In fact, the
exercise reveals that some of the previous studies primarily focus on a condi-
tional version of one of the effects. The exercise also allows me to decompose
the estimand from Lee’s (2001; 2008) causal model and express it using the
incumbency effects defined here. This provides a direct link between the two
models.

Third, I show that local versions of the personal incumbency effect and the
direct party incumbency effect can be identified using a version of the regres-
sion discontinuity design. Specially, I introduce and discuss three different
identification strategies with various identifying assumptions. The strategies
mainly differ in the degree of “localness” of the estimand and the severity of
the identifying assumptions. These range from no additional assumption other
than those from the RDD, to a weak version of an independence assumption.
As one would expect, making stronger assumptions will allow for identifica-
tion of a less local effect.

Last, to illustrate these strategies, I use data from recent Brazilian mayoral
elections to estimate the personal and direct party incumbency effects. The
Brazilian setting is one where the party incumbency effect has been shown
to be negative (Titiunik, 2011). At least two possible explanations for the
negative effect can be imagined. First, the electorate might punish undesirable
past behavior of incumbents. Second, the electorate might want to avoid lame-
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duck mayors, who, for example, could be more prone to corruption (Ferraz and
Finan, 2011). As voters cannot exercise (electoral) disciplinary power over
lame-duck mayors, they act preemptively and tend to not grant candidates
second terms. As the second explanation pertains to candidates rather than
parties, we would expect that the personal incumbency effect is more negative
than the direct party effect if this was the main channel of influence. However,
the estimated direct party effect (-20.8%) is considerably more negative than
the personal effect (-13.4%), indicating that first explanation is more likely to
be at play in the Brazilian setting.

2 Defining incumbency effects
The intuitive definition of incumbency effects as the change in election perfor-
mance due to a party or a candidate being incumbent is rather vague. Exactly
what is meant with “incumbent”? Incumbent compared to what other state?
And whom are we investigating? A disciplined discussion about the effects
requires a clear answer to these and other questions.

Many of the early contributions defined their investigated effects in terms of
observed variables, and often in close connection to their designs. The prob-
lem with this approach is that the definition in itself necessitates identification
in order to have a causal interpretation—identifying and defining the effect
therefore, in some sense, become simultaneous. As a result, one cannot ask
whether one has identified the causal effect that has been defined, as the de-
fined effect is not causal if it is not identified. This illustrates the benefit of
a causal model. With it, we can define the causal effect separately from the
observed data, and thereby discuss the effects independently of the details of
the design and estimation. In this section, I will extend the prior causal models
used for incumbency effects so that many of the previously discussed effects
can be defined with it.

2.1 A causal model of incumbency effects
I will construct the causal model in the “potential outcomes framework” or
the Neyman-Rubin Causal Model (NRCM), first introduced in experimental
settings by Splawa-Neyman et al. (1923/1990) and in observational settings
by Rubin (1974).

The units of observation in this model are party-elections denoted by index
i. For example, i = 1 could denote the Democratic Party in the 2004 House
of Representatives elections in California’s 13th congressional district. All
party-elections are collected in a set denoted by I . For every i, there are
two variables that we, in the definitions, consider to be manipulated—i.e., our
treatment variables. Wi is a binary indicator of whether the party won the
election preceding the election denoted by i, and Ri is a binary indicator of
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whether the candidate of the party in the previous election runs for office in
the election denoted by i. For example, if i = 2 refers to the Republican Party
in the 2004 presidential election, the observed values would be W2 = 1 and
R2 = 1. If i = 3 was the Republican Party in the 2008 presidential election, we
would instead have W3 = 1 and R3 = 0.

In the thought-experiment where we can control Wi and Ri, we can realize
four different worlds representing the four possible combinations of the two
variables. For example, we could change the chain of events so that the Repub-
licans lost the 2004 presidential election (W3 = 0), or that George W. Bush did
not enter the 2004 presidential election (R2 = 0). Let Yi denote the observed
outcome of interest—often vote shares or a binary indicator of whether the
party won the election. The potential outcome will be denoted with Yi(w,r),
where w is whether the party won the preceding election and r whether the can-
didate re-ran. For example, in the world where i won the election (Wi = 1) and
the candidate re-runs (Ri = 1) for office, Yi(1,1) would be realized outcome.2
Figure 1 provides an illustration of the definition of the potential outcomes.

Wi

0

Ri

1

Ri

0 1 0 1

Yi(0,0) Yi(0,1) Yi(1,0) Yi(1,1)

Figure 1. Potential outcomes defined over Wi and Ri. Rectangles indicate variables
which are manipulated. Starting in the top node and following the path according to
the chosen manipulation we can realize any of the potential outcomes.

The exact manipulations of Wi and Ri are intentionally left vague at this
point. Using the model would require that these be made precise so that we
can ensure that there is no interference between units or hidden variation of
the treatment. In other words, we need to make sure that the assumptions
discussed in the introductory chapter are satisfied (e.g., the SUTVA).3 I will
discuss these issues in the following sections, but I will here assume that the

2We must here ensure that the outcome is defined in each of the hypothetical worlds (i.e., the
observability assumption from the introductory chapter). For example, if an election is uncon-
tested it is not obvious how the victory margin would be coded. To ease exposition, I will
disregard these issues in the current section, and assume that all potential outcomes are defined.
3There are several issues that need attention. For example, the election winner is a determin-
istic function of the vote shares, thus manipulating Wi implies manipulating the vote shares.
However, large changes in vote share could have fundamentally different interpretations than
small changes, thereby potentially violating the consistency assumption. Similarly, exactly how
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assumptions hold without motivation; for now, the model can best be seen as a
template of a causal model. Already at this stage, the model, however, restricts
the potential outcome to a great extent and thereby clarifies the interpretation
of them. For example, the hypothetical worlds in this model differ from those
in Ansolabehere et al. (2000). In that study, the authors exploits re-districting
of election districts to investigate how voters that encounter the candidate for
the first time (due to being moved to another election district) vote compared
to the “old” voters in the district. While this certainly is informative of an
eventual incumbency advantage, it is a fundamentally different effect than the
current.

Furthermore, the exact meaning of an “incumbent candidate” is made clear.
In this model, it is when the winning candidate from the previous election
run for the same office in the current election (Wi = Ri = 1). As a conse-
quence, under this definition, Gerald Ford was not an incumbent candidate in
the 1976 presidential election since he did not run in the preceding election.
An alternative definition would be to define incumbency as being the current
office holder coming into the election (in which case Gerald Ford would be
an incumbent in 1976). While this is a reasonable alternative, and in some
ways even preferable due to its closeness to the intuitive concept, it is not
clear exactly how we would manipulate office holding in that case. As each
type of manipulation affects the interpretation, the effect remain vague under
this definition—an unexpected death (Cox and Katz, 2002) or resigning due
to threat of impeachment would both change the office holder, but they would
probably lead to very different types of incumbency effects. As the vast ma-
jority of office holders came into power by winning an election, the current
definition is arguably a good balance between clarity and closeness to the in-
tuitive concept.

Yet another, and seemingly intuitive, definition of the potential outcomes is
to use the incumbency indicator (Ii) used previously in the literature (Gelman
and King, 1990). In a two-party system, this indicator takes value Ii = 1 if
party i has an incumbent candidate in the election; Ii = �1 if the opposing
party has an incumbent candidate; and Ii = 0 if there is an open-seat election.
We would then have three potential outcomes: Yi(1), Yi(0) and Yi(�1). This
would, however, unlikely satisfy the consistency assumptions. To see why,
note that there is a link between the two models. In a two-party system, let
j : I ! I be a mapping from a party to its opponent in the same election.
For example, if i = 5 denotes the Democratic Party in the 2004 presidential
election, j(5) gives the index of the Republican Party in the 2004 presiden-
tial election. We then have Ii = WiRi � (1�Wi)R j(i). With the incumbency
indicator, Yi(1) maps unambiguously to Yi(1,1), but Yi(0) could be any of
Yi(0,0), Yi(0,1) and Yi(1,0). In some of these hypothetical worlds, the party

one ensures that the previous candidate re-run for office is not obvious, and there are likely
situations where it is impossible to manipulate that variable.
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won the previous election, while in others it did not. Since winning the previ-
ous election potentially has large effects on the subsequent election outcomes,
the consistency assumption, as discussed in the introductory chapter, is un-
likely to hold.4

2.2 The incumbent legislator effect

The effect on election outcomes for parties, when running with an incumbent
legislator holding party incumbency constant.

Much of the literature prior to Lee (2001, 2008) focused on the effect of
an incumbent candidate on parties’ election outcomes. In other words, the
question is whether the parties benefit from running with candidates that won
the preceding elections. The estimand defined in this section is an effort to
formalize this concept. As we will see in following sections, this definition is
not new but corresponds exactly to the definition by Gelman and King (1990).
The use of “legislator” in the name of this effect is borrowed from Caughey
and Sekhon (2011); the effect is not intended to be restricted only to candidates
of the legislative branches of government, but to any elected official.

In the current setting, for a party to have an incumbent office holder, two
conditions must be true: the party must have won the previous election and
the previous candidate must re-run for office. As this implies Wi = 1 and
Ri = 1, the associated potential outcome is clearly Yi(1,1). The other potential
outcome is, however, less clear: the intuitive concept often states “versus not
having an incumbent legislator.” In principle this could refer to any of Yi(1,0),
Yi(0,1) and Yi(0,0).

In an effort to isolate the effect of an incumbent office holder, note that
two of these potential outcomes entails more than just a change in whether
the party has an incumbent candidate. In the hypothetical worlds denoted by
Yi(0,1) and Yi(0,0), the party is no longer the incumbent party. With any of
those potential outcomes, the effect would be compounded by both a change in
legislator incumbency and party incumbency. Arguably, the potential outcome
that is closest to “not having an incumbent legislator” is thus Yi(1,0). As an
added bonus, Yi(1,0) unambiguously refer to open-seat election which is the
typical contrast in much of the previous literature.

4An advantage with the incumbency indicator is that it differentiates between open-seat elec-
tions and incumbent elections—a contrast given great importance in the previous literature.
The current model does not fully impose that difference as Yi(0,0) and Yi(0,1) can refer to both
open-seat and incumbent elections (for the opposing party). If that difference is deemed to be
of importance, one could define the potential outcomes over Wi, Ri and R j(i), as that would both
maintain consistency and make it possible to specify open-seat elections. However, as will we
see, making this difference is not fundamental to formalizing the previous concepts, and in an
effort to construct a simple model I opt for the current approach.
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The incumbent legislator (causal) effect will thus be defined as the differ-
ence in election outcomes in the hypothetical worlds that would be realized
when we hold Wi constant at 1 and alter Ri. Let tL

i ⌘ Yi(1,1)�Yi(1,0) be the
unit level incumbent legislator effect, and tL ⌘ E[tL

i ] = E[Yi(1,1)�Yi(1,0)]
the average incumbent legislator effect, where the expectation is taken over
I . The definition is illustrated in Figure 2.

Wi = 1
0

Ri

1

Ri

0 1 0 1

Yi(0,0) Yi(0,1) Yi(1,0) Yi(1,1)

Figure 2. The incumbent legislator effect. The top node is here restricted so we only
take the path of Wi = 1 and thus end up in either of the two rightmost end-nodes.

The definition invites to some interpretations of the discussions in the pre-
vious literature. Finding a positive tL would suggest several possible mecha-
nisms. In addition to those already mentioned (e.g., media coverage, financial
benefits), an incumbent candidate tend to have greater election experience.
When Yi(1,0) is realized, the party’s candidate is taken from the general pool
of candidates, while the candidate in Yi(1,1) has, by definition, participated
in a political campaign and been in office during the previous term. Subse-
quently, part of the legislator effect is the experience gain that the incumbent
candidate enjoys. Furthermore, the candidates referred to in Yi(1,1) are from
the pool of candidates that actually had ran for office (since they all ran in
the previous election), while the pool of candidates in Yi(1,0) refer only to
potential candidates. As we expect actual candidates to be of higher quality
than potential candidates, the legislator effect will include a candidate quality
component.

In subsequent sections, I will show that the estimand of several previous
studies is a conditional version of tL, namely conditional on that the party
won the previous election: E[tL

i |Wi = 1]. This conditioning could potentially
lead to large changes in the effect, as the candidates in the hypothetical worlds
are selected from fundamentally different pools of candidates. When condi-
tioning on Wi = 1, candidates referred to by Yi(1,1) are from the pool with
winning candidates, while candidates referred by Yi(1,0) remain largely the
pool of potential candidates. While one might concede that actual and poten-
tial candidates are on average of equal quality, it would be a stretch to say
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the same of winning and potential candidates. Subsequently, we would expect
E[tL

i |Wi = 1] to be greater than E[tL
i ].

5

This fact has implications for the interpretation of previous studies. For
example, Cox and Katz (1996) provide an insightful decomposition of the
legislator effect into two parts: what they refer to as a direct effect—that is,
the benefits directly pertaining to the incumbent candidate—and an indirect,
“scare-off” effect due that the opposing candidates of incumbents tend to be
of worse quality. If we let Qi denote the opposing candidate’s quality, a scare-
off effect would imply E[Qi(1,1)�Qi(1,0)] < 0. They explain the existence
of the scare-off effect by that high-ability challengers on average have better
outside options. Thus, if the high-ability challengers expect to perform badly
in the election (due, e.g., to the direct incumbent advantage), they refrain from
participating leaving only low quality candidates that lacks attractive outside
options. As noted by Cox and Katz (1996), the scare-off effect requires a pos-
itive direct effect (unless the challengers are irrationally scared off). However,
like most of the past studies, Cox and Katz (1996) estimate the conditional ver-
sion of the effect. Thus, their scare-off effect is E[Qi(1,1)�Qi(1,0)|Wi = 1].
As above, the incumbent party’s candidate in E[Qi(1,1)|Wi = 1] will be a win-
ning candidate, whereas the candidates in E[Qi(1,0)|Wi = 1] in general are not.
Since winning candidate are likely to be of higher quality, there could be a con-
ditional scare-off effect even if E[Qi(1,1)�Qi(1,0)] = 0. While this does not
change the fundamental conclusion (i.e., the existence of a scare-off effect),
it could change the interpretation. Where Cox and Katz (1996) argues that
election experience is the main determinant of the scare-off effect—implying
E[Qi(1,1)�Qi(1,0)] < 0—their results are consistent with a scare-off effect
purely due to candidate quality.

