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Abstract This paper studies pre-electoral coalition formation and its effect on election outcomes. I estimate a structural model of electoral competition in which: (i) parties can form pre-electoral coalitions to coordinate their candidate nominations, and (ii) parties make strategic campaign spending decisions in support of their candidates. The estimation strategy exploits insights from the literature on entry and competition in markets with differentiated products, with moment inequalities identifying fixed costs of coalition formation. The model is estimated using data from the 2012 Mexican Chamber of Deputies election, which offers district-level variation in coalition formation. I conduct counterfactual experiments to study election outcomes under alternative coalitional scenarios. The results uncover substantial equilibrium savings in campaign expenditures from coalition formation, as well as significant electoral gains benefitting electorally weaker partners.
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Introduction



Pre-electoral coalitions are a common phenomenon in most democracies. In hopes of influencing election outcomes, like-minded political parties often coordinate their electoral strategies, typically by fielding common candidates for office. This manipulation of the electoral supply—i.e., the alternatives available to voters—can significantly affect representation and post-election policy choices. Despite their prevalence, pre-electoral coalitions have received little attention in the literature (Powell, 2000, p. 247). This paper studies coalition formation and its effect on election outcomes in the context of a legislative election where electoral coordination among coalition partners takes the form of joint candidate nominations across electoral districts. I explicitly consider the role of campaign finance in coalition formation, which has been previously overlooked by existing studies.1 To that end, I specify and estimate a structural model of electoral competition in which: (i) parties can make coalition formation commitments, which determine the menu of candidates competing in each district, and (ii) parties compete by making strategic campaign spending decisions in support of their candidates. To study how voters respond to changes in the electoral supply as a result of coalition formation, voters’ preferences are modeled as menu-dependent; i.e., voters’ valuation of any candidate depends on who else is running in their district. I use the estimated structural model to conduct counterfactual experiments that quantitatively assess the impact of coalition formation on election outcomes. The empirical strategy employed to identify and estimate the model exploits insights from the empirical industrial organization literature on entry and competition in markets with differentiated products. In this paper, voters are the consumers, political parties are the firms, and campaign expenditures take the place of market prices. The empirical strategy proceeds in three steps. First, voters’ preferences are estimated from district-level voting data following the aggregate discrete choice approach to demand estimation popularized by Berry et al. (1995). Second, parameters of the parties’ payoffs relevant for campaign spending 1



A notable exception is Carroll and Cox (2007).
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decisions are recovered by fitting predicted to observed campaign spending levels, where the model’s predictions are obtained as equilibrium outcomes of the campaign spending game played by parties in support of their candidates. Lastly, parameters of the parties’ payoffs relevant for coalition formation are partially identified from moment inequalities analogous to market entry conditions. The model is estimated using data from the 2012 Mexican Chamber of Deputies election, which offers district-level variation in coalition formation. Two parties, the Institutional Revolutionary Party (Partido Revolucionario Institucional, PRI) and the Ecologist Green Party of Mexico (Partido Verde Ecologista de M´exico, PVEM), formed a partial coalition, nominating joint coalition candidates in only a fraction of districts, while running independently in the rest of the country.2 Leveraging this variation, the model takes a revealed preference stance with respect to coalition formation and focuses on PRI and PVEM’s choice of where to run together and where to run independently, a decision informed by the parties’ expected performance in the election and expenditures on campaign activities. To examine the effect of coalition formation on election outcomes, I conduct two counterfactual experiments: using the estimated structural parameters, I simulate the election outcomes that would have prevailed had PRI and PVEM either not formed a coalition or formed a total coalition instead (nominating joint coalition candidates in all districts).3 The results of these experiments document substantial electoral gains from coalition formation. 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 almost half; and they would have been able to close it by 71% had they run together in all districts. These gains, however, accrue at the expense of the electorally stronger partner, PRI, due to institutional features of the election detailed in the following section. Relative to not forming a coalition, PRI lost 6% of its seats by running with PVEM as observed in the data, and would have 2



Similar coalitional arrangements have been observed, for example, in France (Blais and Indridason, 2007) and India (Bandyopadhyay et al., 2011, p. 4). 3 I utilize recent results from the theory of games with strategic complementarities (Echenique, 2007) to analyze parties’ spending decisions under alternative coalitional scenarios.
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lost an additional 3% by forming a total coalition. Thus, the results reveal that the partial coalition arrangement constituted a compromise in balancing net gains to the coalition with PRI’s losses. With regard to campaign expenditures, the counterfactual experiments uncover significant efficiency gains from coalition formation. The ratio between PRI and PVEM’s joint spending and joint vote share provides a rough estimate of how much the two parties need to spend—in equilibrium—to produce 1 percentage point of joint vote share. On average across districts, this ratio drops from about 2,000 USD when they run independently to about 1,750 USD when they run together, which implies cost savings of 12.5% from joint nominations.4 Moreover, average spending across parties also drops in response to joint PRI-PVEM nominations. This is consistent with the intuition that differentiation via campaign advertising becomes relatively more valuable in a more crowded—and hence less polarized—field, leading parties to invest more heavily (see, e.g., Ashworth and Bueno de Mesquita, 2009). The paper is structured as follows. The rest of this section provides an overview of the related literature. Section 2 gives a detailed account of the institutional and political context surrounding the 2012 Mexican Chamber of Deputies election. Section 3 presents a preliminary analysis of the data. Section 4 introduces the model and empirical strategy. Section 5 summarizes the estimation results, and Section 6, the counterfactual experiments. Section 7 discusses the main findings and concludes.



1.1



Related literature



While pre-electoral coalitions are broadly related to the well-studied problem of strategic entry in elections (Cox, 1997), they have received little explicit consideration in the literature. In political science, the emergence of mixed electoral systems, which combine features of plurality voting with proportional representation and have become popular throughout the world, sparked some interest in electoral alliances or coalitions (Massicotte and Blais, 1999; 4



All monetary quantities in this paper have been converted from Mexican pesos to U.S. dollars.
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Cox and Schoppa, 2002; Shvetsova, 2002; Ferrara and Herron, 2005; Ferrara, 2006; Golder, 2006). A central concern has been to understand how the proportional component of the election in mixed systems offsets the downward pressure—via coalition formation—on the number of competing candidates induced by plurality voting (Duverger, 1954). This paper contributes to this line of inquiry, providing an in-depth look at these tradeoffs in the context of the Mexican Chamber of Deputies election, which follows a mixed electoral rule (see Section 2.1). Formal models of pre-electoral coalition formation are scarce. Notable examples include Kaminski (2001), Golder (2006), Carroll and Cox (2007), and Bandyopadhyay et al. (2011). The existing study most closely related to this paper is Kaminski’s, who conducts a structural analysis of coalitional stability in Polish parliamentary elections. Based on the notion of a partition function-form game, Kaminski proposes a model of pre-electoral coalition formation where parties coalesce or coalitions break up in response to electoral super- or sub-additivity.5 To estimate the partition function describing potential gains from splitting or coalescing, Kaminski uses survey data eliciting voters’ preferences under hypothetical coalitional scenarios. In contrast, this paper uses district-level voting data to estimate a structural voting model that allows preferences to be influenced by both campaign expenditures and changes in the electoral supply. Moreover, whereas parties in Kaminski’s analysis are passive actors, this paper studies their strategic investments in campaign activities. Methodologically, as mentioned previously, this paper borrows ideas from the literature in industrial organization on entry and competition in markets with differentiated products. In the style of Berry et al.’s (1995) equilibrium analysis of market prices, this paper examines the demand-side effect of campaign spending on vote shares, as well as the supply-side strategic spending decisions of parties. The demand side is related to a vast empirical literature studying the effectiveness of political campaigns. The central challenge, recognized in early work by Rothschild (1978) and Jacobson (1978), has been overcoming the endogeneity of 5 A coalition is super-additive if it can obtain a larger number of seats than its components would by running independently; sub-additive coalitions are defined analogously.
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campaign spending decisions. Natural experiments (Levitt, 1994; da Silveira and de Mello, 2011), field experiments (Gerber, 2011), and instrumental variables (Green and Krasno, 1988; Gerber, 1998) have been employed to address this challenge. Structural models based on Berry et al. (1995) have been recently analyzed by Rekkas (2007), Gordon and Hartmann (2013), Martin (2014), and Gillen et al. (2015). On the supply side, formal models of competition in campaign spending have been proposed by, among others, Erikson and Palfrey (2000), Herrera et al. (2008), Ashworth and Bueno de Mesquita (2009), and Iaryczower and Mattozzi (2013). Empirically, the strategic spending decisions of parties and candidates have received little attention. Kawai (2014) and Martin (2014) offer structural analyses of campaign spending in U.S. elections. Kawai proposes a dynamic extension of Erikson and Palfrey (2000) to study fundraising, campaign spending, and war-chest accumulation in U.S. House elections. Martin takes a static approach to analyze spending decisions across media markets in U.S. Senate and gubernatorial elections. This paper is closer to Martin (2014), studying Mexican parties’ spending decisions across districts in a static environment. While Kawai and Martin examine two-candidate elections, this paper considers the multi-candidate setting, exploiting insights from the theory of games with strategic complementarities (Vives, 1990; Echenique, 2007). Lastly, to analyze coalition formation, this paper uses recent methods from the literature on market entry (e.g., Ciliberto and Tamer, 2009). As in this literature, some of the model parameters are only partially identified via moment inequalities (analogous to market entry conditions), and this paper utilizes recent tools developed for estimation and inference in this setting.6 6



Specifically, this paper follows Shi and Shum (2015). See also Chernozhukov et al. (2007), Beresteanu et al. (2011), and Pakes et al. (2015).
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2



