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ABSTRACT

The vast majority of research in social choice theory, be it axiomatic
characterizations, welfare bounds, or equilibrium analysis, makes
the implicit assumption that the entire affected population votes.
However this ideal description is very far from the situation in prac-
tice, and even more so in the age of online voting and various direct
democracy initiatives—often, a handful of avid voters effectively
make the decisions for the silent majority.

Our starting point is that abstention and partial participation
are not a curious exception but the norm. We therefore argue that
models of abstention should be given at least as much attention (if
not more) as models of strategic behavior, and theoretical properties
of voting rules such as welfare and fairness guarantees must be
evaluated in light of such models in order to be relevant.

To that end, we call the multiagent systems research community
to design more effective tools to better handle both causes and
effects of low participation; and highlight promising directions.
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“There are two hundred million people in the country, and
with odds like that, I don’t think we ought to waste our time
wondering about it... ..let’s have supper.”

—Norman Muller, Franchise by Isaac Asimov

1 INTRODUCTION

Social choice is recognized as one of the core themes in multiagent
systems, as evident in the high number of influential papers on the
topic published at AAMAS and related venues. The idea is simple—
having a number of agents (be it human, machine, organizations,
or other) with conflicting opinions or preferences, let them vote
and aggregate the ballots.

This process is justified by many theoretical results: From the
famous Condorcet Jury Theorem, which states that a majority of
independent opinions is likely to find the right answer [14], to
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various voting rules that are designed to maximize social welfare,
guarantee various fairness properties, or hold certain axioms [6].
However, most of these results make the implicit assumption that all
the relevant population votes. This observation is far from new, and
even more than 20 years ago, Felsenthal and Machover [27] wrote
that ‘“Theoretical discussion of abstention is conspicuous by its
almost total absence in the literature. While they meant specifically
the literature on voting power, we argue that this observation is
too true in general, even today.

Running example. Consider two alternatives A and B with higher
60% overall support for A. Yet many of A’s supporters could be less
informed, or face higher voting costs due to geographic or social
constraints. It is thus possible that supporters of B turnout in higher
numbers, making it win. Yet, the selected alternative would affect
the entire population, whether they had voted or not.

Our purpose in this paper is first to convince that partial par-
ticipation is not some curious anecdote but rather the norm, and
that it should be taken seriously by any researcher in the area of
social choice and voting. Then, we would like to sketch an initial
map of the most relevant research directions for understanding and
mitigating the effects of partial participation, focusing on the right
type of models we should use and behavior we should incentivize.

Is turnout really low? Voting takes place in diverse circumstances,
and turnout depends very much on the context and the voting
population. We can perhaps expect full turnout at small high-stake
votes like a jury or Papal elections,! but this is quite exceptional.

In Table 1 we collected common participation rates in various
contexts. This is by no means a systematic study, but it serves to
show that: (1) the typical turnout is far from 100% in most contexts;
and (2) there is huge variability between and within contexts.

Thus indeed in many situations we may have a minority such as
the B-supporters in our running example dictating their preferences
over the ‘silent majority’.

Moreover, this is only the tip of the iceberg. Recent proliferation
of various voting apps and add-ons—from classic doodle.com to
fun kahoot.com and polls on Facebook—allow essentially anyone
to conduct voting on any issue, small or large, and elicit votes from
a designated group. Unfortunately we are unaware of studies that
looked at the turnout of such votes,2 but there is no reason to
believe it is higher than in other contexts [58].

The Paradox of Voting. The paradox of voting, which goes back
at least to Downs [21] is the observation that even in medium-scale
elections with thousands of voters, let alone large ones, a single
voter is very unlikely to affect the outcome, and is thus almost

! Although cardinals as well as Congressmen had been put under arrest to prevent
them from voting [36, 37].
21t is hard to tell for example how many people did not answer a Doodle poll.
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Context turnout | source

US presidential elections | 52%-62% | [(Wikipedia)]
US company boards 73% [17]

MKSs in Israeli Parliament | 53% oknesset.org
Swiss referenda 30%-80% | [42]
Participatory budgeting | 1%-14% | [34]

Table 1: Typical turnout in various voting contexts. Some of
these refer to a specific instance or time period, see refs.

indifferent between voting and not voting at all. If we add even
a small cost to the act of voting (say, the effort required to get to
the ballot or to form an informed opinion) then voting essentially
has negative expected utility. Therefore we should not be surprised
that turnout is far from 100%, but rather that it is far from 0!

1.1 What’s wrong with partial participation?

Distortion. First and foremost, abstention distorts the outcome
even for simple Majority, as the running example above shows. A
Borda winner? of the active votes may not be the Borda winner (and
may even be the Borda loser) of the entire population; a participa-
tory budgeting outcome that is guaranteed to be proportional may
violate proportionality once inactive voters are also considered; a
facility placed in the optimal location to serve the active voters may
turn out to provide poor service in general; and so on.