2.3 The re-running loser effect

The effect on election outcomes for parties, when running with a candidate
that lost the previous election, holding constant that the party lost the previous
election.

The re-running loser effect is in some sense the opposite of the incumbent
legislator effect: instead of the effect of running with a previously winning
candidate, it is the effect of running with a previously losing candidate. Since
neither the party nor the candidate is incumbent, it cannot be interpreted as
an incumbency effect. The effect has, to my knowledge, not been discussed

5This is different from the selection bias discussed previously in the literature. Where the point
here is that E[tL

i |Wi = 1] might differ from E[tL
i ] (while both being causal effects), the past

literature has been concerned with selection as an identification issue; specifically, whether a
comparison similar to E[Yi|Wi = 1,Ri = 1]�E[Yi|Wi = 1,Ri = 0] can be interpreted causally.
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previously in the literature. It is nonetheless a causal effect and arguably still
of interest.

Like the legislator effect, we alter Ri and fix whether the party won the
previous election, but now so it lost (Wi = 0). The unit level re-running loser
effect is subsequently defined as tR

i ⌘Yi(0,1)�Yi(0,0), and the average effect
as tR ⌘ E[tR

i ].
Some of the factors influencing the legislator effect are active also here.

Foremost, the candidate referred to in Yi(0,1) will in general have greater
election experience than candidates in Yi(0,0). However, the benefits that an
incumbent enjoy from holding office (e.g., franking benefits) are absent. Some
parts of the previous literature discuss the direct benefits of office holding in
excess of any electoral experience gain. It would be difficult to formulate a
causal model that encapsulate this notion since it is hard to imagine situation
where a candidate holds office without having some election experience, but
the closest one might get to capture the idea could be tL � tR. This would,
however, require that the re-running loser effect completely and solely cap-
tures the experience gain. It, for example, precludes that there is a stigma in
losing elections so that electorate punishes candidates with previously poor
election outcomes.

The selection artifact from the legislator effect is present also here. Where
Yi(0,1) refer to actual candidates, the candidates in Yi(0,0) are only potentially
so. If we believe actual candidates are of a higher quality than potential candi-
dates, we would have tR > 0 even if experience is irrelevant. Furthermore, if
we were to estimate with effect with methods similar to those used to investi-
gate the legislator effect, the estimand would be the effect conditional on a los-
ing party: E[tR

i |Wi = 0]. Subsequently, the candidates in Yi(0,1) would exclu-
sively be losing candidates, while candidates in Yi(0,0) are not. As losing can-
didates arguably are of lower quality, it is likely that the conditional version is
negative, even if the unconditional effect is positive: E[tR

i |Wi = 0]< 0<E[tR
i ].

Wi = 0
0

Ri

1

Ri

0 1 0 1

Yi(0,0) Yi(0,1) Yi(1,0) Yi(1,1)

Figure 3. The re-running loser effect. The top node is here restricted so we only take
the path of Wi = 0 and thus end up in either of the two leftmost end-nodes.
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2.4 The personal incumbency effect

The effect on election outcomes for a candidate when running as incumbent
office holder.

An effect discussed in the literature dating back at least to Erikson (1971) is
how candidates (rather than parties) are affected by incumbency. In particular,
we can, for a specific candidate, ask the counterfactual question: what would
the election outcome for that candidate have been if he or she ran as the in-
cumbent versus being a non-incumbent runner? This is the question intended
to be encapsulated in the personal incumbency effect estimand, as defined in
this section.

Note that this effect concerns another unit of observation than the previous
effects; instead of parties, we are now interested in candidates. Subsequently,
we must again specify what the manipulation is and exactly which candidates
we study. The route I choose is to restrict the inquiry to candidates that ran
for the same office in two subsequent elections. I take incumbency to mean
that the politician won the first of the two elections. While this is not the only
possibility, I will argue that it is in many ways the most reasonable.

Similarly to the definition for parties, a broader definition of incumbency
would risk violating the consistency assumption. As most incumbent candi-
dates are in power due to winning an election, this definition ensures reason-
able clarity while still being relevant. A consequence of this definition is that
candidates that are first-time runners do not have a well-defined personal in-
cumbency effect. The first time a candidate runs for office he or she obviously
had no chance winning the election preceding it; if one does not participate,
one cannot win. These candidates could, therefore, not have been the incum-
bents in the sense intended here. For first-time runners to be considered in-
cumbents, we are required to alter our imagined manipulation. For example,
we could imagine the counterfactual chain of events in which Barack Obama
ran for the office of President in 2004, instead for Senator, winning the primary
elections instead of John Kerry and winning the presidential elections against
George W. Bush, making him the incumbent candidate in the 2008 presiden-
tial elections. This would, however, be a very invasive manipulation which
would produce a radically different causal effect; an effect that, arguably, is
further from the intuitive concept.

Let C collect the indices of candidate-elections where the candidate ran in
the election preceding the current. Let Wc denote whether a candidate c 2 C
won the previous election. Let Vc(1) denote the potential outcome when the
candidate won that election (Wc = 1), and let Vc(0) denote the outcome when
he or she lost (Wc = 0). Note that, if the candidate does not participate in the
election denoted by c, the outcome does not exist—vote shares are only given
to participating candidate. To prevent this, we must ensure (or manipulate)
the world so that the candidate runs for office independently of the election
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outcome in the preceding election: the personal incumbency effect does not
only imply manipulation of whether the candidate won the previous election,
but also whether he or she runs in the current election.6 Let Rc denote whether
the candidate runs in the current election.

Wi

0

Ri = 1

1

Ri = 1

0 1 0 1

Yi(0,0) Yi(0,1) Yi(1,0) Yi(1,1)

Figure 4. The personal incumbency effect with parties’ potential outcomes. The sec-
ond level nodes (Ri) are here restricted so we only take the paths of Ri = 1.

The effect is the difference between the potential outcomes when alternat-
ing Wc while holding Rc constant at one. The unit (candidate-election) level
effect is tP

c ⌘ Vc(1)�Vc(0), and the average effect tP ⌘ EC [Vc(1)�Vc(0)]
where EC [·] indicates that the expectation is taken over C . Since we restrict
the population to candidates that ran in the previous election, we know that
these are the only potential outcomes (unlike first-time runners that neither
won nor lost the previous election), and since we ensure what the candidate
always run in the current election, both potential outcomes are defined.

At first glance, it seems that we have shifted focus rather substantively:
the unit of observation is no longer parties but specific candidates. There is,
however, a link between the two models. Let q : C ! I be a mapping from
candidates to parties so that i = q(c) is the party-election of candidate-election
c. For example, if c = 1 is Bill Clinton in the 1996 presidential election,
i = q(1) is the Democratic Party in the 1996 presidential election. Naturally,
the election outcome of the party and its candidate is the same; if the party wins
the election, so will the candidate. This implies that Wc =Wq(c). Furthermore,
as we hold Rc = 1, this implies that Rc = Rq(c) = 1. Taken together, we have
Vc(1) = Yq(c)(1,1) and Vc(0) = Yq(c)(0,1), and thus:

tP
= EC [Vc(1)�Vc(0)] = EC [Yq(c)(1,1)�Yq(c)(0,1)].

Noting that there is a one-to-one correspondence between I and C , so that
for every party there is a candidate and for every candidate there is a party, we

6A pressing question, which we return to in later sections, is whether this can be done in a way
to maintain the consistency assumption.
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can further simplify expression to:

EC [Yq(c)(1,1)�Yq(c)(0,1)] = E[Yi(1,1)�Yi(0,1)],

where the last expectation is taken over I . In other words, the personal in-
cumbency effect, as defined in this section, can also be defined using parties
potential outcomes.7 The definition of the effect is illustrated in Figure 4.

2.5 The direct party incumbency effect

The effect on election outcomes for parties when running as incumbent party
when the previous candidate does not run for office.

The main reason why the RDD estimates of incumbency advantage is un-
likely to be directly informative of the legislator effect is that parties by them-
selves could enjoy advantages (or disadvantages) of being the incumbent party.
For example, even if the previous candidate does not run for office, he or she
could be of help in the first-time candidate’s campaign. Similarly, some of the
added media coverage might be directed to the incumbent party rather than to
its candidate. The direct party incumbency effect is intended to capture these
factors.

Wi

0

Ri = 0

1

Ri = 0

0 1 0 1

Yi(0,0) Yi(0,1) Yi(1,0) Yi(1,1)

Figure 5. The direct party incumbency effect. The second level nodes (Ri) are here
restricted so we only take the paths of Ri = 0.

We want here to compare incumbency of a party, when the party does not
have an incumbent candidate, to non-incumbency. The potential outcome that
refers to party incumbency without candidate incumbency is unambiguously
Yi(1,0). The other potential outcome is less clear, as both Yi(0,0) and Yi(0,1)
refer to situations where neither the party nor the candidate are incumbents.
However, in Yi(0,1) the candidate has some election experience which the

7This result hinges on the one-to-one correspondence between I and C . This will not hold if
parties run with multiple candidates to the same office or if candidates run without a party.
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candidate in Yi(1,0) would, on average, not have. As this type of experience
effect arguably is not part of the direct party advantage, Yi(0,0) would seem to
be the natural comparison.8

The unit level direct party incumbency effect is tD
i ⌘ Yi(1,0)�Yi(0,0) and

the average effect is tD ⌘ E[Yi(1,0)�Yi(0,0)].

3 Previous estimands and estimators
The body of research that investigates incumbency effects is vast, ranging from
early efforts in purely describing the difference in election outcomes between
incumbents and non-incumbents (see, e.g., Cummings, 1966), to the most re-
cent RDDs. It is beyond the scope of this chapter to provide a complete re-
view of the literature. In this section, I will discuss studies that are close to
the current setting. Studies that investigates other types of manipulation than
whether the party won or the candidate re-runs, for example re-districting as
in Ansolabehere et al. (2000), are not considered, as the causal interpretation
differ.

Unlike the previous section, we will here consider observed variables. For
each party-election, denoted with i, we observe the tuple (Yi,Wi,Vi,Ri,Xi)

where Yi is the observed outcome of interest; Wi is whether the party won the
election preceding i; Vi is the two party vote share in the preceding election;
Ri is whether the party’s candidate from the previous election is its candidate
also in i; and Xi is a vector of election, party or candidate covariates, causally
unaffected by Wi and Ri. Some of the previous studies do not fit this general
setting, in which case additional variables will be introduced on the go.

I want to emphasis that this is not an exercise of whether the previous stud-
ies succeed in identifying their effects, I will grant each study their respective
identifying assumptions. Rather, it is an investigation of which effects they
aim to estimate given that their identification holds; in other words, what their
estimands are. Nonetheless, as discussed to great length in the literature, and
briefly mentioned in this section, the identifying assumptions in some of the
studies are quite restrictive.

3.1 Lee (2008)
Lee (2008, 2001) introduced a regression discontinuity design (RDD) to in-
vestigate incumbency effects, and most of the recent studies have followed his
example. The method exploits the fact that the winner of an election changes
discontinuously at the zero percent vote margin (i.e., at the 50% vote share in

8There could be other experience effects. One example would be when the party in Yi(1,0)
is able to recruit a more experienced candidate than in Yi(0,0). This ought, however, to be
included in the direct party effect as it, in some sense, runs through the party.
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a two party system). As the variation with this method purely is in whether the
party won the previous election (i.e., in Wi), the causal model in Lee (2008)
is defined assuming manipulation only in this variable. Let Yi(1) denote the
election outcome of the party if it won the previous election, and Yi(0) if it lost.
The effect that is investigated with the RDD is thus tRD ⌘ E[Yi(1)�Yi(0)].9 In
this section, I will show how tRD is related to the causal effects defined above.

Unlike the model above, we are not manipulating Ri. It is thus best seen as
a post-treatment variable, and as such, it is potentially affected by Wi. That is,
a candidate’s choice to run in the subsequent election is, in most cases, made
after the previous election, and it could be affected by the election outcome.
The candidate might, for example, re-run office only when he or she won the
previous election. In this case, we would say that the previous victory caused
the candidate to run. Let Ri(1) and Ri(0) be indicators of whether the party’s
candidate run for office when winning the previous election and when losing,
i.e., the potential outcomes of the candidate’s running status.