Background



2.1



Mexican elections



Mexico is a federal republic with 31 states and a Federal District administering the capital, Mexico City. The executive branch of the federal government is headed by the president, and legislative power is vested in a bicameral Congress. Federal elections are held every 6 years to elect a new president and new members of both chambers of Congress; no incumbent can stand for consecutive re-election.7 The lower chamber, the Chamber of Deputies, is further renewed following intermediate federal elections in the third year of every presidential term. Voting is mandatory for all citizens aged 18 and older.8 The president is elected by direct ballot under a single-round, simple plurality system.9 The election of members of Congress follows a mixed system: three quarters of the Senate and three fifths of the Chamber of Deputies are elected by direct ballot, while the remaining members are selected in accordance with proportional representation (PR) rules. The specifics differ between the chambers; for brevity I only describe in detail the election of deputies, which is the focus of this paper. For electoral purposes, Mexico is divided into 300 districts (see Figure 1). The current district lines were drawn by the federal electoral authority, the Federal Electoral Institute (Instituto Federal Electoral, IFE), in 2005 with the objective of equalizing population.10 Additionally, district lines were constrained to not cross state borders, and each state was given a minimum of two districts.11 The Chamber of Deputies has 500 members, 300 of whom directly represent a district and 7



Presidential re-election—consecutive or not—is prohibited. Legislators can be re-elected only in nonconsecutive terms (although a recent constitutional reform has lifted the ban on consecutive re-election for legislators elected in 2018 and thereafter). 8 There are no sanctions in place to enforce participation. 9 The candidate with the most votes wins the election. 10 A recent constitutional reform transformed IFE, since March 2014, into the National Electoral Institute (Instituto Nacional Electoral, INE). IFE/INE is an autonomous entity, legally and financially independent from other branches of government. The constitutional reform gave the institute additional power to regulate all electoral processes in Mexico, not only the federal processes. 11 The term district in the name Federal District does not refer to the electoral division of the territory; in fact, the Federal District comprises 27 electoral districts.
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Figure 1: Mexican states (color-coded) and electoral districts (delimited) are elected by direct ballot under single-round, simple plurality voting (as in the presidential election). For these district races, candidates can be nominated by a single party or by a coalition.12 The remaining 200 seats in the chamber are assigned to the national political parties as follows. The votes cast across the 300 districts races are pooled nationally, and each party is given a share of the 200 seats that is proportional to the share of votes received by the party’s candidates in the district races. This PR assignment is subject to the restriction that no party should get more than 300 total seats, or a total share of 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.13 For the PR assignment, parties submit, at the same time other candidate registrations take place, national lists of up to 200 candidates. Thus, in each district, voters cast a single ballot by which they simultaneously select a candidate and a party list. Coalitions for the district races are subject to approval by IFE. Since 2009, parties can form either a total coalition, in which case the coalition members must nominate a common candidate in all the 300 district races, or they can form a partial coalition, in which case they 12



Independent candidacies and write-ins are also allowed, but there were no independents in 2012, and the vote shares of write-ins are negligible. 13 This adjustment is carried out only once: if after one round of dividing excess PR seats a party exceeds the 8-percentage-points restriction, no further adjustment is performed. Only parties that secure at least 2% of the national vote are eligible to hold seats in the legislature; otherwise, they lose their accreditation and their votes are annulled.
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can nominate a common candidate in at most 200 districts.14 Lists for the PR assignment of seats, however, must be submitted individually by each party in both cases. When considering whether to vote for a coalition candidate, voters have some control over how their vote is to be split among the coalition members for the PR assignment of seats. The ballots presented to the voters feature one box per registered party. If a candidate is nominated by a coalition, their name appears inside each of the coalition members’ boxes. To cast their vote in favor of a coalition candidate, voters can mark any subset of the coalition members’ boxes on the ballot, in which case, regardless of the chosen subset, their vote is counted as a single vote in favor of the coalition candidate for the purpose of selecting that district’s direct representation deputy. But the vote is split equally among the chosen subset for the purpose of determining each party’s final vote share as required for the PR assignment of seats. For example, a citizen who wishes to vote for a candidate nominated by parties A, B, and C can mark all three boxes. While the candidate would receive 1 vote for the district seat, each party would get a third of her vote for the PR assignment. The voter alternatively can mark A and B’s boxes, in which case A and B would get 50% of her vote but C would get zero; or she can just mark party A’s box giving A 100% of her vote. This feature of the Chamber of Deputies election contrasts with other PR systems where coalition partners submit joint lists of PR candidates. In such systems, votes in favor of a coalition are simply aggregated, and the number of seats each partner gets is determined by the composition of their joint list (i.e., the ranking of candidates), over which the partners bargain prior to the election. In Mexico, voters have more direct control over the PR component of the election; coalition partners can only coordinate on candidate nominations for the district races. Coalition agreements submitted for approval by IFE must specify: (i) the chosen coalition format—total or partial—and, for each jointly contested district, (ii) from which party’s ranks will the coalition candidate be drawn, and (iii) each party’s share of campaign costs. After the election, these agreements imply no binding obligations for coalition victors in 14



A recent reform has changed, for 2015 and thereafter, the constraint on partial coalitions from an upper bound of 200 districts to a lower bound of at least 75 districts.
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the legislature, who retain their original party affiliation. Thus, by supporting a partner’s candidate via a joint nomination, the remaining coalition members forgo the corresponding district seat in the chamber. By law, Mexican parties obtain their funding primarily from the federal budget. The amount to be distributed yearly to the parties equals 65% of Mexico City’s legal daily minimum wage multiplied by the number of registered voters in the country. In 2012, this funding totaled about 250 million USD. For campaign purposes, an additional 50% of the year’s total is provided to the parties in presidential election years, while 30% is provided in intermediate election years. The final amount is distributed as follows: 30% is divided equally among all the parties, and the remaining 70% is divided in proportion to the parties’ national vote shares in the most recent Chamber of Deputies election. To ensure that public funding remains the primary source of the parties’ income, the electoral authority imposes caps on funding from other sources such as member fees or private contributions.15 As a result, fundraising by candidates is virtually absent from the Chamber of Deputies election. The parties’ national committees supply resources directly to their candidates and effectively run their campaigns. Access to TV and radio for campaign purposes is provided by the electoral authority to the parties free of charge, and it cannot be legally procured otherwise. Each party or coalition designs and pays for the production of their own spots and advertisements, but the total airtime is fixed and distributed among the parties in a manner similar to public funding: 30% is divided equally among all the parties, and the remaining 70% is divided in proportion to the parties’ national vote shares in the most recent Chamber of Deputies election. The timing of events in an election year is as follows. First, parties submit coalition agreements for approval. Once these are approved, parties proceed to select and register their candidates. Campaigns then take place within a fixed timeframe: they must end 3 15



Each party’s outside funding cannot exceed 2% of the year’s total public funding; and returns on financial assets are subject to additional regulations.



9



days before the day of the election, and they can last up to 90 days in presidential election years and up to 60 days in intermediate election years. Finally, ballots are cast.



2.2



The 2012 Chamber of Deputies election



In the 2012 Chamber of Deputies election, 2 parties, the National Action Party (Partido Acci´on Nacional, PAN) and the New Alliance Party (Partido Nueva Alianza, NA), participated independently; 3 parties, the Party of the Democratic Revolution (Partido de la Revoluci´on Democr´atica, PRD), the Labor Party (Partido del Trabajo, PT), and the Citizens’ Movement (Movimiento Ciudadano, MC), formed a total coalition called the Progressive Movement (Movimiento Progresista, MP); and PRI and PVEM formed a partial coalition called Commitment for Mexico (Compromiso por M´exico, CM), joining forces in 199 of the 300 electoral districts. Of the 199 jointly contested districts, PRI and PVEM jointly nominated a PRI candidate in 156 districts and a PVEM candidate in the remaining 43 districts (see Figure 2).



(Joint) PRI candidate (Joint) PVEM candidate



Figure 2: Districts with joint PRI-PVEM candidates As shown in Figure 3, which is based on a nationally representative poll of ideological identification conducted by a leading public opinion consultancy in 2012, the parties can be roughly placed on a one-dimensional ideology spectrum as follows; from left to right: the MP parties, NA, PVEM, PRI, and PAN. Figure 3 also presents the parties’ national vote
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shares in the 2012 election to illustrate their relative strengths. PRI, PAN, and PRD are the main political forces, in that order; together they account for more than 80% of votes nationally. Of the smaller parties, the centrist PVEM is the strongest, with nearly a third of PRD’s vote share. The shares in Figure 3, however, were shaped by the coalitions that formed prior to the election. The main objective of this paper is to quantify this effect: specifically, conditional on PAN and NA running independently and the MP parties forming a total coalition as observed, how would the election outcomes have changed had PRI and PVEM either not formed a coalition or formed a total coalition instead? PT PRD MC (4.8%)(19.3%)(4.2%)



1



2



NA PVEM Average PRI PAN (4.3%) (6.4%) voter (33.6%)(27.3%)



3



4



5



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’ vote shares in parentheses.