In practice, it is estimated that more than 3% of board decisions
would flip if the entire board had voted [17], and this is the domain
with the highest turnout in Table 1. All of these problems become
more severe if the tendency to participate is somehow correlated
with the preferences themselves. E.g. it was shown that in partic-
ipatory budgeting some age/race/socioeconomic groups vote in
substantially higher numbers [34].

Engagement. A second motivation comes from the fields of polit-
ical and organizational science, which often see voting not just as
a tool to find a ‘good outcome’ but as a form of civic participation,
and means of boosting engagement within one’s community [1, 7].
In that respect, low turnout, even if perfectly representative, may
indicate and even exacerbate low engagement and distrust. For
example, Leininger and Heyne [42] claim that a higher turnout
in Swiss referenda would probably not change their outcome, but
increase their public legitimacy.

In the next three sections, we describe three sub-areas of AAMAS
in which researchers can contribute in mitigating both the distor-
tion and the engagement problems mentioned above. In each area,
we briefly review some existing research directions, emphasizing
possible limitations, and suggest alternative ideas.

2 MEASUREMENT AND MODELING

The Social Choice community has developed three types of tools
that could be valuable in analyzing partial participation:

(1) Axioms and quantitative notions of social welfare, fairness, and
proportionality, in order to compare different voting rules.

3Borda is a voting method where each voter ranks candidates, and higher-ranked
candidates get proportionally higher score.
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(2) Measures of distortion due to imperfect input (e.g. ordinal in-
stead of cardinal).
(3) Models of strategic voting.

These tools are already being used to some extent in order to un-
derstand the impact of abstention.

Worst-case and Best-case abstention. Suppose that we know or
estimate that in our running example the abstention rate is at most
8%. Since the gap between candidates is larger, we know that the
better candidate A is still guaranteed to win, regardless of who fails
to vote. That is, we have a worst-case guarantee on the outcome of
the Majority rule, that depends on the margin.

Conversely, the best-case is when the active voters are sampled
uniformly from the population. In this case both the margin and
the size of the population matter. E.g. even if half of a population of
a million would vote, the probability that B wins is negligible.

When considering other voting rules, both worst-case and best-
case effects of abstention can be far less trivial, and may apply to
any measure of welfare, fairness, etc. Yet to the best of our knowl-
edge, these questions are rarely studied, except in specific settings.
Some notable exceptions are [48], where authors bound both worst-
case and best-case effect of abstention on protection from sybils;
and [25], which empirically studies robustness of various Partici-
patory budgeting rules to random abstentions. In contrast, there
is ample literature on the (far more complicated!) issue of sample
complexity, where voters are restricted to communicate only part of
their preferences, see [45] and references therein. We believe that
almost any result on positive properties of voting rules should be
complemented with some analysis of their robustness to abstention.

Strategic abstention. Curiously, while game-theoretic consider-
ations require more complex analysis than best- or worst-case
models, they were studied from the outset. Calculus of Voting was
suggested already back in the 1960’s as an economic approach to
explain the ‘Paradox of Voting’ [55], and was later extended to
analyze strategic voting with multiple candidates [49, 52, 54]. A
survey of economic and game theoretic approaches to voter turnout
is in [20]. There are also newer and simpler models of strategic
abstention such as ‘lazy bias’ [19] where a voter abstains whenever
she is not pivotal.

However, in almost all of these models we get that from a large
population, only a tiny fraction will vote in equilibrium (or some-
times a single voter [23]). Notably, this is true even for simple
voting rules that hold the participation axiom (i.e. a voter is never
better-off by abstaining). Thus proving existence of this axiom or its
relaxations [2], would be at most a partial solution to our concerns.

Experiments. The literature is abundant with experiments of
strategic abstention. However these experiments (much like exper-
iments of strategic voting in general) typically focus on aggregate
voting behavior, i.e., overall turnout, and in particular on repro-
ducing or refuting certain notions of equilibria in specific voting
games [4, 41]. Studies that track individual behavior (like [5]) are
more helpful in that respect, but less common.

2.1 Future focus
We argue that theoretical and experimental work should focus on:

o Testing behavior on the individual level, in order to account for
heterogeneity and different types of behaviors;
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e Trying to separate what voters believe (in particular about chances
of being pivotal) from their actual decisions. This separation al-
lows us to maintain the self-interest assumption and apply game-
theoretic analysis, while still considering a broad set of behaviors
due to variability in perception.

These directions are already used in the study of strategic compro-
mise in voting, both in theory [46, 51, 53] and in experiments [26,
56], and can be extended to abstention.