We can connect the two models by making an assumption that the potential
outcome when we actively manipulate Ri is the same as when we leave it be,
given that we manipulate it to its natural level. This is sometimes referred to
as the composition assumption (VanderWeele and Vansteelandt, 2009). When
it holds, we have Yi(1) = Yi(1,Ri(1)) and Yi(0) = Yi(0,Ri(0)), from which it
follows:

Yi(1)�Yi(0) = {Ri(1)Yi(1,1)+ [1�Ri(1)]Yi(1,0)}
� {Ri(0)Yi(0,1)+ [1�Ri(0)]Yi(0,0)}

= [Yi(1,0)�Yi(0,0)]
+ {Ri(1)[Yi(1,1)�Yi(1,0)]

� Ri(0)[Yi(0,1)�Yi(0,0)]} (1)

Taking expectations then yields:

tRD
= E[Yi(1)�Yi(0)]
= E[Yi(1,0)�Yi(0,0)]

+ E{Ri(1)[Yi(1,1)�Yi(1,0)]
� Ri(0)[Yi(0,1)�Yi(0,0)]} ,

= tD
+r10tL,10 �r01tR,01

+r11
[tL,11 � tR,11

], (2)

9In the standard version of the RDD, we are only able to identify the effect exactly at the point
where the investigated variable changes discontinuously. Subsequently, the estimand is a local
version of E[Yi(1)�Yi(0)]. I will return to this discussion in later sections, but for the moment
I will leave this conditioning implicit to ease exposition.
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where,

rxy
= Pr[Ri(1) = x,Ri(0) = y],

tL,xy
= E[Yi(1,1)�Yi(1,0)|Ri(1) = x,Ri(0) = y],

tR,xy
= E[Yi(0,1)�Yi(0,0)|Ri(1) = x,Ri(0) = y].

Despite being a bit cumbersome, the interpretation of expression (2) is rather
straightforward. As we manipulate whether the party won the previous elec-
tion, all units benefit from the direct party incumbency effect (tD). This is
captured by the first term. The direct party incumbency effect does, however,
not account for the fact that some of the parties will also gain incumbent can-
didates when they win the elections. This effect will depend on exactly how
winning the election affects incumbency of the candidate.

Borrowing terminology from the instrumental variable literature (Imbens
and Angrist, 1994), we can classify parties into four categories depending on
the causal effect of Wi on Ri. A party whose candidate would re-run indepen-
dently of treatment (Ri(1)=Ri(0)= 1) will be referred to as an always-runner.
A party whose candidate runs only if he or she won the previous election
(Ri(1) = 1,Ri(0) = 0) is called a complier. A never-runner is a party with a
candidate that would never run in the current election (Ri(1) = Ri(0) = 0), and
a defier is a party whose candidate only runs if the previous election was lost
(Ri(1) = 0,Ri(0) = 1). Note that all parties fall into exactly one of these four
categories.

For never-runner parties (which are of proportion r00 in I ), the party in-
cumbency effect is simply the direct party incumbency effect (tD). The pre-
vious candidate will never participate in the election, thus any effect must go
directly through the party. For parties that are compliers (of proportion r10),
winning the election caused the previous candidate to re-run. In addition to
the direct party incumbency effect, these parties will therefore benefit from any
legislator incumbency effect (tL,10). For defiers (of proportion r01), winning
the election instead causes the party not to run with the previous candidate,
or equivalently, losing the election causes the candidate to re-run. When win-
ning, they are thereby affected by the negative of the re-running loser effect
(�tR,01).

Always-runners (of proportion r11) are not affected by winning through its
effect on whether the candidate re-runs—the candidate runs in both cases. It
will, however, have an indirect effect as the setting in which the candidate
runs changes; the previous election result will determine if he or she runs as
a winner or a loser. In other words, when these parties win elections, they
gain incumbent candidates, and avoid losing candidates, in the subsequent
election. Like compliers, when winning elections, these parties are benefited
by the legislator incumbency effect. However, like defiers, these parties are
also affected by the re-running loser effect when losing elections. The total
effect is the difference between the two effects (tL,11 � tR,11).
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Weighting these four effects with the respective proportion in I produces
(2). All types of parties need, however, not to exist in all settings. This would
be reflected with a corresponding weight of zero. For example, we suspect that
defiers are rare—nearly always, winning the election would make it easier to
gain the party’s nomination in the next election. This implies that r01 is zero
in many settings. Defiers are, however, not impossible. Candidates that run
for the state legislature might, when winning, try to get elected to Congress in
the subsequent election, while when losing, this option might not be available
and they instead run for the state legislature again.

Net of the direct party incumbency effect, the effects are conditional. If
we assume that retirement decisions are ignorable (as sometimes done in the
literature), the conditioning does not matter. This is, however, not very likely.
For example, we would expect the candidates that manage to re-run for office
despite losing the previous election to be of higher than average quality, thus
tL,11 > tL and tR,11,tR,01 > tR. In fact, most of the effect that is captured
in the conditional versions of the legislator incumbency and re-running loser
effects might not be effects of incumbency or election experience as usually
understood, but rather a selection effect as discussed in the preceding section.
While they are still causal effects, their interpretations are rather different.

3.2 The Sophomore Surge and the Retirement Slurp
The Sophomore Surge is estimated by comparing the election outcome of a
newly elected official, in his or her first winning election, with the election
outcome in the subsequent election. In the first election, the candidate did not
run as an incumbent, while in the second election he or she did. The candi-
date, thereby, only enjoys any benefits that incumbency provides in the second
election. Since the identity of the candidate is unchanged, the argument is
that the change in election outcomes must be due to the incumbency effect.
As previously noted (Erikson, 1971; Gelman and King, 1990), this compari-
son is unlikely to capture a causal effect. There are mainly three issues that
could bias the results. First, we condition the analysis on that the candidate
won the first election, thereby introducing a regression toward the mean arti-
fact that would lead to a negative bias. Second, we also condition the analysis
on that the candidate re-runs for office. It is conceivable that the candidate to
some degree can forecast the election results and, when suspecting a negative
outcome, withdraw his or her candidacy instead of suffering the expected hu-
miliating defeat. This would introduce a positive bias. Last, implicit in the
analysis is a stability assumption that if the candidate had not won the first
election, the outcome in the second election would (on average) have been the
same as in the first. In this section, I will disregard all of these pressing is-
sues and focus on which effect the Sophomore Surge estimator corresponds to
given that it could identify it.
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The Sophomore Surge has been interpreted in several ways in the past lit-
erature. Erikson (1971) and Caughey and Sekhon (2011) seem to see it as a
measure of the personal incumbency effect, as defined here—i.e., the effect
of incumbency for specific candidates. Gelman and King (1990) on the other
hand interpret it both as a (biased) estimator of the legislator incumbency ef-
fect (p. 1145) and what they call the personal incumbency effect (p. 1153).
Their definition of the personal effect differs, however, in many ways from the
current. I argue that the Sophomore Surge estimand is best seen as a mix of the
legislator and direct party incumbency effects. In order to separate the iden-
tification problems from the definition of the estimand, I will, for illustration,
presume that whether a candidate wins is a deterministic function of his or her
characteristics (thus solving regression to the mean), that whether a candidate
re-runs is random (solving strategic resigning) and that the potential outcomes
are constant over time for each candidate.

Let E[Yi,t �Yi,t�1|Wi,tRi,t = 1,Ri,t�1 = 0,Wj(i),t�1R j(i),t�1 = 0] be the popu-
lation quantity that the Sophomore Surge estimator tries to estimate. As above,
j(i) gives the opposing party of i in a two party election. The variables are de-
fined as above, but with a time index for clarity. Specifically, Yi,t�1 is the
election outcome in the first election and Yi,t the outcome in the second. Con-
ditioning on Ri,t�1 = 0 ensures that the candidate is a first-time runner in t�1.
Which, together with Wj(i),t�1R j(i),t�1 = 0, ensures that the election was an
open-seat election. Finally, Wi,tRi,t = 1 ensures that the candidate won the first
election and re-ran for office. In other words, the conditioning set gives us the
Sophomore Surge estimator. For brevity, let A collect all units fulfilling these
conditions:

A = {i 2 I : Wi,tRi,t = 1,Ri,t�1 = 0,Wj(i),t�1R j(i),t�1 = 0}.

Now consider which potential outcomes the observed outcomes correspond
to. Due to the condition Wi,tRi,t = 1 (i.e., that the party won the election in
t � 1 and that its candidate re-runs in t), we have that Yi,t is realization of the
potential outcome Yi(1,1). We can drop the time index as we have assumed
that the potential outcomes are stable over time. It is, however, not unambigu-
ous which potential outcome Yi,t�1 corresponds to. For the election in t�1, we
only condition on that the candidate is a first-time runner (Ri,t�1 = 0), but we
do not restrict whether the party won the election preceding the one in t � 1;
that is, Wi,t�1 could be both one and zero. Thus, the outcome can be a realiza-
tion of both Yi(1,0) and Yi(0,0). Let g = Pr[Wi,t�1 = 1|A ] be the proportion
of elections in t � 1 where parties in A won the preceding election.10 With
the law of iterated expectations, we have:

E[Yi,t�1|A ] = g E[Yi(1,0)|A ,Wi,t�1 = 1]+ (1� g)E[Yi(0,0)|A ,Wi,t�1 = 0],

10Due to the conditioning, this proportion need not be 50% as we otherwise would expect.
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and thus:

E[Yi,t �Yi,t�1|A ] = E[Yi(1,1)|A ]� g E[Yi(1,0)|A ,Wi,t�1 = 1]
� (1� g)E[Yi(0,0)|A ,Wi,t�1 = 0],

= E[Yi(1,1)|A ]� g E[Yi(1,0)|A ,Wi,t�1 = 1]
� (1� g)E[Yi(0,0)|A ,Wi,t�1 = 0]
+ E[Yi(1,0)|A ]�E[Yi(1,0)|A ],

= E[Yi(1,1)�Yi(1,0)|A ]

+ (1� g)E[Yi(1,0)�Yi(0,0)|A ,Wi,t�1 = 0]
= E[tL

i |A ]+ (1� g)E[tD
i |A ,Wi,t�1 = 0].

The implicit estimand is a mixture of conditional versions of the legislator and
direct party incumbency effects, where the proportion depends on the specific
election setting (i.e., on g). Alas, even if identification was unproblematic, the
interpretation of the estimator’s effect is not obvious. This vagueness could
possibly explain why different scholars have interpreted it in different ways.

The Retirement Slump estimator is the difference between the election re-
sult of an incumbent candidate in his or her last election before retirement, and
the result of the party in the subsequent election when running with a first-time
candidate. An investigation similar to that for the Sophomore Surge would re-
veal that, granted identification, the Retirement Slump estimates a conditional
version of the legislator incumbency effect. Intuitively, in the first election
where the incumbent candidate runs for office, the outcome is a realization
of Yi(1,1). In the subsequent election, the candidate resigns (Ri = 0), but the
party still won the past election (Wi = 1); as a result, the outcome corresponds
to the potential outcome Yi(1,0). Their difference would be the legislator in-
cumbency effect for the units included in the comparison.

3.3 Gelman and King (1990)
The estimand in Gelman and King (1990), and those in studies adapted from
their model (Cox and Katz, 1996; Levitt and Wolfram, 1997), is, as previ-
ous mentioned, a version of the legislator incumbency effect. As the authors
provide a causal model similar to the current, the connection is quite direct.
Specifically, they define (p. 1143) their potential outcome when incumbent
(w(I) in their notation) as the “proportion of the vote received by the incumbent
legislator in his or her district.” This corresponds directly to Yi(1,1) above.
Their potential outcome when not incumbent (w(O) in their notation) is de-
fined as the “proportion of the vote received by the incumbent party in [the
same] district, if the incumbent legislator does not run [...]” Clearly, they
imagined a treatment where we held victory in the previous election constant;
the potential outcome corresponds unambiguously to Yi(1,0).
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The unit level effect in the model of Gelman and King (1990) is, thus, the
same as tL

i . However, they aggregate the units’ effects not by averaging over
all parties in all elections, but only over the Democratic Party. As a result, it is
not obvious how their estimand is connected to tL. As we will see, the effect
is a conditional version of tL, namely legislator effect for winning parties.11

To see this, we will turn to the estimator of Gelman and King (1990) and
grant it its identifying assumptions. Their estimator tries to model the condi-
tional expectation function of the Democratic Party’s election outcome based
on the previous election winner and incumbency status of the candidate. Let
Di be an indicator taking on value 1 if i is the Democratic Party, and 0 oth-
erwise. Let Pi be an indicator taking on value 1 if the Democratic Party won
the preceding election, and �1 otherwise. Finally, let Ii be an indicator of
incumbency status, where value 1 indicates that the Democratic Party has an
incumbent candidate, value �1 that the Republican Party has an incumbent
candidate and value 0 if neither party has an incumbent candidate. The popu-
lation function that Gelman and King (1990) estimates is, in our notation:

E[Yi|Di = 1,Pi = p, Ii = `] = b0 +b2 p+y`,

where y is the coefficient intended to capture the legislator effect.12

Gelman and King (1990) make two assumptions that will be used in the
current investigation. They first assume (p. 1143) that the average incum-
bency effects for Democrats and Republicans are the same. As they note, this
assumption is not necessary but will simplify the investigation. The second
assumption (p. 1152) is that the decision to re-run (Ri in our notation) is ex-
ogenous. While slightly stronger than necessary, I will operationalize these
assumptions so that Di and Ri is mean independent of the potential outcomes.
With these two assumptions, we can decompose the following conditional ex-
pectation function:

E[Yi|Di = d,Wi = 1,Ri = r] =
= rE[Yi(1,1)|Di = d,Wi = 1,Ri = 1]

+(1� r)E[Yi(1,0)|Di = d,Wi = 1,Ri = 0],
= rE[Yi(1,1)|Wi = 1]+ (1� r)E[Yi(1,0)|Wi = 1],
= E[Yi(1,0)|Wi = 1]+ rE[Yi(1,1)�Yi(1,0)|Wi = 1],
= a + tL,1r, (3)

where a = E[Yi(1,0)|Wi = 1] and tL,1
= E[Yi(1,1)�Yi(1,0)|Wi = 1]. The

second equality follows from mean independence of Di and Ri.

11This fact is alluded to in their footnote 5. The purpose of the current section is thus only to
make this fact explicit.