Figure 3: Left-right ideological identification of Mexican parties and voters
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Data



Electoral data are made publicly available online by IFE. For the 2012 Chamber of Deputies election, I retrieved vote totals by district and by distinct alternative available to voters in each district; that is, in districts with coalition candidates, the data include vote totals for all subsets of the coalitions as explained in Section 2.1.16 As a coalition, PRI and PVEM were very successful, winning 122 of the 199 districts they shared: 103 victories with a joint PRI candidate (out of 156 districts) and 16 victories with a joint PVEM candidate (out of 43). Independently, PRI obtained 52 additional victories, and PVEM obtained 3. The final composition of the Chamber of Deputies, including the 16



Individual-level voting data are not available as votes are cast anonymously.
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PR seats, is presented in Table 1 (hereafter, I treat the total coalition MP as a single party). PRI’s proportionally smaller share of the PR seats is a consequence of the restriction mentioned in Section 2.1 that a party’s total share of seats cannot exceed by more than 8 percentage points its national vote share.17 Without this constraint, PRI would have obtained 67 PR seats instead of 49. Table 1: Chamber of Deputies composition after 2012 election Party



Direct representation seats



Proportional representation seats



Total



PRI PVEM PAN MP NA



158 19 52 71



49 15 62 64 10



207 34 114 135 10



Total



300



200



500



Table 2 shows a breakdown of election outcomes by type of candidate ran by PRI and PVEM. Victory rates (percentage of districts won) and average vote shares are computed for each party. Table 2 suggests that, in terms of vote share, PVEM benefitted significantly from a joint nomination at the expense of PRI, with both parties doing better with a joint candidate drawn from their own ranks. In particular, PVEM benefitted from coalition supporters splitting their vote between the two parties—see Table 3—an important feature of the election captured by the model developed in Section 4. With respect to victory rates, joint PRI candidates were the most successful. The clear loser from a joint PRI-PVEM nomination appears to have been NA, while MP and PAN exhibit mixed effects. These crude comparisons, however, do not account for PRI and PVEM’s strategic choice of where and how to run together, influenced by differences in the electorate across districts and in the parties’ campaign strategies. To keep the structural model presented below as parsimonious as possible, I use only 4 17



See Section 6 for details.
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Table 2: Election outcomes by PRI-PVEM coalition configuration Districts with distinct PRI, PVEM candidates



Districts with joint PRI candidate



Districts with joint PVEM candidate



Party



Victory rate (%)



Avg. vote share (%)



Victory rate (%)



Avg. vote share (%)



Victory rate (%)



Avg. vote share (%)



PRI PVEM PAN MP NA



51.5 3.0 22.8 22.8 0



36.7 4.9 27.6 25.5 5.3



66.0 10.9 21.2 0



33.2 7.0 26.4 29.4 3.9



37.2 27.9 34.9 0



28.7 7.7 28.4 31.4 3.8



Table 3: Votes in support of PRI-PVEM coalition candidates Districts with joint PRI candidate



Districts with joint PVEM candidate



Type of vote



Avg. vote share (%)



Avg. vote share (%)



PRI PVEM 50-50 split



30.0 3.8 6.4



25.7 4.6 6.1



The first two rows represent voters who gave 100% of their vote to the corresponding party (see Section 2.1). Thus, adding half of the third row to the other two yields the parties’ final vote shares as shown in Table 2.
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broad demographics to describe the electorate: gender, age, education, and income.18 The data are taken from the 2010 population census, which the National Statistics and Geography Institute (Instituto Nacional de Estad´ıstica y Geograf´ıa, INEGI) makes available on a geoelectoral scale. For gender, as an indicator of the importance of women in the electorate, I use the percentage of households with a female head. Age is captured by the percentage of the voting age population aged 65 and older, and education is measured by average years of schooling (among population 15 and older). Income is not available in census data; as a proxy, I use the percentage of households that own an automobile. Table 4 provides a summary description of the electoral districts by type of candidate ran by PRI and PVEM, as in Table 2. Table 4: District characteristics Districts with distinct PRI, PVEM candidates



Districts with joint PRI candidate



Districts with joint PVEM candidate



Mean



Std. dev.



Mean



Std. dev.



Mean



Std. dev.



23.8



3.1



24.7



4.3



26.8



5.1



10.6



2.6



9.5



2.8



10.1



2.5



Avg. years of schooling (pop. over 14)



7.8



1.3



8.3



1.5



9.1



1.6



Household owns a car (% of total)



45.3



17.7



41.0



14.5



47.9



14.0



Variable Female head of household (% of total) Pop. over 64 (% of over 17)



Finally, Table 5 summarizes campaign spending in the district races—i.e., total expenditure in support of a candidate—by type of candidate ran by PRI and PVEM. The data can be requested directly from IFE.19 While it would be preferable to obtain a detailed account 18 19



Section 6.1 discusses a richer specification. Campaign spending data are self-reported by the parties to the electoral authority. These reports are
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of campaign activities (e.g., town hall meetings, media advertising, billboards, etc.), as well as information about the content of campaign advertising, the available data provide only a coarse description of monetary expenses. Consequently, I focus on total spending per candidate as a broad measure of the intensity of campaign efforts. A key feature of the model presented in the following section is that parties’ make strategic spending decisions on a district-by-district basis (as opposed to simply dividing up resources by state or regionally). To evaluate this assumption, Figure A1 in Appendix A.1 maps each party’s geographic distribution of campaign spending. As expected, there is substantial variation across neighboring districts, beyond anything that could be driven solely by differences in campaign costs considering that any relatively high-spending district for one party is a relatively low-spending district for another (and vice versa).20 Table 5: Campaign spending (in thousands of USD) Districts with distinct PRI, PVEM candidates



Districts with joint PRI candidate



Districts with joint PVEM candidate



Party



Mean



Std. dev.



Mean



Std. dev.



Mean



Std. dev.



PRI PVEM PAN MP NA



54.9 18.3 38.0 56.4 19.7



11.0 7.6 10.4 19.7 8.5



80.6



27.3



94.3



40.9



41.4 55.1 16.7



12.7 11.7 4.4



44.6 56.6 19.1



14.2 14.3 8.5



subject to audits by IFE. However, audited data after 2006 are not yet available. For comparison, campaign expenditures were over reported by about 4% in 2006, while no discrepancies were found in 2003. I therefore ignore potential measurement error in the data and rely on the unaudited reports. 20 In contrast, spending variation driven solely by cost differences would affect parties symmetrically; e.g., if campaigning is comparatively cheaper in a district, then all parties would be expected to spend relatively little there.
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4



Model and empirical strategy



Recall from Section 2.1 that the timing of events in the Mexican Chamber of Deputies election is as follows. First, parties make their coalition formation commitments. Conditional on these agreements, candidates for the district races are selected and registered, along with candidate lists for the PR assignment of seats. Campaigns then take place, and finally ballots are cast. The model I develop to examine the consequences of PRI and PVEM’s partial coalition captures this timing in three stages: a coalition formation stage, a campaign stage, and a voting stage. As mentioned previously, the analysis that follows focuses on the PRI-PVEM coalition while conditioning on all other parties running as observed in the data. The implicit assumption is that modifying PRI and PVEM’s coalition configuration wouldn’t have affected the other parties’ coalition formation decisions.21 Accordingly, the coalition formation stage of the model is concerned only with PRI and PVEM’s choice of where and how to run together. While it might be intriguing to consider, for example, a breakup of the MP coalition, or the formation of coalitions not in the data, this would require making strong assumptions regarding voting behavior. Only voting choices from three menus are observed: all three include an MP candidate, an NA candidate, and a PAN candidate, and they vary only with respect to PRI and PVEM’s coalition configuration. Allowing for unrestricted coalition formation would involve predicting voting choices from menus of candidates not in the data. Rather than placing additional ad hoc structure on the model to accomplish this task, I leverage the information directly available in the data. The objective is thus to understand PRI and PVEM’s strategic choice of coalition configuration and its effect on election outcomes. I describe the model backwards from the voting stage. Before introducing the model, I develop some useful notation. 21



Without this assumption, the results of Section 6 may nevertheless be interpreted as partial effects of the PRI-PVEM coalition on election outcomes.



16



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



4.1



Model



Voting stage. There are two tactics available to parties by which they can hope to influence election outcomes. One is by manipulating the electoral supply via pre-electoral coalition formation. The other is through campaign advertising. To study their effectiveness, voters’ preferences are modeled as menu-dependent and susceptible of persuasion. Recall that, by casting their ballot, voters simultaneously select a candidate and a party list. If a candidate is nominated by a coalition, voters can decide how to split their vote among the nominating parties’ lists (see Section 2.1). However, the selection of a candidate is the preeminent choice. I therefore model voting choices as a two-tier decision: voters first select a candidate and then, if necessary, how to split their vote. I describe the two tiers in turn. When choosing a candidate, voters care about both the nominating party or coalition’s policy platform and the candidate’s quality (or valence). The policy platform summarizes the legislative objectives that the party or coalition hopes to achieve and that the candidate is expected to support if elected.22 Quality, on the other hand, refers to characteristics of the candidate that all voters in the district may find appealing, such as charisma, intelligence, or competence (Groseclose, 2001); it may be interpreted as the candidate’s ability to represent the district’s interests in legislative bargaining. Lastly, voters may also care about the intensity of campaign efforts in support of a candidate; i.e., they can be persuaded by 22



Data on candidates’ individual policy positions are unavailable.
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campaign advertising. Formally, voters’ preferences take the following form: if the menu of candidates available to voters in district d is Md = m ∈ {PRI, PVEM, IND}, voter i’s utility from voting for candidate j ∈ m is α1 cjd + α2 c2jd | {z }



um ijd =



+



effect of campaign spending



+



m ξjd



|{z}



candidate quality



+



x0d βjm | {z }



policy platform



m ijd



(1)



,



|{z}



random utility shock



where cjd denotes campaign spending in support of candidate j, xd is a vector of district m measures candidate quality, and m demographics, ξjd ijd is a random utility shock that is



independent of the other components of i’s utility and captures individual heterogeneity. While parties are required by law to announce their policy platforms prior to the election, data on individual or district-level policy preferences are unavailable. Policy platforms are nevertheless allowed to influence local voting preferences by means of interactions between district demographics and menu-dependent party or coalition fixed effects. Thus, the term x0d βjm measures the relative appeal—with respect to other available candidates—of j’s platform for the electorate of district d. In contrast, the coefficients α1 and α2 are fixed across candidates and menus. The underlying assumption is that all parties potentially have access to the same campaigning technology but spend varying amounts of effort—i.e., money—trying to persuade voters. The quadratic term α2 c2jd is introduced to capture diminishing marginal returns to spending. Having common coefficients, however, does not imply a constant—across candidates, menus, or districts—marginal effect of campaign spending on vote shares (see (7) below). The effectiveness of a party’s spending depends on all other components of voters’ utilities. In the style of probabilistic voting models with aggregate popularity shocks (see, for example, Persson and Tabellini, 2000, chap. 3), the random utility term is assumed to have
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the following structure: m m m ijd = ηj + eijd ,



(2)



m where ηjm and eijd are independently distributed with a zero-mean, Type-I Extreme Value



distribution. Thus, m m + ηjm = α1 cjd + α2 c2jd + x0d βjm + ξjd δjd



(3)



represents mean voter utility from voting for candidate j in district d. The term ηjm is an aggregate—national—popularity shock. It can be viewed as a random component of voters’ tastes for j’s policy platform. In every menu, voters additionally have available a compound outside option, j = 0, of either not voting, casting a null vote, or writing in the name of an unregistered candidate. As is standard in discrete-choice models, the mean utility of this outside option is normalized m to zero: δ0d = 0. This normalization is without loss of generality for within-menu choices.



