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Abstract

The quality of democratic representation hinges on the alternatives available to voters.

In many democracies, party leaders exercise considerable control over the “electoral sup-

ply,” particularly through the formation of electoral coalitions. Despite their prevalence,

little is known about the tradeo↵s these coalitions impose on prospective partners, how

they influence other strategic choices by competing parties, or their ultimate impact on

election outcomes. I develop and estimate a model of electoral competition in which: (i)

parties can form coalitions to coordinate their candidate nominations, and (ii) parties

invest in campaign activities in support of their candidates. The model is estimated us-

ing data from the 2012 Mexican Chamber of Deputies election, which o↵ers district-level

variation in coalition formation. A comparison of election outcomes under counterfac-

tual scenarios uncovers equilibrium campaign savings as a result of coalition formation

as well as significant electoral gains benefitting weaker partners disproportionately.
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Electoral coalitions are common in most democracies (Golder, 2006). In hopes of influencing

election outcomes, like-minded political parties often coordinate their electoral strategies,

typically by fielding joint candidates for o�ce. This manipulation of the electoral supply—i.e.,

the alternatives available to voters—may significantly a↵ect representation and post-election

policy choices. Yet there is little evidence documenting the impact coalition formation can

have on other aspects of electoral competition—e.g., campaign expenditures—or on election

outcomes per se, despite scholars having long argued that democratic stability largely depends

on voter satisfaction at the polls (Pitkin, 1967; Powell, 2004).1

This paper studies coalition formation in the context of legislative elections where coordi-

nation among coalition partners takes the form of joint candidate nominations across distinct

constituencies (electoral districts). Most electoral coalitions worldwide arise in this context

(Ferrara and Herron, 2005; Golder, 2006). Specifically, I develop and estimate a structural

model of electoral competition in which: (i) parties can make coalition formation commit-

ments, which determine the menu of candidates competing in each constituency, and (ii)

parties invest in campaign activities in support of their candidates. The model is used to

simulate election outcomes under counterfactual coalition scenarios. The goal is to quanti-

tatively assess the tradeo↵s involved in coalition formation as well as how it a↵ects parties’

(equilibrium) campaign expenditures and the post-election distribution of legislative power.

To my knowledge, this paper is the first to simultaneously address these questions, doing so

from a unified theoretical and empirical perspective.

The model is estimated using data from the 2012 Mexican Chamber of Deputies election,

which is appealing for two reasons. First, elections for the lower house of the Mexican Congress

are held under a mixed electoral rule whereby three fifths of the seats in the chamber are

contested in first-past-the-post (FPTP) single-member district races, and the remaining seats

1Most studies of electoral (also called pre-electoral) coalitions have focused on comparing their prevalence
across electoral systems or on their role in shaping post-election government formation in parliamentary
democracies (Ferrara and Herron, 2005; Golder, 2006; Carroll and Cox, 2007; Bandyopadhyay, Chatterjee
and Sjöström, 2011). With the exception of Kaminski (2001); Frey, López-Moctezuma and Montero (2022);
and Hortala-Vallve, Meriläinen and Tukiainen (2022), there is no systematic evidence available of the direct
influence of coalitions on election outcomes.
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are allocated to registered parties in accordance with a national proportional representation

(PR) rule. While there is considerable heterogeneity across countries, most legislative elections

follow either a pure first-past-the-post system, a pure PR system, or some combination of the

two (Bormann and Golder, 2013). Studying coalition formation in a mixed electoral system

such as Mexico’s can help shed light on the separate roles of the two components of the election

in shaping coalition formation incentives and its consequences (Catalinac and Motolinia, 2021).

Second, parties in Mexico are allowed to form partial coalitions in national legislative

elections, which enables coalition partners to nominate joint candidates in only a fraction of

contested races, while running independently elsewhere.2 In particular, in the 2012 Chamber of

Deputies election, two parties—the Institutional Revolutionary Party (PRI) and the Ecologist

Green Party of Mexico (PVEM)—nominated joint candidates in only two thirds of the electoral

districts. As a result, this election o↵ers a sample of district races, in an identical institutional

environment, where outcomes with and without coalition candidates can be observed. Of

course, the source of this variation is not exogenous: these are strategic choices by party leaders

meant to influence election outcomes. Absent an experimental intervention, since a party, for

example, would likely not be interested in joining forces in districts it expects to win handily,

the value of coalition formation might be severely underestimated if strategic incentives were

not taken into consideration. This is precisely what the structural model presented below

aims to address, accounting, in particular, for features of the electoral environment that are

unobserved by the researcher.

The estimation strategy mirrors the structure of the model and proceeds in three stages,

borrowing insights from the literature in economics on entry and competition in markets

with di↵erentiated products. First, voters’ preferences are estimated from district-level voting

data following the aggregate discrete-choice approach to demand estimation popularized by

Berry, Levinsohn and Pakes (1995).3 Second, the parameters of parties’ payo↵s driving their

2This is not unique to Mexico: e.g., France (Blais and Indridason, 2007) and India (Bandyopadhyay,
Chatterjee and Sjöström, 2011) permit similar arrangements.

3Other applications of this approach to the study of elections include Rekkas (2007); Gordon and Hartmann
(2013); Ujhelyi, Chatterjee and Szabó (2021); Iaryczower, Kim and Montero (2022).
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campaign expenditures are estimated by exploiting necessary equilibrium conditions of the

campaign spending game played by parties across the electoral districts. Lastly, the remaining

parameters of parties’ payo↵s shaping their coalition formation decisions are identified from

moment conditions analogous to market entry considerations.4

With the estimated structural parameters in hand, I conduct two counterfactual experi-

ments: I simulate the outcomes that would have ensued had PRI and PVEM decided to either

not form a coalition at all or form a total coalition instead (nominating joint candidates in all

districts). These experiments yield three key findings. First, I document substantial electoral

gains for coalition partners. In terms of jointly held seats in the Chamber of Deputies, PRI

and PVEM’s partial coalition allowed them to close the gap to obtaining a legislative majority

by 77% (from 206 joint seats to 241, out of a 251-seat simple majority), and they would have

closed it by 89% (securing 246 joint seats) had they run together in every district. Notably,

these seat gains were thanks to the FPTP component of the election, which underscores the

most basic rationale for coalition formation under majoritarian voting (Duverger, 1954; Fer-

rara and Herron, 2005): by nominating common candidates, the two coalition partners avoided

splitting the vote and thus raised their likelihood of victory in the FPTP district races.

Second, coalition formation a↵ected partners asymmetrically. While PRI grew its share

of seats in the chamber by 7% (from 38.6% to 41.4%), PVEM almost tripled its share (from

2.6% to 6.8%). Had they formed a total coalition, only PVEM would have benefitted further.

In fact, PRI would have lost one seat relative to its partial-coalition share. This o↵setting

pressure on the extent to which PRI and PVEM joined forces was due to the PR component of

the election. Because of the way in which supporters of coalition candidates are allowed to split

their vote between the nominating parties for the PR component (described in detail below),

PRI’s vote share su↵ered considerably under coalition candidacies, resulting in PR-seat losses

for PRI despite considerable net gains for both partners from the FPTP races.

4The entry conditions require computation of the set of campaign spending equilibria. At the estimated
parameter values obtained from the first two stages, the campaign spending game played in the data exhibits
(strict) strategic complementarities, which facilitates computation of all equilibria (Echenique, 2007). In fact,
equilibria in the data turn out to be unique.
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These results add nuance to existing evidence regarding coalition formation in elections.

One one hand, the 2012 PRI-PVEM alliance confirms numerous expectations from this liter-

ature. It emerged in an electoral system with a strong majoritarian component (Ferrara and

Herron, 2005; Golder, 2006) and low volatility (Invernizzi, 2022). As shown in Figure 2 be-

low, it involved two parties neighboring each other on the ideological spectrum (Golder, 2006;

Hortala-Vallve, Meriläinen and Tukiainen, 2022).5 And, despite net gains, one of the partners

paid a price in the PR component of the election (Hortala-Vallve, Meriläinen and Tukiainen,

2022). Yet the 2012 PRI-PVEM alliance also illustrates that, even conditional on a fixed ide-

ological and institutional environment (the two main predictors of coalition formation in the

literature), there is considerable heterogeneity in strategic incentives for prospective coalition

partners, with important distributional implications. Echoing Blais and Indridason (2007),

who note that electoral coalition agreements in France tend to favor stronger partners, the

weaker PVEM headlined only a marginal share of joint candidacies (about one fifth), concen-

trated in the toughest FPTP districts. However, the counterfactual experiments reveal that,

after taking into account all features of the electoral environment, including strategic responses

by the other parties, it is actually the weaker PVEM who benefitted most from the alliance.

This underscores the usefulness of the methodological approach. Moreover, while post-election

legislative bargaining is beyond the scope of this paper, the results suggest strong parties may

rely on electoral alliances to pre-select and foster legislative partners—even at some personal

cost in the case of PRI. Indeed, Catalinac and Motolinia (2021) show that, following the 2012

election, PRI and PVEM used discretionary transfers controlled by the Chamber of Deputies

to reward supporters and cement their alliance.

Finally, I also examine the interplay between coalition formation and another important

dimension of electoral competition: campaign expenditures. The counterfactual experiments

uncover moderate equilibrium savings from coalition formation. Although average joint spend-

ing by the two coalition partners appears nearly identical if they nominate distinct candidates

5Frey, López-Moctezuma and Montero (2022) study the emergence of ideologically incompatible coalitions
in local elections in Mexico.

4



than if they jointly nominate a PRI candidate to represent the coalition, it decreases by about

2.5% with a joint PVEM candidate. Given PVEM’s marginal share of joint candidacies, ob-

served total spending by the two partners in the election was only 0.6% lower relative to the

no-coalition scenario. Yet, while modest, these savings shine light on a typically overlooked

rationale for coalition formation in elections, and they are consistent with the intuition in

many formal models of endogenous valence competition that the incentives to invest in cam-

paign advertising increase with ideological proximity (Herrera, Levine and Martinelli, 2008;

Ashworth and Bueno de Mesquita, 2009; Iaryczower and Mattozzi, 2013). In particular, the

campaign benefit of a joint PVEM candidacy results from less intense competition with PRI’s

ideologically closest rival. This paper is thus the first to empirically complement recent the-

oretical work examining how electoral institutions simultaneously shape strategic candidate

entry—here, with parties as gatekeepers—and the intensity of campaign competition (Iaryc-

zower and Mattozzi, 2013).

Mexican Legislative Elections

To motivate the analysis, I begin by describing in some detail the institutional environment.

