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I.

Executive Summary

The voting system used in all of Connecticut’s elections and nearly all American elections has proven ineffective in
representing the interests of Americans. In this system, called plurality voting, voters cast a single vote, and the candidate
receiving the most votes wins, allowing candidates representing only a minority of their constituents to win. This has
created a system where politicians are far more polarized than the American population, making bipartisan cooperation
uncommon and inhibiting legislative productivity. Over the last several decades, the number of bills passed in each
Congress has decreased steadily. Elected officials also fail to represent the ideological diversity of Americans. Forty-one
percent of Americans do not identify with either major party, and 57% say that a competitive third party is needed, but
there are virtually no elected officials that do not belong to one of the two major parties. A form of ranked choice voting
called instant runoff voting, endorsed by President Barack Obama, Senator John McCain and 13 League of Women Voters
state groups, has the capacity to meaningfully address these issues and should be employed in Connecticut’s elections.
Instant runoff voting (IRV) is a system where voters rank as many candidates as they want. The voters’ top choices are
counted, and if a candidate receives an outright majority, they are declared the winner. Otherwise, the candidate receiving
the fewest top choice votes is eliminated, and their voters’ second choices are tallied. This does not entail voters casting
additional ballot, it simply automatically counts their later choices if their top choices are eliminated. This process
continues until a candidate obtains a majority.
To judge the merits of voting systems, dozens of criteria have been developed that voting systems either pass or fail. One
voting system criterion that plurality voting fails is independence of clones, which dictates that the addition of candidates
similar to one already running should not affect the outcome. This is typically called the “spoiler effect,” and it is
frighteningly common in plurality elections. Instant runoff voting solves this by eliminating the “clone” or “spoiler” in an
early round and retallying most of their votes for the candidate to whom they are most similar. By eliminating the fear of
vote splitting and allowing voters to express support for multiple candidates, instant runoff voting makes it plausible for
third party and independent candidates to be competitive.
Instant runoff voting also forces candidates to have broader support within their constituency. If they are too polarizing,
they will not be able to secure enough second and third choice support to win. In order to be competitive, they must have
significant top choice appeal while also having the support of a wider range of voters, making campaigns in IRV cities
much more civil and less polarized than those in plurality cities.
What gives IRV the most significant advantage over other proposed reforms is that it has been used in competitive
political elections for decades, giving us extensive insight into how it will play out in Connecticut. The two largest single
winner IRV elections, Ireland’s presidential election and London’s mayoral election, consistently have third parties and
independents who are far more prominent than those in Connecticut or the U.S. as a whole. IRV has increased the
ideological diversity of elected officials and the rate at which moderates are elected, and it is likely to do the same in
Connecticut.
II.

Introduction

In Federalist Paper No. 10, James Madison says that the purpose of Republican government is to “refine and enlarge the
public views, by passing them through the medium of a chosen body of citizens…”1 The system that has consistently been
employed in the United States to achieve this end is plurality voting. In the last several decades, however, many local
governments and other nations have begun to experiment with alternative methods for choosing representatives that they
believe more effectively “refine and enlarge the public views.”
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In the United States, California, Washington, Louisiana and Nebraska have implemented some form of a two-round
system, where the top two candidates from the first round of voting, which includes all candidates, advance to a second
round.2 Maine, along with dozens of towns and cities across the U.S., has implemented instant runoff voting.3 In this
paper, we will discuss these two methods along with the Borda count, STAR voting and several Condorcet methods.
III.

The Status Quo

One consequence of America’s plurality voting system has been the emergence of a two-party system; since 1852, only
one third party has cracked the top two in a presidential election, when Theodore Roosevelt ran as a progressive in 1912
and lost to Woodrow Wilson. This phenomenon is described by Duverger’s Law, in which political scientist Maurice
Duverger postulates that, in a plurality voting system, a two-party system is likely to form, and third parties are unlikely to
be relevant.4
The problem outlined in Duverger’s Law is compounded by the competition-stifling structure of the American political
system, which has turned a dynamic two-party system into a static two-party duopoly. According to Professor Michael
Porter of Harvard Business School, there are four main aspects of industry structure that contribute to competition:
suppliers, substitutes, the threat of new entrants, and buyers.5 In the political industry, suppliers are the candidates, the
substitute is running as an independent, the threat of new entrants is the threat of a third party candidate, and the buyers
are both the media and voters.6 In America’s political system, substitutes and the threat of new entrants are severely
stifled. The incumbency advantage, access to key election infrastructure, funding, media coverage and ballot access for
third party and independent candidates make the threat of third parties virtually nonexistent and make the substitute of
running as an independent highly implausible.7
While America’s two-party plurality system has the advantage of being very simple and comprehensible, it also faces
many issues.
1. Many candidates are elected without the support of a majority of voters. Often, in races with more than two
candidates, no candidate achieves an outright majority, creating uncertainty as to which candidate would win in
the absence of potential spoilers. Between 2006 and 2012, the Washington Post estimates that there were 28
federal races—1.5% of all federal races in that time period—where the presence of a minor party candidate
changed the outcome.8 The most notorious example is the 2000 presidential election, where George W. Bush
defeated Al Gore by just 537 votes in Florida, handing him the Electoral College victory, while Ralph Nader, a
liberal candidate, collected nearly 100,000 votes in the state. A Voter News Service exit poll revealed that, were
Nader not in the race, 45% of his supporters would have voted for Gore and 27% would have voted for Bush.9 Of
his 97,488 voters in Florida, this would have yielded 43,870 Gore voters and 26,322 Bush voters, easily handing
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the election to Gore.10 This phenomenon has been present in many of Connecticut’s elections as well. In 2010 and
2018, Connecticut’s governors were elected by a very narrow margin while receiving less than 50% of the vote. In
2018, Oz Griebel, who ran in the 2010 Republican gubernatorial primary, collected 4% of the vote, and Ned
Lamont ultimately won by just 1.3% of the vote.11 Arguably, had Griebel not been in the race, Bob Stefanowski
would have won the governorship. This third party “spoiler” effect has cost both major parties many races.
2. The two-party duopoly does not represent Americans effectively. Gallup’s November 2018 poll found that
28% of Americans identify as Republicans, 31% as Democrats and 39% as independents.12 Of the 435 members
of Congress, only two, 0.46%, do not belong to one of the major parties. This leaves the 41% of Americans that
do not identify with either party virtually unrepresented.13 The two-party system forces many Americans to take a
“lesser of two evils” approach to voting. This was put on stunning display in the 2016 presidential election, where
the primary motivation for a plurality of both candidates’ supporters was preventing the other candidate from
becoming president.14 It has also created very high disapproval rates of both parties, which have been between
45% and 55% for the last decade compared to between 35% and 45% in the 1990s.1516 57% of Americans agree
that a major third party is needed.17
3. Politicians are more polarized than the populace. Despite what seems to be the dominant narrative, Americans
are largely as moderate as ever. Morris Fiorina, a senior fellow at the Hoover Institute who studies elections and
public opinion explains:

“When we look at how citizens classify themselves ideologically, we find no change since the
1970s, with “moderate, middle-of-the-road” registering as the plurality position today, as it did
then. When we look at particular issues, even very contentious ones like abortion, we again see
little change. Majorities consistently favor something between the liberal and conservative poles.
If we look at partisan affiliations, the picture is even less consistent with the polarization
narrative. Rather than flock to one party or the other, Americans increasingly refuse to pledge
allegiance to either: Today, more than 40 percent of the public claims to be independent.”18
Most Americans lie somewhere between the two extremes to the same degree that they did in the 1970s, but the
same cannot be said of congressmen. The Poole-Rosenthal DW-NOMINATE score ranks congressmen on a scale
from -1 (most liberal) to 1 (most conservative) based on voting records.19 The average score for Republicans in
the House has moved from 0.203 in 1971 to 0.693 in 2018. For Democrats, it has gone from -0.28 to -0.384. The
Senate shows a similar trend, with Republicans moving from 0.228 to 0.551 and Democrats from -0.278 to -0.388
over the same period.20 In addition, the number of congressmen defined as moderate by the DW-NOMINATE
score (between -0.25 and 0.25) has decreased precipitously. In 1951, 80% of Democrats in the Senate and 62% of
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Democrats in the House could be considered moderate. Those numbers are 14% and 11% today, respectively. For
Republicans, the proportion of moderates has gone from 47% to 4% in the Senate and 58% to 1% in the House.2122
Fiorina goes on to explain this phenomenon:

“What has happened in the United States is not polarization, but sorting. Consistent with the
historical norm in two-party systems, in the mid-20th century our parties were “big tents.” The
Democrats were a slightly left-of-center party with a significant conservative wing and the
Republicans were a somewhat right-of-center party with a significant liberal wing. Today,
conservative Democrats and liberal Republicans are all but extinct.”23
As the parties become more sorted, they leave a gap in the center where most Americans lie. This is especially
important in swing districts. In an effective electoral system, these swing districts would have moderate
candidates that lie near the center of their constituents’ views. In general, this is the case; the candidates from
these districts tend to be more moderate. The Cook Partisan Voting Index (PVI) ranks each state and
congressional district according to their voting tendencies, from New York’s highly Democratic 15th district, at
“D+44,” to Texas’ highly Republican 13th at “R+33.” According to this system, there are six “D+1” districts,
eight “even” districts, and eight “R+1” districts. There are also three states with “even” PVI ratings and five with
“D+1” ratings. These 22 districts and eight states are represented by 17 Democratic and 17 Republican
congressmen. The Democrats have an average DW-NOMINATE score of -0.300 and the Republicans average a
score of 0.414.24 Both of these are much closer to 0 than the average for their respective parties in the Senate and
House, but they are also still further from 0 than the average in the 1970s, and there is still a significant gap
between the most moderate Democrat, Representative Stephanie Murphy, at -0.152, and the most moderate
Republican, Representative Frank Lobiondo, at 0.211.25 Even in these moderate states and districts, there is a large
area in the center where no congressmen lie.
Not all the congressmen from moderate constituencies are more moderate than the average congressmen. There
are some races where a moderate candidate is not a viable option. For example, Oregon’s fourth district has had
the same two major parties candidates since 2010: Democrat Peter DeFazio and Republican Art Robinson.26
DeFazio’s DW-NOMINATE score is -0.429, making him more liberal than ⅔ of Democratic representatives.
Robinson, who does not have a DW-NOMINATE score because he was never elected, is known for starting the
Oregon Petition arguing that humans have not impacted climate change, calling public schools child abuse, and
advocating for dispersing dilute nuclear waste over the oceans.27 Regardless of any potential merits of these ideas,
they are certainly not characteristic of a moderate candidate. With these two nominees, Oregonians in the fourth
district are forced to be represented by one of two extreme candidates when the district is, in fact, quite moderate,
rated as an “even” district by Cook PVI.28 Because of the partisan sorting clearly occurring in this district, the
strict partisans who dominate the primaries have repeatedly nominated extreme candidates, leaving the broad,
diverse middle unrepresented.
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4. Voter turnout and engagement is low, especially among moderates. In the 2016 election, 55.7% of the voting
age population cast votes, putting the U.S. 26th out of the 32 OECD nations for which voting age population
statistics are available.29 A disproportionate share of these voters are highly partisan. A 2014 Pew Research Center
study found that 78% of consistent conservatives and 58% of consistent liberal always vote compared with just
39% of those with mixed views. The people contacting elected officials, working for campaigns and contributing
to candidates also tend to be more consistently partisan. The rate of primary voting shows an even sharper divide,
with consistent conservatives saying they always vote at a rate three times that of those with mixed views.30 In
many states, voters must be registered with a party to vote in its primary, resulting inevitably in a more radical
candidate being chosen.31 Even where this is not a policy, it is clear from the results of the Pew study that
moderates tend not to vote in primaries. The nomination of radical candidates in primaries is also part of the
reason that moderates do not vote in general elections: none of the candidates that have a chance to win represent
their views.
5. The legislative process has become increasingly inefficient and bipartisan cooperation is uncommon.
Between 1987 and 2009, the average Congress passed 117 “substantive” bills during their first year. The last four
Congresses have been able to pass only 83, 89, 61 and 63 substantive bills in their respective first years, despite
Republican control of both legislative chambers in the last Congress.32 Even the 117 mark, however, pales in
comparison to the productivity of earlier Congresses, some of which passed over 1,000 bills, around 70% of
which were likely substantive, in a single year.33 This means that meaningful issues are not being addressed by
Congress. Since the 80th Congress the number of salient issues—those receiving significant media and editorial
attention—left unaddressed in the session has increased from 28% to 74% in the 113th congress.3435 One major
reason for this shift is the decrease in bipartisan cooperation in Congress. A study analyzing roll call votes in the
house over a 60-year period found that the frequency of disagreements between cross-party pairs of
representatives—one Democrat and one Republican—has quintupled since the 1970s. The same study found that
the number of cooperator pairs, or pairs of opposing party representatives who agree more often than a random
pair of congressmen from the same party, has decreased by nearly a factor of 10 since the 1970s.36 This is driven
by the increasing divide between the average Democratic and Republican representatives. As described
previously, the DW-NOMINATE score difference between the average Democrats and Republicans has expanded
astronomically over the last several decades, making bipartisan cooperation much less common.
These five problems reflect a system that is deeply flawed. While not all of these problems can be attributed to the use of
plurality voting, there are many alternative systems aimed at ameliorating them.
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IV.

Alternative Voting Systems

A handful of alternative systems are explained below. For a more complete list of voting methods and a justification of
their exclusion from this list, see Appendix D.
Instant Runoff Voting
In instant runoff voting (IRV), candidates rank as many candidates as they want based on their preferences. In the first
round of counting, only the first choice votes are tallied. If no candidate attains a majority of the votes, the candidate in
last place is eliminated and their voters’ second choices are automatically counted. If these voters only ranked one
candidate, their ballots are exhausted. This process is repeated until one candidate has 50% of the votes.
IRV has been used in many local elections, including over 100 in the San Francisco Bay Area, and is now being used for
some statewide elections in Maine.37
Two-round System
A two-round system is an electoral system that involves two rounds of voting. In the first round, voters cast a single vote
that determines which candidates advance to the second round. This can be determined either by requiring that candidates
reach a certain threshold of votes to advance or setting a number of candidates that will advance. If a candidate obtains a
majority in the first round of voting, a second round is unnecessary.38
A two-round system is used for presidential elections in dozens of nations. France, for example, has a second round where
all candidates that receive the support of more than 12.5% of registered voters advance. If no two candidates reach this
threshold, the top two candidates advance.39 Argentina, on the other hand, declares a candidate the winner in the first
round if they obtain 45% of the vote or 40% of the vote with a 10% margin of victory.40 Any system in which a first round
narrows the field of candidates and a second round determines a winner is a variety of a two-round system.
Borda Count
Borda count is a system in which voters rank all the candidates and points are awarded to each candidate based on where
they are ranked. The last place candidate gets zero points, the second to last place candidate gets one point, the third to last
place candidate gets two points and so on. In some Borda systems, voters are allowed to rank as many or as few
candidates as they want, and all unranked candidates are given the minimum score. However, this encourages ranking
only one candidate to maximize the benefits for that candidate, leading this kind of Borda system to devolve into a
plurality system. For example, in Slovenia, where this system is used, 42% of voters rank only one candidate.41
A Borda Count system that is used for many non political voting systems, including MLB MVP, the Heisman Trophy, and
the Eurovision Song Contest Winner, requires that all candidates be ranked, making “bullet voting,” or selecting only one
candidate, impossible.42
37
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STAR Voting
A STAR (Score Then Automatic Runoff) voting system allows voters to score each candidate on a set scale. The
candidates who receive the two highest average scores advance to an automatic runoff. In this runoff, each voter’s
preference is determined by the candidate they gave a higher score. If they gave both candidates the same score, their
ballots are exhausted. Otherwise, the candidate with the most voters preferring them wins.43
STAR voting is a very new idea, proposed initially in 2014. Because of this, it has not been tried in any major elections.44
It failed a referendum in Lane County, Oregon by a slim margin in 2018 but has gained significant prominence among
voting reform advocates.45
Condorcet Systems
In 1785, French philosopher Marquis de Condorcet wrote that if there is a candidate who would defeat all the other
candidates in a pairwise, or head-to-head, election, that candidate should be the winner. This became known as the
Condorcet criterion for evaluating voting systems, and any system that complies with this criterion is a Condorcet system.
In some elections, however, there is no Condorcet winner. Each of the dozens of Condorcet systems has a different way of
resolving these cases.46
V.