Imposing a common normalization across menus provides a shared baseline against which to interpret the menu-dependent coefficients. How voters respond to changes in the electoral supply can thus be inferred directly from a comparison of coefficients across menus. To complete the specification of the first tier of the voting stage, voters are assumed to behave expressively or sincerely, i.e., they choose the alternative they prefer the most without any strategic considerations. This defines a homogeneous logit model of demand in the spirit of Berry et al. (1995).23 While accounting for strategic voting behavior is beyond the scope of this paper, the reward structure for parties following the Chamber of Deputies election (specifically, the proportional allocation of seats and future funding) arguably encourages sincere voting and warrants this assumption.24 Indeed, Ferrara (2006) argues that this is to be expected in a single-ballot mixed system with national lists such as Mexico’s for 23



In related work, Gillen et al. (2015) explore alternative formulations of voting preferences—including the workhorse random coefficients logit model of demand estimation—using the same data from the 2012 Mexican Chamber of Deputies election. As discussed there, the results of Section 5 are fairly robust to different specifications and to variable selection of the demographic controls in xd . 24 See Kawai and Watanabe (2013) for a recent example of the challenges involved in identifying strategic voting.
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the election of deputies. Nevertheless, the menu-dependent structure of voters’ preferences implicitly allows for potentially strategic responses to changes in the electoral supply. Finally, the second tier of the voting stage takes a similar form: if the menu available to voters in district d contains a PRI-PVEM coalition candidate, i.e., Md = m 6= IND, then voters can decide whether to split their vote 50-50 between the coalition partners or give 100% of their vote to one of them, where voter i’s utility from choosing alternative j out of these three options is ST,m uST,m = x0d βjST,m + ξjd + ST,m ijd ijd .



(4)



ST,m m Here, βjST,m and ξjd from the first tier, respectively, and are the analogs of βjm and ξjd



ST,m has the same structure as in (2) above.25 The only difference between the two tiers is ijd that the second tier is unaffected by campaign spending. Campaigns are candidate-centric and, as such, are assumed to affect only the first-tier candidate choice.



Campaign stage. This stage follows the coalition formation stage and corresponding candidate nominations. The objective for parties is to decide how much to spend in support of their registered candidates. Given Md = m, determined in the coalition formation stage, the m candidate quality terms ξjd are commonly observed by all parties (but unobserved by the



researcher). Hence, parties can tailor their spending to their candidates’ relative strengths. The voters’ random utility shocks, however, are unknown to the parties (and the researcher); only their distribution is known. As discussed in Section 2.1, parties care not only about winning district races but also about their final vote share, as it determines the number of PR seats they shall receive and also their future funding. Thus, when deciding how much to spend in each district, parties care about both their probability of winning the district seat and their expected vote share in the district. For analytical convenience, I assume that parties have a flexible national budget constraint. In particular, parties are assumed to make independent spending decisions ST,m That is: ST,m = ηjST,m + eijd , independently distributed with a zero-mean, Type-I Extreme Value ijd distribution. 25
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across districts. The parties’ payoff structure described below ensures that 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 significantly complicate the analysis that follows, the model allows certain flexibility with respect to the parties’ total spending under alternative scenarios. This assumption is not unreasonable, particularly for the 2012 election, which coincided with the senate and presidential elections. Indeed, parties are free to transfer resources between the 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 payoff structure described below. The campaign stage therefore consists of parties playing an independent campaign spending game in each district (with complete information and simultaneous moves). The parties’ payoffs are defined as follows. Given Md = m, if party p enters a candidate in district d, its payoff is   m m ES πpd = θpPW log PW m pd + θp log ES pd − cpd ,



(5)



m where PW m pd and ES pd denote, respectively, party p’s probability of winning and expected



vote share in the district (derivations of which can be found in Appendix A.2), and cpd is p’s spending in support of its candidate. Thus, the coefficients θpPW and θpES measure the m monetary value of (the log of) PW m pd and ES pd . This value represents—in relative terms to



each party’s available resources—not only the benefits derived from the election outcomes but also any opportunity costs of cpd as discussed above. For the PRI-PVEM coalition partners, if p ∈ {PRI, PVEM} doesn’t enter a candidate in district d, i.e., if m ∈ / {p, IND}, then p’s payoff is



 m πpd = θpNC + θpES log ES m pd − cpd .



(6)



In this case, the coefficient θpNC measures the value of not fielding a candidate to support



21



one’s partner’s candidate instead.26 When PRI and PVEM nominate a joint candidate, i.e., Md = m 6= IND, they must jointly decide how much to spend to support her. Only their joint spending cPRI,d + cPVEM,d enters (1) and determines the candidate’s probability of winning and their expected vote shares. Given the quasilinear structure of payoffs, I remain agnostic about how PRI and PVEM divide this amount between them and simply assume that it maximizes their joint m m surplus πPRI,d + πPVEM,d . In other words, joint spending is assumed to be Pareto optimal



for the coalition. Hence, in districts where 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 m m payoff πPRI,d + πPVEM,d .



At the estimated parameter values of the voting stage and the parties’ payoffs, and regardless of the menu of candidates, the resulting campaign spending game played in each district exhibits strict strategic complementarities (see Appendix A.2 for details). A formal definition of this class of games can be found in Echenique and Edlin (2004). It suffices here to point out three key properties of such games. First, existence of equilibrium is guaranteed (Vives, 1990). 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 feasibly computed (Echenique, 2007). This implies that full consideration of potential multiplicity of equilibria is feasible. At the estimated parameter values, however, the campaign spending games exhibit unique 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.27



Coalition formation stage. This stage completes the description of the model. As stated, the objective is to understand PRI and PVEM’s choice of where and how to run together, 26 This formulation allows partners to potentially prefer a joint nomination over having negligible chances of winning a district—by avoiding any fixed administrative or operational costs of candidate nominations. 27 A note providing guidance on how to deal with multiplicity of equilibria is available on request from the author.
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conditional on all other parties running as observed in the data. Recall that coalition formation decisions precede candidate nominations. In particular, I assume that, when PRI and PVEM choose their coalition configuration, they don’t yet know the candidate qualities (ξjm )j,m , only their distribution.28 This assumption is justified by the following observations. First, while party leaders may have some information regarding potential candidates, internal candidate selection processes are inherently random and thus difficult to anticipate precisely. Parties use a combination of procedures to select their candidates—most notably, primaries 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 to candidates in the parties’ PR lists. 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 recent calls for reducing the number of PR legislators.29 Similarly to joint spending decisions, I therefore assume that Md is chosen to maximize PRI and PVEM’s ex-ante expected joint surplus—i.e., before candidate qualities are realm m |xd ). The expectation here is taken with + πPVEM,d ized. Formally, Md ∈ arg maxm E(πPRI,d



respect to the campaign spending equilibrium and election outcomes induced by the candidate qualities.30 This resembles nonnegative-profit entry conditions in models of market entry. A significant difference, however, is that the entry decision here conditions only on the observable district characteristics, xd , not on the yet unknown product quality, ξjm .



4.2



Empirical strategy



Estimation of the model mirrors its three-stage structure. Step 1 deals with the voting stage and recovers the parameters of (1) and (4). Step 2 obtains the coefficients θpPW and θpES of 28



The ξjm are independent, following a zero-mean, Normal distribution with standard deviation σjm . One of the current president’s campaign proposals in 2012 was reducing to 100 the number of PR seats in the Chamber of Deputies. 30 Given the structure of the model, there is a unique optimal coalition configuration almost surely. 29
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the parties’ payoffs by matching the spending levels observed in the data with the model’s predictions from the campaign stage. Finally, the entry conditions of the coalition formation NC NC . and θPVEM stage are exploited in Step 3 to partially recover θPRI



Step 1. The voting stage is estimated following the discrete choice approach to demand estimation (Berry et al., 1995). Given that districts are large (>185,000 registered voters), m by a law of large numbers approximation, candidate j’s vote share, denoted Sjd , can be



written in the familiar multinomial logit form:



m Sjd =



m exp(δjd ) P . m ) 1 + k6=0 exp(δkd



(7)



After taking logs and subtracting the (logged) share of the outside option, (7) yields the linear demand system:



m m m m log(Sjd ) − log(S0d ) = δjd = α1 cjd + α2 c2jd + x0d βjm + ξjd + ηjm .