Members of the Mexican Chamber of Deputies are elected every three years, and, prior to 2018,

no incumbent could stand for consecutive re-election.6 The election is held under a single-

ballot mixed electoral system. For electoral purposes, Mexico is divided into 300 districts.7

Out of 500 total deputies, 300 directly represent a district after being elected by direct ballot

under first-past-the-post voting. The remaining 200 seats in the chamber are allocated to

registered national political parties as follows: the votes cast across the 300 district races are

pooled nationally, and each party is given a share of the 200 seats proportional to the share

of votes received by the party’s candidates in the district races.8 This allocation is subject

to disproportionality restrictions that preclude any party from obtaining more than 300 total

6Presidential re-election is still prohibited.
7District lines are drawn by the national electoral authority with the objective of equalizing population

while preserving state boundaries and ensuring each state (including Mexico city) a minimum of two districts.
8The largest remainder method with Hare quotas (Bormann and Golder, 2013) is employed to allocate the

seats. Only parties that secure at least 2% of the national vote are eligible to hold seats in the legislature.
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seats or a share of total seats that exceeds by more than 8 percentage points the party’s

national vote share, in which case the excess PR seats are divided proportionally among the

remaining parties.

By law, registered parties are funded primarily from the federal budget. Annual funds,

including for campaign purposes, are distributed as follows: 30% is divided equally among

all registered parties, and the remaining 70% is divided in proportion to their national vote

shares in the most recent Chamber of Deputies election. Thus, Mexican parties compete in

this election to secure not only seats in the legislature but also funding for their day-to-day

operations and campaign activities for the following three years.

Prior to each Chamber of Deputies election, parties may form coalitions, which enable them

to coordinate their candidate nominations for the FPTP district races. Coalition partners may

not coordinate, however, in the PR component of the election—they are required to submit

independent lists of up to 200 PR candidates.

Coalition agreements are negotiated by parties’ national leaders and must be publicly reg-

istered before the national electoral authority, the National Electoral Institute (INE), prior

to the selection of individual candidates. The agreements constitute binding commitments

specifying, for each electoral district: (i) whether the coalition partners will nominate a joint

candidate or independent candidates, and (ii) in the case of a joint nomination, from which

party’s ranks will the coalition candidate be drawn. After the election, coalition agreements

imply no formal obligations for coalition victors in the legislature, who retain their origi-

nal party a�liation. Thus, by supporting a partner’s candidate via a joint nomination, the

remaining coalition partners forgo the corresponding district seat in the chamber.

When deciding whether to vote for a coalition candidate, although voters cast a single

ballot that determines outcomes in both tiers of the election, they in fact have some control

over how their vote should be counted for PR (and funding) purposes. The ballots presented

to voters on election day feature one box per registered party containing the name of the

party’s candidate for that district.9 If a candidate is nominated by a coalition, their name

9Independent candidacies or write-in campaigns are also allowed, but their vote shares are negligible.
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appears inside each of the coalition partners’ boxes. To cast their vote in favor of a coalition

candidate, voters can mark any subset of the coalition’s boxes on the ballot. Regardless of the

chosen subset, the vote is counted as a single vote in favor of the coalition candidate for the

purpose of selecting that district’s FPTP winner. However, the vote is split equally among

the chosen subset for the PR allocation. In the case of a two-party coalition, this boils down

to simply giving the PR vote fully to one of the two partners or splitting it 50-50. Table 3

below illustrates this for the case of 2012 PRI-PVEM coalition candidates.

Events in an election year unfold as follows. First, as described, coalitions are publicly

registered. Next, candidates are selected and formally nominated. Campaigns then take place

within a fixed timeframe, and, finally, ballots are cast.

Due to one-term limits and the constraints on parties’ funding described above, fundraising

by candidates is e↵ectively absent from the Chamber of Deputies election.10 Party leaders

finance their candidates’ campaigns directly, making a centralized decision of how much to

spend in each district. In the case of coalition candidates, partners may share campaign

expenditures freely, which may incentivize coalition formation. The net e↵ect of coalition

candidacies on campaign expenditures, however, depends on equilibrium responses by rival

parties and is ultimately an empirical question.

The 2012 Chamber of Deputies Election

Seven parties participated in the 2012 Chamber of Deputies election: 2 parties, the National

Action Party (PAN) and the New Alliance Party (NA), participated independently; 3 parties,

the Party of the Democratic Revolution (PRD), the Labor Party (PT), and the Citizens’

Movement (MC), joined forces in all districts in a coalition called the Progressive Movement

(MP); and PRI and PVEM formed a partial coalition called Commitment for Mexico (CM),

joining forces in only 199 districts. PRI and PVEM jointly nominated a PRI candidate in 156

districts and a PVEM candidate in 43 districts—see Figure 1.

Moreover, voters supporting independent or write-in candidates e↵ectively forgo participation in the PR
component of the election.

10Private contributions, including candidates’ personal funds, account for less than 1% of expenditures.
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Joint PRI Candidate

Joint PVEM Candidate

Figure 1: Districts with Joint PRI-PVEM Candidacies

As shown in Figure 2, which is based on a national poll of ideological identification con-

ducted by a leading public opinion consultancy in 2012, the parties can be placed on a one-

dimensional ideology spectrum as follows—from left to right: the MP parties, NA, PVEM,

PRI, and PAN. Figure 2 also presents the parties’ national vote shares in the 2012 election

to illustrate their relative sizes. PRI, PAN, and PRD were the main political forces, in that

order. Together they accounted for more than 80% of votes nationally. Of the smaller parties,

the centrist PVEM was the strongest, with nearly a third of PRD’s vote share. The shares

in Figure 2, however, were shaped by the coalitions that formed prior to the election. One of

the primary goals of this paper is to quantify this e↵ect. Before doing so, the remainder of

this section provides a descriptive look at district-level election outcomes, comparing districts

with and without PRI-PVEM coalition candidates, to glean some intuition and motivate the

structural model introduced below.

District-level election results are published by INE. As a coalition, PRI and PVEM were

quite successful, winning 122 of the 199 districts they shared: 103 victories with a joint PRI

candidate and 16 victories with a joint PVEM candidate. Independently, PRI obtained 52

additional victories, and PVEM obtained 3. The final composition of the Chamber of Deputies,

including PR seats, is presented in Table 1. Hereafter, I treat the total coalition MP as a

single party.11 Note that PRI’s proportionally smaller share of PR seats was a consequence

11Historically, and in terms of policy goals, the MP parties e↵ectively acted as a single party. In 2012, they
also nominated coalition candidates in the presidential and all Senate races.
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1 2 3 4 5

PT
(4.8%)

PRD
(19.3%)

MC
(4.2%)

NA
(4.3%)

PVEM
(6.4%) voter

Average PRI
(33.6%)

PAN
(27.3%)

Figure 2: Left-Right Ideological Identification of Mexican Parties and Voters

Notes. Source: Consulta Mitofsky (2012). One thousand registered voters were asked in December 2012 to

place the parties and themselves on a five-point, left-right ideology scale. Arrows point to national averages.

Parties’ national vote shares in the 2012 Chamber of Deputies election are shown in parentheses.

of the disproportionality restriction described above, which precludes any party’s total share

of seats from exceeding by more than 8 percentage points its national vote share.12 Without

this constraint, PRI would have obtained 67 PR seats instead of 49.

Table 1: Composition of the Chamber of Deputies Following the 2012 Election

Party FPTP Seats PR Seats Total

MP 71 64 135
NA 10 10
PVEM 19 15 34
PRI 158 49 207
PAN 52 62 114

Total 300 200 500

Table 2 breaks down election outcomes by type of candidate ran by PRI and PVEM. Vic-

tory rates and average vote shares are computed for each party in each subsample of districts.

For PRI and PVEM, three notable comparisons emerge. First, although it doesn’t account

for the partners’ strategic choice of where and how to run together, Table 2 suggests that, in

terms of victory rates, PRI-PVEM coalition candidates outperformed their independent coun-

terparts, underscoring the most basic rationale for coalition formation under FPTP voting.

Second, despite the higher victory rates, PRI and PVEM’s joint vote share appears to have

12That is, 207 = b500(0.335953 + 0.08)c.
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su↵ered under coalition candidacies. The two partners commanded on average a per district

joint vote share of 41.6% with independent candidates, but their average joint vote share

was only 40.2% with a joint PRI candidate and 36.5% with a joint PVEM candidate. This

suggests joint nominations may have led to a net loss of votes to rival parties (Hortala-Vallve,

Meriläinen and Tukiainen, 2022).

Table 2: Election Outcomes by PRI-PVEM Coalition Configuration

Districts with Distinct Districts with Joint Districts with Joint
PRI, PVEM Candidates PRI Candidate PVEM Candidate

Party Victory Avg. Vote Victory Avg. Vote Victory Avg. Vote
Rate Share Rate Share Rate Share
(%) (%) (%) (%) (%) (%)

MP 22.8 25.5 21.2 29.4 34.9 31.4
NA 0 5.3 0 3.9 0 3.8
PVEM 3.0 4.9 - 7.0 37.2 7.7
PRI 51.5 36.7 66.0 33.2 - 28.7
PAN 22.8 27.6 10.9 26.4 27.9 28.4

Lastly, Table 2 also exhibits a transfer of votes between the coalition partners as a re-

sult of joint nominations: PVEM’s vote share benefitted significantly from joint nominations

(increasing from 4.9% with distinct candidates to 7.0% with a joint PRI candidate or 7.7%

with a joint PVEM candidate) at the expense of PRI’s (which decreased from 36.7% with

independent candidates to 33.2% with a joint PRI candidate or 28.7% with a joint PVEM

candidate). To examine this apparent transfer more closely, Table 3 shows how PRI-PVEM

coalition supporters decided to split their vote between the two partners as explained above.

While most supporters gave their vote fully to one of the two parties—in proportions roughly

similar to the parties’ vote shares with independent candidates—a substantial fraction of coali-

tion supporters opted for the 50-50 split. Furthermore, as shown in Figure A1 in Appendix

A, these choices were remarkably consistent across districts, with each party’s share of the no-

split votes only slightly higher when headlining the coalition than otherwise.13 This suggests

13Catalinac and Motolinia (2021) describe a coalition e↵ort to encourage voters to allocate their PR vote
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a considerable tradeo↵ for PRI: joint PRI candidate nominations seem to have increased the

likelihood of victory for PRI at the expense of decreasing its vote share and, thus, its share of

PR seats and future funding. For PVEM, on the other hand, joint PVEM (or PRI) candidate

nominations seem unambiguously beneficial: PVEM was unlikely to win FPTP races on its

own (3% victory rate), and it appears to have benefitted greatly in the PR component of

the election by joining forces with PRI. In the counterfactual experiments described below,

these e↵ects are reexamined after accounting for PRI and PVEM’s strategic choice of coalition

configuration, influenced by di↵erences in the competitive environment across districts.

Table 3: Votes in Support of PRI-PVEM Coalition Candidates

Districts with Joint Districts with Joint
PRI Candidate PVEM Candidate

Type of Avg. Vote Avg. Vote
PR Vote Share Share

(%) (%)

PVEM 3.8 4.6

PRI 30.0 25.7

50-50 Split 6.4 6.1

Notes. The first two rows correspond to voters who gave 100% of their PR vote to the corresponding party.