12They also include a covariate of the vote share of the Democratic Party which I omit to ease
exposition. Its inclusion might be important for identification but can, when investigating the
definitions, safely be disregarded.
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Turning again to the expectation function of interest in Gelman and King
(1990), note that it can be decomposed as follows:

E[Yi|Di = 1,Pi = p, Ii = `] =

= (1+ p)/2E[Yi|Di = 1,Pi = 1, Ii = `]

+(1� p)/2E[Yi|Di = 1,Pi =�1, Ii = `]. (4)

We will investigate these two terms separately. Starting with the first term,
note that since we condition on the Democratic Party (Di = 1) and that the
Democratic Party won (Pi = 1), we have Wi = 1. Furthermore, when the
Democratic Party won, Ii depends on whether the Democratic candidate re-
runs. Subsequently, if Pi = 1, Ii will be equal to Ri.13 This implies, together
with (3), that:

E[Yi|Di = 1,Pi = 1, Ii = `] = E[Yi|Di = 1,Wi = 1,Ri = `],

= a + tL,1`,

The second term in (4) is slightly trickier. We will again make use of the
function j(i) that maps to the opposing party of i. In a two-party election
(or if the outcome is defined as the share of the two-party vote), we have
Yi = (1�Yj(i)). Furthermore, in the sample of Gelman and King (1990), the
opposing party of Democrats is always Republican, and vice versa, thus Di =

(1�D j(i)). Since Pi and Ii are election specific variables, rather than party
specific, we have: Pi = Pj(i) and Ii = I j(i). We can therefore express the second
term as:

E[Yi|Di = 1,Pi =�1, Ii = `] =

= E[(1�Yj(i))|(1�D j(i)) = 1,Pj(i) =�1, I j(i) = `],

= 1�E[Yj(i)|D j(i) = 0,Pj(i) =�1, I j(i) = `],

= 1�E[Yi|Di = 0,Pi =�1, Ii = `],

where the last equality follows from that j(i) is a permutation of the party
indices. Similarly to the first term, when we condition on the Republican
Party (Di = 0) and on that it won the previous election (Pi =�1), we have that
Wi = 1. Furthermore, when Pi =�1 and Di = 0, we have that Ii =�Ri. Again
with (3), this yields:

1�E[Yi|Di = 0,Pi =�1, Ii = `] = 1�E[Yi|Di = 0,Wi = 1,Ri =�`],

= 1� (a � tL,1`),

= 1�a + tL,1`.

13More formally, we have (Di = 1,Pi = 1), (Di = 1,Wi = 1) and (Di = 1,Pi = 1)) (Ii = Ri).
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Substituting the terms in (4) with the derived expressions, we get:

E[Yi|Di = 1,Pi = p, Ii = `] =

= (1+ p)/2E[Yi|Di = 1,Pi = 1, Ii = `]

+(1� p)/2E[Yi|Di = 1,Pi =�1, Ii = `],

= (1+ p)/2(a + tL,1`)

+(1� p)/2(1�a + tL,1`),

= 0.5+(a �0.5) p+ tL,1`.

Comparing the coefficients in this version of the conditional expectation func-
tion with the coefficients specified by Gelman and King (1990), we see that
b0 = 0.5, b2 = (a � 0.5) and y = tL,1. In other words, their estimand is our
legislator effect conditioned on being the winning party:

E[Yi(1,1)�Yi(1,0)|Wi = 1]. (5)

As noted in previous sections, this estimand might differ quite substantially
from the unconditional version and will partly capture different mechanisms.

3.4 Erikson and Titiunik (2013)
In a recent working paper by Erikson and Titiunik (2013), the personal in-
cumbency effect is investigated using a regression discontinuity design. To
my knowledge this is the only estimator, apart from the Sophomore Surge,
that is intended to investigate the personal incumbency effect. In this section,
I will investigate their strategy using the current causal model. The exercise
will reveal that their estimand is best interpreted as a legislator incumbency ef-
fect. While the term “personal incumbency advantage” sometimes been used
to refer to the incumbent legislator effect in the previous literature, the authors
contrast their estimand with Gelman and King (1990), so to my reading, it is
intended to capture an effect similar to what I refer to as the personal incum-
bency effect.

The authors model the conditional expectation function of the Democratic
vote share infinitesimally close to the RDD cut-off as:

lim
v#0.5

E[Yi|Vi = v,Di = 1, Ii = `] = Parw
+(q +s)`, (6)

lim
v"0.5

E[Yi|Vi = v,Di = 1, Ii = `] = Parl
+(q +s)`, (7)

where Vi is the vote share of the party denoted by i in the election preceding
i, and the other variables are defined as above. I have dropped the time index
since it does not affect the analysis. Parw and Parl are interpreted as the av-
erage baseline vote for the Democratic Party (i.e., in absence of an incumbent
candidate) and (q +s) is intended to capture the personal incumbency effect,
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which consists of the direct personal incumbency effect (q ) and the scare-off
effect (s ).14

Note that whether the party won the preceding election (Wi) is a determin-
istic function of the vote share, we therefore have:

lim
v#0.5

E[Yi|Vi = v,Di = 1, Ii = `] = lim
v#0.5

E[Yi|Vi = v,Wi = 1,Di = 1, Ii = `],

lim
v"0.5

E[Yi|Vi = v,Di = 1, Ii = `] = lim
v"0.5

E[Yi|Vi = v,Wi = 0,Di = 1, Ii = `].

Erikson and Titiunik (2013) make three assumptions that we will use. First,
they make the simplifying assumption (p. 10 in the online Appendix) that the
personal incumbency effect is the same for both Democrats and Republicans.
Second, they assume (p. 13) that the candidate’s decision to re-run is non-
strategic. Last, that the RDD assumptions holds (p. 12), which implies that Wi
is ignorable at the cut-off. I will again operationalize these so that Di, Ri and
Wi are mean independent of the potential outcomes at the RD cut-off. This
gives us:

lim
v#0.5

E[Yi|Vi = v,Di = d,Ri = r] =

= r lim
v#0.5

E[Yi|Vi = v,Di = d,Ri = 1]

+(1� r) lim
v#0.5

E[Yi|Vi = v,Di = d,Ri = 0]

= rE[Yi(1,1)|Vi = 0.5]
+(1� r)E[Yi(1,0)|Vi = 0.5]

= E[Yi(1,0)|Vi = 0.5]
+rE[Yi(1,1)�Yi(1,0)|Vi = 0.5]

= ard
+ tL,rdr,

where ard
= E[Yi(1,0)|Vi = 0.5] and tL,rd

= E[Yi(1,1)�Yi(1,0)|Vi = 0.5].
This expression will aid us translate the conditional expectation functions in
Erikson and Titiunik (2013) to the current causal model. Note that, like in the
previous section, (Wi = 1,Di = 1) implies Ii = Ri. It follows that:

lim
v#0.5

E[Yi|Vi = v,Di = 1, Ii = `] = lim
v#0.5

E[Yi|Vi = v,Di = 1,Ri = `],

= ard
+ tL,rd`. (8)

14The expressions on page 13 in Erikson and Titiunik (2013) have the quality differentials, Dw�
Rw and Dl �Rl in their notation, rather than s . However, on the following pages, they state
that in their setting Dw

= Rl
= 0. They also define Rw

= Dl
=�s when there is an incumbent

(Ii 6= 0), and Rw
= Dl

= 0 when there is not (Ii = 0). As we will see, in the first function we
always have Ii 2 {0,1}, while in the second Ii 2 {0,�1}. As a result, the quality differentials in
both equations are equivalent with s Ii.
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Comparing the definition of Erikson and Titiunik (2013) in (6) with the derived
expression in (8), we see that (q +s) = tL,rd for the upper limit of the RDD
estimator.

Continuing with the lower limit, we use the function j(i) which maps to the
opposing party of i:

lim
v"0.5

E[Yi|Vi = v,Di = 1, Ii = `] =

= lim
v"0.5

E[(1�Yj(i))|(1�Vj(i)) = v,D j(i) = 0, I j(i) = `],

= 1� lim
v"0.5

E[Yj(i)|Vj(i) = 1� v,D j(i) = 0, I j(i) = `],

= 1� lim
v#0.5

E[Yj(i)|Vj(i) = v,D j(i) = 0, I j(i) = `],

= 1� lim
v#0.5

E[Yi|Vi = v,Di = 0, Ii = `],

where the last equality follows from that j(i) is a permutation of party indices.
Recognizing that (Wi = 1,Di = 0) implies Ii =�Ri, we have:

1� lim
v#0.5

E[Yi|Vi = v,Di = 0, Ii = `] =

= 1� lim
v#0.5

E[Yi|Vi = v,Di = 0,Ri =�`],

= 1�ard
+ tL,rd`. (9)

By comparing (7) with (9), we see that (q +s) = tL,rd also for the lower limit.
Subsequently, under their assumptions, the parameter of interest is not the per-
sonal incumbency effect, as defined here, but rather the legislator incumbency
effect.

4 Local identification with experimental variation in Wi
In this section, I will investigate which of the defined effects can be identi-
fied when the assignment of Wi is ignorable. One such situation would be
in an RDD setting, where Wi is ignorable at the cut-off; another would be
if we somehow can randomly assign Wi; and yet another, if Wi is ignorable
conditional on a set of covariates. For the moment, I will not further specify
exactly why Wi is ignorable, in order to keep the analysis simple. At the end of
this section, I will discuss the particularities when ignorability of Wi is gained
through an RDD, which also is the setting of the illustration in the last section.

First, note that when only Wi is ignorable, Ri is best seen as a post-treatment
variable. I will specify two potential outcomes of Ri in the same way as in Sec-
tion 3.1. Specifically, let Ri(0) be an indicator of whether the candidate re-ran
when the party lost the previous election, and let Ri(1) be indicator whether
he or she ran when the party won. If we assume that (Ri(0),Ri(1)) are inde-
pendent of the potential outcomes, our task is simple: we have E[Yi(x,y)] =
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E[Yi|Wi = x,Ri = y] and identification is trivial. The personal incumbency ef-
fect could, for example, be identified with:

tP
= E[Yi(1,1)�Yi(0,1)] = E[Yi(1,1)|Wi = 1,Ri(1) = 1]

�E[Yi(0,1)|Wi = 0,Ri(0) = 1],
= E[Yi|Wi = 1,Ri = 1]�E[Yi|Wi = 0,Ri = 1].

This assumption is, however, unlikely to hold. Consider, for example, a
situation where there are high and low quality candidates. Assume that high
quality candidates tend to re-run for office both when they win and lose the
election, while weak candidates only do so when they win. Now, consider
the identification strategy of tP in the previous paragraph. E[Yi(1,1)|Wi =

1,Ri = 1] would consist of both high and low quality candidates, whereas
E[Yi(0,1)|Wi = 0,Ri = 1] consists only (or mostly) of high quality candidates.
If the quality of the candidate matter for election performance, this contrast
will not have a causal interpretation.

We could, sometimes greatly, reduce the severity in this assumption by
condition on a set of covariates; thereby, we only require conditional inde-
pendence of (Ri(0),Ri(1)). While one of the identification strategies I present
uses a weak version of conditional independence, I will start by asking what
one could do when Ri is in no way ignorable.

The situation is not unlike that of an instrumental variable (IV) studied by
Imbens and Angrist (1994). In both cases, we have post-treatment variable that
is not in our direct control (in our case, it is Ri, with an IV, it is the treatment
variable), but the variable is affected by another that are under our control (in
our case, Wi, with an IV, the instrument). Like the IV setting, we can only
observe the values of Ri that is given by Wi, and, as a result, we are restricted
to investigate the effect only for units which are affected by Wi in a particular
way. In other words, we can only study the effect conditionally on the causal
effect of Wi on Ri: a local average treatment effect (LATE).

Unlike the IV setting, however, we cannot safely assume that the “instru-
ment” (i.e., Wi) has no direct effect on the outcome. In this setting, we suspect
that winning the previous election potentially will have large effects on sub-
sequent results. This rules out investigating the effect of Ri using Wi as an
instrument. The only way we would have variation in Ri is through variation
in Wi. In the complier and defier groups, the two variables will be perfectly
correlated, and we can, therefore, impossibly separate the two effects. As a
result, with exogenous variation only in Wi, we cannot identify the legislator
and losing re-runner effects.

The personal and direct party incumbency effects do not require variation in
Ri. On the contrary, they require that Ri is fixed. Assume for the moment that
we can observe (Ri(0),Ri(1)) for all units.15 Consider a conditional version

15Not even in this setting could we identify the legislator and losing re-runner effect without
additional assumptions.
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of the personal incumbency effect:

tP,11 ⌘ E[Yi(1,1)�Yi(0,1)|Ri(1) = Ri(0) = 1],
= E[Yi(1,1)|Wi = 1,Ri(1) = Ri(0) = 1]

� E[Yi(0,1)|Wi = 0,Ri(1) = Ri(0) = 1],
= E[Yi|Wi = 1,Ri(1) = Ri(0) = 1]

� E[Yi|Wi = 0,Ri(1) = Ri(0) = 1].

Since the effect does not consider variation in Ri, we can identify it solely with
ignorability in Wi—given that we observe the potential outcomes of Ri. With
the terminology from the previous sections, we can potentially identify the per-
sonal incumbency advantage for parties that are always-runners. Obviously,
we do not observe both potential outcomes of Ri—only the realized values.
However, we can identify the effect that Wi has on Ri, and thereby we can pos-
sibly gain enough traction to identify the effect of interest. In the following
subsections, I will investigate under which assumptions we can identify this
effect. The exercise results in three identification strategies. When describ-
ing the strategies, I will focus on the personal incumbency effect. With minor
changes, the strategies could, however, be used to investigate the direct party
incumbency effect—which is also done in the illustration of the methods.