(8)



ST,m ST,m The second-tier coefficients of (4) are recovered analogously: letting Spd and S0d de-



note, respectively, the shares of PRI-PVEM coalition supporters who give their vote to p ∈ {PRI, PVEM} or who split their vote 50-50, it follows that



ST,m ST,m ST,m ST,m log(Spd ) − log(S0d ) = δjd = x0d βjST,m + ξjd + ηjST,m .



(9)



Identification of the voting stage parameters is obtained as follows. First, recall from the coalition formation stage that PRI and PVEM’s choice of Md conditions only on the observable district characteristics, xd ; all other components of the right-hand sides of (8) and (9) are unknown to PRI and PVEM at the time of their decision. This selection on observables implies that realized vote shares are independent of Md conditional on xd , ensuring that voters’ preferences relative to menu m can be directly estimated from the subsample of
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districts where Md = m. Second, since parties tailor their spending to their candidates’ qualities, cjd is correlated m and so is endogenous. Instrumental variables are therefore necessary to identify with ξjd



the effect of campaign spending on candidates’ vote shares. I use average spending by rival parties in neighboring districts (with the same menu of candidates) to instrument for the endogenous cjd . Parties best respond to their rivals’ spending, and campaigning costs are likely to be similar in neighboring districts (e.g., wages and transportation costs). By averaging rivals’ spending in nearby districts, the presence of local cost shifters provides exogenous variation in spending levels with which to identify α1 and α2 .31 Estimation of (8)-(9) and inference proceed using standard methods for linear randomeffects (due to the aggregate popularity shocks) panel data models. The residuals of (8) and (9)—demeaned for each (j, m) pair to difference out the random effects ηjm and ηjST,m — ST,m m deliver consistent estimates of ξjd and ξjd for the district races as observed in the data,



which are required for Step 2. Moreover, the standard deviations of these residuals yield i.i.d.



m ∼ N (0, (σjm )2 ), and similarly estimates of their population counterparts—recall that ξjd i.i.d.



ST,m ξjd ∼ N (0, (σjST,m )2 )—which are necessary to simulate counterfactuals.



Step 2. The parameters θpPW and θpES of the parties’ payoff functions are estimated by fitting predicted to observed campaign spending levels. For each party p ∈ / {PRI, PVEM}, let cˆp = (ˆ cpd )d∈{1,...,300} denote the party’s spending levels as observed in the data, and let c˜p = (˜ cpd )d∈{1,...,300} denote their predicted counterparts. These predictions are computed as follows. Given the estimates of the voting stage and candidate qualities obtained in Step 1, and for each possible value of θp = (θpPW , θpES ) ∈ R2+ , I simulate p’s best responses to its rivals’ observed spending in each district, collected in c˜p . I omit the dependence of these predictions on the estimates from Step 1 and simply write c˜p = c˜p (θp ). Then θp is estimated 31



The results are robust to alternative choices of instruments, including lagged spending from the 2009 election. See Gillen et al. (2015) for details.
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by minimizing the distance between cˆp and c˜p (θp ), i.e., by minimizing the norm: 0  Qp (θp ) = cˆp − c˜p (θp ) Wp cˆp − c˜p (θp ) ,



where Wp is a positive definite, diagonal weighting matrix. I initially estimate θp using the identity as weighting matrix. I then re-weight each district d by the reciprocal of the variance of the estimation error for the subsample of districts with the same menu of candidates as d. PW ES PW ES For PRI and PVEM, θPRI = (θPRI , θPRI ) and θPVEM = (θPVEM , θPVEM ) are estimated



similarly. Let cˆ be a stacking of PRI and PVEM’s observed joint spending levels along with their observed individual spending levels. That is, cˆ contains 199 observations corresponding to the districts where PRI and PVEM ran together, plus 2 × 101 observations corresponding to the 101 districts where they ran independently. Let c˜ contain their predicted counterparts. Then θPRI and θPVEM are estimated by minimizing 0  QPRI-PVEM (θPRI , θPVEM ) = cˆ − c˜(θPRI , θPVEM ) WPRI-PVEM cˆ − c˜(θPRI , θPVEM ) ,



as before. Standard errors for these estimates are obtained by bootstrapping. NC NC are partially identified from the moment Step 3. Finally, the parameters θPRI and θPVEM



inequalities implied by the optimality of Md for the PRI-PVEM coalition in each district. m m Recall from Section 4.1 that Md ∈ arg maxm E(πPRI,d + πPVEM,d |xd ). This implies that Md Md m m E(πPRI,d + πPVEM,d |xd ) ≥ E(πPRI,d + πPVEM,d |xd ) for all m ∈ {PRI, PVEM, IND}, which in



turn implies the unconditional moment inequality



 Md Md m m E πPRI,d + πPVEM,d − (πPRI,d + πPVEM,d ) ≥0



(10)
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for each m. Computation of (10) is via simulation, and it involves the estimates from Steps 1 and 2. Shi and Shum (2015) propose a simple inference procedure for models with such a structure, i.e., models where a subset of parameters is point identified and estimated in a preliminary stage—in this case, Steps 1 and 2—and the remaining parameters are related to the point-identified parameters through inequality/equality restrictions—in this case, the inequalities in (10). To implement their procedure, which requires both equalities and inequalities, I introduce slackness parameters as suggested by Shi and Shum: for each m, (10) becomes an equality restriction,



 Md Md m m E πPRI,d + πPVEM,d − (πPRI,d + πPVEM,d ) + γm = 0, and the slackness parameter satisfies γm ≥ 0. A criterion function is constructed as follows. With a slight abuse of notation, let β be a vector collecting the output of Steps 1 and 2, NC NC and let θ = (θPRI , θPRI , γPRI , γPVEM , γIND ). Then, following Shi and Shum’s notation, define e g e (θ, β) = (gm (θ, β))m∈{PRI,PVEM,IND} by



 Md Md e m m gm (θ, β) = E πPRI,d + πPVEM,d − (πPRI,d + πPVEM,d ) + γm , ie and let g ie (θ) = (gm (θ))m∈{PRI,PVEM,IND} = (γm )m∈{PRI,PVEM,IND} . Thus, g e summarizes



the equality restrictions involving all the parameters of the model, and g ie summarizes the inequality restrictions involving only θ. Letting β0 denote the true value of β, the identified set of θ is Θ0 = {θ : g e (θ, β0 ) = 0 and g ie (θ) ≥ 0}. The criterion function is defined by



Q(θ, β; W ) = g e (θ, β)0 W g e (θ, β),
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where W is a positive definite matrix. It follows that Θ0 = arg minθ Q(θ, β0 ; W ) subject to g ie (θ) ≥ 0. Shi and Shum show that the following is a confidence set of level α ∈ (0, 1) for θ:



ˆ W ˆ ) ≤ χ2(3) (α)/N }, CS = {θ : g ie (θ) ≥ 0 and Q(θ, β, where χ2(3) (α) is the α-th quantile of the χ2 distribution with 3 degrees of freedom (the number of restrictions in g e ), βˆ is the estimate of β0 from Steps 1 and 2, N is the number of ˆ and observations used to estimate β, h i−1 ˆ Vˆβ G(θ, β) ˆ0 ˆ = G(θ, β) W 0 ˆ = ∂g e (θ, β)/∂β ˆ ˆ with G(θ, β) and Vˆβ a consistent estimate of the asymptotic variance of β.



ˆ W ˆ ) has a unique minAs g e (θ, β) and g ie (θ) are in fact linear in θ (recall (6)), Q(θ, β; imizer subject to g ie (θ) ≥ 0, which provides a useful point estimate for the counterfactual experiments of Section 6. Moreover, CS is convex, so upper and lower bounds of marginal NC NC can be computed by optimizing fp (θ) = θpNC subject and θPRI confidence intervals for θPRI



to θ ∈ CS.32



5



Estimation results



This section summarizes the main estimation results. The discussion follows the structure of the model, beginning with the voting stage. A goodness of fit evaluation of the model is also provided. Estimates of voters’ preferences. Tables A1-A5 in Appendix A.1 present estimates of the coefficients βjm capturing voters’ menu-dependent preferences for candidate j’s policy platform across the three menus Md = m ∈ {PRI, PVEM, IND}. The estimates are overall 32



As discussed by Shi and Shum, the slackness parameters γm 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 application, however, as the confidence intervals reported in Section 5 are fairly tight.
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consistent with the interpretation of district demographics introduced in Section 3: maledominated districts with an older electorate are more likely to prefer candidates nominated by the right-wing parties PAN and PRI, and they are less likely to prefer a left-wing candidate from MP (although the effects for the latter are generally imprecise). Higher income is also associated with a preference for PAN candidates and a disliking of MP candidates. The intermediate parties in the ideology spectrum, NA and PVEM, exhibit mixed effects. For a closer look at the menu-dependence of preferences, I discuss each party’s coefficients in turn. Preference for an MP candidate. The MP coefficients are the most stable in magnitude across menus, indicating that MP supporters were the least affected by the PRI-PVEM coalition. This is not surprising given that MP is the most ideologically distant from the coalition partners. The only significant cross-menu differences are with respect to gender and education. While female-dominated districts strongly support MP candidates when a PVEM candidate is in the race, i.e., when Md = IND or Md = PVEM, this support fades when Md = PRI.33 This suggests that the presence of more ideologically-close competitors potentially splitting the vote—i.e., both NA and PVEM—drives female-dominated districts to rally behind MP.34 With respect to education, support for MP candidates considerably increases in better-educated districts when PRI and PVEM nominate a joint coalition candidate.35 This perhaps reveals a desire to counterbalance the strength of the PRI-PVEM coalition. Consistently across menus, higher income depresses support for MP candidates. Preference for an NA candidate. When PRI and PVEM run independently, NA has substantial support in better-educated districts.36 This support shifts to MP, however, when 33