Thus, adding half of the third row to the other two yields the vote shares in Table 2.

To describe the electorate, district-level demographics from the 2010 population census

are available from the National Statistics and Geography Institute (INEGI). Table A1 in

Appendix A provides a summary of the districts by type of candidate ran by PRI and PVEM.

The only noticeable di↵erence in demographics across the three types of PRI-PVEM candi-

dacies, though not statistically significant, concerns the percentage of rural neighborhoods

in each district. Table A1 suggests that the coalition partners were more likely to nominate

independent candidates or a joint PRI candidate in more rural districts, consistent with PRI’s

historical dominance in rural areas (Frey, López-Moctezuma and Montero, 2022).

to PRI when supporting a joint PVEM candidate, and they show that complying districts where rewarded
with discretionary transfers. However, Figure A1 suggests that, overall, the e↵ort wasn’t very successful.
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Finally, Table A2 in Appendix A summarizes campaign spending in the district races—i.e.,

total expenditures in support of a candidate—by type of PRI-PVEM candidacy. The data

can be requested from INE and provide only a coarse account of monetary expenses.14 I focus

on total spending per candidate as a broad measure of the intensity of campaign e↵orts.

The model presented below features party leaders making strategic campaign spending

decisions on a district-by-district basis, as opposed to simply dividing up resources by state or

regionally. To validate this, Figure A2 in Appendix A maps each party’s geographic distribu-

tion of campaign expenditures. As expected, there is substantial variation across neighboring

districts, beyond what could be driven solely by di↵erences in campaign costs, considering

that the locations of high-spending districts are only weakly correlated across parties.15

Before turning to the description of the model, I discuss a final key assumption—namely,

that the identities of eventual candidates are unknown (with certainty) to party leaders at the

time coalition formation decisions are made. Two observations lend support to this assump-

tion. First, while party leaders may have some information regarding potential candidates,

parties use a variety of internal procedures to select their candidates—most commonly, pri-

mary elections and appointments by local committees—which are beyond the direct control of

the national leadership. Second, candidates for the district races are relatively inexperienced

compared with PR candidates.16 Career politicians with substantial influence within their

party and national exposure generally don’t seek district seats; they rather attempt to secure

a favorable position on their party’s PR list, which virtually guarantees them participation in

the legislature. Indeed, this concern has fueled calls for reducing the number of PR legislators.

A Model of Competition in Legislative Elections

As noted, the timing of events in the Mexican Chamber of Deputies election is as follows.

First, party leaders make public coalition formation commitments. In accordance with these

agreements, candidates are selected and nominated. Campaigns then take place, and finally

14Campaign expenditures are self-reported by parties to the electoral authority, subject to audits.
15In contrast, spending variation driven solely by cost di↵erences would a↵ect parties symmetrically.
16Less than 3% of FPTP candidates in 2012 had previous experience in a federal election.
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ballots are cast. The model I develop to quantify the impact of coalition formation captures

this timing in three stages: a coalition formation stage, a campaign stage, and a voting stage.

In standard backward-induction fashion, I introduce the model starting with the voting stage.

For the coalition formation stage, the analysis that follows focuses on PRI and PVEM’s

choice of coalition configuration and conditions on all other parties running as observed in the

data. While potentially intriguing, considering alternative coalitions would not be plausible

in light of ideological incompatibilities and the electoral rule’s disproportionality restrictions,

which discourage coalition formation among large parties.17 Furthermore, a key objective is

to quantify the equilibrium tradeo↵s PRI and PVEM faced when crafting their alliance.

Before introducing the model, I develop some useful notation.

Notation. Districts are indexed by d, parties by p, and voters by i. The indicator Md 2

{PRI,PVEM, IND} describes the menu of candidates available to voters in district d as a result

of PRI and PVEM’s coalition configuration: Md = PRI indicates that PRI and PVEM jointly

nominate a PRI candidate in district d, Md = PVEM indicates that they jointly nominate a

PVEM candidate, and Md = IND indicates that they nominate distinct candidates and thus

run independently. Each of the three menus additionally includes an MP candidate, an NA

candidate, and a PAN candidate.

Voting stage. With a single ballot, voters simultaneously choose a candidate and a PR

party list. If a candidate is nominated by a coalition, voters may split their PR vote among

the nominating parties’ lists. However, the selection of a candidate is the preeminent choice.

The voting stage is therefore modeled as a two-tier decision: voters first select a candidate

and then, if pertinent, how to split their PR vote.

When choosing a candidate, voters care about both the nominating parties’ policy plat-

forms and candidates’ quality or valence. The policy platforms summarize the legislative

objectives that each party or coalition hopes to achieve and that their candidates are ex-

17Ideologically incompatible coalitions in Mexico have only emerged in local elections (Frey, López-
Moctezuma and Montero, 2022).
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pected to support if elected.18 Candidate valence, on the other hand, comprises individual

attributes that voters in a district may find appealing, such as charisma, intelligence, or trust-

worthiness, and it may be interpreted as perceived ability to represent the district’s interests

in legislative bargaining. Lastly, voters may also be swayed by campaign e↵orts in support of

a candidate.

Given menu of candidates Md = m 2 {PRI,PVEM, IND}, voter i’s utility from selecting

candidate j 2 m in district d takes the form

um
ijd = ↵1icjd + ↵2ic

2
jd| {z }

e↵ect of campaign spending

+ (xm
jd)

0�
| {z }

baseline partisanship

+ ⇠mjd|{z}
candidate valence

+ ✏mijd|{z}
partisanship shock

,
(1)

where cjd denotes campaign spending in support of candidate j, xm
jd is a vector of menu-party-

district characteristics, ⇠mjd measures baseline candidate valence, and ✏mijd is an idiosyncratic

random-utility or partisanship shock that is independent of the other components of i’s payo↵.

As is standard in discrete-choice models, ✏mijd is assumed to be independently distributed

according to the mean-zero Type-I Extreme Value (TIEV) distribution.

The influence of policy platforms on local voting preferences is captured through interac-

tions between district demographics and party or coalition fixed e↵ects. Additionally, vector

xm
jd includes menu fixed e↵ects as well as party or coalition j’s (logged) vote share in district

d from the 2009 Chamber of Deputies election. Thus, the term (xm
jd)

0� measures the rela-

tive appeal—with respect to other available candidates—of j’s platform for the electorate in

district d.

Candidate valence, ⇠mjd, is observed by voters but not by the researcher. Campaign expen-

ditures in support of candidate j, cjd, may then boost her baseline attractiveness given her

platform and individual characteristics. Coe�cients ↵1i and ↵2i determine the e↵ectiveness

18Short-term mandates, no consecutive reelection, and strict limits on campaign finance have fostered very
strong parties in Mexico. Frey, López-Moctezuma and Montero (2022) document a striking degree of party
unity in roll-call voting in the Chamber of Deputies.
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of campaign e↵orts and are voter-specific to capture heterogeneity in impressionability across

voters. Specifically, for k = 1, 2,

↵ki = ↵k + �k⌫ki,

where ⌫ki
i.i.d.⇠ N (0, 1) is an idiosyncratic impressionability shock, and (↵k, �k) are parameters

to be estimated. The quadratic term ↵2ic2jd is introduced to allow for diminishing marginal

returns to spending.

Because all idiosyncratic shocks to individual voter preferences have mean zero,

�mjd = ↵1cjd + ↵2c
2
jd + (xm

jd)
0� + ⇠mjd (2)

represents mean voter utility from selecting candidate j 2 m in district d. In every menu,

voters additionally have available a compound outside option, j = 0, of either abstaining,

casting a null vote, or writing in the name of an unregistered candidate. The mean utility of the

outside option is normalized to zero, �m0d = 0. This normalization is without loss of generality

given that only relative preferences can be identified in discrete-choice models. Furthermore,

imposing a common normalization provides a shared baseline against which to interpret any

menu e↵ects. In particular, voters are assumed to behave expressively—i.e., they choose the

candidate they prefer the most, disregarding strategic considerations. The overall reward

structure of the electoral system—specifically, the proportional allocation of seats and future

funding—arguably encourages sincere voting and warrants this assumption. Nevertheless, the

menu-dependent structure of voters’ preferences heuristically allows for potentially strategic

responses to changes in the electoral supply.

The second tier of the voting stage—i.e., the choice of how to split the PR vote when

supporting a coalition candidate—takes a similar form. If Md = m 6= IND, then PRI-PVEM

coalition supporters must decide whether to split their vote equally between the coalition

partners or give 100% of their vote to one of them, where voter i’s utility from choosing
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alternative j out of these three options is

uST,m
ijd = (xm

jd)
0�ST + ⇠ST,m

jd + ✏ST,m
ijd . (3)

In this case, the 50-50 split is taken as the “outside option,” and ✏ST,m
ijd is again assumed to be

independently distributed mean-zero TIEV. The only di↵erence between the two voting tiers

is that the second tier is una↵ected by campaign spending. Campaigns are candidate-centric

and, as such, are assumed to a↵ect only the first-tier candidate choice.

Campaign stage. This stage follows the coalition formation stage and corresponding can-

didate nominations. The objective for parties is to decide how much to spend in support of

their registered candidates. Given impressionability shocks ⌫i = (⌫1i, ⌫2i) and menu Md = m,

determined in the coalition formation stage, party or coalition j 2 m anticipates that voter i

in district d will select its candidate with probability

Pm
jd (⌫i) =

exp(�mjd +
P2

k=1 �k⌫kickjd)

1 +
P

j02m exp(�mj0d +
P2

k=1 �k⌫kickj0d)
.

This conditional choice probability takes the familiar multinomial logit form due to the TIEV

distribution of partisanship shocks. By a law of large numbers approximation (over 185,000

registered voters per district), candidate j’s vote share in district d can then be written as

smjd =

Z 1

�1

Z 1

�1

exp(�mjd +
P2

k=1 �k⌫kickjd)

1 +
P

j02m exp(�mj0d +
P2

k=1 �k⌫kickj0d)
�(⌫1i)�(⌫2i)d⌫1id⌫2i, (4)

where � denotes the standard Normal probability density function.

