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Abstract
Many studies exploit close elections in a regression discontinuity framework to identify partisan effects, that

is, the effect of having a given party in office on some outcome. We argue that, when conducted on single-

member districts, such design may identify a compound effect: the partisan effect, plus the majority status

effect, that is, the effect of being represented by a member of the legislative majority. We provide a simple

strategy to disentangle the two, and test it with simulations. Finally, we show the empirical relevance of this

issue using real data.
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1 Introduction

Since Lee (2008), Lee, Moretti, and Butler (2004), and Pettersson-Lidbom (2008), many papers

usea regressiondiscontinuitydesign (RDD) thatexploits closeelections (CEs) toestimate theeffect

of a given party being in office on some outcome (e.g., public spending).

We argue that when the data are made of first-past-the-post districts to elect members of a

parliament, the treatment effect cannot be interpreted as a pure partisan effect (PE), because it
is potentially compounded with the effect of being represented by a member of the majority,

that is, a majority status effect. Consider one term when the democrats have conquered the

majority of seats. In this case, all districts are either won by a democrat in the majority or

by a republican in the opposition. Instead, if republicans have won the majority of seats, all

districts are either won by a democrat in the opposition or by a republican in the majority. In

other words, representatives differ not only in their party affiliation, but also in their majority

status. Since most applications combine data pooled from several election-years, the estimated

effect is a weighted average of these two different joint effects, making its interpretation

complicated.

Note that the bundling of these two effects naturally occurs in this electoral system due to

institutional features thatmakeparty affiliationmechanically correlatedwithmajority status. This

issue is therefore distinct from the fact that party identity is sometimes correlatedwith politician’s

characteristics such as gender or ethnicity due to complicated patterns of representation, a

problem analyzed by Marshall (2022).

Majority status is a characterizing feature of all members of parliament, and has the potential

to have an effect on the outcome in many applications that aim at estimating the PE: pork barrel

spending, party incumbency advantage, roll call voting, campaign financing, etc. In fact, majority

members are likely tohavegreater agenda settingpower and to serve in keypositions in legislative

committees, or in the cabinet; together they can pass legislation without relying on the support

of members of different parties; in some countries, the majority in the parliament elects the

executive. Finally, there is evidence that majority status matters for the ability to secure federal

transfers and campaign contributions (Albouy 2013; Cox and Magar 1999).
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2 The Compounded Effect

Consider an electoral system, where representatives are elected in n single-member

first-past-the-post districts. Each of two parties fields one candidate in every district. Define Di t

as a dummy equal to one if the democratic party (D) wins the election in district i, in election-year
t, andMit as a dummy equal to one if the district i in year t belongs to the majority, that is, to the
party whose candidates won in the majority of districts. Thus, Di t captures the party affiliation

andMit the majority status. Note that, by definition, Di t andMit are mechanically related: when

party D holds the majority thenDi t =Mit ; when D is in the opposition, thenDi t = 1−Mit .

Weare interested inestimating thePE, that is, the causal effectofpartyDbeing inofficeonsome

outcomeYi t . Assume that in truedata-generatingprocessYi t is a functionof bothDi t andMit (e.g.,

the level of federal funding of a district may depend on the party affiliation of its representative,

and on its majority status)1 and that electoral outcomes in all districts are randomized.2

Consider regressing Yi t on Di t using cross-sectional data from one election-year t when
the democrats have the majority. Using this dataset the coefficient on Di t corresponds to the

compound effect of being represented by a democrat, and by a majority member, because

Di t = Mit , �i . If instead at t republicans have won the majority, the same coefficient would
capture the compound effect of being represented by a democrat, and by an oppositionmember,

because Di t = 1 − Mit , �i . Finally, when data include several election-years, the estimated

coefficient is a weighted average of these two joint effects. In particular, it identifies the pure PE

only if majority status has no effect on the outcome (ruled out by assumption), or if the covariance

between Di t and Mit is zero,3 which is not true in general. In fact, such covariance crucially

depends on the relative number of democratic-controlled (when Di t = Mit , positive covariance)

versus republican-controlled (when Di t = 1 − Mit , negative covariance) years. Specifically, it

decreases (in absolute value) as the dataset is more balanced in terms of democratic-controlled

and republican-controlled years; it becomesnegligible in caseof perfect balance, because for each

observation such thatDi t =Mit , there is one such thatDi t = 1−Mit . Starting fromperfect balance,

the covariance increases (decreases) as the fraction of democratic-controlled years increases

(decreases).4 Note that typically studies that estimate a (local) regression ofYi t onDi t usedatasets

with an unbalanced number of republican-controlled and democratic-controlled years, and thus

they do not necessarily identify the pure PE.