Notice that, while the gender coefficients are negative for all other parties, the estimates for MP are positive and significant when Md = IND or Md = PVEM. For the cross-menu differences in the MP coefficients, the p-value is 0.037 for Md = IND versus Md = PRI, and 0.066 for Md = PVEM versus Md = PRI. 34 Abortion, for example, is only broadly allowed in Mexico City, an MP stronghold. 35 The MP coefficients are positive, significant, and largest in magnitude among all parties when Md = PRI or Md = PVEM. The p-values for the differences are 0.002 and 0.052 for Md = IND versus Md = PRI and Md = PVEM, respectively. 36 The coefficient is positive, significant, and largest in magnitude among all parties.
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PRI and PVEM nominate a joint candidate.37 As discussed, this might be due to a desire to counterbalance the PRI-PVEM coalition by deserting the weaker NA for the stronger ideological neighbor MP. In contrast, while higher-income districts dislike NA candidates when Md = IND, this effect disappears when PRI and PVEM run together. Preference for a PAN candidate. Districts with an older electorate strongly support PAN candidates, and their support intensifies in response to a joint nomination from PRI and PVEM—particularly when they nominate a joint, ideologically closer, PRI candidate.38 Similarly, support for PAN candidates in higher-income districts rises when PRI and PVEM nominate a joint candidate.39 This suggests that conservative districts rally behind PAN to counterbalance the PRI-PVEM coalition. Preference for a PRI candidate. PRI candidates have weak but consistent support in better-educated districts. Coalition PRI candidates gain considerable support relative to independent PRI candidates in older, male-dominated districts, indicating that the PRIPVEM coalition primarily competes with PAN to attract conservative voters.40 Preference for a PVEM candidate. The most striking cross-menu differences relate to PVEM candidates. While independent PVEM candidates are strongly disliked in districts with an older electorate, coalition PVEM candidates obtain considerable support.41 Higherincome districts also increase their support for coalition PVEM candidates substantially relative to independent PVEM candidates. Again, this suggests that the PRI-PVEM coalition primarily competes with PAN for supporters. Regarding the second-tier choice for PRI-PVEM coalition supporters of how to split their vote between the two parties, Table A6 shows estimates of the coefficients describing the choice of giving PRI 100% of the vote, and Table A7 shows the analogous estimates for 37



The p-values for the differences are 0.006 and 0.002 for Md = IND versus Md = PRI and Md = PVEM, respectively. 38 The age coefficients for PAN are positive and largest in magnitude among all parties. The p-value for the difference between Md = IND and Md = PRI is 0.023. 39 The p-values are 0.078 and 0.003 for Md = IND versus Md = PRI and Md = PVEM, respectively. 40 The p-value for the gender difference is 0.021, and for the age difference is 0.067. 41 The age coefficients for PVEM are the largest and second-largest in magnitude when Md = IND and Md = PVEM, respectively. The p-value for the difference is 0.014.
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PVEM. The outside option here is splitting the vote 50-50 between the parties. Femaledominated districts are generally more likely to split their vote between the parties, while districts with an older electorate are more likely to give 100% of their vote to PRI. Finally, Table 6 reports estimates of α1 and α2 , the parameters describing the persuasive effect of campaign spending on voters’ preferences. The first column presents ordinary least squares (OLS) estimates, while the second column controls for the endogeneity of spending via two-stage least squares (2SLS) as explained in Section 4.2. Both sets of estimates indicate that campaign spending has a significant and initially positive persuasive effect on voters’ preferences, which is mitigated by diminishing marginal returns. In fact, the OLS and 2SLS estimates agree with respect to the point at which the effect turns negative: spending more than 197,000 USD is detrimental to a candidate, revealing potential voter fatigue from excessive advertising. OLS considerably underestimates the overall persuasiveness of campaign spending. The 2SLS estimates imply that, for a candidate with an average vote share (∼ 23%) and average spending (∼ 45,000 USD), a 1% increase in campaign spending raises her vote share by about 0.95%, almost a one-to-one relationship. In contrast, the same calculation using the OLS estimates yields an increase of only 0.22%. Estimates of parties’ payoffs. Table 7 shows estimates of the coefficients θpPW and θpES of parties’ payoffs (measured in tens of thousands of USD). With the sole exception of NA, the results suggest that parties care only about their expected vote share when deciding how much to spend in a district. This is not surprising considering that their funding for the three following years and the number of PR seats they receive are both tied to their final vote share in the election. NA appears to have placed substantial weight on its probability of winning, though it was ultimately unsuccessful in the district races. NC Table 8 reports 95% confidence intervals for the partially identified parameters θPRI and NC θPVEM of PRI and PVEM’s payoffs when they don’t enter a candidate in a district. Point esti-



mates, which are necessary for the counterfactual experiments of Section 6, can be obtained
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Table 6: Structural estimates of persuasive effect of campaign spending (in tens of thousands of USD) (OLS)



(2SLS)



Coefficient



Estimate (St. Error)



Estimate (St. Error)



α1



0.118 (0.019) -0.006 (0.001)



0.511 (0.174) -0.026 (0.010)



α2



F -statistic (first stage)



34.570



Ordinary and two-stage least squares estimates of random effects model (8) with robust standard errors clustered by candidate’s party affiliation and PRI-PVEM’s coalition configuration.



Table 7: Structural estimates of parties’ payoffs



Party



PRI PVEM PAN MP NA



θpPW



θpES



Estimate (St. Error)



Estimate (St. Error)



0.077 (0.354) 0.101 (0.438) 0.142 (0.533) 0.007 (0.065) 1.759 (0.834)



8.027 (3.028) 3.203 (1.172) 5.554 (1.700) 7.460 (2.556) 0.921 (0.423)



First column corresponds to probability of winning. Second column corresponds to expected vote share. Bootstrapped standard errors in parentheses.
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NC NC as θPRI = −1.555 and θPVEM = −0.443. These values can be interpreted as direct compensa-



tion the parties demand in exchange for supporting their partner’s candidate, revealing their relative bargaining power in the choice of coalition candidates. NC NC . and θPVEM Table 8: Structural estimates of θPRI



θpNC Party



Confidence interval (95%)



PRI



[−1.961, −0.210]



PVEM



[−1.419, −0.270]



Goodness of fit. To evaluate the performance of the model, Table 9 provides a comparison of the model’s main predictions with their counterparts in the data. The predictions are computed from an ex-ante perspective—i.e., before candidate qualities are known—as follows. Conditional on PRI and PVEM’s observed coalition configuration, one thousand elections are simulated by drawing candidate qualities for each district, calculating the campaign spending equilibria played by the parties, and computing the resulting election outcomes. From these simulations, 95% confidence intervals are constructed for each party’s final vote share and seat count, as shown in Table 9. Despite its parsimonious structure, the model overall fits the data well; it only slightly overestimates PRI and PVEM’s performance at the expense of NA’s.
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Counterfactual experiments



The primary objective of this paper is to quantify the extent to which PRI and PVEM’s coalition affected election outcomes and the composition of the Chamber of Deputies in 2012. To this end, I conduct two counterfactual experiments. First, I study what would have happened had PRI and PVEM not formed a coalition. That is, I simulate election 33



Table 9: Goodness of fit: observed versus predicted seats and vote shares Vote share (%) Party



Seats



Observed



Predicted (95% conf. interval)



Observed



Predicted (95% conf. interval)



PRI



33.6



[33.8, 35.5]



207



[209, 217]



PVEM



6.4



[6.2, 6.9]



34



[36, 48]



PAN



27.3



[25.5, 27.3]



114



[99, 119]



MP



28.3



[27.3, 29.3]



135



[115, 138]



NA



4.3



[3.8, 4.2]



10



[8, 10]



outcomes (as described in Section 5) imposing Md = IND in all districts where PRI and PVEM nominated a joint coalition candidate. Second, at the other extreme, I examine the effects of constraining PRI and PVEM to form a total coalition. For this experiment, 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 ∈ {PRI, PVEM}. Thus, PRI and PVEM are constrained to run together in all districts, but they optimally select the party affiliation of their coalition candidates. Table 10 presents the results of these experiments. For comparison, the first column reproduces the outcomes observed in the data. The second column reports predicted counterfactual vote shares and seats for each party under the no PRI-PVEM coalition treatment, and the third column reports their counterparts under the total PRI-PVEM coalition treatment. Individually, PRI and PVEM faced opposing consequences of their coalition: while PVEM benefitted greatly, both in terms of seats and vote share, these benefits accrued at the expense of PRI. Relative to not forming a coalition, by running with PRI as observed in the data, PVEM managed to secure almost thrice as many seats—13 versus 34—and to increase its vote share by about 42%—from 4.5% to 6.4%. Forming a total coalition would have given PVEM 10 additional seats and raised its vote share to 6.9%. On the other 34



hand, by running as observed, PRI lost 6% of its seats—221 versus 207—and 7% of its vote share—36.3% versus 33.6%. By running together with PVEM in all districts, PRI would have additionally lost 5 seats and 1.1 percentage points in vote share. Overall, however, the PRI-PVEM coalition obtained net gains in terms of jointly held seats in the chamber. By running as observed, PRI and PVEM closed the gap to obtaining a legislative majority (i.e., 251 seats) by almost half—from 17 seats to 10; and they would have closed it by 71% had they run together in all districts—from 17 to 5. Thus, the results reveal that the observed coalition configuration constituted a compromise in balancing net gains to the coalition with PRI’s individual losses. Table 10: Counterfactual outcomes under no coalition or total coalition Vote share (%) Party



