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The purpose of this analysis is to model the election process by modeling the number of electoral votes a candidate can expect to garner as a function of his total campaign effort. The model shows each candidate’s optimal campaign effort in a given state as a function of that state’s electoral value. My model shows electoral gains accruing from two sources: campaign efforts, and candidate-specific factors such as political views and popularity. The model suggests that, while campaign finance reform can be used to equalize the gains from campaign effort, it may or may not substantially increase a candidate’s probability of victory as it does not affect candidate-specific factors.



I. Background

In this paper, I propose a model that depicts presidential candidates using various resources to increase their chances of winning the electoral votes of a particular state. The model assumes that two candidates, a Republican and a Democrat, are running for the office of President of the United States, and that each candidate determines the states in which he will focus his campaign based on the electoral value derived from a particular state. I define the electoral value of a given state as the number of electoral votes the candidate expects to gain from that state. I assume that each state will have the following attributes: a definite number of electoral votes, a percentage of likely Republican voters, and a percentage of likely Democratic voters.

Each candidate chooses how much campaign effort to expend, where campaign effort can be interpreted as visiting a particular state, running political ads in the state, employing campaign labor and materials in the state, etc. Campaign effort increases the candidate’s chances of winning a given state. Therefore, the electoral value of a state is a positive function the candidate’s campaign effort. Each candidate’s campaign effort is limited by the amount of funds and other resources that the candidate can use to finance the effort. A candidate’s budget includes the total amount of contributions he receives from outside parties, and additional financing obtained through personal assets and fundraising. The only cost to the candidate is the cost of the effort that he expends in a given state.

The purpose of this paper is to model the effects of campaign finance reform on candidates’ efforts to maximize their electoral vote counts. The model allows one to examine the effect of campaign contribution restrictions, caps on the amount of fundraising that can be carried out by a candidate, and limits on the amount of personal assets a candidate can use to finance their campaign. The model also allows us to examine the effect of the federal government matching a candidate’s fundraising.


II. Model

Let PRn and PDn be the number of voters in state n that are expected to cast their votes for the Republican and Democratic candidates, respectively. Let Pn be the number of registered voters in state n. Let the number of electoral votes in the nth state be En. The probabilities of the Republican and Democratic candidates winning the election in state n are Rn and Dn, respectively, where:
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Let δR and δD be the absolute campaign effort expended by the Republican and Democratic candidates, respectively. I argue that what influences the election is not the absolute campaign effort, but the relative campaign effort, and define the relative campaign efforts for the two candidates, γR and γD, as:
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If En is the number of electoral votes carried by state n, then the expected values of state n’s election to the two candidates, ΩR and ΩD, are:
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The candidates will allocate their campaign efforts so as to attempt to maximize the expected values of state n (for each n).

The candidates obtain campaign financing from personal assets (I), monies donated (C), and the net revenue generated through campaign fundraising (F). Let Pδ be the price per unit of campaign effort. The candidates’ budget constraints are:
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Campaign finance reform imposed on the candidates limits the amount of personal, donated, and fundraised financing that each candidate can use toward his campaign effort (defined by 
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III. Solution
Maximizing (1.8)

 yields the optimal campaign efforts:
(1.7)

 and (1.6)

 subject to the constraints (1.5)

 and 
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Taking into account the potential campaign finance reform measures that could be implemented by the government, the candidates’ choice variable functions would be transformed as follows:
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Assuming that both candidates spend to their limits, we have:
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which, in turn, implies, from (1.4)

, that the optimal campaign effort is the same for the two candidates:
(1.3)

 and 
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and that the expected value of the state to the candidate is solely a function of the number of voters affiliated with each party.
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The relationship between the value of the state to the candidate and the number of voters affiliated with the candidate’s party is shown in Figure 1. 

[image: image19.emf]0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

0 2 4 6 8 10 12 14

Value of the State, 

Ω

R

Number of Votes, R

n


Figure 1. The value of the state to the candidate rises is a positive function of the number of voters affiliated with the candidate's party.

IV. Conclusion


The purpose of this analysis was to model the effects of campaign finance reform. The model demonstrates that campaign finance reform imposes a ceiling on a given candidate’s total campaign effort. Assuming that each candidate reaches this ceiling, the effect of campaign finance reform on the objective function would be to equalize the relative campaign efforts, γR and γD. This implies that while campaign finance reform levels the playing field in terms of each candidate’s campaign effort, it eliminates the value of campaigning as, in the end, the electoral value of the state becomes a function of the number of voters affiliated with each party. In short, the model results suggest that campaign finance reform serves only to eliminate the value of campaigning in terms of influencing voters. This conclusion implies a role for the marketplace in influencing voters via giving money to candidates’ campaigns.
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