With the first strategy, which I will refer to as always-runner stratification,
we will try to identify covariate strata which contain only always-runners. This
strategy does not require any additional assumptions, but the identified effect
is for an even smaller subpopulation than for the always-runners. In fact, de-
pending on the exact covariates used in the analysis, the subpopulation might
not contain a single unit.

With the second strategy, non-complier stratification, I will make a mono-
tonicity assumption (similar to the one made with in IV). The assumption
requires that the directionality of the effect of Wi on Ri is the same for all
units—e.g., Ri(0)  Ri(1) for all i. With this assumption, the effect can be
identified in strata which do not contain any compliers, thus a larger part of
the population than with the previous strategy.

The last strategy, running-on-observables, imposes an independence as-
sumption, in addition to the monotonicity assumption, where one of the po-
tential outcomes of Ri is assumed to be conditionally independent of Yi(1,1).
This is a strong assumption, but still weaker than the typical independence
assumptions; independence is only needed with respect to one of the poten-
tial outcomes. With this approach, the effect is identified for the complete
subpopulation of always-runners.

This analysis bear close resemblance to the problems with principal strat-
ification, as discussed in Frangakis and Rubin (2002). When considering the
candidate as the unit of observation, the realization of the post-treatment vari-
able (i.e., Ri in this case) determines whether we can observe the outcome of
interest: if the candidate does not re-run, we will not observe the vote share
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in the election he or she did not participate in. Viewed from this perspective,
the issue is not an inferential problem, but rather a definitional concern. That
is, the personal incumbency effect might not even be defined for the complete
population. With this interpretation, the reason we focus on always-runners is
because these are the only units for which the personal effect is well-defined.
With candidates as the units of observation, we must directly manipulate Ri in
order for the personal effect to be defined for all candidates. But, such ma-
nipulations are hard to imagine in the general case; how do we force a retired,
or dead, candidate to run in an election? While the two perspectives lead to
different interpretations of the effects, both would result in empirical strategies
similar to those presented here.

4.1 Always-runner stratification
With this strategy, we restrict our attention to a small part of the always-
runners, namely those that are in covariate strata with only other always-
runners. By limiting our focus to this group, we can identify the effect without
additional assumptions.

Let µ1(x) = E[Ri(1)|Xi = x] be the fraction of parties in stratum x whose
candidates would re-run for office when winning the preceding election. If
µ1(x) = 1, all parties’ candidates in the corresponding stratum will re-run
when their parties’ win—the stratum consist of only always-runners and com-
pliers. Similarly, let µ0(x) = E[Ri(0)|Xi = x] be the fraction of re-runners
in the stratum when the parties lose their elections. If µ0(x) = 1, the stra-
tum consists only of always-runners and defiers. Combining the two, we
get that strata with µ1(x) = µ0(x) = 1 consist of only always-runners. Let
A = {x : µ1(x) = µ0(x) = 1} be the set of all covariate vectors that corre-
spond to strata containing only always-runners.

The estimand we focus on with this strategy is the personal incumbency for
units within these strata, namely:

tP,A ⌘ E[Yi(1,1)�Yi(0,1)|Xi 2 A ].

Showing identification is fairly straightforward. Since Wi is ignorable, we get:

tP,A
= E[Yi(1,1)|Wi = 1,Xi 2 A ]�E[Yi(0,1)|Wi = 0,Xi 2 A ].

Remember that for all units with covariates in A , we have Ri(1) = Ri(0) = 1:

tP,A
= E[Yi(1,1)|Wi = 1,Ri(1) = Ri(0) = 1,Xi 2 A ]

�E[Yi(0,1)|Wi = 0,Ri(1) = Ri(0) = 1,Xi 2 A ],

= E[Yi|Wi = 1,Xi 2 A ]�E[Yi|Wi = 0,Xi 2 A ].

In other words, if we know A , we can identify tP,A.
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In some cases, we might have a priori knowledge about A , but it is seldom
complete.16 The set can, however, be identified from the observable variables.
Note that since Wi is ignorable, we have:

µ1(x) = E[Ri(1)|Xi = x]

= E[Ri(1)|Xi = x,Wi = 1],
= E[Ri|Xi = x,Wi = 1].

A similar exercise can be done with µ0(x). As both µ1(x) and µ0(x) are
identified, A is also identified, which enables us to identify tP,A.

The main strength of this strategy is that it does not need any identifying
assumption (in addition to those that provide ignorability of Wi). However,
the estimand is the effect for a very local group of units. There might be, and
probably are, strata that consist of a mix of always-runner and other types of
units. All these units are discarded with this strategy. As a result tP,A might
not be the estimand of interest, even if it captures the qualitative concept of
interest. In the worst case, A is empty, and the estimand is then undefined.
If the covariates are few and not informative of whether the candidate re-runs,
this could happen even if most units are always-runners.

4.2 Non-complier stratification
With this strategy, I will assume monotonicity: that the causal effect of win-
ning the previous election affects whether the candidate re-runs in the same
direction for all parties, in particular that Ri(1)� Ri(0). This allows for iden-
tification for a greater subpopulation than with the previous strategy.17

As a result of the monotonicity assumption, we know that all parties with
Ri(0) = 1 are always-runners. The only other type of parties with Ri(0) = 1
are defiers, but monotonicity ensures that they do not exist. However, parties
with Ri(1) = 1 still consist of both always-runners and compliers. Under this
assumption, µ1(x) is the proportion of always-runners and compliers in stra-
tum x, while µ0(x) is the proportion of always-runners in the same stratum. As
a consequence, whenever µ1(x) = µ0(x) the strata contains no compliers. Let
N = {x : µ1(x) = µ0(x)} be the set of all covariate vectors that correspond to
strata which do not contain any compliers.

The estimand in focus here is the personal incumbency effect for always-
runners in these strata:

tP,N ⌘ E[Yi(1,1)�Yi(0,1)|Ri(1) = Ri(0) = 1,Xi 2 N ].

Identification follows in many ways the same pattern as the previous strategy.
Since µ1(x) and µ0(x) are identified, as previously shown, we have also iden-

16For example, as in Section 6, term limits could indicate which units are in A .
17The direction of the monotonicity assumption does not matter neither for this or the next strat-
egy, if appropriate changes are made.

144



tified N . Since all parties with covariates in N are either always-runners or
never-runners (i.e., Ri(1) = Ri(0)), observing Ri = 1 for a party in N implies
that it is an always-runner. With ignorability of Wi, we have:

tP,N
= E[Yi(1,1)|Ri = 1,Xi 2 N ]

� E[Yi(0,1)|Ri = 1,Xi 2 N ],

= E[Yi(1,1)|Wi = 1,Ri = 1,Xi 2 N ]

� E[Yi(0,1)|Wi = 0,Ri = 1,Xi 2 N ],

= E[Yi|Wi = 1,Ri = 1,Xi 2 N ]

� E[Yi|Wi = 0,Ri = 1,Xi 2 N ].

Both terms in the last expression can be estimated with observed data, thus the
effect is identified.

The monotonicity assumption lets us identify the effect for a subpopulation
that is weakly bigger than the previous subpopulation. If a stratum only con-
tains always-runners, as in the first strategy, it naturally contains no compliers;
we have A ✓ N . The subpopulation is, however, still likely to be small rel-
ative to the complete population. It might, therefore, still not be the estimand
of ultimate interest. While less likely than before, the worst case is that N is
empty.

4.3 Running-on-observables
With this strategy, I will make a conditional independence assumption which
will allow for identification of the effect for the complete subpopulation of
always-runners. As always, assuming independence in non-experimental set-
tings is a strong assumption. The assumption needed with this strategy is,
however, weaker than the usual ignorability assumption. I will still assume
monotonicity, as in the previous section.

Since we investigate the full subpopulation of always-runners, the estimand
is as presented above:

tP,11
= E[Yi(1,1)�Yi(0,1)|Ri(1) = Ri(0) = 1],
= E[Yi(1,1)|Ri(1) = Ri(0) = 1]�E[Yi(0,1)|Ri(1) = Ri(0) = 1].

Note that the second term of this expression is identified without an indepen-
dence assumption. With monotonicity, we have that parties with Ri(0) = 1 are
always-runners, and for all parties that lost the preceding election we observe
Ri(0). Consequently, if we observe Ri = 1 for a party that lost, it must be an
always-runner. Together with ignorability of Wi, this gives us:

E[Yi(0,1)|Ri(1) = Ri(0) = 1] = E[Yi(0,1)|Ri(1) = Ri(0) = 1,Wi = 0],
= E[Yi|Ri(1) = Ri(0) = 1,Wi = 0],
= E[Yi|Ri = 1,Wi = 0].
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Using the law of iterated expectations, it will later prove useful write this as:

E[Yi|Ri = 1,Wi = 0] = E
X

[E(Yi|Ri = 1,Wi = 0,Xi)|Ri = 1,Wi = 0],

where E
X

[·] indicates that we take the expectation over the covariate distribu-
tion, in this case conditional on Ri = 1 and Wi = 0.

We are less fortunate with the first term of the estimand. The monotonicity
assumption does not ensure that all units with Ri = 1 and Wi = 1 are always-
runners—some will be compliers. This is where the independence assumption
is needed. We assume that any systematic difference in election outcomes
between always-runners and compliers, when winning the previous election,
can be described by differences in their covariate distributions. In other words,
an always-runner and complier with the same covariate values are expected
to have the same election outcome if they won the previous election. The
assumption formalized would be:

Yi(1,1)? Ri(0)|Ri(1) = 1,Xi,

or a mean-independence version thereof. With this assumption, we can iden-
tify the first term conditionally:

E[Yi(1,1)|Ri(1) = Ri(0) = 1,Xi] = E[Yi(1,1)|Ri(1) = 1,Xi],

= E[Yi(1,1)|Ri(1) = 1,Wi = 1,Xi],

= E[Yi|Ri = 1,Wi = 1,Xi],

where the first equality follows from the independence assumption, and the
second from ignorability of Wi.

The identified quantities are conditional on Xi, but we want the uncondi-
tional expectation for always-runners; we need to take the expectation over Xi
for always-runners. The parties with (Ri = 1,Wi = 1) consist, however, of both
always-runners and compliers. That subpopulation cannot inform us about the
distribution of Xi for always-runner. However, parties with (Ri = 1,Wi = 0)
provide that information:

E[Yi(1,1)|Ri(1) = Ri(0) = 1] =
= E

X

[E[Yi(1,1)|Ri(1) = Ri(0) = 1,Xi]|Ri(1) = Ri(0) = 1],
= E

X

[E[Yi(1,1)|Ri(1) = Ri(0) = 1,Xi]|Ri(1) = Ri(0) = 1,Wi = 0],
= E

X

[E[Yi(1,1)|Ri(1) = Ri(0) = 1,Xi]|Ri = 1,Wi = 0],

where the first equality follows from the law of iterated expectations, the sec-
ond from ignorability of Wi and the third from monotonicity. Substituting the
inner expectation for the expression we derived above, we get:

E[Yi(1,1)|Ri(1) = Ri(0) = 1] =
= E

X

[E[Yi(1,1)|Ri(1) = Ri(0) = 1,Xi]|Ri = 1,Wi = 0],
= E

X

[E(Yi|Ri = 1,Wi = 1,Xi)|Ri = 1,Wi = 0].
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Finally, by joining the two terms, we have identified the estimand:

tP,11
= E[Yi(1,1)|Ri(1) = Ri(0) = 1]�E[Yi(0,1)|Ri(1) = Ri(0) = 1],
= E

X

[E(Yi|Ri = 1,Wi = 1,Xi)|Ri = 1,Wi = 0]
� E

X

[E(Yi|Ri = 1,Wi = 0,Xi)|Ri = 1,Wi = 0],
= E

X

[E(Yi|Ri = 1,Wi = 1,Xi)

�E(Yi|Ri = 1,Wi = 0,Xi)|Ri = 1,Wi = 0],

4.4 Identification using RDD
In the previous section, I assumed that Wi was globally ignorable. This is,
however, seldom the case. An RDD would provide local ignorability, but then
we need slight modifications to the analysis. In this section, I will briefly
outline how an RDD can be employed to identify the personal incumbency
effect.

In the most common set-up, the RDD only requires that the potential out-
comes are continuous at the RDD cut-off (Hahn et al., 2001). This weak as-
sumption enables us to identify the effect at the cut-off; we compare the limits
of the expected value of the observed outcome conditionally on the running
variable as it approaches the cut-off from either side. The added level of com-
plexity, however, makes this route impractical with the current identification
strategies. To accurately estimate the limit conditionally on covariates would
require more data than we usually are blessed with. To gain more leverage in
estimation, I will therefore rely on a slightly stronger assumption to provide
identification in the RDD setting.

I will interpret the RDD as a local random experiment similar to the dis-
cussion in Lee (2008). Whereas Lee (2008) interpreted the experiment taking
place exactly at the cut-off, I will extend the assumption so that we can con-
sider the experiment to take place in a neighborhood around the cut-off. An
initiated discussion of the interpretation of the RDD as a localized experiment
can be found in Cattaneo, Frandsen and Titiunik (2013), from where I have
drawn inspiration for the current set-up.

Using the notation from the previous sections, where Vi denotes the two-
party vote share of party i in the previous election, I will assume that Wi and
Vi are independent of all potential outcomes in some neighborhood V around
the RD cut-off:

Yi(1,1),Yi(0,1),Yi(1,0),Yi(0,0),Ri(1),Ri(0)?Wi,Vi|Vi 2 V . (10)

With this assumption, the strategies can be used in an RDD setting if we re-
strict the estimands to units with Vi 2 V . With the running-on-observables
strategy, this restriction will make the estimand more local. The change in
localness is, however, less clear for the other two strategies. On the one hand,
there will be fewer parties in each stratum, leading to a more local effect. On

147



the other hand, as we now require that the strata only contain always-runners
in the studied neighborhood, the number of admissible strata might increase.