At this stage, candidates are known and their valence terms, (⇠mjd)j2m, are commonly

observed by all parties (but not the researcher). Party leaders can therefore tailor their

spending across districts to their candidates’ relative strengths. For convenience, I assume

that parties face a flexible national budget constraint. In particular, parties make independent

spending decisions across districts.19 The estimation strategy described below ensures that
19A potential threat to this assumption is the possibility that spending in one race may have spillover e↵ects
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the spending levels predicted by the model conform to the levels observed in the data. But,

rather than imposing a hard national budget constraint, which would considerably complicate

the analysis, the model allows for certain flexibility with respect to parties’ total spending

under counterfactual scenarios. This assumption is not unreasonable, particularly for the

2012 election, which coincided with the senate and presidential contests. Indeed, parties are

free to transfer resources between elections. While the senate and presidential contests are

outside the scope of this paper, any opportunity costs of such transfers are implicitly captured

by the payo↵ structure described next.20

Given j /2 {PRI,PVEM} or Md = m = IND, party j’s payo↵ in district d takes the form

⇡m
jd = �j log

�
smjd
�
� cjd. (5)

Parties have a clear incentive to maximize their vote share in each district—it improves their

chance of winning the corresponding district seat as well as their overall share of PR seats and

future funding. However, campaigns are costly. Coe�cient �j parsimoniously captures the

monetary “value” of (the log of) smjd, which should reflect both the magnitude of j’s available

resources and any opportunity costs of cjd. In equilibrium, party j will equalize the marginal

return of increasing its vote share in district d with an additional dollar of spending to its

marginal cost (one). Since money is the numeraire, this ensures parties will equalize marginal

returns across districts, optimally distributing resources.

For the coalition partners, given p 2 {PRI,PVEM} and Md = m 6= IND, party p’s vote

share can be written as

smpd =

"
exp(�ST,m

pd ) + 0.5

1 +
P

p02{PRI,PVEM} exp(�
ST,m
p0d )

#
smjd,

on nearby districts. I explicitly test this below and find no evidence of significant spillovers.
20In Appendix B, I show that the payo↵ coe�cients from this independent-games model coincide with

the ratios of these coe�cients to the Lagrange multiplier of the budget constraint from a hard-constraint
model. The two models are in this sense observationally equivalent. Moreover, as previewed, spending in the
counterfactuals described below is predicted to decrease.
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where smjd denotes coalition candidate j’s FPTP vote share; as in the case of first-tier mean

utilities, �ST,m
pd = (xm

pd)
0�ST + ⇠ST,m

pd ; and the term in brackets represents p’s share of the

coalition’s PR votes, adding half of the 50-50 splits to the share of coalition supporters who

allocate their PR vote to party p. Letting cpd denote spending by p in support of candidate

j, with cjd = cPRI,d + cPVEM,d, p’s payo↵ is given by

⇡m
pd = �p log

�
smpd
�
� cpd

= �p log

 
exp(�ST,m

pd ) + 0.5

1 +
P

p02{PRI,PVEM} exp(�
ST,m
p0d )

!
+ �p log

�
smjd
�
� cpd. (6)

Note that the first term in Equation (6) doesn’t depend on cpd, and ultimately joint spending

by the two partners, cjd, determines the coalition candidate’s prospects. I remain agnos-

tic about how PRI and PVEM divide this amount between them and simply assume that

it maximizes their joint surplus ⇡m
PRI,d + ⇡m

PVEM,d, which, up to a constant (in cjd), equals

(�PRI + �PVEM) log
�
smjd
�
� cjd.21 Thus, given Md = m 6= IND, PRI and PVEM act as a single

player in the spending game against other parties, who chooses cPRI,d + cPVEM,d with joint

payo↵ ⇡m
PRI,d + ⇡m

PVEM,d.

At the estimated parameter values reported below, and regardless of the menu of candi-

dates, the resulting campaign spending game played in each district exhibits strict strategic

complementarities—see Appendix B for details. A formal definition of this class of games

can be found in Echenique and Edlin (2004). It su�ces here to point out three key prop-

erties. First, existence of equilibrium is guaranteed. Second, mixed-strategy equilibria are

not good predictions in these games, so their omission is justified (Echenique and Edlin,

2004). Third, the set of all pure-strategy equilibria can be e�ciently computed (Echenique,

2007). This implies that consideration of potential multiplicity of equilibria is feasible. At

the estimated parameter values, however, the campaign spending games also exhibit unique

21I refrain from explicitly modeling bargaining over joint spending both to avoid overcomplicating the anal-
ysis and because only joint spending in support of coalition candidates is observed in the data. Assuming
joint-surplus maximization ensures a Pareto optimal agreement for the coalition, which, given repeated inter-
action in diverse settings, can be plausibly supported with abundant opportunities for indirect compensation.
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equilibria. Therefore, for ease of exposition, I proceed with the description of the model and

the empirical strategy under the presumption that the spending game in each district has a

unique equilibrium.

Coalition formation stage. This stage completes the description of the model and focuses

on PRI and PVEM’s optimal choice of coalition configuration—i.e., where to run together and

the party a�liation of coalition candidates. As noted, coalition formation decisions precede

the candidate selection process, which is beyond the direct control of national party leaders.

Thus, at this stage, party leaders don’t know the exact candidate valence profiles, (⇠mj )j2m,

that would result from each menu choice, only their distribution: ⇠mj
i.i.d.⇠ N(0, &j).

Similarly to joint spending decisions, Md is chosen in each district to maximize PRI and

PVEM’s ex-ante expected joint surplus. Given Md = m = IND, party p’s ex-ante payo↵ is

simply ⇡̄m
pd = E[⇡m

pd], where the expectation is taken with respect to the realized candidate

valence profile in the district and corresponding campaign spending equilibrium, and ⇡m
pd is

defined by Equation (5). On the other hand, given Md = m 6= IND, p’s ex-ante payo↵ is

⇡̄m
pd = (w0

pd✓)1j 6=p + E[⇡m
pd], (7)

where j denotes the party a�liation of the coalition candidate, ⇡m
pd is defined by Equation (6),

and w0
pd✓ captures the (dis)utility for party p from not fielding a candidate in district d and thus

forgoing the FPTP seat. Vector wpd includes interactions between district characteristics and

party fixed e↵ects as well as, importantly, p’s ex-ante probability of winning the FPTP race

in district d when running independently. This probability captures the natural exit option

for p from the coalition agreement and quantifies one of the key tradeo↵s in this environment.

I allow the coalition partners to experience an idiosyncratic shock, ⌘md , to their joint ex-ante

surplus from selecting menu m in district d. These shocks are assumed to be independently

distributed mean-zero TIEV and observed by the partners but not the researcher. They allow

for unobserved (by the researcher) district-specific considerations a↵ecting bargaining that are
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not otherwise captured by the model with the data available.22 Then, in each district d, PRI

and PVEM choose Md 2 argmaxm ⇡̄m
PRI,d + ⇡̄m

PVEM,d + ⌘md .

Empirical Strategy

The estimation strategy mirrors the model’s three-stage structure. Step 1 recovers the voting-

stage parameters in Equations (1) and (3) following the aggregate discrete-choice approach to

demand estimation popularized by Berry, Levinsohn and Pakes (BLP, 1995). Step 2 obtains

payo↵ coe�cient �p for each party p by matching the spending levels observed in the data

with the model’s predictions from the campaign stage. Finally, ex-ante coalition surplus

maximization is exploited in Step 3 to recover ✓, which characterizes the partners’ (dis)utility

from not fielding a candidate.

Step 1. To emphasize the intuition, consider first the case where voters are homogeneous up

to their idiosyncratic partisanship shocks—i.e., � = (�1, �2) = 0. Taking logs of Equation (4)

and replacing predicted vote shares with their observed counterparts in the data, ŝMd
jd , yields

the linear demand system:

log(ŝMd
jd )� log(ŝMd

0d ) = �Md
jd = ↵1cjd + ↵2c

2
jd + (xMd

jd )0� + ⇠Md
jd .

This is just a linear regression of the log ratio of candidate j’s vote share to that of the

outside option on endogenous (cjd) and exogenous (xMd
jd ) covariates, where the candidate’s

unobserved valence, ⇠Md
jd , corresponds to the residual of the regression.23 (The second-tier

voting parameters can be recovered analogously.)

Instrumental variables are required to tackle the endogeneity of cjd and identify ↵1 and

↵2. I exploit the prohibition on consecutive re-election and the scarcity of repeat candidates

(less than 1%) to instrument for cjd using campaign spending data from the 2009 Chamber of

22In Appendix C, I discuss an alternative formulation of the coalition formation stage without idiosyncratic
bargaining shocks. That model only partially identifies an average (dis)utility from not fielding a candidate,
but results are consistent across the two specifications.

23Assuming coalition partners don’t observe candidate valence profiles when selecting Md ensures exogene-
ity of xMd

jd . To see this, note that, if Md is independent of ⇠mjd for all m, then by iterating expectations:

E[xMd
jd ⇠Md

jd ] =
P

m E[(1Md=m)xm
jd⇠

m
jd] =

P
m E[(1Md=m)xm

jdE[⇠mjd|xm
jd,Md]] = 0.
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Deputies election. Expenditures in a district are likely to be correlated over time due to per-

sistent features of the electoral environment as well as unobserved determinants of campaign

costs (local media-market prices, ease of transportation, etc.). However, after controlling

for local partisanship with observed district characteristics—in particular, vote shares in the

2009 election—lagged spending should have no direct e↵ect on 2012 election outcomes. Thus,

spending by j in district d in 2009 (and its square) should serve as a valid instrument for cjd

(and c2jd). Coe�cients ↵ = (↵1,↵2) and � can then be estimated via two-stage least squares.

With heterogenous voter impressionability (� 6= 0), this simple linear regression approach

is no longer feasible, but BLP show that predicted vote shares can still be implicitly “inverted”

after matching observed vote shares exactly. That is, given Equation (4) and any value of

�, there exists a unique vector of mean utilities, �Md
d (�) =

�
�Md
jd (�)

�
j2Md

, such that ŝMd
jd =

sMd
jd (�Md

d (�), �) for all j 2 Md. Unobserved candidate valence consistent with �Md
jd (�) can then

be computed using Equation (2), for any trial value of ' = (↵, �, �), as

⇠Md
jd (') = �Md

jd (�)� ↵1cjd � ↵2c
2
jd � (xMd

jd )0�.

Given a vector zjd of valid instruments—i.e.,

E[zjd⇠
Md
jd (')] = 0 if and only if ' = '0, (8)

where '0 denotes the true value of the parameters—a Generalized Method of Moments (GMM)

estimator can be obtained by minimizing the quadratic formQN(') = [ 1NZ 0⇠(')]0WN [
1
NZ 0⇠(')].

Here, Z and ⇠(') are vertical stackings of z0jd and ⇠Md
jd (') across candidates and districts, N

denotes the total number of observations, and 1
NZ 0⇠(') is the sample analog of moment con-

dition (8). As detailed in Appendix C, inference follows standard GMM theory, including the

choice of an optimal weighting matrix, WN .

A necessary order condition for the instrument vector, zjd, is that it must include at least

as many variables as there are parameters to be estimated. The exogenous covariates in
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xMd
jd constitute valid—in fact, optimal—instruments to identify �, and the lagged-spending

instruments, as described above, identify ↵. The impressionability variance parameters, �,

determine nonlinear features of the model. I exploit recent advances in the literature (Gandhi

and Houde, 2020) to build instruments for these notoriously hard-to-identify (in practice)

coe�cients. See Appendix C for technical details.

