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Social Preferences under Risk and Expressive Voting in ∗ Large Elections



Abhinash Borah† Abstract We propose a foundation for expressive voting that is based on a novel theory of social preferences under risk. Under our proposal, expressive motivations in voting endogenously arise from the particular way in which risky social prospects are assessed. To emphasize this connection, we relate expressive voting to evidence on pro-social behavior under risk, e.g., sharing chances in the probabilistic dictator game. We illustrate the scope of our preference-based foundation for expressive voting by relating it to some key questions in the literature: why, for expressive considerations, might voters vote against their self-interest in large elections and why might such elections exhibit a moral bias (Feddersen et al. 2009). Specifically, we consider an electoral set-up with two alternatives and explain, within a rational framework, why, when the size of the electorate is large, voters may want to vote for the alternative they deem morally superior even if this alternative happens to be strictly less preferred, in an all-inclusive sense, than the other. Keywords: expressive voting, social preferences, decisions under risk, voting against self-interest, moral bias of large elections JEL classification: A13, D01, D03, D72, D81 ∗
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Motivation



For many voters, choices in elections are driven not just by an instrumental motivation to influence the electoral outcome but also by an expressive concern that is more directly and intrinsically connected to the nature of the electoral alternatives under consideration.1 This connection draws on how such alternatives may express features like a voter’s values, ideology, identity and self-image. The classic argument in favor of expressive voting builds on the observation that in large elections the probability that a voter’s vote is pivotal is fairly insignificant. Therefore, in the presence of even minimal costs of voting, voter participation in elections should be negligible, if such participation is driven purely by instrumental considerations. As such, non-trivial voter participation, as is seen in real-world elections, suggests that something along the lines of expressive considerations play a significant part in shaping voters’ electoral choices. At this level of generality, the logic of expressive voting seems compelling. However, a common criticism against it is that it is ad hoc. Most standard approaches to modeling expressive voting do so by simply adding an exogenous non-instrumental utility term that captures the idea that voters find the very act of voting or, in other cases, the act of voting for certain alternatives expressively compelling. However, no account is generally provided for the micro-foundations of this non-instrumental utility term. In this paper, to address this criticism, we propose a foundation for expressive voting that is based on a novel theory of social preferences under risk. That is, we propose a theory of decision making in risky social environments and show, how, when applied to the voting problem, an expressive consideration endogenously emerges from the particular way in which risky social prospects are assessed. Therefore, under our formalization, an expressive assessment 1



The theme of expressive voting dates at least as far back as Buchanan (1954). For



comprehensive accounts on the subject, see Brennan and Lomasky (1993) and Schuessler (2000).
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is not something that remains particular to voting, but is rather a property of social preferences under risk, in general. To show the scope of our novel preference-based foundation for expressive voting, we relate it to some key questions in this literature. First, we provide a rigorous explanation to the question of why, for expressive considerations, might a voter vote against her self-interest. Second, we show why large elections may exhibit a moral bias, i.e., “controlling for the distribution of preferences within the electorate, alternatives that are understood by voters to be morally superior are more likely to win in large elections than in small ones” (Feddersen, Gailmard, and Sandroni 2009). In order to understand the connection between social preferences and expressive voting—specifically, the issues of voting against self-interest and the moral bias of large elections—it is instructive to begin by appealing to some experimental evidence. So, consider the following two experimental findings with the goal of identifying the common thread that runs through them. Voting Against Self-Interest and The Moral Bias of Large Elections: Feddersen, Gailmard, and Sandroni (2009)—FGS hereafter—consider an experimental election setting with a group of n > 0 individuals who must choose between two alternatives, A and B. The group is composed of two subgroups, A types, with nA individuals, and B types, with nB individuals. Of course, nA + nB = n. Under alternative B, B types receive a higher payoff than A types whereas under alternative A both types receive moderate, egalitarian payoffs. The set of B types is further subdivided into active and inactive individuals. Only active B types, numbering n∗B , have a chance of influencing the electoral outcome. Active B types simultaneously and privately choose one of three options: abstain, vote for A, or vote for B. After these choices are made, the electoral outcome is determined by selecting one active B type individual at random. If the selected individual has voted, then her chosen alternative is the electoral outcome. If she has abstained, then the outcome is determined by the flip of a fair coin. Observe that the experimental design allows FGS to
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implement a decision model of an election in which they can directly control the probability of a voter (i.e., an active B type) being pivotal in the election. In particular, a distinct treatment in this experiment is determined by the three numbers (nA , nB , n∗B ) and for any such treatment the probability that a voter is pivotal (pivot probability, for short) is given by



