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Summary

Chapter 2 - Bayesian Persuasion in Elections with Sincere Voting

In this chapter, we focus on targeted messages in elections. We employ a Bayesian persuasion

framework to analyze a situation, where a sender (e.g. an incumbent party) wishes to pass

a proposal and is communicating with multiple (and identical) receivers (e.g. an electorate)

prior to the vote. While the sender only wants to implement the proposal, each receiver wants

the proposal to pass only if it is “good” for society.

We observe that if the sender communicates publicly, then she can increase the probability

of implementing the proposal drastically. However, we find that there is a better way for the

sender to communicate, which is by allowing for private and correlated messages. Under

sincere voting, private communication improves upon public communication considerably.

But it is not without a caveat: it is not in the voters’ best interest to vote sincerely under the

optimal communication strategy. More precisely, the optimal communication strategy leads

to the swing voter’s curse, that is, receivers are better off voting against their beliefs. Hence,

sincere voting is not an equilibrium.

As assuming sincere voting makes the model tractable and since it has also empirically

been shown to be not uncommon, we employ sincere voting as the equilibrium selection. In

particular, we characterize an optimal communication strategy that leads to a Bayesian Nash

equilibrium (BNE) under sincere voting. We find that while this optimal communication

strategy also improves upon public communication, it is not without cost to the sender to

implement sincere voting as a BNE: the probability of implementing her preferred outcome is

lower than the case where voters are not strategic.
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Chapter 3 - Bayesian Persuasion in Communication Networks

The motivation for this chapter stems from the fact that in Bayesian persuasion problems

with multiple receivers, it is often assumed that the receivers do not communicate with each

other prior to taking their action. However, in reality, people usually deliberate before voting

or ask the opinion of a friend simply before buying a product. We incorporate this exchange of

information between receivers in a Bayesian persuasion framework by assuming that (identical)

receivers are connected by an exogenously given and commonly known network. The sender

wants to implement a proposal and commits to a communication strategy that sends private

and correlated messages to the receivers. On top of their own private realizations, receivers

can also observe messages of their neighbors in the network, and after updating their beliefs,

vote sincerely on the proposal. We examine how networks of shared information affect the

sender’s gain from persuasion.

We first show that introducing a network structure (such that receivers also observe their

neighbors’ messages) leads to the failure of several assumptions that can be made without loss

of generality in standard Bayesian persuasion models (e.g. anonymity, straighforwardness,

truth-telling in the sender’s preferred state of the world). This complicates the problem of

finding an optimal communication strategy for any given network. However, we are still able

to determine sufficient conditions for optimality given some specific types of networks.

In exploring optimality, we start by showing that the sender’s gain from persuasion is

highest under the empty network. There are, however, non-empty networks under which the

sender can do as good as under the empty network. We provide such sufficiency conditions

for also the star, circle, and line networks, together with some general results on regular

and irregular networks. Finally, perhaps surprisingly, we show that it is possible for the

sender to fare better under a denser network. One would expect that the sender’s gain from

persuasion is monotonically decreasing with the number of links in a network, however, there

exist situations where the sender can exploit the connections between receivers and achieve a

higher probability of implementing her preferred outcome.
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Chapter 4 - Belief Inducibility and Informativeness

The subjects of this chapter are inducible distributions of posterior beliefs and the informa-

tiveness of different classes of communication strategies that induce a distribution. Since the

sender’s payoff is often only determined by the beliefs of receivers, determining feasible dis-

tributions of posterior beliefs is an important problem in information design. When there is

a single receiver, the only restriction on the inducibility of a distribution of beliefs is Bayes

plausibility, that is, the mean of the posteriors is equal to the prior. When we extend the

model to multiple receivers, however, Bayes plausibility is no longer sufficient for inducibility.

Hence, we first characterize, under a finite state space, the additional conditions required

to ensure that a distribution is feasible for the sender. Further, we define three classes of

communication strategies; minimal, direct, and language independent, and show that any dis-

tribution of posterior beliefs can be induced by a direct, and also by a language independent

communication strategy (LICS).

Given that a distribution is inducible, there are often multiple communication strategies

that induce it. While obviously all such communication strategies induce the same first order

beliefs, they may differ in the higher order information they provide. In situations where

the sender wishes to restrict this higher order information receivers have about each others’

information about the state, she faces the problem of choosing a communication strategy that

provides the least amount of such information.

For this purpose, we introduce a new definition for informativeness of communication

strategies that induce a distribution. That is, we define informativeness according to the

higher order information communication strategies induce. In particular, one communication

strategy is more informative than the other if, after each agent receives a message, the set

of the pairs of states and other agents’ messages (or posteriors) he deems possible is smaller

under the former than the latter. We then show that the “least informative” communication

strategy belongs to the class of LICS’s, and provide a sufficient condition for an LICS to be

least informative.
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