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Impact

“Always pass on what you have learned.”

- Yoda, Star Wars: Return of the Jedi

One of the last things Yoda advised Luke to do before passing away was to teach others,

new Jedi apprentices, what he had learned about the force. Luke, at that point in the story,

was the last remaining Jedi. So, it was crucial for the survival of the Jedi Order that Luke

passed on what he had learned from Yoda and from his own research of the force. Fans of

Star Wars would agree that passing these teachings on to the next generation had an immense

impact on the Star Wars universe (most would argue that it is a positive one). In our ordinary,

mundane universe, unfortunately, passing on new findings from one’s research might not have

such a drastic effect. Nevertheless, I would argue that social sciences are cumulative and that

even small contributions help paving the way to a better understanding of human behavior.

In the broadest of terms, the research in this dissertation can be classified as microe-

conomics. To be more specific, it is a game theoretical analysis of voting situations in an

information design (Bayesian persuasion) framework. Persuasion can be defined as the act of

providing information to someone in order to influence their behavior (via influencing their

beliefs). In Bayesian persuasion, agents react to the information they receive in a Bayesian (or

in other words, in a rational) way. The research provided in this dissertation mainly focuses

on (i) the theoretical analysis of targeted communication in elections, where a sender (e.g.

an incumbent party) is trying to persuade receivers (e.g. an electorate) to vote in favor of a

proposal (that is either “good” or “bad” for the society), and (ii) the analysis of the sender’s

ability to manipulate receivers’ beliefs and the informativeness of communication protocols

that lead to those beliefs.

The literature on information design bas been booming since Kamenica and Gentzkow

(2011) introduced Bayesian persuasion, and it has two main branches of research. While the

first one is interested in extending the standard Bayesian persuasion model (single sender,

single receiver) and focuses on the designer’s optimization problem, the other branch deals

with applications of Bayesian persuasion into different contexts (e.g. financing, insurance,

medical research). The dissertation aims to contribute to both strands of research; to the
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former by extending the standard model to multiple receivers and focusing on the sender’s

problem under private communication, and to the latter by considering a voting application.

When Yoda was passing on what he knew about the force to Luke, he was actually passing

on a cumulative knowledge that many other Jedis that came before him contributed to. Similar

to Yoda adding to this cumulative knowledge of the force, this dissertation contributes to an

immense body of work on Bayesian persuasion, and (hopefully) contributes to painting a

clearer picture in voting applications.

In problems that involve collective decision making, there are two main ways to model

voter behavior: (i) sincere voting or (ii) strategic voting. While under sincere voting an agent

takes into account only his own belief when choosing his action, under strategic voting, an

agent also considers the actions of other agents. In Chapter 2, we assume that voters vote

sincerely; however, we observe that under the optimal communication structure, sincere voting

is not in any voters best interest. This phenomenon is known as the swing voter’s curse in

the voting literature and refers to situations where a voter is better off voting against their

belief. In our model, this stems from the fact that upon observing their message, agents are

pivotal only in one state of the world (when the proposal is “bad” for them).

The contribution of Chapter 2 primarily lies in employing sincere voting as the equilib-

rium selection, as opposed to finding Bayes Nash equilibrium strategies under strategic voting.

In other words, we wish to circumvent the swing voter’s curse and want sincere voting to be

the optimal action for a voter. We find that ensuring sincere voting is an equilibrium depends

crucially on receivers not being pivotal (in any state). Implementing sincere voting as an

equilibrium is not without a cost though; the sender has a lower probability of implementing

the proposal.

In most voting applications of Bayesian persuasion, it is often assumed that voters do not

communicate with each other prior to taking their action. In reality, however, we know that

people often deliberate before making a final decision, which could be on voting for a political

candidate or simply on buying a product. Chapter 3 builds on Chapter 2 and incorporates

communicating voters in attempting to contribute to filling this gap in the literature. There

are many modelling choices when incorporating exchange of information between receivers.

We assume that voters are in an exogenously given and commonly known network, and that

they can observe their neighbors’ private messages. This can be thought of as the sender

communicating with the receivers via an online platform and receivers being able to observe

messages of their “friends” on the platform.

This seemingly simple modification, however, complicates the problem of finding the op-

timal way to communicate for the sender greatly: many simplifications that we can make

without loss of generality under the standard Bayesian persuasion model fail. Still, even in

the absence of these simplifications, we are able to provide optimal communication struc-

tures for some specific types of networks. Perhaps the most surprising result in Chapter 3
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(maybe not for experts on networks) is a counterintuitive one: it is possible for the sender

to fare better in a network with more connections, or in other words, in a denser network.