The assumption of local randomness is stronger than the ordinary RDD as-
sumptions. It should, however, be noted that the effect can never be estimated
only with units at the cut-off in finite samples. Even if identification is proved
at the cut-off, units in the neighborhood of the cut-off must be used for es-
timation. Oftentimes, this neighborhood is quite large. In practice, the two
approaches do not differ as much as one would initially expect. As an exam-
ple, in the illustration in the following section, I restrict the analysis to either a
one or four percentage points vote margin window on either side of the cut-off,
in Lee (2008) the smallest window is five percentage points.18

Finally, note that the RDD provides a setting where the consistency assump-
tion is reasonable to hold. We would be suspicion about a manipulation that
turns a party that had a land-slide victory into a losing party; it would entail
such an invasive change of the history of events. Such manipulation would
arguably capture much more than just the intended incumbency effect. At or
around the RD cut-off, we can, however, imagine manipulations with few side-
effects that change the election winner by slightly changing the vote shares.
An RDD, thereby, clarify the intended manipulation in the causal model, and
the consistency assumption is more reasonable in this setting.

5 Inference
The main focus of this study is in the definitions and identification of incum-
bency effects, substantially less focus will be given to estimation and hypoth-
esis testing. In this section, I will briefly outline how I will estimate the pop-
ulation quantities of interest (and their distribution under a null hypothesis) in
the following illustration.

The two first strategies, the always-runner and non-complier stratification,
will be considered as a two-step estimation problem: first estimate the sets of
strata, A and N , and then estimate the effect in these estimated sets. The
main challenge, with respect to point estimation, is the first step. Once these
sets are found, the effect can be estimated simply by comparing mean re-
sponses in the two treatment groups.

Estimating A could be seen as a type of extreme value estimation: a sin-
gle non-running unit would exclude a stratum from A . As such, it is far
from trivial to estimate. I will opt for a simple solution using a matching-
like method akin to kernel regression. For each party with Ri = 1 (a potential
always-runner), I match it to the k nearest neighbors based on the Mahalanobis
distance of its covariates, separately in the treatment and control groups. If all
these 2k units also have Ri = 1, the party is considered an always-runner and

18In some ways, the current approach can be seen as moving the choice of bandwidth in the RDD
from a question about estimation, to a question about identification.
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added to ˆA (the matched units are not added unless they also fulfill this condi-
tion). Intuitively, under a smoothness condition and asymptotically in sample
size (n ! •), if k grows at a rate so that k ! • and k/n ! 0, then ˆA should
approach A .

With non-complier stratification, we cannot exclude strata based on sin-
gle observations—not all parties in the strata must be re-runners for it to be
included in N . Instead of a non-parametric estimator, I will model the re-
sponse surfaces of the re-running variable separately for winners and losers—
i.e., µ1(x) and µ0(x)—using a logistic function that depends on all covariates
and their second power. All parties where the differences between their fitted
values of the response surfaces are lower than a small e are added to ˆN . Intu-
itively, if the parameterizations of the functions are correct and e approaches
zero, ˆN should approach N asymptotically in the sample size.

With the last strategy, running-on-observables, a more classical matching
estimation method can be used. With the monotonicity assumption, we know
that all parties with Ri = 1 and Wi = 0 are always-runners. Each party in
this subsample is matched to a party with Ri = 1 and Wi = 1 based on how
similar their covariates are. A point estimate can then be derived by comparing
the outcomes between the matched pairs. To construct matches, I use the
GenMatch algorithm (Diamond and Sekhon, 2012) with the minimum p-value
of paired Fisher’s exact tests of all covariates as the balance measure.19

Hypothesis testing will exploit the view of the RDD as a local experiment.
Specifically, I will use Fisher’s exact tests with the treatment group contrast
as test statistic when the assignment of Wi is permuted 20,000 times. With the
running-on-observables strategy, treatment is permuted within matched pairs.
With this approach, the relevant null hypothesis is sharp in the sense that it
tests whether there exists any effect of incumbency, rather than the existence
of an average effect. Another consequence is that the population that infer-
ence is drawn about is the sample at hand, rather than some wider group of
parties. Furthermore, the preprocessing steps are disregarded with these tests.
If one wants to draw inference to larger groups, the current tests are likely to
underestimate the true uncertainty due to both variability in sampling and the
preprocessing steps.

The vote shares in an election will, by construction, sum to one. As a
result, there is dependence between parties’ outcomes in an election. This
dependence must be accounted for when drawing inferences. The standard
approach, in a two-party system, is to condition the analysis on one of the
parties (e.g., restricting the analysis to the Democratic Party as in Lee, 2001,
2008). Since party identity is a covariate—thus unaffected by treatment—this
conditioning will not break the causal interpretation. Furthermore, as shown
in Section 3, since there is a perfect correlation between the outcomes in a

19To speed up calculations, I first run GenMatch with a paired t-test and then refine the resulting
matches using Fisher’s exact test.
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two-party system, the estimate will still capture the average treatment effect
for both parties.

When investigating the personal incumbency effect, it is, however, not pos-
sible to condition the analysis on one of the parties. As we in this case con-
dition on whether the parties’ candidates re-run, the mirroring discussed in
Section 3 does not hold. For example, if we condition on the Democratic
Party and its candidate does not re-run, the Republican Party in that election
will be excluded from the analysis even if its candidate re-runs. Unless we are
ready to assume that the effect is the same for all parties, we cannot restrict
the analysis to a single party. Fortunately, the use of a sharp null enables us
to disregard any dependence that exists between the outcomes. As treatment
is assumed to have no effect under the null, no other assignment would have
produced different outcomes. Thus, any influence between units would remain
constant with any assignment, and the test is valid when we include all parties
even if there is dependence.

6 Incumbency effects for Brazilian mayors
To illustrate the discussed identification strategies, I will investigate the in-
cumbency effects in Brazilian mayor elections. Since the 1988 constitution,
the more than 5500 Brazilian municipalities have substantial autonomy and
the main responsibility of local service provision, including public transport,
education and health services (Titiunik, 2011). The executive power of the
municipality is wielded by a directly elected mayor (Prefeito), while the leg-
islative body (Câmara Municipal) consists of a council of elected aldermen
(Vereador). The mayoral office is, thereby, an important part of the Brazilian
political system, and we would expect voters to be highly affected by their
mayor’s behavior.

Brazilian mayors are elected in the general municipal elections held every
four years. In most municipalities, the mayor is elected by a first-past-the-post
voting system. In large municipalities (population over 200,000) where no
candidate acquires a majority of the total votes, a runoff election is conducted
between the two leading candidates from the first round. A candidate can serve
as mayor for at most two consecutive terms.

I will focus on the personal and direct party incumbency effects, as defined
above. The (overall) party incumbency effect has been investigated by Titiunik
(2011). In summary, she finds that incumbent parties are affected negatively
by their incumbency. She discusses a possible mechanism for this finding: the
relatively weak party system in Brazilian municipalities limits parties’ ability
to control their candidates while they are in office. Taken together with the
large resources that Brazilian mayors control, and the two term limit, mayors
might act in their self-interest rather than provide the best services and policies
for the municipality. Titiunik (2011) argues that these facts lead to voters
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expressing their dissatisfaction by punishing the incumbent party, resulting
in a negative party incumbency effect. In other words, this is a punishing
mechanism where voters react on past behavior of the candidate.

An alternative explanation would be that the electorate wants to avoid lame-
duck mayors, as discussed in the introduction of this chapter. Voters can dis-
cipline a first-term mayor by not granting him or her a second term. Second-
term mayors, on the other hand, will never run for a third term, due to the term
limit, and voters lack any disciplinary power over such candidates. Mayors
are therefore more likely to act in line with their self-interest in a second term
compared to their first term. Voters are, thus, reluctant to grant mayors an ad-
ditional terms. They do not what to vote all incumbents out of office, as the
threat of not being granted a second term would then be an empty threat; they
would lose all their disciplinary power. They can, however, demand that in-
cumbent candidates are of higher quality in order to grant them a second term.
In other words, this alternative explanation is a preventive mechanism where
voters react on the future, expected behavior of the candidate.

While the (overall) party incumbency effect is expected to be negative under
both of these mechanisms, the personal and direct party effects could differ. If
voters act preventive, we would not expect the direct party effect to be negative
as this refers to parties running with a candidate that would serve his or her
first term (i.e., those least likely to act according to their self-interest). The
personal effect with preventive voters is, on the contrary, very likely to be
negative as this refers to candidates that run for their second-term.

In contrast, if voters act punitively against the party, we would suspect the
personal and direct party effect to be of similar magnitude. The direct party
effect could even be more negative than the personal if mayors act more in
line with their self-interest in the second term. The two explanations have
different implications, and our investigation could shed some light on which is
more likely.20 As we will see, the direct party effect is more negative than the
personal effect consistent with the punitive mechanism discussed by Titiunik
(2011).

6.1 Data
The data is obtained from the Electoral Data Repository (Repositório de Da-
dos Eleitorais) maintained by the Brazilian Superior Electoral Court (Tribunal
Superior Eleitoral). The repository contains information over candidates, par-
ties, basic electorate demographics and election results for elections in 1994
and onwards. Including all levels of government, the repository contains
nearly fifty thousand elections and more than half a million unique individuals
running for office. The election data was largely collected using electronic
voting machines that were widely used from the 1998 election. Subsequently,

20This exercise can however not rule out explanations other than the two considered here.
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the data on municipal election prior to 1998 contain only a small number of
municipalities and candidates, and will not be used in the analysis. The mu-
nicipal elections in 2000, 2004, 2008 and 2012 result in 61,254 party-election
observations.

Relative to the reference election (i.e., the election that the RDD vote mar-
gin is measured), I will use the preceding election to construct covariates and
the subsequent election for outcomes. For example, for an election in 2004,
the RDD vote margin refer to the 2004 election; the 2000 election provides
covariates; and the 2008 election provides the outcomes. As a consequence
only elections in 2004 and 2008 were included in the sample—in total 29,740
observations. A wide array of covariates describing the candidate, party and
municipality was appended to these observations.21 These covariates will be
investigated in detail in subsequent sections, but, in short, they include the
candidates’ occupation, their election experience, if the candidate is on his or
her second term as mayor, campaign contribution, district demographics, and
previous party performance in the district and at higher regional levels.

In addition to the covariates, the final sample contains information on cur-
rent and future election participation and performance. Of particular interest
is the RDD running variable, the vote margin, which was calculated as the
percentage point difference to the nearest party that would cause a change in
victory status for the party. For parties that won the election, this is the dif-
ference between its vote share and the vote share of the runner-up party. For
all other parties, it is the difference between its vote share and the share of the
winner. For elections with two rounds, the second round was used for these
calculations. This variable can potentially run between -1 (where the party
lost the election, and the winning party received all the votes in the municipal-
ity) to 1 (where the party itself received all votes). However, in practice, most
parties (64.7%) are positioned in the interval from -0.25 to 0.25.

The variable of whether the party’s candidate re-runs in the subsequent elec-
tion (Ri), was constructed by comparing the reported characteristics of the can-
didates in the two consecutive elections. The vast majority of candidates were
matched by a unique ID number. To account for unreported and misreported
IDs, the remaining candidates were matched by name and birth year.22

Party turn-over is high in the Brazilian setting: only 43% of parties in the
sample participated in the subsequent election, and in a five percentage point
vote margin window around the cut-off, this increases only to 55%. If election
outcomes affect whether parties participate in the subsequent elections in a
systematic way, the identifying assumptions are unlikely to hold for the same
reasons that we cannot estimate the personal incumbency effect in the stan-
dard RDD. While this could be a threat to identification when investigating

21167 observations, or 0.6% of the sample, had missing value on one or more of these variables
and was therefore dropped from the analysis.

22Name matching was done using the generalized Levenshtein edit distance implemented in the
agrep command in R.
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the (overall) party incumbency effect, it will not pose any additional problem
when investigating the already conditional versions of the incumbency effect
such as the personal effect.23 It does, however, require changes to the mono-
tonicity assumption as discussed below.

Depending on how data-demanding the strategies are, three different vote
margin windows will be used. The running-on-observables strategy requires
least amount of data, and it therefore uses either a one or a two percentage
point window around the cut-off; this results in 1,091 and 2,012 observations,
respectively. The two other strategies are considerably more data demanding,
and the window will be extended to a four percentage point window, contain-
ing 4,447 observations. These sample sizes refer to the unconditional sizes.
When applying each strategy’s conditioning set, the number of observations
shirks considerably. As the interpretation of the RDD as local experiment is
less likely to hold in a bigger window, identification with the two strategies
using a four percentage point window is less credible.

6.2 Specification tests
The RDD provides a setting where the identifying assumptions are reasonably
weak. Its main strength is, however, that violations of these assumptions often
have observable consequences. This provides useful falsification tests of the
design.

An indicative test is to study the density of observations around the cut-off
(McCrary, 2008). If parties are positioned along the RDD scale in a non-
continuous fashion, and especially if there are asymmetries at the cut-off, it
would indicate that parties can exercise detailed control over the running vari-
able (i.e., the vote margin). While the absence of (exact) control of their posi-
tion is neither sufficient nor necessary for the RDD to be valid, it would raise
suspicions if they could. For example, if some elections are subject to elec-
tion fraud, and parties that cheat are not representative of the other parties, the
assumptions underlying the RDD would be violated.