With instruments in hand, BLP propose an estimation algorithm that proceeds by it-

erating over two nested loops. This algorithm, however, can be computationally ine�cient

and sensitive to convergence criteria. Instead, I implement the Mathematical Programming

with Equilibrium Constraints (MPEC) approach of Dubé, Fox and Su (2012). The key idea

is to impose the “equilibrium conditions” of the model, ŝMd
jd = sMd

jd (�Md
d (�), �), as explicit

constraints on the GMM program, relying on state-of-the-art optimization algorithms for

improved numerical performance. The implementation is described in detail in Appendix C.

Step 2. Coe�cients � = (�MP, �NA, �PVEM, �PRI, �PAN) driving party leaders’ campaign

spending decisions are estimated by ensuring predicted and observed campaign spending levels

concur. With a slight abuse of notation, let ĉjd denote observed spending in support of candi-

date j in district d, and let cjd(�,') denote the corresponding equilibrium spending predicted

by the model given parameters (�,').24 Then

E
⇥
zjd
�
ĉjd � cjd(�,')

�⇤
= 0 if and only if (�,') = (�0,'0), (9)

where zjd is the vector of instruments used in Step 1—or a subvector thereof given that there

are fewer parameters to be identified in the campaign stage—and (�0,'0) denotes the true

value of the parameters. Letting '̂ denote the coe�cient estimates from Step 1, a GMM

estimator of the campaign-stage parameters can be obtained by minimizing the quadratic

form QCS
N (�) =

⇥
1
NZ 0�Ĉ � C(�, '̂)

�⇤0
WN

⇥
1
NZ 0�Ĉ � C(�, '̂)

�⇤
, where Z, Ĉ, and C(�, '̂) are

vertical stackings of z0jd, ĉjd, and cjd(�, '̂), as above, and 1
NZ 0�Ĉ � C(�, '̂)

�
is the sample

24Predicted spending cjd(�,') is computed as party or coalition j’s best response to the observed spending
of other parties in district d given (�,').
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analog of moment condition (9). Inference again follows standard GMM theory. In this case,

standard errors must be adjusted to account for uncertainty in the first-step estimates, '̂. See

Appendix C for details.

Step 3. Finally, ✓ can be estimated via Maximum Likelihood (ML) by exploiting the opti-

mality of PRI and PVEM’s observed coalition configuration. Since the coalition’s idiosyncratic

bargaining shocks are distributed TIEV, the likelihood of observing Md in district d is given

by

Ld(Md; ✓, �,') =
exp

�
⇡̄Md
PRI,d(✓, �,') + ⇡̄Md

PVEM,d(✓, �,')
�

P
m exp

�
⇡̄m
PRI,d(✓, �,') + ⇡̄m

PVEM,d(✓, �,')
� ,

where ⇡̄m
pd(✓, �,') denotes party p’s ex-ante payo↵ under menu m given (✓, �,').25 Having

estimated '̂ and �̂ in Step 1 and Step 2, respectively, the remaining model parameters can be

recovered by maximizing the log-likelihood

X

d

log
⇥
Ld(Md; ✓, �̂, '̂)

⇤
.

Again, standard errors must be adjusted to account for estimation uncertainty in (�̂, '̂). See

Appendix C for technical details.

Estimation Results

Discussion of the main coe�cient estimates follows the structure of the model, beginning with

the voting stage. I then turn to the counterfactual experiments at the core of this paper, which

quantify the tradeo↵s entailed by and consequences of the PRI-PVEM electoral alliance.

Estimates of voters’ preferences. For a range of model specifications, Table 4 presents

estimates of the coe�cients characterizing candidate choice in the voting stage. Table A3 in

Appendix A reports analogous estimates for the second-tier choice for coalition supporters of

how to allocate their PR vote. Models in columns (I)-(III) of Table 4 all include menu-

25Computation of ⇡̄m
pd(✓, �,') is via simulation, drawing across 10,000 trials a candidate valence profile,

(⇠mjd)j2m, and then calculating the corresponding campaign spending equilibrium (see Appendix B) and ensuing
election outcomes in the district. As ⇡̄m

pd(✓, �,') is linear in ✓ and simulation draws depend solely on (�,'),
they need be drawn only once throughout the ML search, which considerably lowers the computational burden.
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party fixed e↵ects, while those in columns (IV)-(VI) additionally include electoral-region

fixed e↵ects. Columns (I) and (IV) show ordinary least squares (OLS) estimates from the

homogeneous-voters version of the model with � = 0. Columns (II)-(III) and (V)-(VI) report

BLP estimates from the version with heterogeneous voter impressionability.

Estimates of the baseline-partisanship coe�cients, �, are consistent across specifications

and in line with well-known historical patterns in Mexico. Districts with a higher share of

voters over 60 tend to support the traditional establishment parties, PRI and PAN—especially

the more conservative PAN. Districts with a higher share of female heads of household tend

to favor the left-wing MP, which was the first to decriminalize abortion, in Mexico City. And

PRI and the green party, PVEM, are advantaged in more rural districts. With regard to the

analogous second-tier coe�cients, �ST, 50-50 PR vote splits are more likely in districts with

a higher share of female heads of household and less likely in more rural districts or those

with more voters over 60. Among coalition supporters who give 100% of their PR vote to

one of the two partners, rural voters weakly favor PVEM, and older voters strongly favor

PRI. Lastly, partisanship is estimated to be highly persistent (Frey, López-Moctezuma and

Montero, 2022) given positive and extremely precise coe�cient estimates for log-lagged vote

share, robust across all specifications.

Campaign spending has a positive e↵ect on candidates’ vote shares, with diminishing

marginal returns. Here, however, important di↵erences between the OLS and BLP estimates

emerge. As expected, the OLS estimates are an order of magnitude smaller (in absolute

terms) than the BLP estimates. This reflects the nature of the endogeneity problem that

the campaign-spending instruments described above are intended to address: since parties

allocate resources strategically, targeting competitive races where marginal returns are higher,

OLS estimates should underestimate the e↵ectiveness of campaign expenditures given that (i)

outstanding candidates are likely to receive comparatively less support, while (ii) parties

nevertheless benefit from underperforming candidates’ PR vote shares. This is borne out in

the results. For a candidate with an average vote share (23%) and average spending (45,000
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Table 4: Candidate-Choice Coe�cient Estimates

OLS BLP BLP OLS BLP BLP

(I) (II) (III) (IV) (V) (VI)

Spending 0.068 0.412 0.373 0.091 0.561 0.516
(0.022) (0.240) (0.223) (0.020) (0.363) (0.340)

Spending Variance (�1) 0.000 0.000 0.000 0.000
(737.6) (629.2) (143.3) (136.0)

Spending2 -0.002 -0.017 -0.016 -0.004 -0.025 -0.023
(0.001) (0.019) (0.018) (0.001) (0.028) (0.026)

Spending2 Variance (�2) 0.000 0.000 0.000 0.000
(265.4) (244.5) (23.14) (28.26)

Spending in Neighboring Districts 0.026 0.016
(0.024) (0.027)

Log-Lagged Vote Share 0.514 0.514 0.511 0.479 0.461 0.460
(0.023) (0.031) (0.030) (0.029) (0.038) (0.036)

MP⇥Female 2.838 2.310 2.370 1.463 1.347 1.508
(0.756) (1.211) (1.169) (0.669) (1.283) (1.222)

MP⇥Over 60 0.349 0.652 0.664 0.922 0.861 0.809
(0.895) (1.265) (1.211) (0.733) (1.269) (1.188)

MP⇥Rural -0.265 -0.417 -0.408 -0.534 -0.575 -0.555
(0.137) (0.238) (0.225) (0.123) (0.243) (0.226)

NA⇥Female -1.345 -1.630 -1.689 -1.924 -3.261 -3.353
(0.955) (1.011) (1.003) (0.932) (1.133) (1.096)

NA⇥Over 60 0.665 0.374 0.465 0.855 0.914 1.001
(0.955) (0.993) (0.978) (0.920) (1.038) (1.005)

NA⇥Rural -0.087 0.104 0.098 -0.182 -0.094 -0.099
(0.147) (0.152) (0.149) (0.143) (0.152) (0.148)

PVEM⇥Female -1.395 -0.857 -1.187 -2.100 -0.290 -0.665
(1.522) (1.788) (1.806) (1.459) (1.678) (1.736)

PVEM⇥Over 60 -0.563 -0.220 -0.177 -0.527 0.097 0.095
(1.273) (1.522) (1.499) (1.218) (1.578) (1.509)

PVEM⇥Rural 0.675 1.043 0.997 0.462 0.818 0.775
(0.158) (0.267) (0.255) (0.156) (0.268) (0.267)

PRI⇥Female -1.735 -1.690 -1.506 -2.028 -1.757 -1.595
(0.656) (1.065) (1.055) (0.667) (1.074) (1.091)

PRI⇥Over 60 0.832 0.661 0.602 1.016 1.385 1.266
(0.618) (1.066) (1.018) (0.630) (1.122) (1.099)

PRI⇥Rural 0.290 0.424 0.450 0.228 0.380 0.409
(0.082) (0.132) (0.128) (0.090) (0.151) (0.144)

PAN⇥Female -1.614 -1.110 -1.164 -1.460 -1.311 -1.393
(0.790) (1.127) (1.101) (0.790) (1.137) (1.098)

PAN⇥Over 60 3.020 1.202 1.263 3.113 1.555 1.738
(0.796) (1.205) (1.123) (0.819) (1.248) (1.177)

PAN⇥Rural -0.241 0.404 0.385 -0.258 0.426 0.379
(0.119) (0.373) (0.321) (0.126) (0.375) (0.336)

Menu-Party F.E. Yes Yes Yes Yes Yes Yes

Region F.E. No No No Yes Yes Yes

Observations 1,301 1,301 1,301 1,301 1,301 1,301

Notes. OLS and BLP estimates of coe�cients driving candidate choice, with robust standard errors in paren-

theses. The first six rows correspond to (↵,�), which determine the e↵ectiveness of campaign expenditures

according to Equation (1). The remaining rows correspond to �, which characterizes baseline partisanship in

Equation (1). Columns (III) and (VI) test for the presence of campaign spillovers across neighboring districts.
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USD), the OLS estimates in column (I) indicate that a 1% increase in campaign spending

would raise her vote share by about 0.16%. In contrast, the BLP estimates in column (II)

imply a corresponding vote share increase of 0.9%.

The campaign stage of the model features party leaders playing independent campaign

spending games across districts. Of particular concern for this assumption is the potential for

campaign spillovers across neighboring districts. To test this, columns (III) and (VI) present

estimates from alternative specifications of Equation (1) that add a term, ↵3cjd, capturing the

e↵ect of j’s average spending in neighboring districts, cjd, on j’s vote share in district d.26 In

both columns, coe�cient ↵3 is very precisely estimated, an order of magnitude smaller than

the linear direct e↵ect of spending (↵1), and statistically insignificant, providing no evidence

of meaningful campaign spillovers.