Criteria for an Effective Policy

There are dozens of binary criteria for judging voting systems that each method can provably pass or fail. These criteria
attempt to account for the many ways in which an election system can subvert the voices of voters.47 There are also many
important factors that a voting system should fulfill, such as simplicity and comprehensibility, that cannot be passed or
failed but instead must be examined for their practical implications. These criteria can, for the most part, be separated into
four categories. An effective voting system must be strong in all of these categories. Within these categories, the criteria
are sorted in descending order of importance.
1. Feasibility Criteria | In order for a voting system to be feasible, it must satisfy several criteria.
a. Legality - any voting system that can be implemented must be constitutional.
b. Resolvability - ties must be uncommon. Mathematically, this has two potential definitions. The first is
that as the size of the voting base approaches infinity, the probability of ties should approach zero. The
second is that any ties should be resolvable with a single additional vote. All of the methods discussed in
the body of this paper are resolvable.
c. Simplicity - the ballot should be easily filled out given a brief, simple set of instructions.
d. Comprehensibility - the vote counting process of an election should be easily comprehensible to the
average voter so that the outcome does not seem arbitrary.
2. Strategic Voting Susceptibility Criteria | An effective voting system should be as resistant as possible to
strategic voting and strategic nominations. Several important criteria in this regard are:
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a. Independence of clones - the impact of an election should not be affected if non-winning candidates
similar to a candidate already in the race are added.48
b. Later-no-harm - if a voter expresses a preference for a candidate that is not their first choice, it should
not decrease the probability that their first choice candidate will win. This criterion applies only to voting
systems where voters can express preferences for multiple candidates.49 It ensures that voters can honestly
fill out their ballot without worrying that they will damage their top choice candidate.
c. Monotonicity - a voter should not be able to counterintuitively help a candidate by ranking them lower or
hurt them by ranking them higher.50
3. Fair Winner Criteria | An effective voting system should produce winners consistent with these criteria.
a. Majority criterion - if a candidate is the top choice of more than 50% of the electorate, that candidate
should be the winner.51
b. Condorcet criterion - if one candidate would defeat all others in a head-to-head election, that candidate
should be the winner.52
4. Political Effect Criteria | An effective voting system should, to as great an extent as possible, address the five
problems with the status quo highlighted in section III. To recap, these are:
a. Non-majoritarianism - many candidates are elected without the support of a majority of voters
b. Partisan Failure - the two-party duopoly does not represent Americans effectively
c. Polarization - politicians are more polarized than the populace
d. Disengagement - Voter turnout and engagement is low, especially among moderates
e. Legislative Inefficiency - the legislative process has become increasingly inefficient and bipartisan
cooperation is uncommon
VI.
Evaluation of Reforms
No voting system can fulfill all the criteria outlined above. However, some criteria are more important and some
violations more harmful than others. The status quo and instant runoff voting are discussed below. For an analysis of how
the rest of the voting systems comply with these criteria, see Appendix B.
The Status Quo
1. Feasibility Criteria
Complies with the legality, resolvability, simplicity and comprehensibility criteria. The status quo is a highly feasible,
tested system.
2. Strategic Voting Susceptibility Criteria
Later-no-harm and monotonicity do not apply to the status quo because voters can only choose one candidate.
Does not comply with the independence of clones criterion. The “spoiler” effect, as discussed in section III-1, is common
in plurality voting. In a race where candidate A would defeat candidate B 60%-40%, a clone of candidate A, called A1,
could cause candidate A to lose by entering the race. Now, the results would be 30% for candidate A and A1 and 40% for
candidate B. To mitigate the effect of this, a two-party system was formed, effectively turning the elections into a runoff
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between the Democratic and Republican nominee. However, this created many more problems, including partisanship,
polarization and a lack of ideological diversity, and it still has not completely eliminated the spoiler effect.
3. Fair Winner Criteria
Complies with the majority criterion.
Does not comply with the Condorcet criterion. Consider the following example from University of Kentucky
mathematics lecturer Paul Koster:

Seven voters ranked A>B>C>D, seven ranked C>B>A>D, eight ranked D>C>B>A and five ranked B>A>C>D. In the
current electoral system, D would win with eight first place votes. However, candidate C is the Condorcet winner. Each
pairwise, or head-to-head, result can be determined by isolating the two candidates and seeing which one is preferred by
more voters. For example, a pairwise election between candidates A and C yields 12 voters preferring A (columns one and
four) and 15 voters preferring C. Similarly, candidate C defeats candidate B 15-12 and candidate D 19-8. In fact,
candidate D loses to every other candidate in pairwise runoffs, making them the Condorcet loser but the plurality winner.53
4. Political Effect Criteria
Because this is the status quo, it cannot address any of the issues associated with the status quo.
Instant Runoff Voting
1. Feasibility Criteria
Complies with legality, resolvability and simplicity.
Complies partially with comprehensibility. The vote tabulation process is not entirely intuitive at first, but it can
typically be understood very quickly. Maine’s Department of the Secretary of State, for example, has a five minute video
on how instant runoff voting works. The more important issue with the comprehensibility criterion, however, is that the
result does not appear arbitrary, and on this count, instant runoff voting is compliant. It can be thought of as repeating the
tabulation while eliminating the most irrelevant candidate, concluding with a runoff between the top two candidates,
something that is very familiar and comprehensible to voters.
2. Strategic Voting Susceptibility Criteria
Complies with later-no-harm and independence of clones. Because second-choice votes are only counted if a voter’s top
choice is eliminated, voters do not have to fear a lower choice causing their first choice to lose. IRV is clone independent

53

Paul Koester, "MA 111, Fairness Criteria," Mathematics, http://www.ms.uky.edu/~pkoester/teaching/MA111/Slides/Voting/Vote09Fairness.pdf.

10

because, in the first rounds of voting, the clones will be eliminated and consolidated into a single clone with all the
supporters of the clone set.
Does not comply with monotonicity. Consider the following example from the Center for Election Science:

“One noteworthy non-monotonic election method is instant runoff voting (IRV). Here is a pair of
simplified IRV elections which exhibit this problem:
Before Additional Support for X
# of voters

their ranking

6
6
5

X>Y
Y>Z
Z>X

X wins
Candidate X wins this election. But say that two of the voters who prefer Y hear of some important
information which causes X to become their favorite, producing the following election.
After Additional Support for X
# of voters
8 [+2]
4 [-2]
5

their ranking
X>Y
Y>Z
Z>X

Z wins”54
In this counterintuitive election, X would appear to lose because he gains the support of two additional voters. However,
upon closer inspection, it becomes clear that X did not lose because he gained support; he lost because Y lost s upport.
Even if Y’s voters had gone to some other fourth candidate, or if, more realistically, they had gone to Y’s second choice,
Z, X still would have lost. This is in fact simply the idea of electability—voters should factor into their vote who the likely
opponent will be in the final round and whether their candidate could defeat that candidate, much like voters factor this
into their primary votes. FairVote explains this concept:

“This difference is quite important. The rhetorical impact of this reality is less persuasive and certainly
sounds a lot less paradoxical—i.e., now the failure becomes ‘If support for other candidates shifts so
that candidate Andrea faces a stronger opponent in the final runoff, Andrea could switch from being a
winner to being a loser.’ Indeed it is this ‘paradox’ that is often the basis for primary election campaigns
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in our system where a candidate makes the claim of ‘electability.’ Essentially that candidate is saying,
‘you might like my primary opponent better, but I am a stronger general election candidate.’”55
This seemingly paradoxical case is, in fact, simply the very familiar idea of electability.
3. Fair Winner Criteria
Complies with majority criterion. If a candidate attains a majority of first choice votes, they win in the first round.
Does not comply with condorcet criterion. In the 2009 Burlington, Vermont, mayoral election, there were three
competitive candidates: Democrat Andy Montroll (A), Progressive Bob Kiss (B) and Republican Kurt Wright (C). The
voters ranked the candidates as follows:

This yields the following pairwise preference table:

56

This shows that Andy Montroll (A) is the Condorcet winner, defeating both Kiss (B) and Wright (C) in pairwise elections.
However, because he had minimal first choice support, he was eliminated before the final round. In this real-life case, IRV
did not choose the Condorcet winner. This election begs the question, is the Condorcet winner always the best choice?
FairVote’s Alec Slatky explains why the Condorcet criterion might not be as important as it seems:

“Consider an election with three candidates: a strong liberal who commands between 40% to 50% of the
vote, a moderate with about 10% to 15%, and a strong conservative between 40% and 50%. By being
55
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everyone’s second choice, the moderate will certainly be the Condorcet winner as long as neither of the
two more extreme candidates earns a majority of the vote. If the electorate is moderate, then great – the
Condorcet winner makes sense. But if the electorate mostly wants something to the left or right of the
center, is it still the case that the moderate should always win? Wouldn’t the 80% to 90% of voters who
lean clearly to one side prefer that their candidate have a nonzero chance of winning, as opposed to the
impossibility of victory under Condorcet methods?
Agreeing that the Condorcet criterion is desirable is equivalent to saying that moderate candidates
should always win. But despite the hand-wringing over increasing partisanship and polarization, there
are cases where more off-center candidates are deserving of election, no matter how much one might
hate their policies. Any election system that favors extremists would be considered unreasonable; the
same rationale must be applied to moderates.”57
In order for the Condorcet winner to lose in IRV, they must have minimal first choice support, as was the case in this
election. Montroll was the top choice of only roughly 2,500 voters compared to about 3,000 for Kiss and 3,300 for
Wright. In this case, it is unclear whether the Condorcet winner truly deserved to win.
This election can be best understood by sorting the candidates into left and right: Montroll, Kiss, and a handful of minor
candidates are on the left, and Wright is on the right. Then, the first rounds of this election can be seen as an enhanced
primary to determine who will face Wright in the final runoff. First the write-ins and two candidates with the fewest votes
were eliminated. These voters were predominantly on the left, because their votes went to either Kiss or Montroll at twice
the rate they went to Wright.58 This first round acted to set up a runoff between the top two candidates on the left: Kiss and
Montroll. This runoff would show that a majority of voters on the left preferred Kiss, setting up the final left vs. right race:
Kiss vs. Wright, won by Kiss.
This is, of course, an oversimplification; throughout the “primary” rounds, Wright gained over 1,000 votes, meaning that
many of the voters who initially supported a left-leaning candidate chose Wright as their second choice.59 However,
thinking of the first rounds of IRV as en enhanced primary can be useful in comprehending its election results.
4. Political Effect Criteria
Addresses non-majoritarianism, partisan failure, polarization, disengagement and legislative inefficiency.
Similarly to a two-round system, any candidate that is elected must win a head-to-head runoff, making them majoritarian.
IRV largely eliminates the fear of vote splitting, allowing people to freely vote for third parties. In fact, a third party
candidate was elected as mayor of Burlington, Vermont, twice in a row under IRV.60 London’s mayoral election is the
largest use of IRV worldwide, and in its five IRV elections since 2000, six candidates not belonging to one of the two
major parties have reached 5% of the vote, a feat achieved only once in Connecticut’s fifteen elections for governor, U.S.
Senate and president.6162 In 2000, an independent candidate was elected mayor of London. In Ireland’s presidential
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elections, the second largest elections using IRV, there are routinely more than two competitive parties and several
competitive independent candidates.63 If IRV has similar effects in Connecticut, it will address partisan failure.
Because IRV has primarily been used only once in a statewide partisan election and never in a presidential election, it is
very difficult to discern the effect it has had on polarization. However, it is very likely to have a moderating effect. In a
study conducted by voting reform organization FairVote, 14 political scientists were asked to weigh in on the degree of
impact 37 reforms would have on 11 different criteria. They scored on a scale from one to five, with one meaning no
impact or negative impact, three meaning a moderate impact and five meaning a major, “game-changing” impact on its
own. With respect to the criterion “How would the reform impact the degree of average deviation of individual voting
records from party-line voting?” single winner instant runoff voting was given a 2.1 where it preserved the primary system
and a 2.8 where it eliminated primaries, both of which are significantly above the “no impact” threshold. Of the 37
reforms listed as options, these ranked ninth and third respectively, behind only two multi-winner IRV variants (see
Appendix A).64
It is also clear that IRV has a moderating impact on political campaigns. In 2013, the Eagleton Poll at Rutgers University
surveyed voters in Minneapolis, St. Paul and Cambridge, three cities in which IRV is used, and voters in cities with
similar demographics that use plurality voting. They found that voters 42% of voters in IRV cities said that the campaigns
were less negative than the previous cycle compared to only 28% in plurality voting cities. Voters in plurality voting cities
were also more than three times as likely to say that campaigns had become more negative.65
The largest legislative body in the U.S. that uses IRV is the Cambridge, Massachusetts, city council, which uses a
multiwinner form of ranked choice voting called the single transferable vote (see Appendix A). A FairVote study based on
candidates’ statements found that “Between 2005 and 2011, the policy platforms of candidates running in Cambridge City
Council elections were not polarized into two identifiable factions on major campaign issues like the size of the city’s
budget, its affordable housing program or the city’s relationship with its prestigious universities (Harvard and MIT).” It
also found no evidence of polarization over the same period based on roll call votes of elected council members.66
When IRV is used to replace primaries or runoffs, it has been found to cause a 10% increase in turnout. It has not,
however, been found to increase general election turnout. Therefore, if IRV is used to replace primaries or a two-round
system, it addresses disengagement. Otherwise, it does not.
VII.