Observed



No coalition



Total coalition



33.6



(+2.7 =) 36.3



(−1.1 =) 32.5



6.4



(−1.9 =) 4.5



(+0.5 =) 6.9



PAN



27.3



(−0.1 =) 27.2



(+0.7 =) 28.0



MP



28.3



(−1.3 =) 27.0



(+0.1 =) 28.4



NA



4.3



(+0.7 =) 5.0



(−0.2 =) 4.1



PRI PVEM



Seats Party



Observed



No coalition



Total coalition



207



(+14 =) 221



(−5 =) 202



34



(−21 =) 13



(+10 =) 44



PAN



114



(+8 =) 122



(+3 =) 117



MP



135



(−2 =) 133



(−7 =) 128



NA



10



(+1 =) 11



(−1 =)



PRI PVEM



9



Differences in parentheses are with respect to first column. Second and third columns correspond to counterfactual outcomes had PRI and PVEM run independently or together in all districts, respectively.
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The source of PRI’s losses is voting behavior. Table 10 shows that PRI and PVEM command roughly 40% of the national vote share, regardless of how they run. But PRI’s individual vote share drops substantially when PRI and PVEM join forces, as a consequence of the way in which PRI-PVEM coalition supporters split their vote between the two parties. When PRI and PVEM jointly nominate a PRI candidate, on average, 74.5% of coalition supporters give 100% of their vote to PRI, 9.6% give their vote to PVEM, and 15.8% split their vote 50-50. These percentages change to 71.4%, 12.9%, and 15.7%, respectively, when PRI and PVEM jointly nominate a PVEM candidate. As a result, PRI’s expected vote share with a joint PRI candidate is about 33%, and with a joint PVEM candidate, about 31.7%. Compared to its vote share of 36.3% when it runs independently, PRI experiences considerable losses from joint nominations. Lost vote share then translates into seat losses for PRI via the restriction on the PR assignment of seats discussed in Section 2.1. The exact form of the restriction is: if a party’s vote share is Sp , it cannot hold more than b500(Sp + 0.08)c total seats. Notice that, across the three columns of Table 10, PRI is bound by this restriction.42 Thus, PRI is severely capacity constrained in the Chamber of Deputies election. For a closer look at the district races, Table 11 breaks down the seat counts in Table 10 by type of seat—i.e., direct representation (DR) seats and PR seats. The DR seat counts reveal that there are few competitive districts in Mexico. Relative to not forming a coalition, there are only 9 districts that PRI and PVEM can steal from their competition by joining forces; and this number is independent of whether they run as observed in the data or together in all districts. Consistent with the discussion of Section 5, Table 11 shows that PAN was the most affected by the PRI-PVEM coalition: of the 9 additional victories that PRI and PVEM obtained by running as observed in the data, 8 were from PAN-leaning districts. Interestingly, forcing PRI and PVEM to run together in all districts would cause the coalition to target MP-leaning districts via joint PVEM candidate nominations. Against 42



That is, 207 = b500(0.335953 + 0.08)c, 221 = b500(0.363 + 0.08)c, and 202 = b500(0.325 + 0.08)c.
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a total PRI-PVEM coalition, PAN would only lose 4 districts, but MP would lose 5 instead of just 1. Table 11: Counterfactual outcomes by type of seat Observed Party



No coalition



Total coalition



DR seats



PR seats



DR seats



PR seats



DR seats



PR seats



158



49



165



56



148



54



PVEM



19



15



3



10



29



15



PAN



52



62



60



61



56



61



MP



71



64



72



61



67



61



PRI



NA



10



11



9



In addition to its effects on seats and vote share, I consider how the PRI-PVEM coalition affected campaign spending in the district races. While the model refrains from specifying PRI and PVEM’s individual shares of spending in support of coalition candidates, it is possible to examine whether there were any aggregate financial gains for the parties from coalition formation. First, in terms of total surplus for the coalition partners, which takes into account their preferences over election outcomes as expressed by their payoffs in (5) and (6), the model estimates the value of running as observed in the data, relative to running independently, at about 1.8 million USD.43 This amount equals approximately 8% of PRI and PVEM’s observed total spending in the election, and it can be interpreted as a willingnessto-pay measure of the value of the coalition for the two parties. In contrast, the value of forming a total coalition, relative to running independently, is only half: about 900,000 USD. Though substantially smaller, this value reveals that, if PRI and PVEM had been constrained to choose only between not forming a coalition or forming a total one, they would have nonetheless formed a coalition, and the election outcomes would have been those in the third column of Table 10. 43



m m Total surplus is calculated as the sum of E(πPRI,d + πPVEM,d |Xd ) over all districts, with the appropriate value of m for each scenario.
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As a more direct measure of financial gains from coalition formation, the ratio between PRI and PVEM’s joint spending and joint vote share provides a rough estimate of how much the two parties need to spend—in equilibrium—to produce 1 percentage point of joint vote share. On average across districts, this ratio is about 2,036 USD when PRI and PVEM run independently, 1,812 USD when they nominate a joint PRI candidate, and 1,701 USD when they nominate a joint PVEM candidate, which implies cost savings of 11% to 16% from joint nominations. Thus, by not having to campaign against each other, joint nominations allow PRI and PVEM to internalize externalities, substantially increasing the effectiveness of their spending. Finally, Table 12 shows how average spending across parties would have changed under the two counterfactual scenarios. It is interesting to note that, with the sole exception of MP, spending is increasing in the number of competing candidates. This is consistent with the intuition that differentiation via campaign advertising becomes relatively more valuable in a more crowded—and hence less polarized—field, leading parties to invest more heavily (see, for example, Ashworth and Bueno de Mesquita, 2009; Iaryczower and Mattozzi, 2013). Indeed, total spending in the election is highest when PRI and PVEM run independently in all districts and lowest when they form a total coalition. Table 12: Counterfactual spending (in thousands of USD) Average spending per district Party



Observed



No coalition



Total coalition



PRI+PVEM



80.1



88.6



78.3



PAN



40.7



40.9



40.4



MP



55.8



55.1



56.1



NA



18.1



19.7



17.6



38



6.1



Robustness to richer specification



As explained in Section 4.2, one of the key identifying assumptions underpinning the counterfactuals presented above is that PRI and PVEM’s optimal choice of where and how to run together conditions only on the observable district characteristics. If PRI and PVEM had additional information on which to base their decision, the results could be severely biased. One way in which this concern can be addressed is via a richer specification of the model. Specifically, expanding xd with other district characteristics related to voting behavior can help mitigate any potential omitted-variables bias. Accordingly, to evaluate the robustness of the results, I estimate a richer version of the model with 14 demographics instead of 4, including regional fixed effects to capture any spatial features of voting preferences. For a complete list of the variables used, see Appendix A.3. As shown in Table A8, which reproduces Table 10 using the predictions of the richer model, the main results of the counterfactual experiments remain virtually unchanged.44



7



Discussion



The results of the previous section provide a rich picture of the effects of pre-electoral coalition formation on voter behavior, political campaigns, and election outcomes. The counterfactual experiments document the willingness of an electorally strong but capacity-constrained party to sacrifice its individual position—in terms of both seats and vote share—in order to substantially build up a weaker partner. The results also reveal considerable financial gains from coalition formation: by supporting common candidates instead of campaigning against each other, coalition partners can increase the effectiveness of their campaign expenditures. While post-election legislative bargaining is not explicitly considered in this paper, the results are suggestive of the importance of pre-electoral coalition formation as a preliminary stage of the legislative bargaining process. Parties can use pre-electoral coalitions to pre44



Detailed results from the richer model are available on request from the author.
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select and foster legislative bargaining partners. Indeed, a cursory look at legislative voting data for the Mexican Chamber of Deputies following the 2012 election reveals an extremely high degree of (but not complete) coherence between PRI and PVEM legislators. However, pre-electoral coalitions are not mergers, and post-election disagreements among pre-electoral coalition partners are not uncommon. Further research is needed to fully understand the role of pre-electoral coalitions in shaping both electoral and legislative output. The potential for financial incentives in coalition formation had been previously unrecognized. In settings where parties and candidates are not publicly funded, these incentives may even be 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 make joint nominations. Understanding the role of fundraising in coalition formation is an interesting open question for future research. Lastly, the results indicate that coalition formation can lead to an overall reduction in total campaign expenditures. The net welfare impact of this effect hinges on whether campaign advertising provides valuable information to voters. Martin (2014) finds, using data from U.S. Senate and gubernatorial elections, that the informational content of campaign advertising is limited: political campaigns have a primarily persuasive—rather than informative—effect on voter behavior. If the social opportunity cost of resources devoted to political campaigns is believed to be high, then the results suggest that pre-electoral coalition formation can deliver a welfare-improving reduction of campaign expenditures. As noted by Iaryczower and Mattozzi (2013), however, this conclusion may be sensitive to the institutional environment.
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Appendices A.1



Figures and tables



(a) PAN



(b) MP



(c) NA



(d) PRI+PVEM



(e) PRI (alone)



(f) PVEM (alone)



0-20th percentile



20-40th



40-60th



60-80th



80-100th



Figure A1: Geographic distribution of campaign spending by party
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Table A1: Structural parameters βjm of candidate choice j = MP m = IND



m = PRI



m = PVEM



Estimate (St. Error)



Estimate (St. Error)



Estimate (St. Error)



Intercept



-3.297 (1.503)



-3.800 (1.428)



-4.719 (1.562)



Female head of household



0.032 (0.016) -0.017 (0.020)



-0.010 (0.013) -0.014 (0.015)



0.037 (0.020) -0.030 (0.027)



Schooling



0.099 (0.050)



0.292 (0.038)



0.258 (0.064)



Income (owns a car)



-0.028 (0.004)



-0.026 (0.003)



-0.024 (0.005)



Coefficient



Age (over 64)



Two-stage least squares estimates of random effects model (8) with robust standard errors clustered by candidate’s party affiliation and PRI-PVEM’s coalition configuration. Demographics as in Table 4.