For example, in a preliminary work with Ganesh Ghalme [31],
we showed that such biased perception of pivotality may lead to
substantial turnout in equilibrium, and characterized conditions
under which Condorcet Jury Theorem is maintained in a population
with heterogeneous voting costs.

Similar questions can be studied for other properties and under
different abstention models. This is crucial, as change of a few
percents in voter turnout is likely to have more impact than strategic
behavior that happens in the fringes.

3 MECHANISM DESIGN

If our focus is on distortion due to non-representative set of voters,
then social choice literature offers two very useful tools, although
they are often discussed in different contexts.

Sampling. The premise of most abstention models mentioned
in the previous section, is that voters abstain because they are not
pivotal enough to justify the effort. Then, as in our running example,
those who happen to be more motivated or face lower costs, may
support the less popular alternatives. However, suppose we only
sample 3 voters and ask them to vote. Since each of them has a
substantial influence on the outcome, it is highly unlikely they will
choose to abstain. The chances of the wrong candidate B getting
elected are about 35%, but drop sharply as we increase the size of the
sample. This idea is highly related to the ancient practice of sortition,
i.e. randomly selecting representatives from a population [10, 35].

Indeed, several recent works showed that sortition with a rea-
sonable sample size can guarantee various notions of welfare, pro-
portionality, and representation [9, 22, 47], and some argue for its
wide adoption [12]. In another preliminary work with Ghalme that
is built on the bounded-rational models mentioned above [30], we
suggest to use a second round in case the first round is nearly tied.
The idea is that voters will conclude they are more pivotal than
previously thought and then vote in higher numbers in the second
round. In case the margin in the first round is sufficiently large, we
can call the results as they are very unlikely to favor the minority
candidate.

Delegation. Direct delegation of voting rights has been suggested
and analyzed explicitly as a solution to low participation [13, 33],
and direct or transitive delegation can be shown in some circum-
stances to even beat full participation on various criteria [3, 32, 44].
This is true especially when voters avoid active participation not
due to high cost, but since they are unsure about the right decision,
and can now delegate to others who are more informed.
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3.1 The problem with sampling and delegation

While both tools have been shown to be effective in improving
the outcome, thereby tackling our distortion problem, they are in-
herently problematic when considering our second motivation of
engagement. This is particularly obvious with sampling, as evident
from the Franchise quote in the opening: if only few people are
ultimately active in the voting process (regardless of how they are
being selected), then the rest of us don’t have to wrap our head
around health and economics, transportation and social security
dilemmas. We might as well go and “have supper".

With delegation, the engagement problem may seem less acute.
After all, voters can still vote, if they want to. So ideally, only some
of those who would otherwise abstain would delegate. But there is
some evidence that reality is worse than that.

Theoretically, some delegation schemes might create a strict
dis-incentive to accept delegated votes from others [39]. Further,
experiments show that delegation results in poor outcomes, not
because of power concentration, but simply because too many
voters choose to delegate. This is true even compared to another
experiment where voters could have abstained [8].

Moreover, it has been argued (in other contexts) that delegation
allows for reduced accountability [28]. This does not mean that
delegation is a-priori bad, but that it might exacerbate the very
problem it is trying to solve, and should be carefully applied.

3.2 Future focus

In light of the above discussion, we again argue in favor of two
research directions:

A Principal-Agent approach. We would like to incentivize voters
to invest effort in getting more information to guide their vote,
rather than abstaining or guessing.

Mechanisms for incentivizing effort have been studied in other
areas of mechanism design [29, 43], but these techniques may not
be suitable for voting (e.g. paying the players).

Focus on the candidates. Instead of trying to incentivize voters
directly, we can focus on those who already have a strong incentive
to recruit voters. That is, the candidates or lobbyists.

Delegation schemes can play an important role in both directions,
and we next outline one such proposal: The general idea is to
allow (direct) delegation, but where more followers have decreasing
marginal impact on the proxy’s weight. That is, an active voter with
25 delegated votes has less power than, say, two proxies with 12
votes each. In particular, under the Penrose Proxy Voting (PPV) rule,*
the weight of each proxy is set to the square root of its number of
followers. One benefit of this idea is to keep the power of proxies
in check, without a formal cap.5 However in our context, our goal
is to allow voters to choose their level of participation: Delegating
to a large and popular proxy would typically require very little
effort, but also carries little benefit to the voter. If she wants to
influence more, she could ‘do some research’ and find a smaller
proxy, becoming more informed in the process. Then of course,
our voter can decide she is sufficiently informed on a topic to vote

4A reference to Lyonel Penrose’ square-root law for proportional representation [38].
SIndeed, a similar idea has been very recently proposed with this goal in mind [57].
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Figure 1: The cover art of Franchise shows Norman Muller
connecting to Multivac. The ending sentence says: “In this
imperfect world, the sovereign citizens of the first and greatest
Electronic Democracy had, through Norman Muller exercised once
again its free, untrammeled franchise”

directly for maximal influence, or maybe even to try and attract
votes from others.

