
1 Integer Program for Minimal Popular Vote

Let S denote the set of the District of Columbia together with all states (with the exception of Maine
and Nebraska), let M1 and M2 denote the congressional districts of Maine, where M := {M1,M2}, and
let N1, N2, N3 denote the congressional districts of Nebraska, where N := {N1, N2, N3}. In addition, let

D := M ∪N and let vi denote the voter turnout for each i ∈ S ∪D. Furthermore, let v̄M :=
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+ 1. Finally, let ci denote the number of electoral votes for each

i ∈ S ∪D. The optimal objective value of the following integer program gives the minimal possible popular
vote for a given election year.
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In a solution to the integer program above, for each i ∈ S∪D we have that xi = 1 if our candidate wins, and
xi = 0 otherwise. For each i ∈ D, zi is the number of votes won by our candidate in congressional district i.
Finally, yM = 1 if our candidate wins the state of Maine (and is therefore awarded an additional 2 electoral
votes), and yM = 0 otherwise. Similarly, yN = 1 if our candidate wins the state of Nebraska (and is therefore
awarded an additional 2 electoral votes), and yN = 0 otherwise. Inequality (1b) ensures our candidate wins
at least 270 required electoral votes. Inequalities (1c) – (1g) ensure that if a majority of voters in a given
congressional district vote for our candidate then the corresponding electoral vote for the given congressional
district is awarded to our candidate. Inequalities (1h) and (1i) ensure that if an additional 2 electoral votes
are awarded to our candidate for the state of Maine (or Nebraska), then our candidate must have won at
least the minimum majority vote in the corresponding state. Finally, inequalities (1j) – (1n) ensure that if
an electoral vote is awarded to our candidate for a given congressional district in Maine or Nebraska, then
our candidate must have won at least the minimum majority vote in the given district.