Finally, across specifications, there is no evidence of heterogeneous voter impressionability.

As discussed in Appendix C, however, coe�cients (�1, �2) are notoriously hard to identify, and

the estimates in Table 4 are all close to zero but extremely imprecise. Gillen et al. (2019)

alternatively explore the robustness of these results to data-driven selection of demographic

controls using machine learning. Regardless of model-selection approach or specification, BLP

estimates are in agreement: campaign expenditures significantly improve candidates’ electoral

prospects, although with decreasing marginal returns, and there is little evidence in this con-

text of heterogeneity in voters’ responsiveness to campaign e↵orts. Due to the computational

cost of estimating the remaining stages of the model and of simulating counterfactuals, I rely

only on the specification in column (II) for what follows.

Estimates of parties’ campaign-stage payo↵s. Table 5 reports estimates of �, the coe�-

cients driving parties’ campaign spending decisions. All coe�cients are statistically significant,

and their magnitudes mainly reflect the relative sizes (and thus resources) of parties. Despite

the simplicity of parties’ payo↵ specifications in Equations (5) and (6), the campaign stage

of the model—together with the voting-stage estimates—is remarkably successful at fitting

26I use average lagged spending in neighboring districts to instrument for cjd.
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observed spending levels, with an adjusted R2 of 0.67. This suggests that strategic target-

ing of resources to maximize electoral returns is indeed the primary consideration behind

parties’ campaign spending decisions. Nevertheless, there is residual variation in spending

not explained by the model—due to unobserved factors such as campaign costs—which lends

support to the lagged-spending instruments used in Step 1.

Table 5: Estimates of Parties’ Campaign-Stage Payo↵s

�MP �NA �PVEM �PRI �PAN

5.549 2.892 2.926 5.664 4.315
(1.161) (0.616) (0.620) (1.167) (0.917)

Notes. GMM estimates of coe�cients driving parties’ campaign spending decisions—see Equations (5) and

(6)—with robust standard errors in parentheses.

Estimates of parties’ coalition-stage payo↵s. Table 6 shows estimates of the coe�-

cients, ✓, that characterize—as defined by Equation (7)—PRI and PVEM’s (dis)utility from

standing down in a district to support their coalition partner’s candidate. Column (I) corre-

sponds to a stripped-down specification wherein vector wpd includes just party fixed e↵ects as

well as p’s ex-ante probability of winning the FPTP race in district d running independently.

The specification in column (II) features party-region fixed e↵ects and adds interactions be-

tween district demographics and party dummies. Notably, the coe�cient on the ex-ante

probability of winning is negative, statistically significant, and consistent across specifica-

tions. This reflects one of the fundamental tradeo↵s in this environment: PRI and PVEM are

naturally more reluctant to stand down in a district if they have a good chance of winning it

on their own. Controlling for other district characteristics makes little di↵erence. All other

coe�cients in column (II) are statistically insignificant, with the exception that PRI is less

likely to stand down in rural districts. This may due to the higher price PRI pays in rural dis-

tricts in the PR component of the election—see Table A3—or to a desire to preserve historical

dominance (Frey, López-Moctezuma and Montero, 2022). Likewise, although not statistically

significant, the only positive coe�cient in Table 6 suggests PRI is relatively more willing to
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jointly nominate a PVEM candidate in districts with a larger share of the electorate over 60,

where the PR cost for PRI is lower. These estimates thus illuminate the key tradeo↵s faced by

the coalition partners. Next, with the estimated model parameters in hand, I quantify these

tradeo↵s explicitly as well as the overall electoral impact of the PRI-PVEM alliance. I use

the specification in column (II) of Table 6 to simulate the coalition formation stage, which,

despite its parsimony and the multinomial nature of the data, correctly predicts close to 60%

of observed coalition choices.27

Table 6: Estimates of Parties’ Coalition-Stage Payo↵s

(I) (II)

Prob. of Winning FPTP Race -4.919 -4.563
(2.734) (2.674)

PVEM⇥Female -1.370
(4.946)

PVEM⇥Over 60 -6.841
(5.484)

PVEM⇥Rural -1.048
(0.678)

PRI⇥Female -1.826
(7.495)

PRI⇥Over 60 0.837
(7.300)

PRI⇥Rural -3.626
(1.140)

Party F.E. Yes No

Party-Region F.E. No Yes

Log-Likelihood -285.8 -258.1

Observations 300 300

Notes. ML estimates of ✓, which characterizes PRI and PVEM’s (dis)utility from standing down in a district

to support their partner’s candidate as defined by Equation (7), with standard errors in parentheses.
27The specification in column (I) correctly predicts 52% of observed coalition choices.
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Counterfactuals

I conduct two counterfactual experiments. First, I explore what would have happened in the

2012 Chamber of Deputies election had PRI and PVEM not formed a coalition. That is, I

simulate election outcomes (averaged over 10,000 trials) imposing Md = IND in all districts

where PRI and PVEM nominated a joint coalition candidate. Second, at the other extreme,

I examine the e↵ects of constraining PRI and PVEM to form a total coalition. For this

scenario, in all districts where PRI and PVEM ran independently, I force PRI and PVEM to

run together by restricting the choices available to them in the coalition formation stage of

the model to Md 2 {PRI,PVEM}. Thus, PRI and PVEM are constrained to run together,

but they optimally select the party a�liation of their coalition candidates, which results in

252 total districts with a joint PRI candidate and 48 districts with a joint PVEM candidate.

Before turning to the aggregate election results, I first take a district-level look at the

broad tradeo↵s the coalition partners faced when designing their coalition configuration. For

each electoral district, I simulate PRI and PVEM’s ex-ante expected equilibrium spending and

vote shares across the three possible menu choices, m 2 {PRI,PVEM, IND}. To illustrate the

main patterns that emerge, I revisit Table 2, adding model predictions of the two partners’

counterfactual vote shares across menus. The first three columns of Table 7 average these vote

shares over districts where the two partners decided to run independently in 2012. The next

three columns do so over districts where they jointly nominated a PRI candidate. And the last

three correspond to districts with joint PVEM nominations. The model’s ex-ante predictions

approximate observed vote shares in Table 2 remarkably well—both partners’ performance is

only systematically overestimated in the case of a joint PVEM nomination. This could be due

to estimation error or to unfavorable valence draws for the coalition in the data, considering

the relatively small number of districts (43).

Table 7 corroborates many of the lessons from Table 2, yet it underscores the importance of

accounting for PRI and PVEM’s strategic choice of coalition configuration. Adding together

the two parties’ vote shares, the advantage of coalition candidates relative to independent
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Table 7: Coalition Partners’ Counterfactual Ex-Ante Expected District Vote Shares

Districts with Distinct Districts with Joint Districts with Joint
PRI, PVEM Candidates PRI Candidate PVEM Candidate

Distinct Joint PRI Joint PVEM Distinct Joint PRI Joint PVEM Distinct Joint PRI Joint PVEM
Candidates Candidate Candidate Candidates Candidate Candidate Candidates Candidate Candidate

(%) (%) (%) (%) (%) (%) (%) (%) (%)

PVEM 4.3 9.3 10.2 4.0 8.9 9.6 4.4 9.0 9.6

PRI 37.2 35.8 38.1 34.3 33.0 34.5 29.6 28.7 30.0

Notes. Ex-ante expected vote shares are computed via simulation, drawing across 10,000 trials a candidate

valence profile, (⇠mjd)j2m, and then calculating the corresponding campaign spending equilibrium (see Appendix

B) and ensuing district election outcomes. The first three columns average vote shares over districts where

PRI and PVEM ran independently in 2012. The next three columns do so over districts where they jointly

nominated a PRI candidate. The last three correspond to districts with joint PVEM nominations.

candidates in the FPTP races remains, but the apparent net loss of votes to rival parties

suggested by Table 2 is overturned. Clearly, the districts where PRI and PVEM chose to run

together were more competitive, and this is what is reflected in Table 2, but counterfactual

joint vote shares are systematically higher with a joint candidacy than with independent

candidates. This may be thanks to pooled strengths or resources not captured explicitly by

campaign expenditures or to coalition candidates more easily standing out in a less crowded

field. Relatedly, joint PVEM candidates outperform counterfactual joint PRI candidates,

which is consistent with clearer ideological di↵erentiation relative to their closest strong rival,

PAN—see Figure 2.

The counterfactual vote shares in Table 7 also confirm that, for PVEM, joining forces

with PRI was unambiguously beneficial: the party had a marginal chance of winning FPTP

races on its own, and its vote share rose considerably under joint nominations, regardless of

the party a�liation of coalition candidates. For PRI, on the other hand, joining forces with

PVEM entailed a clear tradeo↵: either forgoing a district seat in the case of a joint PVEM

nomination or paying a cost in the PR component of the election in the case of a joint PRI

nomination. Accordingly, Table 7 reveals that PRI (i) ran alone where it was strongest, (ii)

shored up its chances in more competitive districts with a joint PRI nomination, and (iii) only

agreed to a joint PVEM nomination in the toughest races.
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As previewed, with regard to campaign expenditures, there is virtually no di↵erence in

joint spending by the two partners when nominating distinct candidates versus a joint PRI

nomination. Equilibrium spending, however, is on average 2.33% lower with a joint PVEM

candidate. This is again consistent with increased ideological di↵erentiation from, and thus

less intense campaign competition with, their closest strong rival, PAN. Although bargaining

over joint spending is not explicitly modeled or observed, these campaign savings constitute

a clear potential benefit for PRI in exchange for agreeing to a joint PVEM nomination.

Turning now to aggregate election results, Figure 3 presents, relative to a benchmark

counterfactual scenario with no PRI-PVEM coalition, absolute changes in all parties’ vote

shares (top panel), FPTP seats (middle), and PR seats (bottom) as a consequence of either

PRI and PVEM’s observed partial coalition configuration (in green) or a counterfactual total

PRI-PVEM coalition (yellow). Results are in line with the district-level intuition from Table

7. In both cases, PVEM’s vote share benefits considerably from joint nominations at the

expense of PRI’s (and other parties’). By not splitting the vote, joining forces allows both

coalition partners to increase their share of FPTP seats. But only PVEM benefits in the PR

component of the election.

Overall, by running as observed in the data, both coalition partners enjoyed net seat gains

in the chamber despite PRI’s PR-seat losses. In terms of jointly held seats, they managed to

close the gap to obtaining a legislative majority (251 seats) by 78%—from 45 seats to 10. And

they would have closed it by 89%—with five additional seats—had they run together in all

districts. However, whereas PVEM’s observed net gain of 21 seats would have increased to 27

with a total coalition, PRI’s observed net gain of 14 seats would have decreased by one had

they joined forces everywhere. This is due to the disproportionality restriction of the electoral

system described in detail above. Reassuringly, although for tractability the restriction is

not explicitly incorporated into the model, the predicted breakdown of districts in the total-

coalition scenario is indeed (approximately) optimal for the partners: while PRI headlined

78% of shared districts in the data, it would have done so in 95% of the remaining districts
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total PRI-PVEM coalition are in yellow (change values in parentheses).
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with a total coalition, which is consistent with mitigating vote share losses that constrain

PRI’s total share of seats.