We can also consider this process from the perspective of the
proxies/lobbyists, who need to make quadratic effort in order to
linearly increase their voting weight on a particular binary vote.
This may sound familiar as this is exactly the logic behind quadratic
voting [40] (where our lobbyists are the strategic voters). However
the dynamics would be different as there is no fixed set of players
and no clear distinction between proxies and followers.

4 ARTIFICIAL AGENTS

Learning and representation of preferences has received much
attention, including at AAMAS, and even has dedicated workshops
such as M-PREF. In the context of prevalent abstention, learning
preferences may look like a silver bullet. Who needs real voters?
once our laptop/phone/smart watch learn our preferences, they
could vote on our behalf!

If this sounds far-fetched, recall that we already have review
assignment systems that do not require bidding, and instead infer
the reviewer’s preferences from her list of publications [11].

The extreme potential of such systems was demonstrated in
Asimov’s Franchise from 1955, where the all-powerful computer
Multivac uses its vast understanding of human preferences and
desires to select a single representative voter on behalf of the entire
US population.

The recent and sudden introduction of LLMs to our lives, brought
us some steps closer to this reality. In [15], Conitzer et al. critically
discuss various ways LLMs may learn from human preferences.
Some of the models they review, like Reinforcement Learning from
Human Feedback deal with using human preferences to guide the
decisions of Al systems, which is the opposite direction of our
intention. Other methods such as Constitutional AI and the authors’
novel proposal of Simulated Collective Decisions suggest generating
‘virtual votes’ on various issues by a system that has already learned
collective preferences to a sufficient degree.

In the half-sarcastic closing paragraph of Franchise (see Fig. 1 cap-
tion), Asimov emphasizes both the utopian and dystopian aspects
of the end point of such progress. This tension mirrors how our
two motivations for solving the abstention problem are conflicting:
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delegating our votes to a computer may, in some circumstances, im-
prove the outcome and mitigate the distortion that results from low
and biased participation. But this may come at a cost of lowering
voters’ engagement and accountability even further. Indeed, this
is a very similar dilemma to the one we highlighted in Section 3,
regarding delegating votes to other people.

Delegating-to-the-machine might be suitable or even necessary
for tuning the parameters of a recommendation system, or a smart
vehicle safety module [50]. But our conclusion is that we would
(and should!) be wary of using it to decide about budget allocation,
educational policies, presidential elections, and any scenario where
we see value in participation itself.

4.1 Future focus

Our main message regarding artificial agents is not for a particular
technique or result, but rather about the way they should be applied.

We mentioned above systems like TMPS that enable conferences
to skip explicit bidding. However, some conferences use such sys-
tems to facilitate bidding. Perhaps this is done only due to lack of
sufficient input, or to improve the matching quality, but it outlines
the correct way (in our opinion) to use learned preferences, at least
in sensitive situations.

There is already a large economy of ‘Voting Advice Applications’
(VAA) that started from simple booklets handed to school pupils [18,
24]. The diverse expertise in the AAMAS community could be put
to use to take VAAs to the next level.

The success of such VAAs tightly depends on the issues and
tools we mentioned in Section 3. For example, we could obtain
the benefits of delegation without the reduced accountability, by
explicitly exposing voters to the preferences of their peers.

One possible source of inspiration for the right information flow
could be the ways in which heterogeneous flocks of animals reach
consensus in the work of Lain Couzin [16].

5 CONCLUSION

Low turnout is the unavoidable shadow of the blessed ability to
vote anywhere and on anything. It means that even when taking
democratic decisions, in practice it may be a small minority that
dictates the outcome for everyone.

Much like strategic behavior, the amount and identity of those
who participate may have a huge effect on the outcome, making
any naive analysis of voting rule guarantees utterly irrelevant.

But despite the fact that abstention has far greater impact than
strategic voting, and should in principle be easier to model and
to deal with, it is far less studied both generally and within the
AAMAS research community. Moreover, in this article I warn that
some of the techniques that might seem promising in curbing the
tyranny of the minority—in particular delegating our voting rights
to other voters and/or computers—may be a double edge sword.

I therefore hope that the community will take this ‘call to arms’
seriously, in making sure the tools we develop help voters under-
stand their own preferences better, inform them and empower them
in making their own decisions, rather than voting on their behalf.
Indeed, this may leave us with somewhat less time for personal
activities (like supper), but with more accountability for decisions
that affect us all.
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