Policy Recommendation: Instant Runoff Voting

Former President Barack Obama, former Senator John McCain and Senator Bernie Sanders are just a few of the
politicians who support instant runoff voting, along with 13 state and several local League of Women Voters groups, the
Sightline Institute, the California Democratic party, the Alaska Republican party, the Libertarian party, the Green party,
and many more.6768
We recommend the implementation of instant runoff voting primarily for three reasons:
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1. It significantly reduces the spoiler effect and wasted votes.
Too often, elections are “spoiled” by third party candidates, creating results that are not representative of the voters. The
fear of the phenomenon is also one of the greatest obstacles third parties face to breaking into American politics. IRV
ameliorates both of these issues by complying with the independence of clones criterion and allowing voters to express
their true preferences without wasting their votes.
2. It forces candidates to appeal to a broader group of voters while also requiring strong first choice support.
In order to win under IRV, candidates must either obtain a majority of first choice votes, in which case it is clear they have
broad support, or accrue the second choice voters of their opponents. This forces candidates to make compromises and
moderate themselves on controversial issues, addressing the issue of legislative polarization outline in section III-3.
However, candidates cannot simply win by being the most “non-objectionable” because they must also be the first choice
of a large enough group of voters to advance to later rounds.
3. Its votes are tallied in a manner that follows the principles underlying elections under the status quo.
America’s current system of primaries followed by a general election, typically between two major candidates, tries to
narrow the broad field of candidates based on who can accrue the most first choice support and then find a candidate that
represents a majority of Americans by holding a general election. IRV operates under these same principles—first choice
support followed by broad, majoritarian support—but perfects them by expanding the number of plausible options
available to people and eliminating flukish results caused by multicandidate races.
We do acknowledge that there are flaws associated with instant runoff voting, including that:
1. It may be more difficult for voters to understand
2. It is non-monotonic
3. It violates the Condorcet criterion
However, these problems are not as significant as the ones associated with the status quo and other voting systems for the
following reasons:
1. The process of voting in itself is not the challenging part of the exercise; the only difficulty is understanding the
process of tallying votes. This means that the average voter will have no difficulty voting. While the process of
deciding the winner is less intuitive than in plurality voting, it is not challenging to learn for those who wish to
understand.
2. No voting system, especially not plurality voting, meets all of the strategic voting criteria, meaning that it is up to
policy makers to decide which criteria are the most important to abide by and which violations are most
significant. Of the strategic voting methods described here, monotonicity is the most difficult to act upon. It can’t
be planned by campaigns like candidate clones could be. It is also not intuitive the way that later-no-harm is. This
means that most voters and campaigns would not act on it, especially because it requires very detailed information
about likely margins that current polling methods couldn’t guarantee. Furthermore, the idea that under IRV, a
candidate can “lose by becoming more popular” is, as discussed in the previous section, enormously misleading.
3. Just as no voting system is free from strategic voting, few systems are free of violations of the fair winner criteria.
Of those listed here, only Condorcet systems do, but they have problems of their own (see Appendix C). Also, the
Condorcet criterion may not be as important as it seems. Just as plurality systems skew in favor of highly partisan
candidates, Condorcet systems skew in favor of highly moderate candidates. While increasing the representation
of moderates is important, this is only because the current system severely underrepresents them. Condorcet
systems always elect moderates (see Appendix C), and that is not necessarily desirable. IRV, on the other hand,
elects moderates more often than plurality voting but not as often as Condorcet systems.
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Americans are increasingly disenchanted with the static two-party duopoly that has dominated American politics for
nearly two centuries. More Americans than ever before feel that neither party represents them well, and most want to see a
major third party. The average congressman is drifting further and further away from the center while Americans remain
relatively moderate, creating a system where good policy and compromise are abandoned in favor of partisan
grandstanding. While individual politicians must bear some of the blame, the problem is primarily a structural one and can
only be solved thoroughly and permanently through structural change. Instant runoff voting can bring about that change.
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Appendix A
Reforms Not Discussed
This paper focused on the discussion of single-winner voting systems. There are, however, other reforms that could
effectively accompany the implementation of instant runoff voting:
1. Redistricting Reform
The overrepresentation of majority parties discussed in section I-6 is largely a result of single winner districts. It is often
exacerbated by majority parties gerrymandering favorable districts for themselves. Several proposed reforms to resolve
this include:
● Gerrymandering reform - aside from being convoluted in shape, many districts are created to systematically favor
one party. Solutions to this include creating an independent, nonpartisan gerrymandering commission, putting
concrete requirements on districts and increased oversight from the federal government. For further reading, see
Hebert, Gerald, and Marina K. Jenkins. "The Need for State Redistricting Reform to Rein in Partisan
Gerrymandering." Yale Law and Policy Review 29, no. 2 (Spring 2011): 543-558.
● Multimember districts with IRV - IRV can be easily adapted to a multiwinner system that creates proportional
representation. This system would have larger districts with either three or five representatives each. While this
means that each representative has more constituents, it also gives the people more options of who they can turn
to for their issues. Because it creates proportional representation, it expands the voice to minority parties. For
further reading, see Chapter Seven of Cudd, Ann E., and Sally J. Scholz. Philosophical Perspectives on
Democracy in the 21st Century. Springer Science & Business Media, 2013.
2. Primary Reform
Primaries are often considered a source of the polarization among elected officials. One proposal to counteract this is the
jungle (or open) primary. A jungle primary is one where all candidates, regardless of party, participate in the same
primary, and a certain number advance. A criticism of this system is that it is highly prone to vote splitting. However, if it
is implemented alongside instant runoff voting, this would not be an issue. For further reading, see Gehl, Katherine M.,
and Michael E. Porter. Why Competition in the Politics Industry Is Failing America. September 2017.
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Appendix B
Compliance With Criteria
Two-round System
1. Feasibility Criteria
Complies with legality, resolvability, simplicity and comprehensibility criterion. A two-round system is a slight
modification of the status quo that has the same ballot and is easily comprehensible. However, it requires two elections to
be held, which can be costly.
2. Strategic Voting Susceptibility Criteria
Later no harm does not apply because voters choose only one candidate in each round.
Does not comply with independence of clones and monotonicity. A two-round system is subject to spoilers in the same
way that the status quo is: clones of a candidate can prevent them from reaching the runoff round.
A two-round system is non- monotonic because voting for a candidate other than one’s top choice can create a more
favorable matchup in the runoff round, allowing the top choice candidate to win. Consider the following example:
Round 1:
Candidate left receives 20 votes
Candidate center receives 15 votes
Candidate right receives 14 votes.
Round 2:
Candidate left receives 20 votes
Candidate center receives 29 votes
All of candidate right’s voters choose candidate center over candidate left, making candidate center the winner. Had two
of candidate left’s voters instead voted for candidate right, candidate left would have won the runoff against candidate
right:
Round 1:
Candidate left receives 18 votes
Candidate center receives 15 votes
Candidate right receives 16 votes
Round 2:
Candidate left receives 26 votes
Candidate right receives 23 votes
Candidate center’s voters split 8-7 in favor of candidate left as a second choice, allowing candidate left to win the election
despite having two fewer supporters than in the previous example.by becoming less popular by two votes.
This makes a two-round system highly subject to strategic voting, especially because voters can change their votes for the
runoff round. If a candidate is polling in first place, some of its voters can, instead of voting for themit, vote for a
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candidate that they know their candidate can beat in a runoff and then switch their support back to their true top choice for
the runoff round. This strategy is called “pushover” voting,69 and it is a significant weakness of a two-round system.
3. “Who Should Win?” Criteria
Complies with majority criterion
Does not comply with Condorcet criterion. The 2007 French presidential election illustrates the Condorcet failure of a
two-round system. Associate professors of economic Laurent Bouton and Gabriele Gratton describe the results of this
election: “...most polls indicated that Francois Bayrou (UDF, centrist) would have defeated any other candidate in the
second round (i.e., he was the Condorcet winner), he did not make it to that round. This was because, in the first round, he
was squeezed between Nicolas Sarkozy (UMP, rightist) and Ségolène Royal (PS, leftist).”70 In this election, the Condorcet
candidate was squeezed out of the second round by candidate to his left and right.
However, as discussed in the IRV section, it is unclear whether the Condorcet winner truly deserves to win in all cases.
The instances in which a two-round system does not elect the Condorcet winner are cases when the Condorcet winner has
minimal first choice support, and in these cases, it is unclear if the Condorcet winner deserves to be elected.
4. Political Effect Criteria
Addresses non-majoritarianism and partisan failure.
In order to win in most variants of a two-round system, candidates must win a head-to-head runoff, requiring them to have
majoritarian support. It is important to note, however, that this simply means that a majority preferred the winner to
whoever they happened to be facing, not actually that they were supported by a majority.
Proponents of two-round systems claim that it allows voters to choose honestly in the first round because they will still
have a chance to vote against an undesirable candidate in the second round. However, a Pennsylvania State study found
that “strategic considerations are almost as important in two-round as in one-round elections.”71 In the status quo, voters
often feel that if they do not vote for one of the top two candidates, their vote is wasted because no other candidates have a
chance of winning. In a two-round system, there are effectively two winners in the first round, meaning that instead of
voting for one of the top two candidates, voters will feel pressure to vote for one of the top three candidates, which,
coupled with the slight decrease in strategic voting, creates a slightly more diverse range of ideas in political officials by
replacing a two-party duopoly with a three party oligopoly. Again, while this would be an improvement, it still limits
ideological diversity.
Does not address polarization, disengagement orand legislative inefficiency.
The research on two-round systems is mixed in regard to the polarity of candidate elected. Eric McGhee, a political
science research fellow, and Boris Shor, an assistant professor of political science, found evidence of a small change
towards moderation in California and Washington’s top two primary system, which is a form of two-round system:
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“The results of these analyses suggest virtually no effect of the Top Two in Washington or for
Republicans in California. The same analyses do, however, suggest some effect among Democrats in
California, though a portion of this effect appears to stem from the redistricting that occurred coincident
with the Top Two. Our analysis also considers possible effects from other sources. Relaxed term limits
went into effect at the same time as both the Top Two and the redistricting, but this change does not
appear to account for all of the change in Democrats. That said, the residual pre/post change after
accounting for the other potential causes leaves only a small shift to explain. Any effects we do find are
limited to Democrats in California alone.”72
It is important to note that the system employed in California and Washington abolished traditional primaries in favor of a
two-round system, which is not necessarily the case in all two-round systems. Mary and David Boies Senior Fellow in
U.S. Foreign Policy Philip H. Gordon argues for Brookings that France, which has a two-round system in addition to
primaries, is in fact more polarized than the U.S.:

“The American electoral system, more than that of France, favors moderate parties. In the French
two-round system, a candidate on one of the extremes can have the satisfaction of being the runner-up in
the second round of elections and, thereby, having some influence. In the United States, on the other
hand, such a candidate has more of a chance of being influential if he remains within one of the two
major parties than by running on his own.”73
If a two-round system has any moderating impact, it is a very slight one, and it is also possible that it has a polarizing
impact. For this reason, it fails to meaningfully address polarization or legislative inefficiency.
The level of voter engagement in a two-round systems depends on what type of system is used. If the first round replaces
the primary, then turnout is significantly improved compared to low turnout primaries; California and Washington have
above average voter turnout for U.S. states. However, the second round turnout is typically about 5% lower than the first
round, meaning that systems that do not replace the primary will have low turnout in two of the three election rounds.74
A two-round system would likely lead to slight political changes. More diverse perspectives would be slightly more
represented, voter turnout would be slightly decreased in the runoff phase, and candidates may or may not be more
moderate depending on the implementation used.
Borda Count
1. Feasibility Criteria
Complies with legality, resolvability and simplicity.
Does not comply with comprehensibility. A borda count system may sometimes produce results that seem arbitrary to
most voters because of how drastic a change it is from the status quo. This impression is compounded by the fact that the
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results are tabulated using points and not votes. In order to truly understand election results, voters would have to look at
the point distribution that each candidate obtained.
2. Strategic Voting Susceptibility Criteria
Complies with monotonicity. Raising a candidate on a ballot always leads them to have a higher point total and vice
versa.
Does not comply with independence of clones and later-no-harm.
Borda count fails independence of clones catastrophically. The nomination of slightly inferior clones (A1, A2, etc.) of
candidate A can vault candidate A to victory, incentivizing factions to nominate many candidates.75 Consider the
following example:
Without clones:
4 voters rank A>B
6 voters rank B>A
Candidate A receives 4 points and candidate B receives 6. Candidate B is the winner.
With clones of A:
4 voters rank A>A1>A2>B
6 voters rank B>A>A1>A2
Now, candidate A receives 4*3 + 6*2 = 24 points, and candidate B receives only 6*3 = 18 points. Candidate A was
vaulted to victory through the introduction of similar clones. It is, in fact, possible, for a candidate to overcome any deficit
(so long as they have at least a single supporter) through the nomination of slightly inferior clones, assuming all voters
rank the clones in the same order.76
Borda count also fails later-no-harm. If a voter honestly ranks their second choice candidate second, the points that awards
them could cause their first choice candidate to lose. This leads to a strategy called “burying,” where voters rank the
candidate they perceive to be the biggest threat to their candidate in last place.77
This susceptibility to strategic voting disqualifies the Borda count for any competitive elections. Jean-Charles de Borda
himself said “my system is intended only for honest men.”78 For that reason, the Borda count’s compliance with the
remaining criteria will not be discussed.
STAR Voting
1. Feasibility Criteria
Complies with legality, resolvability and simplicity. A STAR voting ballot, while more complex than that of a plurality
vote, is still very easy to follow.