2.1 Identification of the PE
To identify the PE, formally defined in Section C of the Supplementary Material, the data must

includemore thanone election-year andexhibit variation in thepartywho controls the assembly.5

Assume that Di t is randomized; our main strategy is to simply control forMit in the regression of

Yi t onDi t . Note thatMit depends only onDi t andonwhich party has themajority in the assembly.

It is therefore sufficient to assume that the overallmajority is determined at the national level (and

not at the district level) and to control for time fixed effects to safely includeMit in the regression

without introducing a selection bias. The assumption is more likely to hold (i) when the number

of districts n is large, and thus small is the probability that the outcome in one district determines
the overall majority, and (ii) the smaller the fraction of districts that never changes political color,

because in that case the control of the assembly would be determined only by the outcome in

the few contestable districts. Both (i) and (ii) are testable. Finally, note that Albouy (2013) already

1 See Albouy (2013) for evidence in this respect.
2 Indeed, the issue under discussion is not limited to RDD CE, but to all research designs.
3 This follows from the omitted variable bias formula.
4 See Section B of the Supplementary Material for a proof.
5 Note that it is not possible to identify heterogeneous effects, such as the PE on majority members. In fact, we cannot
credibly compare democratic districts in yearswhen democrats have themajority to republican districtswhen republicans
have the majority due to year-level confounders. See Section C of the Supplementary Material.
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makes the same assumption with the aim to identifyMit , but he does not discuss the importance

of controlling forMit in order to identify the PE, which is our focus.

In realityDi t is not randomizedand thus researchers rely on theRDDCE. In this design, Calonico

et al. (2019) recommend including controls, which is crucial in our identification strategy, only

to improve precision and after checking that such controls are balanced at the threshold. This

recommendation is based on the presumption that covariates imbalance might suggest that the

potential outcome function is not continuous at the threshold, so that the crucial identifying

assumption is violated. Furthermore, the authors add that covariates can be included to restore

identification if the researchers are willing to impose additional assumptions. In our case, we are

aware thatMit might not be balanced at the threshold, and that the outcomemight be a function

of it. In fact, as elaborated above,wepropose to includeMit in the regression under the additional

assumption that assembly control is determined at the national level.

Finally, note that if our argument does not convince the reader on the viability of controlling for

Mit , it is always possible to balance the sample in terms of years with democratic/republican con-

trol, so that thecorrelationbetweenMit andDi t is negligibleand isnotnecessary to includemajor-

ity status. In practice, one may selectively drop years or, more efficiently, use post-stratification

(Miratrix, Sekhon, and Yu 2013), that is, re-weight the sample such that observations under the

two types of years have equal weight.

3 Simulations

We simulate elections in 601 single-member districts to elect representatives of a parliament in a

two-party system for 100 election years.6 The outcomeYi t is a function of majority status, party

identity, the vote share Xi t for the democratic party, and random components at the year and

district level.7

We estimate twomodels: (A) the standardonewith a constant andDi t , and (B) our specification

augmented withMit and year fixed effects. Both include a linear function in the margin of victory

estimated separately on each side of the threshold. Figure 1 plots the point estimate of the

coefficientonDi t for the twomodels togetherwith the95%confidence intervals (CIs), asa function

of the bandwidth. Crucially, the estimates are performed separately in nine different samples

of 50 election years, each characterized by a different ratio of democratic to republican years,

corresponding to the panels of Figure 1.

Model A (black) provides an unbiased estimate of the PE (i.e., 0.3) only when the sample is

composed by the same number of democratic and republican years (central panel). In all other

cases, the estimate is either upward biased (with more democratic years) or downward biased

(with more republican years). The sign and size of the bias is thus consistent with what predicted

in Section 2. On the contrary, model B (red) always estimates a coefficient centered on the true

effect.

4 Evidence from Real Data on the U.S. House

Weperformsimilar analyseson realdata, aimingat showing that controlling formajority statuscan

affect estimates of the PE in the predicted direction. Throughout the section, we present results

frommodelsAandB, aswell asa third specificationwithbothDi t andMit butwithout fixedeffects.

For more details on data and estimation, see Sections F–H of the Supplementary Material.

6 Replication material for this section and the next one is available at Alpino and Crispino (2023) at
https://doi.org/10.7910/DVN/GAK3QS.

7 See Section D of the Supplementary Material for details.
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Figure 1. Estimates of PE in simulated data. True PE is 0.3. The vertical red lines indicate the optimal
bandwidth by Calonico, Cattaneo, and Titiunik (2014). Linearmodel estimatedwith OLSwith standard errors
adjusted for heteroskedasticity.

