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Abstract. This paper analyzes the use of political bots in terms of evo-
lutionary game theory. We study a population where there are two kinds
of politicians. The first kind corresponds to politicians that employ bot ac-
counts, whereas the second corresponds to politicians that prefer a more
personal interaction (i.e. without relying on bots). We show that using bots
is an evolutionarily stable strategy. The predicted outcome of this game im-
plies that we can expect a world of increasing noise, with growing armies of
bots at the disposal of politicians and eruptions of fake news disseminated
by bots.
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1 Introduction

The use of bots in politics has become a worrying phenomenon, particularly
since the 2016 U.S. Presidential election, when nearly 20% of the entire online
discussion was generated by non-human entities [1]. Political bots are algo-
rithmically driven entities that participate in political discussions in order
to promote specific views or opinions [5]. One of their main features is that
they appear as legitimate users, i.e. their intervention is based on deceit.
This is why political bots can have a negative impact on the quality of the
democratic political debate.

In the upcoming years the number of bots will increase to the extreme
that social media environments might be mainly populated by bots, so that
most of the interactions would be machine-machine [4]. Thus, the future
social media ecosystems will impose new challenges in the political arena,
since it would be necessary to find new ways to deal with our technological
environments and also to develop tools in order to assist human users in
identifying who they are interacting with, a human or a bot [3].

Considering these facts, in this work we show, through a simple evolutive
game, that using political bots is an Evolutionarily Stable Strategy (ESS).
Evolutionary game theory has been applied most widely in the area of evolu-
tionary biology, which in turn is based on the idea that an organism’s genes
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determine its characteristics and, therefore, its fitness in a particular environ-
ment [2]. In this context, a given strategy is evolutionarily stable if, when the
whole population is using this strategy, any small group of intruders using a
different strategy will eventually disappear after several generations.

This means, in the context of social media ecosystems, the best fitted
politicians are those who use bots. This result has the same structure than
prisoner’s dilemma game: all politicians would be better if they do not use
bots; however, due to the competition forces, politicians who use bots are
those who survive and this is why they opt for using political bots. The
remainder of this work is organized as follows. Section 2 poses the use of
political bots in terms of an evolutionary game and section 3 presents the
results. Finally, the paper concludes with some final thoughts.

2 The game

Suppose that there is a population of politicians competing with each other
for the public attention. The interactions take place inside social networks,
such as Twitter. Let’s assume for simplicity that attention competition in
this population involves two politicians interacting with each other and at
any given moment.

In this population there are two kinds of politicians. The first kind
corresponds to politicians that employ bot accounts, whereas the second cor-
responds to politicians that prefer a more personal interaction (i.e. without
relying on bots).

When a politician who does use bots competes with a politician who
does not, the former gets the majority of the attention. On the other hand,
when politicians of the same kind compete, they get equal shares of the
attention. In this second case there are two possibilities: i) both politicians
do not use bots; ii) both politicians use bots. We assume that in the former
scenario politicians receive more attention than in the latter because the
public perceive them as more close and reliable. Thus, the four possible
scenarios can be ranked, from the most-desired outcome number 4 to least-
desired number 1:

4 = “I use bots, you do not use bots”

3 = “I do not use bots, you do not use bots”

2 = “I use bots, you use bots”

1 = “I do not use bots, you use bots”

Following the previous ranking, we write the corresponding payoff ma-
trix (figure 1). There it is summarized what happens when two politicians
interact. Observe that this payoff matrix has the same structure than the
prisoner’s dilemma game: both politicians would be better if they would not
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Figure 1: Payoff matrix.

use bots than if they both use them. The best outcome for any politician is
to use bots when the other politician does not use them. On the other hand,
the worst outcome is to do not use bots when the adversary is using them.
Thus, both politicians end up using bots, in spite of the fact that they would
be better in the opposite case.

3 Results

This section follows [2](chapter 6) and shows that using bots is an Evolu-
tionarily Stable Strategy. It means that in this environment, the best fitted
politicians are those who use bots. Let’s suppose that in this population
of politicians, an x fraction of the population corresponds to those that do
not use bots, whereas a 1 − x fraction uses bots. We compute the expected
payoffs of both kind of politicians, E(NB) for those we do not use bots and
E(B) for those who use them.

E(NB) = 3 ∗ x + 1 ∗ (1 − x) = 2x + 1 (1)

E(B) = 4 ∗ x + 2 ∗ (1 − x) = 2x + 2 (2)

It is clear that for all possible values of x, we have E(B) > E(NB). Thus,
the strategy do not using bots is not evolutionary stable. Having said that,
it is the turn to determine if using bots is an evolutionarily stable strategy.
Let’s suppose that for a very small positive number x, a 1−x fraction of the
population use bots and an x fraction does not use bots. Then, we compute
the expected payoffs for both kinds of politicians:

E(NB) = 3 ∗ (1 − x) + 1 ∗ x = 3 − 2x (3)

E(B) = 4 ∗ (1 − x) + 2 ∗ x = 4 − 2x (4)

Again, for all possible values x, we have E(B) > E(NB). Thus, using
bots is an evolutionarily stable strategy. We can interpret this result as
follows. If the politicians’ population consists only of those who do not use
bots, and a few politicians who use bots enter into this community, then
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the latter will perform better, since they rarely meet each other. Therefore,
the original group cannot outperform the newcomers and consequently they
cannot be expelled from this population.

On the other hand, assume now that the politicians’ population is com-
pletely composed by politicians that use bots. Then, suppose that a small
group of politicians who do not use bots enter into this population. In that
case, when a member of the intruder group interacts with one of the original
population, he will lose the competition for the public attention. Therefore,
the population of politicians who use bots survives the invasion of politicians
who does not; consequently, to use bots is an evolutionarily stable strategy.

Thus, even though politicians know that they are better when anyone
avoids using bots, they opt for employing bots because they think that the
rest of politicians will use this kind of technology and, consequently, that
they will lose public attention.

4 Conclusions

The results of this paper are on the same line with one of the most striking
paradoxes of our time: we rely on technology as a way of being close to
each other; however, instead of approaching us, technology can separate us
and make more difficult to distinguish between the noise and the signal.
The predicted outcome of this game implies that we can expect a world of
increasing noise, with growing armies of bots at the disposal of politicians
and eruptions of fake news disseminated by bots.
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