75
Edith Elkind, Piotr Faliszewski, and Arkadii Slinko, "Cloning in Elections: Finding the Possible Winners," Journal of Artificial Intelligence Research 42
(November 11, 2011),accessed January 5, 2019, https://doi.org/10.1613/jair.3468.
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Elkind, Faliszewski, and Slinko, "Cloning in Elections."
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University of Kentucky. "The Borda Count Method (Tannenbaum, §1.3)." Jeremy L. Martin. Accessed January 5, 2019.
http://jlmartin.faculty.ku.edu/~jlmartin/courses/math105-F11/Lectures/chapter1-part2.pdf.
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Does not comply with comprehensibility. While it is easy to understand the process behind STAR voting, the results still
seem somewhat arbitrary for the same reason that Borda count does—we are not accustomed to score voting, and because
STAR voting has never been used, it is unknown how people will react to it, especially in cases where a candidate that
would have won in other systems does not qualify for the runoff. The failure of criteria including later-no-harm and the
majority criterion exacerbate this seeming arbitrariness (discussed in greater detail below).
2. Strategic Voting Susceptibility Criteria
Complies with monotonicity.
Does not comply with independence of clones and later-no-harm.
Consider the following example with candidates A, B and C. One month before the election, polling data indicates the
following ratings:
# of voters

Candidate A

Candidate B

Candidate C

55

4

5

0

30

5

4

2

15

4

0

5

At this point, candidate A would receive 430 points, candidate B would receive 395 and candidate C would receive 135.
In the automatic runoff, candidate A would lose to candidate B by a margin of 55-45. At this point, the chairperson of
candidate A’s party acutely realizes that if another candidate very similar to candidate A enters the race, candidate A
could be handed the victory.

# of voters

Candidate A

Candidate A1

Candidate B

Candidate C

55

4

4

5

0

30

5

4

4

2

15

4

4

0

5

All of the voters give candidate A1 the same score as candidate A except for the 30 voters that gave candidate A a five.
They give candidate A1 a four. Candidate A still receives 430 points, but now candidate A1 is second at 400 points,
excluding candidate B from the runoff round. In the runoff, 70 of the voters have no preference between A and A1 while
30 prefer A, making A the winner.
It is, in fact, always wise for parties to nominate candidates in pairs in a STAR voting system; if the candidate pair is the
highest scoring, then one of them is guaranteed to win. Otherwise, no harm was done. If the candidate would have
qualified for the runoff, one of the pair still will. If they would not have, they still will not. Because voters can give the
same scores to multiple candidates, they can rank both members of the pair equally highly. Once parties catch onto this
tactic, STAR voting essentially devolves into a score voting system with a runoff between ideologically identical
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candidates, and score voting systems are notoriously susceptible to strategic voting. Voting reform site FairVote explains
the pitfalls of a score voting system:

“Voters Adam, Betty and Cathy happen to have identical opinions about three of the candidates in a
race. Because there is no common scale, Adam scores them 1, 4, 7, Betty scores them 4, 7, 9, and Cathy
scores them 2, 6, 10. The cardinal scores may be mushy, but the ordinal information that CAN be
gleaned from such scores is how each voter ranks these candidates relative to each other. So, using the
Range cardinal values, we now have a mathematically precise average of 8.667 for their most preferred
candidate. But it is apparent that rather than having an accurate value that reveals the "will" of the voters
(that can be calculated to ten decimal places if desired), we only have the illusion of accuracy, and in
fact we have mud. Combine this average with the average gleaned from some other voters with different
opinions about the candidates, and the mud gets deeper and murkier. If we add just two more voters with
opposite political views, who have learned to vote strategically, they might score the candidates 10, 0, 0.
The third candidate's average has now dropped to 5.2, whereas the first candidate's average has risen
from 2.333 to 5.4 (the Range winner, who the majority oppose).”79
Typically, to avoid this phenomenon, most voters end up bullet voting and the system effectively devolves to plurality.
This was made clear in Dartmouth’s College Board of Trustees approval voting failure, which was repealed by an 82%
majority in 2009 after it became clear that bullet voting dominated any elections that were truly competitive. While
approval voting and score voting are not identical, the propensity for bullet voting is very similar in both. In 2011,
Dartmouth reinstated approval voting, and a vast majority of voters continue to bullet vote, hitting a high of 96% in 2016.
No candidate since then has had majoritarian support.80
The reason for bullet voting’s popularity is score voting’s the failure of the later-no-harm criterion. It is possible in STAR
voting that giving a second choice candidate a higher, but still second place, score can cause a voter’s top choice candidate
to be excluded from the runoff election. This is especially likely if candidates are nominated in pairs, as would be wise for
parties, and only one pair advances to the runoff.
It is possible that parties would not resort to tactics as obvious as cloning, and in that case, these problems with STAR
voting be less prevalent. However, because STAR voting has never been tried, it is impossible to know whether this
frightening highly detrimental scenario would play out.
3. “Who Should Win?” Criteria
Does not comply with majority criterion and condorcet criterion
The same example as above can be used to illustrate the failure of these criterion:

# of voters

Candidate A

Candidate A1

Candidate B

Candidate C

55

4

4

5

0

30

5

4

4

2

79
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25

4

4

0

5

Candidate B is the majoritarian and condorcet winner, but candidate A is the STAR winner. STAR advocates claim that
“This can only happen in the rare case in which: That candidate is also given very low scores by a significant minority of
voters (i.e. the candidate is polarizing), and those same voters give at least two other candidates high scores, if not the top
score, and the rest of the electorate scored them highly as well: meaning a broader majority gives both a higher cumulative
score than the polarizing first candidate.”81 However, if parties employ the cloning strategy, the first of these two
requirements will become effectively null, making this far from a rare occurrence. The second of these requirements is
also somewhat misleading. In the example above, only 25 voters give candidate B a low score and no candidates support
candidate A1 as their first choice, but candidate A1 advances to the runoff over candidate B nonetheless, and it would
certainly be possible to have an example in which an even smaller minority of voters oppose a candidate. To call a
candidate that is rated negatively by just 25% of the populus “polarizing” is suspect at best.
4. Political Effect Criteria
The runoff aspect of STAR voting ensures that the elected candidate is, at least nominally, majoritarian. However, if
parties nominate in pairs, voters are effectively left with two identical choices, meaning that STAR voting with strategic
nomination is effectively still non-majoritarian.
The rest of the political effects of STAR voting also rely heavily on whether cloning and bullet voting become prominent.
If they do, STAR devolves to plurality, in which case it does not address any of the political issues. If voters are mostly
honest, however, STAR voting addresses all the political issues discussed.
Assuming honest voting, a candidate that is very radical is unlikely to qualify for the runoff round, and even if they do,
they are unlikely to win. In order to reach the runoff in a group of honest voters, a candidate must achieve at least modest
scores across the board, something impossible for a radical candidate to do; a candidate that receives threes and fours from
the entire populus will defeat a candidate that receives fives from 40% of the population and zeroes from the rest. Because
of this, it would be extremely rare for honest voters to put two radical candidates in a runoff, and in a runoff between a
moderate and a radical, the moderate will almost always win. STAR addresses both polarization and legislative
inefficiency.
STAR voting also addresses partisan failure by eliminating the “spoiler” effect; voters can give as many positive rankings
as they want. This means that voters can freely support third parties, increasing their likelihood of being elected.
It is well documented that more expressive voting systems that allow a broader of range of legitimate candidates
significantly boost voter turnout.82 A STAR voting system is highly expressive, allow voters to choose from five scores
for all candidates.
Fundamentally, the effectiveness of STAR voting hinges fundamentally on the prevalence of strategic voting and
nomination, specifically cloning and bullet voting. Because STAR voting has never been tried, there is no way to know
how prevalent these strategies will be.
Condorcet Systems
81
Mark Frohnmayer, "Our Take on FairVote's Position regarding STAR Voting," The Equal Vote Coalition, last modified August 12, 2018, accessed
January 6, 2019, https://www.equal.vote/fv.
82
Margaret Morales, "Better Voting Systems Boost Turnout," Sightline Institute, last modified March 21, 2018, accessed January 6, 2019,
https://www.sightline.org/2018/03/21/better-voting-systems-boost-turnout/.
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Because of the myriad of condorcet systems, it is impossible to apply most of the criteria to “condorcet systems” as a
whole. For an analysis of each of the most common condorcet systems, see Appendix C. There are, however, some criteria
held in common by all condorcet systems. They all:
Comply with majority criterion, Condorcet criterion, polarization and simplicity.
Do not comply with later-no-harm.
Most Condorcet systems violate comprehensibility.
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Appendix C
Condorcet Systems
A Condorcet system is one that complies with the Condorcet criterion, meaning that if one candidate would defeat all
others in pairwise elections, it will be the winner. In all of these systems, voters submit a ranked list of preferences. The
most common Condorcet methods are:
●
●