To investigate this, I plot the histogram over parties’ vote margin around
the cut-off in Figure 6. As seen in the first panel, the density is fairly uniform
in vote margin windows used for estimation. While there are some density
spikes close to the cut-off, they are not in the bins closest to the cut-off and not
of a notable magnitude. In an ordinary RDD setting, this would indicate that
the units cannot sort along the running variable. However, due to the depen-
dence in vote shares in an election, the density will be symmetric almost by

23In a setting where party turn-over is high, let Pi be a binary indicator denoting whether the
party’s candidate re-runs. We simply alter the above analysis by exchanging Ri for PiRi. While
this change will not change the derivations themselves, it will change the implication of the
identifying assumptions; especially in the running-on-observable strategy, where we now re-
quire that the covariates are informative of both whether the parties and the candidates re-run.
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Panel A: All parties.
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Panel B: Conditional on incumbency.
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Figure 6. Histograms of the party vote margin. The first panel plots the density of the
party vote margin for all parties in the sample. The second panel plots the density for
incumbent parties (in gray) and parties with an incumbent mayor as their candidate
(in black). In both panels, the bin width is 0.25%, the solid line at 0% indicate the RD
cut-off, and the dashed lines at ± 1% and ± 4% indicate the main sample restriction
used in the analysis.
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construction when using vote margin as the running variable.24 In the standard
incumbency RDD (e.g., Lee, 2001, 2008), the automatic symmetry is broken
by conditioning on party identity. This tests whether either party has greater
ability to control the vote margin than the other. As discussed in Caughey
and Sekhon (2011), it is questionable whether this is a relevant test; we ex-
pect there are other factors that are more predictive of whether the party has
influence of the vote margin. Instead of breaking the symmetry by party iden-
tity, I will focus on the factor found most problematic in the past literature:
incumbency status.

In the second panel of Figure 6, the density in vote margin for parties that
are incumbents coming into the RDD election (i.e., if the vote margin is from
2004, these parties won the election in 2000) and parties with incumbent can-
didates are plotted. The density is fairly uniform in both cases. There are
a worrying low density region around the -2% vote margin mark, especially
for incumbent candidates. However, it is reasonably far from the cut-off—if
incumbents could influence the margin, we would expect the greatest differ-
ence be just at the cut-off. In the 1% vote margin window, there is no density
difference or notable discontinuity.

The interpretation of the RDD as a local random experiment implies that co-
variates are balanced in the neighborhood around the cut-off.25 To investigate
this, I examine the balance of the complete set of covariates, by comparing the
average value in the two treatment groups. If the assumption holds, we would
expect the difference between the groups to be small, and the p-values from
hypothesis tests with a null of no difference to be distributed uniformly on the
unit interval.26

Balance tests on candidate and party covariates in a 1% vote margin win-
dow are reported in Figure 7 and 8. The parties’ performance in the council
elections, taking place at the same time as the RDD election, is also included in
Figure 8. Since voters tend to vote similarly in mayoral and council election,
it is not clear whether these can be interpreted as covariates with respect to the
RDD election outcome. District covariates (which are balanced by construc-
tion), and tests for the 4% window are reported in Appendix A. As expected,
covariate balance is markedly worse in the larger estimation window.

Overall, the differences between treatment groups are small, and there is
no systematic pattern in the p-values. Five covariates display p-values of 0.1

24In a two-party system, symmetry is exact by construction. In a multi-party system, symmetry
holds only approximately.

25Strictly, the independence assumption in (10) does not require balance in the covariates, but
rather balance in the potential outcome. We can, however, call the independence assump-
tion into question if there are imbalances in covariates that are likely to be associated with
the outcomes.

26Many of the presented covariates are correlated. This means that the informational content of
the test is lower than if all covariates where independent. But, these correlations do not change
the fact that we expect the p-values to be uniformly distributed.
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Figure 7. Balance tests for candidate covariates. Each row represents a covariate.
The first two columns present the average of the covariate in the treatment and control
groups. Circles indicate the p-values from two-sided Fisher’s exact tests.
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Figure 8. Balance tests for party covariates. Each row represents a covariate. The first
two columns present the average of the covariate in the treatment and control groups.
Circles indicate the p-values from two-sided Fisher’s exact tests.

or less. Considering the large number of tested covariates, this is not unex-
pected. Some of these covariates (e.g., whether the candidate is married) are
unlikely to be correlated with the vote margin in the population and are thus
probably due to an unfortunate treatment assignment. There is, however, one
covariate which is worrying: party contributions. As seen in Figure 8, close
winners tend to have substantially larger contributions than close losers. If
resources can be used to influence the vote margin, this is the result we would
expect. However, that artifact does not show up for candidate contributions,
indicating that the difference in party contribution might be coincidental. The
imbalances in whether the candidate ever changed party and in election ex-
perience are noteworthy. However, in both cases, the sign of the imbalances
is opposite of what would be expected ex ante, indicating that they do not
represent systematic differences. As all three identification strategies tend to
balance the covariates, small imbalances in the unconditional sample does not
constitute a major threat to identification.

These balance tests are sensitive to imbalances in the complete estimation
window. They could, however, mask notable imbalances in subsets of the win-
dow. The identifying assumptions imply that no imbalances occur between
any parts of the window. To test this, I will use a test inspired by Caughey
and Sekhon (2011). Covariate balance will be tested in disjoint 0.4% wide
bins on either side of, and on equal distance from, the RDD cut-off. This is
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Figure 9. Balances in paired, disjoint bins at equal distance to the RD cut-off. Each
line indicates one of the first five deciles of the distribution of p-value from a balance
test for each covariate in 0.4% wide disjoint bins at equal distance from the cut-off.
The red, vertical lines indicate the limits for the two main estimation windows at 1
and 4% vote margin.

done in 0.1% increments from 0% up to 14% vote margin. This produces a
balance tests for each covariate in each bin, thus 6,204 tests in total. In each
bin, the first five deciles of the tests’ p-values are calculated and presented,
with a smoother, in Figure 9. If the current identification strategy is valid, we
expect that the smoothed decile trends are flat within the estimation window
and positioned at their respective level (i.e., the first decile is at 10% and so
on). As we see, this is largely the case. However, outside of the window, the
p-value distribution is skewed towards zero. This indicates that the identifying
assumptions are not likely to hold outside the window. Figure 20 in the ap-
pendix presents the complete distribution using a density plot, and Figure 21
presents the smoothed p-values separately for each covariate.

The last specification test is whether the vote margin is independent of the
potential outcomes. If vote share is independent in the studied neighborhood,
we expect the average outcome to be constant in that window except for a
discontinuity at the RD cut-off. We are forced to condition this analysis on
that the party participates in the subsequent election, and as discussed, this
might break the causal interpretation. Nevertheless, with the current identifi-
cation assumptions, we would still expect no trend in the vote margin in the
estimation window. Figure 10 plots the proportion of parties that win the elec-
tion after the RDD election in bins in the neighborhood around the cut-off
with two different bin widths. While there is substantial noise, the proportions
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Panel B: 0.1% wide bins.
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Figure 10. The overall party incumbency effect. The two panels present the proportion
of parties that win the election after the RDD election in binned groups, conditional on
that they run in that election. The first panel uses a 0.2% bin width, while the second
panel uses a 0.1% width.

seem constant in both the 1% and 4% estimation window; there is no clear
evidence of a trend.

Nearly all specification tests in this section could also be used to investi-
gate how reasonable the three identification strategies are. For example, if
conditioning on observed running status is problematic, this would show up
as imbalances in these tests. There are, however, exceedingly many combina-
tions of strategies and tests, and it is therefore not possible to present them all.
But, I will present one figure that makes the issue very salient. In Figure 11,
the same balance test as in Figure 7 is presented, but for two different samples.

First, the p-values for the sample when conditioning on observed re-running
status—i.e., without regard to the unobserved potential outcome—are pre-
sented with black points. The test indicates severe imbalances in several im-
portant covariates, in particular in the candidates’ prior experiences. This indi-
cates that a naive approach, where the personal effect is investigated simply by
conditioning on whether the candidate ran in the subsequent election, would
be misleading. Second, the red line segments present p-values in the sample
constructed with the running-on-observables strategy. No obvious systematic
differences between the treatment groups seem to exist in this sample. The
balance improvement is, of course, somewhat automatic due the matching;
lack of severe imbalances does not provide validation that the method works.
However, if not for anything else, the test indicates that the method solves the
severe imbalances that otherwise would occur.
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Figure 11. Balance tests for candidate covariates in conditional samples. Each row
represents a covariate. The first two columns present the average of the covariate in the
treatment and control groups in the subsample of parties with re-running candidates.
Circles indicate the p-values from two-sided Fisher’s exact tests in this sample. Red
line segments indicate the p-values from a paired two-sided Fisher’s exact test in the
sample constructed by the running-on-observables identification strategy.
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6.3 Monotonicity
Two of the identification strategies depend on a monotonicity assumption. The
term limit and high party turn-over that exist in the Brazilian setting compli-
cate this assumption considerably. Consider, first, the term limit. As in an
electoral setting without a term-limit, we expect candidates running for their
first-term to be more likely to run in the subsequent election if they win, i.e.,
Ri(1) � Ri(0); the term-limit does not apply to these candidates. For candi-
dates that are incumbent mayors, this is no longer the case. When the term
limit is reached, these candidates are not allowed to take office for another
term. The directionality of the monotonicity, thus, depends on whether the
candidate runs for a first or a second term.

The effect of the term limit can clearly be seen in Figure 12, where the pro-
portion of re-runners is plotted in bins around the cut-off separately for incum-
bent mayors (running for their second term) and first-time runners. Among
incumbents, hardly any of the winners run in the subsequent elections, as we
would expect from the term-limit.27 First-time runners, on the other hand,
seem to run for office to a higher degree when winning, again, as we would
expect.

Panel A: Incumbent mayors.
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Panel B: Non-incumbents.
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Figure 12. The causal effect of Wi on Ri. The two panels show the propensity of
parties’ candidates to re-run for office in the election following the RDD election in
1% wide bins around the cut-off. The leftmost panel does this for candidates that are
incumbent mayors coming into the RDD election, while the rightmost does the same
for non-incumbents.

27There are a few winning incumbent mayors that run for a third term (in total 12, or 0.4%),
seemingly contrary to the elections rules. There are three possible explanations for this. First,
there could be a matching error where two different candidates erroneously been given the same
ID number. Second, a candidate could possibly run for office even if he or she was prohibited
to take office. Third, there could be, to me unknown, exceptions made to this rule.
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Now, consider the high party turn-over. In Brazil’s unstable party system,
the election outcome can affect not only whether the candidate runs in the
subsequent election, but also whether the party runs. Monotonicity must then
be extended to include party participation. For first-time runners, this is ar-
guably unproblematic: winning an election is likely to increase the likelihood
of running for both candidates and parties. However, for incumbent mayors,
this is not the case. Due to the term limit, winning the election surely low-
ers the probability that the candidate re-runs. The term-limit does, however,
not limit the parties to run with another candidate; it is conceivable that win-
ning an election sometimes increases the likelihood that the party runs in the
subsequent election even if its candidate cannot run.

Let Pi indicate whether party i participate in the subsequent election, and as
before, let Ri indicate whether the candidate does. The monotonicity assump-
tion will differ depending on whether the term-limit is binding. First, consider
first-time runners. The term-limit does not apply to these candidates, and as
discussed above, winning an election will, if anything, cause both the candi-
date and the party to run in next election: Pi(1)�Pi(0) and Ri(1)�Ri(0). This
implies that the “joint” monotonicity assumption is Ri(1)Pi(1)� Ri(0)Pi(0).

Now, consider parties with incumbent candidates. Due to the term limit,
these candidates will have Ri(0)� Ri(1) = 0. The relationship between Pi(1)
and Pi(0) is less clear. We can imagine that there are two types of parties. On
the one hand, as the party system is weak in Brazil, it is not uncommon that
parties depend greatly on specific candidates; this type of party will participate
only if their candidates do. For these parties, when winning the election, the
candidate cannot run in the next election, and as a result, the party does not run
either: we have Pi(0) � Pi(1) = 0. On the other hand, there are surely some
parties that are established and do not depend on whether their candidates run.
This second type of parties might still decide not to re-run, but then for other
reasons. For these parties, we expect that winning only can cause the party
to run: Pi(0)  Pi(1). While we could try to identify the two different types
of parties, it is not needed for identification of the effects. In particular, all
parties with incumbent candidates will, under the current assumptions, satisfy
Pi(1)� Pi(0)[1�Ri(0)] and Ri(0)� Ri(1) = 0 which is sufficient for identifi-
cation. The monotonicity assumptions for parties with first-time runners and
incumbents are illustrated in Figure 13.

The running-on-observable strategy requires us to identify units that are
always- or never-runners. In a stable party system without a term-limit—i.e.,
where Ri(1) � Ri(0) holds for all parties—we know that all losing parties
with re-running candidates (i.e., Wi = 0 and Ri = 1) are always-runner. In the
Brazilian setting, this is not the case; the alternative monotonicity assumptions
will complicate the analysis. We can, however, identify always- and never-
runners in the subsamples depending on incumbency status.

When accounting for party participation, always-runners are defined as
Ri(1) = Ri(0) = Pi(1) = Pi(0) = 1. Consider parties with non-incumbent
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Panel A: Incumbent mayors.

Ri = 0
Pi = 1

Ri = 1
Pi = 1

Ri = 0
Pi = 0

Panel B: Non-incumbents.

Ri = 0
Pi = 1

Ri = 1
Pi = 1

Ri = 0
Pi = 0

Figure 13. The monotonicity assumption in each subsample. Each box represented a
set of observed re-running statuses for the party and candidate. The arrows indicate
the assumed unidirectional flows caused by winning an election. For example, the
leftmost arrow in the first panel indicate that, in this subsample, all parties with Pi(0) =
Ri(0) = 0 have Ri(1) = 0 and Pi(1)� 0.

candidates with Wi = 0, Pi = 1 and Ri = 1. That is, parties that lost the
preceding election, but where both the party and the candidate participate
in the next election. The revealed potential outcomes for these parties are
Ri(0) = Pi(0) = 1. As the parties had non-incumbent candidates, the rele-
vant monotonicity assumption is Ri(1)Pi(1)� Ri(0)Pi(0). Thus, for these par-
ties, we have Ri(1)Pi(1) = Ri(0)Pi(0) = 1, which implies that they are always-
runners.