Aggregate spending by the two partners, as previewed, was only 0.63% lower in the data

than it would have been with no PRI-PVEM alliance. Though modest, these savings, as noted

above, likely provided an ancillary incentive for joining forces, particularly in the case of joint

PVEM nominations. With a total coalition, however, campaign savings e↵ectively disappear

due to the increased share of PRI-headlined districts and—as Figure 3 shows—competition

in the FPTP races primarily with PAN, their strongest ideological neighbor.

Conclusion

This paper studies electoral coalition formation and quantifies its impact on election outcomes.

I develop a structural model of electoral competition that allows for strategic coordination

in candidate nominations, I estimate it with Mexican legislative election data, and I then

simulate counterfactual coalition scenarios. The results document significant electoral gains

for coalition partners and, in particular, the willingness of an electorally strong but capacity-

constrained party to substantially build up a weaker partner at some personal cost. I also

uncover modest equilibrium savings in campaign expenditures for coalition partners.

In light of growing discontent in many democracies with the political establishment, un-

derstanding how these common agreements between—in many cases, unelected—party elites

a↵ect the electoral supply and political representation is increasingly pertinent. Moreover,

although post-election legislative bargaining is not explicitly considered in this paper, the re-

sults are suggestive of the importance of electoral coalition formation as a preliminary stage

of the legislative bargaining process. Parties may use electoral coalitions to pre-select and

foster legislative partners. However, electoral coalitions are not mergers, and post-election

disagreements among coalition partners are not uncommon. Further empirical research is

needed to study the dynamics of these interactions in order to fully understand the role of

electoral institutions in shaping both electoral and legislative output.

The potential for financial incentives in electoral coalition formation has received little
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scholarly attention. In settings where parties and candidates are not publicly funded, these

incentives may be even stronger, as coalition partners can share the burdens of fundraising.

Moreover, potential donors may be more willing to back coalition candidates with broader

support, further prompting parties to coordinate their nominations. Since it is generally

di�cult to obtain exogenous variation in parties’ strategic choices, I hope the methodological

approach in this paper provides guidance for future research on these important questions.

References

Ashworth, Scott and Ethan Bueno de Mesquita. 2009. “Elections with platform and valence
competition.” Games and Economic Behavior 67:191–216.

Bandyopadhyay, Siddhartha, Kalyan Chatterjee and Tomas Sjöström. 2011. “Pre-Electoral
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A Additional Figures and Tables

Figure A1: Composition of Votes in Support of PRI-PVEM Coalition Candidates

Notes. The top panels show the distribution across districts—by party a�liation of the coalition candidate—of

the percentage of coalition supporters who gave their PR vote entirely to PRI (left) or PVEM (right). The

bottom panel corresponds to a 50-50 split of the PR vote between the two partners.

Table A1: District Characteristics

Districts with Distinct Districts with Joint Districts with Joint
PRI, PVEM Candidates PRI Candidate PVEM Candidate

Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.

Female Head of Household (%) 23.8 3.1 24.7 4.3 26.8 5.1

Pop. over 60 (% Voting-Age Pop.) 15.0 3.1 13.8 3.5 14.7 3.1

Rural Neighborhoods (%) 36.4 25.9 23.7 25.3 18.3 25.3
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Table A2: Campaign Expenditures (Thousands of USD)

Districts with Distinct Districts with Joint Districts with Joint
PRI, PVEM Candidates PRI Candidate PVEM Candidate

Party Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.

MP 56.4 19.7 55.1 11.7 56.6 14.3

NA 19.7 8.5 16.7 4.4 19.1 8.5

PVEM 18.3 7.6
80.6 27.3 94.3 40.9

PRI 54.9 11.0

PAN 38.0 10.4 41.4 12.7 44.6 14.2

Table A3: Proportional-Representation Party-Choice Coe�cient Estimates

(I) (II)

Log-Lagged Vote Share 0.463 0.469
(0.055) (0.067)

PVEM⇥Female -1.348 -1.141
(1.283) (1.468)

PVEM⇥Over 60 0.882 0.888
(1.311) (1.242)

PVEM⇥Rural 0.518 0.320
(0.248) (0.206)

PRI⇥Female -2.108 -1.239
(0.760) (0.836)

PRI⇥Over 60 3.208 2.703
(0.751) (0.689)

PRI⇥Rural 0.147 0.091
(0.118) (0.103)

Menu-Party F.E. Yes Yes

Region F.E. No Yes

Observations 398 398

Notes. OLS estimates of �ST
, which drives second-tier choice for PRI-PVEM coalition supporters of how to

allocate their PR vote according to Equation (3), with robust standard errors in parentheses. Outside option

is 50-50 vote split between the two partners.
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(a) MP (b) NA

(c) PVEM (alone) (d) PRI (alone)

(e) PRI+PVEM (f) PAN

0-20th percentile 20-40th 40-60th 60-80th 80-100th

Figure A2: Geographic Distribution of Campaign Spending by Party
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Region 1 Region 2 Region 3 Region 4 Region 5

Figure A3: Mexican Electoral Regions and Districts (delimited)

B Campaign-Stage Details

Equivalence between alternative formulations of campaign stage. Since there is no

evidence in Table 4 of heterogeneous voter responsiveness to campaign e↵orts, candidate j’s

vote share in Equation (4), given menu Md, can be written simply as

sMd
jd (cjd, c�j,d) =

exp
�
↵1cjd + ↵2c2jd + (xMd

jd )0� + ⇠Md
jd

�

1 +
P

j02Md
exp

�
↵1cj0d + ↵2c2j0d + (xm

j0d)
0� + ⇠Md

j0d

� , (B1)

where c�j,d denotes the profile of spending in district d in support of j’s rivals. Party or

coalition j’s payo↵ in district d—up to a constant in cjd—is given by

⇡Md
jd (cjd, c�j,d) = �̃Md

j log
�
sMd
jd (cjd, c�j,d)

�
� cjd,

with

�̃Md
j =

8
>><

>>:

�PRI + �PVEM if j = Md 2 {PRI,PVEM},

�j otherwise.

As discussed in the paper, I assume parties face a flexible national budget constraint, which

implies that they e↵ectively play independent complete-information campaign spending games
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across districts. A (pure-strategy) Nash equilibrium in district d is a profile of spending, c⇤d,

such that c⇤jd 2 argmaxcjd2[0,1) ⇡
Md
jd (cjd, c⇤�j,d) for all j 2 Md. In equilibrium, assuming positive

spending by all parties as observed in the data, j’s spending satisfies the first-order condition

@⇡Md
jd (c⇤jd, c

⇤
�j,d)

@cjd
= �̃Md

j

⇥
1� sMd

jd (c⇤jd, c
⇤
�j,d)

⇤
(↵1 + 2↵2c

⇤
jd)� 1 = 0. (B2)

The term �̃Md
j

⇥
1� sMd

jd (c⇤jd, c
⇤
�j,d)

⇤
(↵1 +2↵2c⇤jd) represents the marginal value for j of an addi-

tional dollar of spending, which is thus equalized across districts.

With a hard national budget constraint, consider an alternative formulation of j’s problem

wherein it seeks to maximize its aggregate electoral payo↵,
P

d �̃
Md
j log

�
sMd
jd (cjd, c�j,d)

�
, subject

to
P

d cjd  cj, where cj denotes j’s budget. Equation (B2) in this case would be replaced with

the corresponding first-order condition for the Lagrangian, Lj, of j’s constrained-optimization

problem:
@Lj(c⇤j , c

⇤
�j)

@cjd
= �̃Md

j

⇥
1� sMd

jd (c⇤jd, c
⇤
�j,d)

⇤
(↵1 + 2↵2c

⇤
jd)� �j = 0. (B3)

Assuming a binding budget constraint, j’s Lagrange multiplier �j > 0. Dividing Equation

(B3) by �j then yields

�̃Md
j

�j

⇥
1� sMd

jd (c⇤jd, c
⇤
�j,d)

⇤
(↵1 + 2↵2c

⇤
jd)� 1 = 0,

which is identical to Equation (B2) up to a renormalization of j’s payo↵. The two versions

of the campaign stage are in this sense observationally equivalent. For computational con-

venience, I adopt the independent-games version of the model, but the estimates of parties’

campaign-stage payo↵s in Table 5 can be interpreted as capturing all relevant opportunity

costs of campaign expenditures.

Games with strategic complementarities. While I refer the reader to Echenique and

Edlin (2004) for a formal definition of games with strict strategic complementarities (GSSC),

I discuss here properties of the parties’ payo↵ functions, satisfied at the estimated parameter
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values in Tables 4 and 5, which imply that the district spending games belong to this class.

First, since ↵1 > 0 > ↵2, the e↵ect of cjd on candidate j’s vote share in Equation (B1) is

maximized at c = �↵1/(2↵2). It then follows that spending more than c̄ is a strictly dominated

strategy for all players in the spending games. Thus, the e↵ective strategy space for each party

is [0, c], a compact interval, which satisfies condition 1 of the definition of GSSC in Echenique

and Edlin (2004). Second, given any (c̃jd, c̃�j,d) 2 [0, c]|Md| and j0 6= j,

@2⇡Md
jd (c̃jd, c̃�j,d)

@cj0d@cjd
= �̃Md

j sMd
jd (c̃jd, c̃�j,d)s

Md
j0d (c̃jd, c̃�j,d)(↵1 + 2↵2c̃jd)(↵1 + 2↵2c̃jd) > 0.

That is, j’s incentive to raise its spending is strictly increasing in its rivals’ spending. This

implies the remaining conditions of the definition of GSSC.

As noted in the paper, GSSC have three useful properties. First, existence of equilibrium

is guaranteed (Vives, 1990). Second, mixed-strategy equilibria are unstable, so their omission

is justified (Echenique and Edlin, 2004). Lastly, Echenique (2007) provides a simple and fast

algorithm for computing the set of all pure-strategy equilibria. This set has an additional key

property—it has a largest and a smallest equilibrium, providing a simple test of uniqueness:

if the largest and smallest equilibria coincide, the resulting strategy profile is the unique

equilibrium of the game. These extremal equilibria can be easily computed through best-

response iteration. The smallest (largest) equilibrium is obtained by iterating best responses

until convergence starting from the strategy profile with cjd = 0 (cjd = c) for all j 2 Md. At

the estimated parameter values, the largest and smallest equilibria of the campaign spending

games always coincide.

C Estimation Details

As summarized in the paper, the estimation strategy mirrors the model’s three-stage structure.