Copeland’s Method: The candidate who wins the most pairwise elections is declared the winner.83
Kemeny-Young Method: Each possible pairing of candidates is given a score based on the number of votes they
receive in that pairwise election.84 For example, consider an election with candidates A, B and C:

# of voters

Ranking

35

A>B>C

34

B>C>A

31

C>A>B

These yield the following pairwise results:
Candidate Pairs

Number of voters expressing each preference
No preference

Winner

Candidate X

Candidate Y

Prefer X over Y

Prefer Y over X

A

B

66

34

Candidate A

B

C

69

31

Candidate B

A

C

35

65

Candidate C

There is no Condorcet winner in this election. A defeats B, B defeats C and C defeats A. At this stage, the Kemeny-Young
method proceeds by giving every possible ranking of candidates a Kemeny score based on the individual pairwise
preferences it contains.85 For example the ranking A > B > C has the preferences A > B, B > C, and A > C. The Kemeny
score for this ranking is the sum of the scores for each of these preferences. Votes for, votes against or margins can be
used for these scores, but because all voters submitted complete rankings in this example they all yield the same results.
Using votes for, this ranking would have the score 66 + 69 + 35 = 170. Using the same process, all possible rankings have
the scores:

Ranking

Preferences

Score

A>B>C

A > B (66), A > C (35), B > C (69)

170

83

Donald G. Saari and Vincent R. Merlin, "The Copeland Method," Economic Theory 8, no. 1 (June 1996), https://www.jstor.org/stable/25054952.
Jonathan Levin and Barry Nalebuff, "An Introduction to Vote-Counting Schemes," The Journal of Economic Perspectives 9, no. 1 (Winter 1995),
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A>C>B

A > C (35), A > B (66), C > B (31)

132

B>A>C

B > A (34), B > C (69), A > C (35)

138

B>C>A

B > C (69), B > A (34), C > A (65)

168

C>A>B

C > A (65), C > B (31), A > B (66)

162

C>B>A

C > B (31), C > A (65), B > A (34)

130

In this example, all voters completed full rankings, but Kemeny-Young also works with ties.
The idea is that the smallest number of voter preferences is overturned. The maximum possible score in an three candidate
election with 100 voters is 300. Each ranking’s distance from 300 is, effectively, the total disagreement of voters with the
ranking. A score of 300 indicates that all three pairwise preferences expressed are unanimously supported. Each point
removed from that score indicated one voter dissatisfied with one pairwise preference. Kemeny-Young aims to minimize
this dissatisfaction.
●

Minimax Method: The candidate with the smallest pairwise defeat is the winner. Using the same example as
above:

# of voters

Ranking

35

A>B>C

34

B>C>A

31

C>A>B

The following pairwise table can be created, where each cell is the number of voters preferring the candidate in its column
to the candidate in its row.
A

B

C

A

--

34

65

B

66

--

31

C

35

69

--

Worst Outcome:

35

34

31

The candidate with the highest “worst outcome,” or the candidate with the least bad loss, is the winner.
●

Schulze Method: The path strength for each pair of candidates is determined. A path from candidate A to
candidate B is a sequence of pairwise victories that lead candidate A to candidate B. For example, if candidate A
defeats candidate C, candidate C defeats candidate D and candidate D defeats candidate B, then one path from A
to B would be A → C → D → B. Each link in this path assigned a value based on the number of voters agreeing
with the preference. Consider the following example from Markus Schulze, the creator of the Schulze method:
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# of voters

Ranking

8

A>C>D>B

2

B>A>D>C

4

C>D>B>A

4

D>B>A>C

3

D>C>B>A

Now, we create a table of preferences where N[x, y] is the number of voters preferring candidate x to candidate y. Cells
where the candidate in the row wins are highlighted green.
N[*, A]

N[*, B]

N[*, C]

N[*, D]

N[A, *]

--

8

14

10

N[B, *]

13

--

6

2

N[C, *]

7

15

--

12

N[D, *]

11

19

9

--

Using this, we construct a directed graph to illustrate the paths and their strengths.

A path’s strength is the value of its weakest link. For example, the path A → C → D → B has link strengths of 14, 12 and
19, so its path strength is 12. Alternatively, the path A → C → B has link strengths of 14 and 15, so its path strength is 14.
Therefore the path strength from A to B is said to be 14. Using the same method for all other pairs of candidates, the
following path strengths are determined, where P[x, y] is the strongest path from x to y. Cells where the candidate in the
row has the stronger path are highlighted green.
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P[*, A]

P[*, B]

P[*, C]

P[*, D]

P[A, *]

--

14

14

12

P[B, *]

13

--

13

12

P[C, *]

13

15

--

12

P[D, *]

13

19

13

--

Once this process is complete, candidates can once again be compared pairwise, and there will always be a contradiction
free ranking. In this case, that ranking is D > A > C > B.86
●

Ranked Pairs: Each pairwise election is ranked in order of largest to smallest victory strength. These pairs are
added repeatedly to a directed graph without creating a cycle, or ambiguity, and whichever candidate is the root of
the resulting directed acyclic graph is the winner.87 Consider the following example:

# of voters

Ranking

30

C>A>D>B

27

A>B>D>C

25

B>C>D>A

7

D>C>A>B

6

D>A>B>C

5

D>B>C>A

This yields the following pairwise table:
A

B

C

D

A

--

70

33

57

B

30

--

63

52

C

67

37

--

55

D

43

48

45

--

Then, each pairwise result is ranked in order of strength of victory.

Candidate pair

Victory Strength

86

Markus Schulze, The Schulze Method of Voting, https://arxiv.org/ftp/arxiv/papers/1804/1804.02973.pdf.
Tideman, "Independence of Clones."
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A>B

70

C>A

67

B>C

63

A>D

57

C>D

55

B>D

52

The pair A > B is the first one added to the graph.

Then C > A is added.

The next pair to be added would be B > C, but this would create a cycle in the graph, so it is skipped. Instead, the three
victories over candidate D are added.

The root of this graph, or the only node with no arrows pointing to it, is the winner: candidate C.
The idea behind this method is that, within any cycles that may form, the smallest margin of victory is ignored. This
election had a cycle where A beats B, B beats C and C beats A. The smallest margin of these three was B beats C, so that
was ignored, leaving C beats A and A beats B.
30

●

●

Nanson/Baldwin: These two methods are a variant on the Borda count, where candidates are iteratively
eliminated according to their Borda scores until only one remains. In Nanson, all candidates below the mean
Borda score are eliminated, while in Baldwin, the last place candidate is eliminated.88
Tideman Alternative Methods: Alternative Smith and alternative Schwartz are two methods that combine
aspects of Condorcet methods with IRV. These methods use the following procedure:
1. Restrict the field of candidates to the Smith or Schwartz set. The Smith set is the smallest group of
candidates such that every candidate within the group defeats or ties every other candidate. The Schwartz
set is subset of the Smith set where every candidate defeats or ties every other candidate. If there is
Condorcet winner, they will be the only member of the Smith and Schwartz sets.
2. If there is only one candidate remaining, they are the winner.
3. Eliminate the candidate receiving the fewest first choice votes.
4. Repeat the procedure.89

●
●

Black Rule: If there is a Condorcet winner, that candidate is elected. Otherwise, the Borda count winner is
elected.90
Dodgson: If there is a Condorcet winner, they are chosen. Otherwise, each the minimum number of pairwise
swaps of adjacently ranked candidates required to make each candidate a Condorcet winner is determined.91 For
example, consider this election with nine voters and three candidates:

# of voters

Ranking

4

A>B>C

3

B>C>A

2

C>A>B

Pairwise preferences:
A

B

C

A

--

6

4

B

3

--

7

C

5

2

--

This yields a cycle where A > B, B > C and C > A.
In order to make A the Condorcet winner, one of the five voters that ranked C directly above A would have to swap those
candidates. In order to make B the Condorcet winner, two of the voters that ranked A directly over B would have to swap
those candidates. In order to make C the Condorcet winner, three of the voters that ranked B directly over C would have
to swap their votes. Candidate A is the winner, requiring the fewest swaps.
88
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Evaluation by Criteria
1. Feasibility Criteria
All five of the methods discussed above comply with legality and simplicity. The ballots are the same as IRV or any other
ranked choice method.
Copeland’s Method fails resolvability. It is possible, and in fact likely, that multiple candidates will have the same number
of pairwise victories, and the probability of this does not decrease as the number of voters increase, nor can these ties be
broken by a single voter in all cases. All other methods comply with resolvability.
Kemeny-Young, Schulze, ranked pairs, Nanson, the Tideman alternative methods, Dodgson and the Black rule do not
comply with comprehensibility. With the exception of the Black rule, the average voter would have to make a significant
effort to learn these methods, making the results appear somewhat arbitrary to most citizens. The Black rule fails
comprehensibility for the same reason Borda count does: not because it is difficult to understand the process, but because
using scores creates results that seem arbitrary and are difficult to comprehend on a case-by-case basis. Copeland and
minimax comply with comprehensibility because the processes and the results can be understood with minimal effort.
The only Condorcet method discussed that complies with legality, resolvability, simplicity and comprehensibility is
minimax.
2. Strategic Voting Susceptibility Criteria
Schulze, ranked pairs and the Tideman alternative methods comply with independence of clones. Copeland,
Kemeny-Young, minimax, Nanson/Baldwin, the Black rule and Dodgson do not.92
No Condorcet methods comply with later-no-harm. In all of these methods, giving a more positive ranking to a second
choice candidate could cause them to become a Condorcet winner, immediately disqualifying one’s top choice candidate.
Copeland, Kemeny-Young, minimax and Schulze comply with monotonicity. Nanson/Baldwin, the Tideman alternative
methods and Dodgson do not.93
3. “Who Should Win” Criteria
All Condorcet methods, by definition, comply with the Condorcet criterion.
If a candidate receives a majority of first place votes, they are automatically the Condorcet winner; it is impossible for any
other candidate to beat them in a pairwise election. Therefore, all methods that are Condorcet compliant are automatically
compliant with the majority criterion.
4. Political Effect Criteria

92
93

Tideman, "Independence of Clones,"
Nicolaus Tideman, Collective Decisions and Voting: The Potential for Public Choice (n.p.: Ashgate, 2006)
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Because Condorcet methods have rarely been used in political elections, the effects they would have are primarily based
on theory. The theory, however, demonstrates convincingly that Condorcet winners, when they exist, lie at the center of
the views of the population that elected them. More specifically, the median voter theorem says that the Condorcet winner
will always be the median voter’s preferred candidate,94 addressing polarization and legislative inefficiency. Condorcet
methods also ensure that, if there is a candidate with the support of a majority of the population, they are elected,
addressing non-majoritarianism.
This moderating effect may swing too far in the opposite direction of the status quo, especially for legislative elections.
Having an ideologically homogeneous legislature is no better than having a highly polarized one, and choosing the median
voter from each district will create very little variation among elected officials.
The effect Condorcet methods would have on voter engagement is unclear. Because it tends to elect moderates, it would
likely engage more moderates in the process. However, it may alienate the partisans that are typically heavily involved.
Because ranked choice methods are more expressive, Condorcet methods would be likely to engage more voters.
However, because the results are often somewhat incomprehensible, voters may become disillusioned. Overall, the effect
of Condorcet systems on engagement is unclear.
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33

Appendix D
Voting Systems Not Discussed
These are the voting systems already discussed:
● Plurality (status quo)
● Two-round system
● Borda count
● STAR voting
● Condorcet systems
● Instant runoff voting
There are, however, dozens, if not hundreds, of voting systems, and we were forced to limit the number that could be
discussed. Listed below are several prominent voting systems that were excluded and the primary reason they were not
discussed.
●

●

●

Bucklin: This voting system is similar to IRV at first. Voters rank their choices, and if a candidate obtains a
majority, they are the winner. Otherwise, instead of eliminating candidates, all voters’ second choice votes tallied
in addition to their first choices. If there is still no candidate with a majority, then the third choices are counted.
This process continues until a candidate accrues support from more than 50% of voters. If multiple candidates
obtain a majority in the same round, the candidate with the largest majority is chosen. The major flaw of this
system compared to IRV is that it fails later-no-harm, encouraging insincere voting. Expressing one’s honest
second choice could cause their first choice to lose, leading smart voters to bullet vote, or, if ranking all
candidates is required, put a candidate they believe has no chance of winning as their second choice.95
Score/approval: In score or range voting, voters give each candidate a score. The winner has the highest overall
or average score. Approval voting is a simplified version where voters must say whether they approve or
disapprove of the candidate, and the winning candidate is the one approved of by the most voters. Approval
voting is effectively a score voting system with only two possible scores. The problem with this voting system is
that no voter treats the scores the same way. Some voters may favor extreme scores while others more thoroughly
use the center of the scoring scale. This amplifies the voice of the more extreme voter because the difference
between their top choice and the rest of the candidates is larger, giving more impact to their vote. In fact, this
creates a large incentive to bullet vote, where they give one candidate the highest rating and all others the lowest,
because it maximizes the advantage for their preferred candidate.96 This problem has been abundantly clear in the
Dartmouth College’s experiments with approval voting. Until 2009, Dartmouth’s Board of Trustees was elected
using approval voting before it was repealed by a vote of 82%-18%, largely as a result of strategic bullet voting.
Dartmouth continues to use approval voting for its student government elections, where more than 90% of voters
bullet vote and the winner has appeared on fewer than 40% of ballots several elections in a row.97
Majority judgement: Majority Judgement involves a system where voters score each candidate, but instead of
finding the mean of the scores, the winner is the candidate with the highest median score. To break ties, the
median voter is removed and the median is recalculated until the candidates are no longer tied. It fails the
later-no-harm criterion more than nearly all systems discussed here. A smart voter would give their top choice the
highest rank and everyone else the lowest rank and it would devolve into plurality voting. Consider the following
example based on the 2000 presidential election:
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% of voters

Gore rating

Nader rating

Bush rating

49

100

20

0

3

0

100

0

48

10

0

100

In this election, Gore has a median rating of 10, Bush has a median rating of zero, and Nader has a median rating of 30, so
Nader is the winner despite being the first choice of only 3% and the last choice of 48% of voters. Nader’s voters had a
distinct preference for Gore as their second place candidate, but chose to give him a zero to raise Nader’s chances of
winning. If Gore’s voters had insincerely given Nader a score of zero, Gore would have won by a landslide, and the fear
of this occurrence will cause majority judgement voting to devolve to plurality.98
●

●

●

Contingent Vote: Contingent voting is effectively a two-round system where the runoff is held automatically.
Instead of choosing only a single candidate in two separate elections, voters submit a ranked choice ballot. The
two candidates receiving the most first choice votes advance to an automatic runoff.99 This voting system would
have the same minimal effect of a two-round system, where voters still fear vote splitting and are forced to vote
for the least of three evils instead of the lesser of two evils.
Coombs: The Coombs method is identical to IRV, except that instead of eliminating the candidate with the fewest
first place votes, it eliminates the candidate with the most last place votes.100 The largest difference between this
method and IRV is that it fails later-no-harm. Because the candidate with the most last place votes is eliminated,
voters are incentivized to put the candidate they perceive to be the largest threat in last place, meaning that a
relatively small group of strategic voters can cause the IRV winner to be eliminated in the first round.
Anti-plurality: Anti-plurality voting is a voting method where each voter votes against their least favorite
candidate and the candidate that receives the fewest votes wins. This system would actually punish candidates for
being well known as they would receive more votes against than a candidate with little name recognition, and it
would likely cause candidates that are completely unknown to win.101
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Appendix E
Graphs of Statistics Referenced in Section III
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Frequency of Cross Party Pairs

The rightmost column shows the frequency of cooperator pairs across party lines for each Congress. The decrease in this
value reveals an increase in party line voting.
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These charts illustrate the frequency of agreements between cross-party pairs and same-party pairs for each Congress.
There is a clear trend towards an increase in same-party agreement and a decrease in cross-party agreement.

45

In these charts, each member of the House of Representatives is drawn as one node, and nodes are connected with a
darkness proportional to the frequency with which they agree. Over time, the nodes separate more distinctly into two
partisan groups and the connections between these groups decrease.

46

Chart A shows the average disagreement between cross-party pairs over time. Chart B shows the number of cooperator
pairs over time. Chart C shows the number of representatives involved in a cooperator pair, and Chart D shows the
average number of appearances each cooperator makes in cooperator pairs. Chart A, B and C reveal a clear decrease in
cross-party cooperation as a whole, but chart D shows that the representatives that are involved in cooperator pairs are
involved in many pairs.115
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