Initially, one is inclined to think that if there are more possibilities for communication in the

network, then this does not bode well for the sender as her messages, in a sense, become less

private. However, it turns out that while the sender prefers the empty network to any other,

given two non-empty networks, it is possible that the sender implements the proposal with a

higher probability under the denser one. That is, there exist situations in which the sender

can manipulate the receivers more when there are more links in the network.

In information design, but also in many other sender-receiver models, the sender’s payoff

is often determined only by the receiver’s belief about the true state of the world. This makes

determining what is “feasible” in terms of beliefs for the sender an important task in Bayesian

persuasion problems. In Chapter 4, we refrain from considering a voting application; in

particular, we do not assume any particular underlying game and focus on the problem of

inducible (feasible) distributions of beliefs. When there is a single receiver, inducible beliefs

can be characterized by one simple condition, Bayes plausibility, which simply means that the

mean of the posterior beliefs is equal to the prior belief. This follows easily in the single receiver

case, as the receiver is updating his belief via Bayes rule. But when the model is extended

to multiple receivers, Bayes plausibility alone is not sufficient for inducibility. In contrast to

Chapter 2 and Chapter 3 in which we assume there are only two states of the world,

we allow for an arbitrary finite state space and we provide a characterization of inducible

distributions of beliefs by identifying the additional conditions required for a distribution to

be inducible.

While Chapter 4 is on information design, it also contributes to the literature on knowl-

edge. In particular, we define a new notion of informativeness for communication protocols,

which depends on the higher order information of receivers. In the Bayesian persuasion

literature, informativeness is considered in terms of Blackwell (1953), that is, according to

first-order beliefs. We, on the other hand, focus on communication structures that induce the

same first-order beliefs and distinguish their informativeness by the information they have

about other receivers’ information about the true state. We then employ this definition to

provide a characterization of the set of least informative communication protocols.

This definition comes in handy when the sender wishes to induce a particular distribution

of beliefs but also wishes to restrict the information receivers have about each others’ beliefs.

If you are someone who wants to polarize a group, you may wish to restrict what one subgroup

knows about the other subgroup’s knowledge of the state, as it would increase the probability

of disagreement within the group. When Emperor Palpatine (a.k.a. Darth Sidious) plants

the seeds of betrayal into Anakin Skywalker’s mind, he always restricts some information

about what the Jedi Order knows about the force, which consequently leads to the ultimate

polarization between Anakin and the Jedi Order when Anakin becomes (spoiler alert) Darth
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Vader.

The results in this dissertation will probably be interesting for other academics who are

interested in information design, but I also hope it will be an interesting topic for a more

general audience who are interested in other branches of game theory as well. It attempts to

fill in some gaps in the literature and help paint a more complete picture, and my hope is that

it will be useful for researchers that will work in this area in the future. All chapters in the

dissertation are submitted to various journals as individual papers and are currently under

review. I have presented these works in numerous conferences so far, and I hope that it will

reach more researchers in the future after being published.

As much as theorists like to talk about the scientific impact of their research, for some

mysterious reason, they generally seem to be uncomfortable when discussing its immediate

social impact. While I do not see a problem with “art for art’s sake” (I do not in any way mean

this dissertation is a work of art), I also do not agree that there aren’t any social implications

of even a very abstract, theoretical study. In the case of this dissertation, we can infer from

Chapter 2 that it is costly for the sender to ensure sincere voting and further, the sender

should target a slightly larger portion of the electorate than is required to pass a proposal if she

wishes to achieve this. Incorporating exchange of information between receivers, Chapter 3

tells us that more communication may not always be bad for the sender. Given some types

of connections between receivers, the sender may even not be affected at all (relative to the

empty-network) by communicating voters. Chapter 4, on the other hand, tells us that there

is a limit to the degree of polarization the sender can achieve between the receivers and the

higher order information of receivers plays an important role in achieving this.

In any case, the immediate social impact of this dissertation will not be as powerful as the

social impact of an empirical case study. Nevertheless, something that seems relatively less

useful at one time might very well prove to be effective in another.

“Difficult to see. Always in motion is the future.”

- Yoda, Star Wars: The Empire Strikes Back
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