4.1 Roll-Call Voting and Incumbency Advantage 1946–1994
We replicate the analysis in Lee, Moretti, and Butler (2004) using the original dataset, which

includes results for the U.S. House in the period 1946–1994, and voting scores of representatives

on a right–left scale 0–100 based on roll-call votes. In this sample, there is only one republican-

controlled year. The authors use a RDD CE to estimate the PE on three outcomes: contemporane-

ous policy stance RCi t , policy stance in the next term RCi t+1, and the treatment in the next term

Di t+1 (incumbency advantage). Results, reported in Table 1, show that including majority status

considerably affects the estimate of the coefficient onDi t for all outcomes.

Despite some differences, the qualitative conclusion in Lee, Moretti, and Butler (2004) is robust

to this replication. Nevertheless this exercise shows that the PE changes more than one would

expect in a valid RDD CE when we control for majority status.

4.2 Roll-Call Voting 1947–2008
We extend the dataset in the previous section until 2008, obtaining a sample with 23 terms

under democratic control and 8 under republican control. The estimation is conducted separately
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Table 1. Replication of Lee, Moretti, and Butler (2004)

Outcome: RCi t+1 Outcome: RCi t Outcome:Di t

1 2 3 4 5 6 7 8 9

Di t 20.75 13.15 17.63 48.28 60.99 57.91 0.530 0.337 0.389

(1.98) (2.84) (2.94) (1.30) (1.87) (1.93) (0.058) (0.069) (0.064)

Mit 10.31 7.17 −14.18 −11.36 0.262 0.182

(2.84) (2.94) (1.82) (1.93) (0.050) (0.048)

Time-FE No No Yes No No Yes No No Yes

observations 887 887 887 955 955 955 887 887 887

Note: Linear model estimated with OLS without controlling for the margin of victory. Robust standard errors
in parenthesis. Bandwidth = 2 percentage points.

on subsamples that feature a different ratio of observations from democratic- and republican-

controlled years, resulting in different covariance between Di t and Mit . For simplicity, we only

focus on the PE on contemporaneous roll-call voting RCi t . Table 2 reports the results. In themost

balanced period 1982–2004, the correlation between Di t and Mit is close to zero. As expected,

the coefficient on Di t is the same (approximately 56) irrespective of whether we control for

majority status. The coefficient on Mit is approximately −5, suggesting that majority members

have on average a less liberal stance compared to opposition members, holding party constant.

Results from the other subsamples are broadly consistent with what predicted theoretically in

Section 2: relative to 1982–2004, the coefficient on Di t in the model without Mit is lower the

more democratic years (positive covariance), and higher the more republican years (negative

covariance). Furthermore, in all partially unbalanced subsamples controlling for majority status

yields a coefficient on Di t closer to 56, relative to the model withoutMit . Introducing time fixed

effects makes little difference. The results confirm our theoretical insights which, however, has a

limited quantitative relevance in this application, due to themoderate effect of majority status on

roll-call voting.

4.3 Electoral Financing 1979–2006
We estimate the effect of a victory of the democratic party in a district on the campaign funds

raised by the incumbent party in the next election.8 Sincemost incumbents seek reelection, this is

almost equivalent to testingwhether democraticmembers raisemore funds than their republican

colleagues to finance their reelection campaign. This could happen if members of one party are

on averagemore able to attract funds, or if donors have a partisan bias. The analysis is interesting

in light of Cox and Magar (1999), who find that majority status yields an advantage in terms of

campaign financing. The outcome is the amount of campaign funds (in thousands of 1990 dollars)

raised in a district from non-investor donors by the party that won the previous election.

As before, in the balanced subsample (1978–2004) the coefficient on Di t is the same (approxi-

mately −133) irrespective of whether we control for majority status (see Table 3). Moreover, here

the coefficient onMit is sizable (80), and thus its omission makes for very large difference in the

estimate of the coefficient on Di t in unbalanced subsamples: −51 in 1978–1992 versus −205 in

1994–2004. As before, controlling for majority status makes the estimate of the coefficient on Di t

more similar across subsamples.

8 Data are from Fouirnaies and Hall (2014) but our analysis is different and it is not a replication.
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Table 2. Roll-call voting.