Step 1 recovers the voting-stage parameters in Equations (1) and (3). Step 2 obtains payo↵

coe�cient �p for each party p by matching the spending levels observed in the data with the
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model’s predictions from the campaign stage. Finally, ex-ante coalition surplus maximization

is exploited in Step 3 to recover ✓, which characterizes the partners’ (dis)utility from not

fielding a candidate.

Step 1. Under standard regularity conditions (Hansen, 1982; Berry, Levinsohn and Pakes,

1995), the GMM estimator of the voting-stage parameters described in the paper, '̂, satisfies

p
N('̂� '0)

d! N (0, (G0WG)�1G0W⌦W 0G(G0W 0G)�1)

as the sample size N ! 1, where

G = E[zjdr'⇠
Md
jd ('0)] and ⌦ = E[zjd⇠

Md
jd ('0)⇠

Md
jd ('0)

0z0jd]

are the gradient and variance, respectively, of the moment conditions defined by Equation (8),

andWN
p! W . Notice that the optimal weighting matrixW ⇤ = ⌦�1 minimizes the asymptotic

variance of the estimator, which then simplifies to (G0⌦�1G)�1. This suggests a two-step

estimation approach, which I follow. In a first step, a consistent but ine�cient estimate '̂I

can be obtained by minimizing QN(') using any positive-definite weighting matrix.1 Then,

allowing for arbitrary heteroskedasticity, the optimal weighting matrix can be consistently

estimated as Ŵ ⇤ = ⌦̂�1 =
�

1
NZ 0V⇠('̂I)0Z

��1
, where (V⇠('̂I))jj0 = ⇠j('̂I)⇠j0('̂I)1j=j0 . In a

second step, reestimating the model using Ŵ ⇤ delivers a consistent and e�cient estimate '̂.

For robust inference, again allowing for arbitrary heteroskedasticity, a consistent estimate of

the asymptotic variance of '̂ can be obtained simply as (Ĝ0⌦̂�1Ĝ)�1, where Ĝ = Z 0r'⇠('̂)

and ⌦̂ = Z 0V⇠('̂)Z.2

As noted in the paper, rather than implementing the algorithm proposed by Berry, Levin-

sohn and Pakes (BLP, 1995), I follow the Mathematical Programming with Equilibrium Con-

straints (MPEC) approach of Dubé, Fox and Su (2012). The key idea is to impose the “equi-

1
I employ an approximation of ⌦

�1
using residuals from the homogeneous version of the model with � = 0.

2
This can also easily accommodate clustering by district, letting (V⇠('̂))jj0 = ⇠j('̂)⇠j0('̂) if j and j0

compete in the same district, and (V⇠('̂))jj0 = 0 otherwise. Results are nearly identical.
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librium conditions” of the model, ŝMd
jd = sMd

jd (�Md
d (�), �), as explicit constraints on the GMM

program, relying on recent advances in constrained optimization algorithms for improved nu-

merical performance. Specifically, I compute '̂ by solving the following mathematical program

with equilibrium constraints:

min
',⇠, 

 0W subject to

 = Z 0⇠ and (C1)

sMd
jd (�Md

d , �) = ŝMd
jd for all j, d, where (C2)

�Md
jd = ↵1cjd + ↵2c

2
jd + (xMd

jd )0� + ⇠Md
jd . (C3)

Dubé, Fox and Su (2012) show that this MPEC and the traditional BLP algorithm yield

theoretically identical estimates, but the MPEC approach delivers superior numerical perfor-

mance. While the computational cost of estimation may seem to increase by treating ⇠ and

the moment conditions,  , as auxiliary variables—and thus expanding the size of the opti-

mization problem—note that (C1) and (C3) are linear constraints, and (', ⇠) no longer enter

the objective function directly. This, together with the sparsity that results from ⇠Md
jd having

no e↵ect on vote shares outside of j’s district, adds to the computational advantage over the

traditional BLP approach.3

The choice of instruments to identify (↵, �) follows standard intuition from linear models

as described in the paper. However, the impressionability variance parameters, �, determine

nonlinear features of the model and are, in many applications, hard to estimate precisely (Gor-

don and Hartmann, 2013; Gillen et al., 2019; Gandhi and Houde, 2020). Part of the di�culty

stems from finding the right source of variation to pin down the e↵ects of these parameters

on model predictions. The standard approach has been to heuristically construct nonlinear

transformations of other available instruments in an attempt to match the nonlinear features

3
Realizing these gains, however, requires state-of-the-art optimization software, capable of

handling large problems with nonlinear constraints. I rely on the industry-leading Knitro’s

(https://www.artelys.com/en/optimization-tools/knitro) Interior-Point/Direct algorithm, to which I provide

exact first and second derivatives of the objective and constraints.
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of the model. Recent work by Gandhi and Houde (2020) has shown that this approach, while

well-intended, can produce very weak instruments if the transformations don’t involve the

right ingredients. In particular, the coe�cients in � shape patterns of substitutability across

candidates, relaxing the Independence of Irrelevant Alternatives property that is otherwise

imposed on the homogeneous-voters version of the model by the TIEV distribution. Since

substitutability is determined, empirically, by how close alternatives are in terms of their

relevant attributes, Gandhi and Houde argue that a flexible function of attribute di↵erences

across candidates provides the right source of variation to identify �. Accordingly, I use a

second-degree polynomial of observed di↵erences across candidates in xMd
jd and the (two-stage

least squares) fitted value of cjd (using the lagged-spending instruments).

Step 2. The GMM estimator of the campaign-stage parameters is analogous to that in Step

1, with ĉjd � cjd(�, '̂) playing the role of ⇠Md
jd (') above. The only di↵erence is that inference

in this case must account for estimation uncertainty in '̂. I rely on standard results for

two-step GMM estimation (Newey and McFadden, 1994). Specifically, a consistent estimate

of the joint asymptotic variance of ('̂, �̂) is given by (Ĝ0⌦̂�1Ĝ)�1, as above, where Ĝ and ⌦̂

correspond in this case to estimates of the gradient and variance, respectively, of the joint

moment restrictions

E

2

64

0

B@
zjd

�
ĉjd � cjd(�0,'0)

�

zjd⇠
Md
jd ('0)

1

CA

3

75 = 0.

Step 3. Lastly, as described in the paper, ✓ can be estimated by maximizing the log-

likelihood
X

d

log
�
Ld(Md; ✓, �̂, '̂)

�
.

Again, standard errors must be adjusted to account for estimation uncertainty in (�̂, '̂). I

rely once more on two-step GMM inference noting that Maximum Likelihood estimation here
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is equivalent to GMM estimation based on the moment (first-order) conditions

E
⇥
r✓ log

�
Ld(Md; ✓, �0,'0)

�⇤
= 0 if and only if ✓ = ✓0,

where ✓0 denotes the true value of the parameters.

The coalition formation stage of the model can be alternatively formulated without intro-

ducing idiosyncratic bargaining shocks. In this case, only an average (dis)utility of not fielding

a candidate can be identified for each party, with Equation (7) simplifying to

⇡̄m
pd(✓, �,') = ✓p1j 6=p + E[⇡m

pd(�,')].

Analogous to nonnegative-profit market entry conditions, joint surplus maximization by PRI

and PVEM implies the following moment inequalities:

⇡̄Md
PRI,d(✓, �,') + ⇡̄Md

PVEM,d(✓, �,') � ⇡̄m
PRI,d(✓, �,') + ⇡̄m

PVEM,d(✓, �,') (C4)

for all m 2 {PRI,PVEM, IND}.

Shi and Shum (2015) propose a simple inference procedure for models with such a

structure—i.e., models where a subset of parameters (� and ') are point identified and esti-

mated in a preliminary stage (Steps 1 and 2), and the remaining parameters are related to

the point-identified parameters via inequality/equality restrictions. To implement their pro-

cedure, which requires both equalities and inequalities, I introduce slackness parameters: for

each m, condition (C4) becomes an equality restriction,

⇡̄Md
PRI,d(✓, �,') + ⇡̄Md

PVEM,d(✓, �,')�
⇥
⇡̄m
PRI,d(✓, �,') + ⇡̄m

PVEM,d(✓, �,')
⇤
+ m = 0,

and the slackness parameters must satisfy m � 0. A criterion function is constructed as

follows. With a slight abuse of notation, let � be a vector collecting the output of Steps 1 and

2, and let ✓ = (✓PRI, ✓PVEM,IND,PRI,PVEM). Define ge(✓, �) = (gem(✓, �))m2{PRI,PVEM,IND}
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by

gem(✓, �) = ⇡̄Md
PRI,d(✓, �,') + ⇡̄Md

PVEM,d(✓, �,')�
⇥
⇡̄m
PRI,d(✓, �,') + ⇡̄m

PVEM,d(✓, �,')
⇤
+ m,

and let gie(✓) = (giem(✓))m2{PRI,PVEM,IND} = (m)m2{PRI,PVEM,IND}. Thus, ge summarizes the

equality restrictions involving all parameters of the model, and gie summarizes the inequality

restrictions involving only ✓. Letting �0 denote the true value of �, the identified set of ✓—i.e.,

the set of parameter values consistent with (or not rejected by) the data—is

⇥0 = {✓ : ge(✓, �0) = 0 and gie(✓) � 0}.

Given Q(✓, �;W ) = ge(✓, �)0Wge(✓, �), where W is a positive definite matrix, it follows that

⇥0 = argmin✓Q(✓, �0;W ) subject to gie(✓) � 0.

Shi and Shum show that the following is a confidence set of level ↵ 2 (0, 1) for ⇥0:

CS = {✓ : gie(✓) � 0 and Q(✓, �̂, Ŵ )  �2
(3)(↵)/N},

where �2
(3)(↵) is the ↵-th quantile of the �2 distribution with 3 degrees of freedom (the number

of restrictions in ge), �̂ a consistent estimator of �0 (obtained from Steps 1 and 2), N is the

number of observations used to estimate �̂, and

Ŵ =
h
G(✓, �̂)V̂�G(✓, �̂)0

i�1

,

with G(✓, �̂) = r�ge(✓, �̂) and V̂� a consistent estimate of the asymptotic variance of �̂.

Figure C1 shows the projection of this confidence set, focusing on (✓PRI, ✓PVEM). As ge(✓, �)

and gie(✓) are in fact linear in ✓, Q(✓, �̂; Ŵ ) has a unique minimizer subject to gie(✓) � 0,

which provides a useful “point estimate,” highlighted in Figure C1. As discussed by Shi and

Shum, the slackness parameters, m, are nuisance parameters, which may lead to conservative

confidence sets for the parameters of interest. This does not seem to be a problem in this
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application, however, given that the depicted confidence set is fairly tight. Furthermore, the

identified values of ✓p broadly agree with the mean of w0
pd✓ from the version of the coalition

formation stage in the paper, although the former naturally miss considerable heterogeneity.

Figure C1: Confidence Set for Parameters from Alternative Formulation of Coalition Forma-
tion Stage with No Idiosyncratic Bargaining Shocks
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