Never-runners, in this context, are parties that run in the next election inde-
pendently of the election result, but their candidates do not; that is, they have
Pi(1) = Pi(0) = 1 and Ri(1) = Ri(0) = 0. Consider parties with incumbent
candidates that lost the election, run in the next election but their candidates
do not: Wi = 0, Pi = 1 and Ri = 0. The revealed potential outcomes for these
parties are Ri(0) = 0 and Pi(0) = 1. As they have incumbent candidates, the
relevant monotonicity assumption is Pi(1)�Pi(0)[1�Ri(0)]. This implies that
Pi(1) = Pi(0)[1�Ri(0)] = 1. Due to the term limit, we know that these parties
have Ri(1) = 0. That is, these parties are never-runners.

Monotonicity is always a strong assumption, and the modified version es-
pecially so. To use it, we must ensure that it applies to the studied elections.
It, for example, precludes that winning elections cause candidates to be able
to run for higher-ranking offices in the subsequent elections. While such be-
havior is more common in local and regional elections, most candidates in the
Brazilian setting tend to be at the end rather than in the beginning for their
careers, or not be professional politicians at all (Titiunik, 2011). While this
increases our confidence in the assumption, we must keep in mind that the
results depend on it.
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6.4 Personal incumbency effect
Turning to the results, I first present the estimates of the personal incumbency
effect in Table 1. The first panel contains the effect on the propensity to win
the election following the RDD election for the three strategies, and the second
panel contains the effect on the vote share in the subsequent election.

Starting with always-runner stratification strategy, in a 4% estimation win-
dow, every potential always-runner (parties with a first-time running candidate
with observed Ri = 1) is matched to its three (k = 3) closest neighbors, in both
treatment and control, based on their covariate distances. If all six parties also
have candidates that ran in the subsequent elections, the party is included in
the studied sample. This produces a sample of 39 units out of the 1,452 parties
that had non-incumbent candidates that re-ran.28 The point estimates indicate
a slight negative effect on the propensity to win, and essentially no effect on
vote share. In both cases, the null hypothesis of no effect is not rejected. The
always-runner stratification estimate is considerably higher than the estimates
with the other two strategies. This difference could be due both to the es-
timands’ localness—the strategies could simply refer to different effects—or
the high degree of uncertainty with the current estimate.

Table 1. Personal incumbency effects.

Strategy Mean losers M. winners Effect P-value Obs.

Panel A: Victory propensity

AWS 0.667 0.600 -0.0667 0.7420 39
NCS 0.625 0.463 -0.1620 0.1233 110
ROO 0.645 0.512 -0.1337 0.0163 344

Panel B: Vote share

AWS 0.501 0.502 0.000487 0.985 39
NCS 0.472 0.455 -0.016224 0.601 110
ROO 0.490 0.487 -0.003016 0.818 344

Note: The two panels present the estimates of the personal incumbency effect for two out-
comes. Each row represent a different identification strategy where AWS indicates always-
runner stratification, NCS indicates non-complier stratification and ROO the running-on-
observables strategy.

Continuing with non-complier stratification, the match tolerance is set to
e = 0.05, which produces a sample of 110 observations. The estimated effect
on victory propensity now decreases to -16.2 percentage points with a p-value

28If the monotonicity assumption holds, we can estimate the number of always-runners by dou-
bling the number of re-runners among losing parties, which indicates that the total is 1,148.
Always-runner stratification is thus a very local effect in this case.
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just shy of the 0.1 mark. The estimated effect on vote share remains close to
zero, and it would not be a remarkable observation under the null.

Last, the running-on-observables strategy allows us to estimate the effect
for all non-incumbent always-runners. The 172 parties in the 1% vote mar-
gin window with non-incumbent candidates that re-ran for office despite los-
ing the election (which under monotonicity are always-runners) are matched
to their closest neighbor among winning parties with re-running candidates.
This yields a sample of 344 observations. The personal incumbency effect is
estimated by the difference in outcomes between these two groups. The effect
on propensity to win the subsequent election is -13.4 percentage points. The
null hypothesis is rejected, with a p-value of 0.016. The effect on vote share
is, however, close to zero also with this strategy.

Panel A: Victory propensity.
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Figure 14. Personal incumbency effect with the running-on-observables strategy. The
two panels show the average outcome in 0.2% wide bins around the cut-off. The
leftmost panel presents the propensity to win the election following the RDD election,
and the rightmost panel the average vote share in that election.

The negative effect on victory propensity might seem puzzling considering
the absence of an effect on the vote share. The results are, however, con-
sistent with an explanation where the electorate gains additional information
about candidates when they win elections. In that situation, desired candidates
would (credibly) reveal their type to the electorate and thereby enjoy increased
vote margins when they win. Undesirable candidates can no longer hide their
type and suffer decreased vote margins. The two effects can offset each other
when vote shares are the outcome, leading to an average effect close to zero. It
will, however, increase the spread of the vote share distribution. If this distri-
bution is centered above the RDD cut-off (which is likely since all parties won
the preceding election), there will be a negative effect on victory propensity.
In particular, an increase in vote margin for desirable candidates would not in-
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crease their propensity to win as much as a decrease for undesirable candidates
would increase their propensity to lose. Under this explanation, the negative
personal incumbency effect is mainly driven by that undesirable candidates
being voted out of office. The results can, however, not rule out alternative
explanations.

Neither of these methods allow for good plots of the average outcome in
bins around the cut-off, as in the usual RDD. This is partly because the plots
are restricted to the estimation window, due to the matching, and partly be-
cause of the low sample sizes. Despite these caveats, in Figure 14, the average
outcome in the running-on-observable sample is plotted using 0.2% wide bins.
Note the difference in scale compared to previous graphs; the bin-width only is
one fifth of, for example, Figure 12. This explains the increased bin variability.

6.5 Direct party incumbency effect
With the direct party incumbency effect, we must identify a set of parties with
candidates that do not run in the subsequent election: never-runners. Due to
the high party turn-over, we must also ensure that the parties participate in the
next election. In other words, we are looking for parties with Ri(0)=Ri(1)= 0
and Pi(0) = Pi(1) = 1.

Table 2. Direct party incumbency effects.

Strategy Mean losers M. winners Effect P-value Obs.

Panel A: Victory propensity

NCS 0.333 0.389 0.0556 0.7817 57
ROO 0.396 0.188 -0.2083 0.0305 96

Panel B: Vote share

NCS 0.394 0.448 0.0541 0.1882 57
ROO 0.425 0.386 -0.0388 0.0678 96

Note: The two panels present the estimates of the personal incumbency effect for two out-
comes. Each row represent a different identification strategy where AWS indicates always-
runner stratification, NCS indicates non-complier stratification and ROO the running-on-
observables strategy.

With the always-runner stratification strategy (or, in this case, never-runner
stratification), the monotonicity assumption is not needed, and we can include
all potential never-runners. Like when estimating the personal incumbency
effect, we match all potential never-runners (parties with Ri = 0 and Pi = 1)
with their three closest neighbors in both treatment and control. Again, if all
matches have Ri = 0 and Pi = 1, we include the unit in the estimation sample.
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Among 869 potential never-runners within the 4% estimation window, only
a single unit is estimated to be an actual never-runner. While we could in-
crease the estimation window, or lower k, to increase the number of estimated
never-runners, such changes would not lead to credible results; current choices
already push the limit. Instead, I will forgo any attempt to estimate the direct
party effect with this strategy.

Panel A: Victory propensity.
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Panel B: Vote share.
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Figure 15. Direct party incumbency effect with the running-on-observables strategy.
The two panels show the average outcome in 0.2% wide bins around the cut-off. The
leftmost panel presents the propensity to win the election following the RDD election,
and the rightmost panel the average vote share in that election.

With non-complier stratification, the monotonicity assumption is needed,
thus we restrict our attention to parties with incumbent candidates as discussed
in Section 6.3. With a tolerance at e = 0.05, this results in a sample of 57
parties. The estimates from this sample are presented in the first rows in Table
2. Contrary to the personal effect, the estimates are here positive for both
the propensity to win and vote share. However, in neither case can the null
hypothesis of no effect be rejected.

For the running-on-observables strategy, due to the sparsity of observations
with this conditioning set, I extend the estimation window to 2% compared to
the 1% window used for the personal effect. This leads to 48 parties that are
revealed never-runners under monotonicity (i.e., losing parties with incumbent
candidates where the party ran in the subsequent election, but the candidate
did not). These are matched with winning parties with incumbent candidates,
producing a sample of 96 parties. The estimated effect is now negative and
strongly so, with a 20.8 percentage point decrease in the propensity to win,
and 3.9 percentage point decrease in vote share. In both cases, the hypothesis
tests reject the sharp null of no effects.
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The results are plotted in Figure 15. However, due to the very small sample
sizes (each bin contain on average only 4.8 observations), the bins exhibit a
lot of variation.

Comparing the direct party and personal effects, we see that the direct party
effect is lower than the personal effect. Going back to the two discussed ex-
planations for the negative overall party effect, this indicate that the puni-
tive, rather than the preventive, mechanism are more consistent with these
results—in line with the discussion in Titiunik (2011). This conclusion, how-
ever, rest on an assumption that the effects are the same in both the studied
sub-populations. This is a strong assumption which, in general, does not hold.
While providing some indication that the punitive mechanism might be more
relevant, the illustration in this section does not provide enough support for
any definite conclusions.

7 Concluding remarks
In this chapter, I have presented a causal model with which several previously
discussed incumbency effects can be defined. The model assumes manipula-
tion of both whether the party won the preceding election, and whether the
party’s candidate re-runs for office. Holding one of these variables constant,
while varying the other, yields the definitions of four different effects. One of
these effects, the legislator incumbency effect, corresponds exactly to a past
definition by Gelman and King (1990). Two of the effects, the personal and
direct party incumbency effects, are not new concepts but have, to my knowl-
edge, never been formally defined.

The definitions allow us to investigate how previous methods in the litera-
ture are related. This reveals that the party incumbency effect, as investigated
with the standard RDD strategy, can be decomposed into the effects defined in
this study. While the prospects of estimating these parts directly are slim, the
decomposition helps us interpret the effect and could act as a basis for an ex-
planation of why the party effect differs between electoral settings. A similar
exercise was conducted for other methods used in the previous literature, and
it reveals that these methods mainly focus on the legislator effect.

Motivated by the lack of prior investigations of the personal and direct party
effect, three identification strategies of these effects were discussed. Using
various assumptions, the effects are shown to be identified for in three sub-
populations of varying sizes. The usefulness of the strategies, both in terms
of the severeness of the assumptions and the localness of the estimands, are
highly dependent on the specifics of the election setting.

To illustrate these strategies, the incumbency effects were investigated in
the setting of Brazilian mayoral elections. This analysis highlights several
difficulties when investigating the effect in an unstable party system with a
term-limit, as is the case in Brazil. The results indicate that both the per-
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sonal and direct party effects are negative. The effects are consistent with an
explanation where the electorate punishes parties for previously bad perfor-
mance, but are less consistent with an explanation where the electorate has
preferences against second-term (lame-duck) mayors and therefore disfavor
candidates seeking reelection.
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Appendices

A Additional graphs

●

●

●

●

●

●

●

●

●

●

15967
0.226
0.145
0.346
0.219

2.77
0.836

0.391
0.339
0.269

15847
0.226
0.145
0.345
0.219

2.79
0.836

0.388
0.339
0.273

Demographics

Politics

Region

Population
% Youth (16−24)
% Older (60+)
% No education
% High education

# Parties
Election turnout (%)

North (N/NE)
South−west (S/WC)
South−east (SE)

0.0 0.1 1.0P−value

Mean
 Winners

Mean
 Losers

Figure 16. Balance tests for district covariates in the 1% estimation window. Each row
represents a covariate. The first two columns present the average of the covariate in
the treatment and control groups. Circles indicate the p-values from two-sided Fisher’s
exact tests.
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Figure 17. Balance tests for candidate covariates in the 4% estimation window. Each
row represents a covariate. The first two columns present the average of the covariate
in the treatment and control groups. Circles indicate the p-values from two-sided
Fisher’s exact tests.
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Figure 18. Balance tests for party covariates in the 4% estimation window. Each row
represents a covariate. The first two columns present the average of the covariate in
the treatment and control groups. Circles indicate the p-values from two-sided Fisher’s
exact tests.
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Figure 19. Balance tests for district covariates in the 4% estimation window. Each row
represents a covariate. The first two columns present the average of the covariate in
the treatment and control groups. Circles indicate the p-values from two-sided Fisher’s
exact tests.

174



0.0

0.2

0.4

0.6

0.8

1.0

0% 1% 2% 3% 4% 5% 6% 7% 8% 9% 10% 11% 12% 13% 14%
Distance from cut−off

P−
va

lu
e

Figure 20. Density of p-value from balance test in bins around the RDD cut-off. The
graph plots the density of the p-value from balance tests for each of 44 covariates in
0.4% wide disjoint bins at equal distance from the cut-off. Darker areas indicate more
densely populated regions.
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Figure 21. Balances in bins at equal distance to the RDD cut-off for separate covari-
ates. Each line represents the smoothed p-value of one of the 44 covariates from a
balance test in 0.4% wide disjoint bins at equal distance from the cut-off. The red,
vertical, lines indicate the limits for the two main estimation windows at 1 and 4%
vote margin.
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