1946–2006 Dem. control: 1978–1992 Rep. control: 1994–2004 1978–1994 1990–2004

1 2 3 4 5 6 7 8 9 10 11 12 13

D 49.48 53.72 53.59 48.32 48.43 61.80 61.79 50.35 53.49 53.43 58.93 57.54 57.47

(1.54) (1.51) (1.51) (3.19) (3.25) (2.90) (2.97) (2.83) (2.66) (2.71) (2.48) (2.51) (2.53)

M −6.73 −6.29 −4.83 −4.74 −3.80 −3.62

(0.79) (0.79) (1.42) (1.38) (1.31) (1.25)

Electoral cycle FE No No Yes No Yes No Yes No No Yes No No Yes

Mean Y if D=1 67 67 67 68 68 75 75 69 69 69 73 73 73

Mean Y if D=0 15 15 15 16 16 11 11 15 15 15 12 12 12

No. of obs. in dem years (%) 78 78 78 100 100 0 0 86 86 86 32 32 32

Corr(D,M) 0.56 0.56 0.56 1.00 1.00 −1.00 −1.00 0.72 0.72 0.72 −0.36 −0.36 −0.36

No. of obs. 3,699 3,682 3,682 843 843 531 531 980 969 969 781 777 777

1982–2004 Dem. control: 1954–1976 Rep. control: 1946+1952 1946–1976 1946–1958

1 2 3 4 5 6 7 8 9 10 11 12 13

D 55.90 56.36 56.31 44.17 44.55 57.08 56.95 47.70 52.48 51.63 49.22 52.02 51.28

(2.53) (2.46) (2.46) (2.44) (2.40) (3.44) (3.31) (1.89) (2.02) (1.96) (2.31) (2.37) (2.31)

M −5.01 −4.82 −5.88 −4.53 −4.82 −3.46

(1.20) (1.18) (1.05) (1.07) (1.00) (1.05)

Electoral cycle FE No No Yes No Yes No Yes No No Yes No No Yes

Mean Y if D=1 71 71 71 63 63 63 63 64 64 64 64 64 64

Mean Y if D=0 13 13 13 19 19 7 7 16 16 16 14 14 14

No. of obs. in dem years (%) 54 53 53 100 100 0 0 88 88 88 74 74 74

Corr(D,M) 0.07 0.07 0.07 1.00 1.00 −1.00 −1.00 0.75 0.75 0.75 0.47 0.47 0.47

No. of obs. 1,145 1,135 1,135 1,677 1,677 279 279 2,269 2,264 2,264 1,067 1,063 1,063

Note: Linear model estimated with OLS controlling linearly for the margin of victory on each side of the threshold. Standard errors clustered at the electoral district. Bandwidth = 0.183
selected using the method by Calonico, Cattaneo, and Titiunik (2014).

M
atteo

Alpino
and

M
arta

Crispino
�
P
o
litica

lA
n
a
lysis

153

https://doi.org/10.1017/pan.2023.14 Published online by Cambridge University Press

https://doi.org/10.1017/pan.2023.14


Table 3. Campaign financing.

1978–2004 Dem. control: 1978–1992 1978–1994 Rep. control: 1994–2004 1990–2004

1 2 3 4 5 6 7 8 9 10 11 12 13

D −132.83 −145.06 −133.02 −51.13 −33.76 −95.17 −127.84 −114.25 −205.34 −219.08 −165.61 −95.01 −108.75

(45.92) (47.76) (41.57) (37.92) (30.51) (38.75) (43.57) (31.63) (84.42) (79.65) (75.32) (73.49) (66.90)

M 82.80 78.61 57.34 64.63 109.01 120.66

(27.20) (22.49) (27.74) (21.19) (39.45) (35.41)

Electoral cycle FE No No Yes No Yes No No Yes No Yes No No Yes

Mean Y if D=1 327 327 327 220 220 256 256 256 461 461 442 442 442

Mean Y if D=0 467 467 467 258 258 324 324 324 669 669 622 622 622

No. of obs. in dem years (%) 52 52 52 100 100 80 80 80 0 0 16 16 16

Corr(D,M) 0.05 0.05 0.05 1.00 1.00 0.60 0.60 0.60 −1.00 −1.00 -0.68 −0.68 −0.68

No. of obs. 1,056 1,056 1,056 554 554 690 690 690 502 502 599 599 599

Note: Linear model estimated with OLS controlling linearly for the margin of victory on each side of the threshold. Standard errors clustered at the electoral district in parenthesis.
Bandwidth = 0.09 selected using the method by Calonico, Cattaneo, and Titiunik (2014).
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5 Conclusion

We show how and when majority status can affect the interpretation of the PE in RDD CE studies.

We propose an identification strategy based on controlling for majority status and validate it with

simulated and real data, including those used in Lee, Moretti, and Butler (2004). In the latter case,

our specification does not alter the qualitative conclusion of the study, but in other applications,

the empirical relevance of our point is significant.

Despite our focus on first-past-the-post systems, where party and majority status are realized

simultaneously, our argument is more broadly relevant to contexts where the alignment between

different layers (local versus national) or branches (president versus parliament) of government

is expected to matter. Furthermore, our paper is relevant not only for RDD CE studies, but also

for other research designs aimed at estimating the PE, since our argument is not about failure of

specific identification assumptions.
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