Table A2: Structural parameters βjm of candidate choice j = NA m = IND



m = PRI



m = PVEM



Estimate (St. Error)



Estimate (St. Error)



Estimate (St. Error)



Intercept



-3.839 (1.462)



-3.251 (1.310)



-3.681 (1.349)



Female head of household



-0.065 (0.022)



-0.041 (0.012)



-0.012 (0.017)



Age (over 64)



-0.003 (0.029)



0.014 (0.014)



0.016 (0.024)



Schooling



0.274 (0.071)



0.056 (0.038)



-0.015 (0.062)



Income (owns a car)



-0.012 (0.005)



0.001 (0.003)



0.004 (0.005)



Coefficient



Two-stage least squares estimates of random effects model (8) with robust standard errors clustered by candidate’s party affiliation and PRI-PVEM’s coalition configuration. Demographics as in Table 4.
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Table A3: Structural parameters βjm of candidate choice j = PAN m = IND



m = PRI



m = PVEM



Estimate (St. Error)



Estimate (St. Error)



Estimate (St. Error)



Intercept



-2.666 (1.389)



-2.216 (1.336)



-1.419 (1.355)



Female head of household



-0.085 (0.020) 0.024 (0.020)



-0.008 (0.015) 0.085 (0.017)



-0.040 (0.020) 0.077 (0.029)



Schooling



0.234 (0.052)



-0.147 (0.056)



-0.197 (0.074)



Income (owns a car)



-0.002 (0.004)



0.006 (0.004)



0.018 (0.005)



Coefficient



Age (over 64)



Two-stage least squares estimates of random effects model (8) with robust standard errors clustered by candidate’s party affiliation and PRI-PVEM’s coalition configuration. Demographics as in Table 4.



Table A4: Structural parameters βjm of candidate choice j = PRI m = IND



m = PRI



m = PVEM



Estimate (St. Error)



Estimate (St. Error)



Estimate (St. Error)



Intercept



-2.931 (1.467)



-2.670 (1.689)



Female head of household



-0.020 (0.012)



-0.055 (0.011)



Age (over 64)



0.024 (0.015)



0.057 (0.010)



Schooling



0.103 (0.037)



0.135 (0.048)



Income (owns a car)



-0.009 (0.003)



-0.007 (0.003)



Coefficient



Two-stage least squares estimates of random effects model (8) with robust standard errors clustered by candidate’s party affiliation and PRI-PVEM’s coalition configuration. Demographics as in Table 4.
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Table A5: Structural parameters βjm of candidate choice j = PVEM



Coefficient



m = IND



m = PRI



m = PVEM



Estimate (St. Error)



Estimate (St. Error)



Estimate (St. Error)



Intercept



-1.942 (1.450)



-2.586 (1.734)



Female head of household



-0.036 (0.023)



-0.002 (0.019)



Age (over 64)



-0.041 (0.027) 0.062 (0.067)



0.038 (0.018) 0.005 (0.069)



-0.025 (0.005)



-0.009 (0.006)



Schooling Income (owns a car)



Two-stage least squares estimates of random effects model (8) with robust standard errors clustered by candidate’s party affiliation and PRI-PVEM’s coalition configuration. Demographics as in Table 4.



Table A6: Structural parameters βjST,m of party choice j = PRI conditional on voting for PRI-PVEM coalition candidate m = PRI



m = PVEM



Estimate (St. Error)



Estimate (St. Error)



2.091 (1.293) -0.047 (0.009)



2.111 (1.311) -0.054 (0.012)



Age (over 64)



0.059 (0.010)



0.086 (0.017)



Schooling



-0.007 (0.026)



-0.038 (0.040)



Income (owns a car)



0.003 (0.002)



0.006 (0.003)



Coefficient



Intercept Female head of household



Generalized least squares estimates of random effects model (9) with robust standard errors clustered by party and coalition candidate’s party affiliation. Outside option is 50-50 vote split between PRI and PVEM. Demographics as in Table 4.
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Table A7: Structural parameters βjST,m of party choice j = PVEM conditional on voting for PRI-PVEM coalition candidate m = PRI



m = PVEM



Estimate (St. Error)



Estimate (St. Error)



Intercept



-0.204 (1.326)



0.503 (1.433)



Female head of household



0.008 (0.018)



-0.058 (0.029)



Age (over 64)



0.001 (0.021)



0.036 (0.041)



Schooling



-0.091 (0.054)



0.078 (0.096)



Income (owns a car)



0.003 (0.004)



-0.009 (0.008)



Coefficient



Generalized least squares estimates of random effects model (9) with robust standard errors clustered by party and coalition candidate’s party affiliation. Outside option is 50-50 vote split between PRI and PVEM. Demographics as in Table 4.



Figure A2: Mexican electoral regions (color-coded) and districts (delimited)
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Table A8: Counterfactual outcomes using richer model (see Appendix A.3) Vote share (%) Party



Observed



No coalition



Total coalition



33.6



(+3.1 =) 36.7



(−0.7 =) 32.9



6.4



(−2.1 =) 4.3



(+0.5 =) 6.9



PAN



27.3



(−0.3 =) 27.0



(+0.6 =) 27.9



MP



28.3



(−1.4 =) 26.9



(+0.1 =) 28.4



NA



4.3



(+0.7 =) 5.0



(−0.4 =) 3.9



PRI PVEM



Seats Party



Observed



No coalition



Total coalition



207



(+16 =) 223



(−3 =) 204



34



(−20 =) 14



(+11 =) 45



PAN



114



(+5 =) 119



(+1 =) 115



MP



135



(−3 =) 132



(−8 =) 127



NA



10



(+2 =) 12



(−1 =)



PRI PVEM



9



Differences in parentheses are with respect to first column. Second and third columns correspond to counterfactual outcomes had PRI and PVEM run independently or together in all districts, respectively.
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A.2



Campaign stage details



Closed-form expressions for the candidates’ probability of winning can be obtained as follows. Recall from (7) that candidate j’s vote share can be written as



m Sjd =



m exp(δ¯jd + ηjm ) P , 1+ exp(δ¯m + η m ) k6=0



kd



(11)



k



m m where δ¯kd = α1 ckd + α2 c2kd + x0d βkm + ξkd . Since (ηkm )k6=0 are i.i.d. with a Type-I Extreme



Value distribution, ties occur with probability zero, and j’s probability of winning also takes a multinomial logit form:  m m PW m {Sjd > Skd } / jd = Pr ∩k∈{j,0} m m + ηkm } + ηjm > δ¯kd = Pr ∩k∈{j,0} {δ¯jd / m exp(δ¯jd ) =P . exp(δ¯m ) k6=0







(12)



kd



Candidate j’s expected vote share is obtained by integrating (11) with respect to the distribution of (ηkm )k6=0 , which can be easily simulated. Computation of PRI and PVEM’s individual vote shares when they nominate a joint coalition candidate involves the second tier of the voting stage. As in the first tier, let ST,m ST,m ST,m δjd = δ¯jd + ηjST,m = x0d βjST,m + ξjd + ηjST,m represent mean voter utility from selecting



alternative j in the second tier of the voting stage. Normalizing to zero the mean utility of splitting the vote 50-50 between PRI and PVEM, and denoting by j = p ∈ {PRI, PVEM} the option of giving party p 100% of the vote, p’s vote share is given by (again using a law of large numbers approximation)



m m Spd = SPRI-PVEM ,d



ST,m 0.5 + exp(δ¯pd + ηpST,m ) P 1+ exp(δ¯ST,m + η ST,m ) j∈{PRI,PVEM}



jd



! ,



(13)



j



m where SPRI-PVEM ,d is the coalition candidate’s total share of votes in accordance with (11).
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Integration of (13) with respect to the distribution of (ηkm )k6=0 and (ηjST,m )j∈{PRI,PVEM} yields p’s expected vote share.



Games with strategic complementarities. Formally, the campaign spending game played in each district is described as follows. As discussed in Section 4.1, the set of players is composed of all 5 parties when Md = IND, and PRI and PVEM act as a single player when Md 6= IND. The strategy space available to each player is R+ , the set of nonnegative expenditure levels, and the players’ payoffs are defined in (5) and (6). 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’ payoff functions, satisfied at the estimated parameter values, which imply that the spending games belong to this class. First, since α1 > 0 > α2 (see Table 6), the effect of campaign spending m on δ¯jd is maximized at c¯ = −α1 /(2α2 ). Given that candidate j’s vote share and probability m of winning are strictly increasing in δ¯jd , they are also maximized at c¯. It then follows that



spending more than c¯ is a strictly dominated strategy for all players in the spending games. That is, regardless of their rivals’ spending, each player’s payoff is higher at c¯ than at any level exceeding c¯. Thus, the players’ effective strategy space is [0, c¯], a compact interval, which satisfies condition 1 of the definition of GSSC in Echenique and Edlin (2004). Second, it can be verified that, at the estimated parameter values, the parties’ payoff functions are twice differentiable with positive cross partial derivatives, which implies the remaining conditions of the definition of GSSC. As mentioned in Section 4.1, 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
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is the unique equilibrium of the game. These extremal equilibria can be easily computed by iterating best responses; see Echenique (2007) for details. As previewed in Section 4.1, the largest and smallest equilibria of the campaign spending games analyzed in this paper always coincide.
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Richer specification



For the results of Section 6.1, I expand xd by incorporating the following. First, the electoral authority groups districts into 5 electoral regions (see Figure A2). Accordingly, I use regional fixed effects to capture any spatial features of voting preferences. In addition, I consider the unemployment rate, marriage (as a percentage of population 15 and older), and I enrich the description of age, education, and income by including: the percentage of the voting-age population aged 24 and under, the percentage of the voting-age population without postelementary education, the percentage of households with refrigerators, and the percentage of households without basic utilities (power and plumbing).
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