1 . n∗B



In their experiment, monetary payoffs are such that alternative A minimizes inequality in terms of monetary rewards, maximizes the sum of monetary rewards and maximizes the minimum reward. For these reasons, FGS think of A as the moral alternative in this election and B as the selfish one (for the voters). By varying the treatment, the key questions that they seek to address is about the impact that changing the pivot probability has on (i) a voter’s choice at the individual level, in particular her propensity to vote for the moral alternative A and (ii) the outcome of the election at the group level. As far as the first question goes, FGS find that a voter’s choice may indeed depend on the pivot probability. That is, a voter is more likely to vote for the moral alternative A when the pivot probability is low rather than when it is high and the opposite is true as far as the selfish alternative B goes—she is more likely to vote for B when the pivot probability is high. This pattern of choices is suggestive of the fact that voters may indeed vote against their self-interest in “large” elections. To understand why, consider a voter who votes for alternative B when she is a dictator, i.e., her vote is pivotal with probability one. Such a voter reveals a strict preference for B over A. Then, to be consistent with her revealed preference over these alternatives, in any treatment-election in which she does vote, she should do so in favor of B irrespective of how large the electorate is, as long as her pivot probability is positive (albeit small) as is the case in these experiments. Doing so strictly increases the probability of her preferred alternative winning. Voting for A, on the other hand, strictly reduces this probability and, therefore, goes against her expressed self-interest. This, however, does not necessarily mean
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that these choices—voting for B when her pivot probability is high and for A when it is low—are irrational. This will be so only if the voter is motivated just by the instrumental concern to influence the outcome of the election. Alternatively speaking, a rational, instrumental voter will never exhibit such a pattern of choices. But, as we have discussed above, considerations of an expressive nature that go beyond the sole concern of influencing electoral outcomes may matter to a voter. For a voter to rationally vote against her selfinterest some form of such expressive consideration must, therefore, matter. Finally, as far as FGS’s second question goes, they find that the influence that the pivot probability has on voters’ choices at the individual level carry over to the electoral outcome at the group level. The data shows that as the pivot probability decreases, the probability of the moral alternative A being the electoral outcome increases and vice versa. That is why FGS conclude that their experimental findings are suggestive of the fact that large elections may exhibit a moral bias. The Probabilistic Dictator Game: Next, consider the probabilistic dictator (PD) game. In such a game, the dictator is endowed with a fixed amount of money. She is not allowed to share the money with the other individual, but she is given the option, if she so chooses, to share chances of getting the money with him. In particular, she can assign him any probability of getting the entire amount while retaining the amount herself with complementary probability. For example, if the fixed amount is $20 and the decision maker (DM) assigns to the other person a probability α ∈ [0, 1], then the allocation (0, 20) in which the other person gets the 20 dollars (and the DM gets 0) results with probability α and the allocation (20, 0) in which the DM gets the $20 dollars (and the other person gets 0) results with probability 1 − α. Experimental evidence (Krawczyk and LeLec 2010, Brock, Lange, and Ozbay 2013) indicate that a significant portion of decision makers do give the other individual a small but positive probability of getting the money.
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One interpretation of these decision makers’ choices, which seems compelling, is that the reason they share ex-ante opportunities or chances with the other person is to compensate for the inequity of ex-post outcomes in this setting— in particular, for the eventuality that it is the other person who receives the unfavorable outcome. That is, in the event that the other person receives nothing, by sharing ex ante chances, albeit small, the DM can still maintain the perception that her choice is not selfish by appealing to the fact that at least the other person had an opportunity of receiving the favorable outcome of $20. Two related observations are worth noting. First, here too, the DM’s choice cannot be explained in terms of instrumental considerations alone. To see this consider a DM who chooses to give the other person, say, a 10% chance of receiving the entire amount, despite strictly preferring the allocation (20, 0) to the allocation (0, 20).2 Imagine that the DM starts off with the lottery which results in the allocation (20, 0) with probability 0.9 and the allocation (0, 20) with probability 0.1. Now, consider replacing this lottery with the degenerate lottery in which she gets the money for sure, i.e., the allocation (20, 0) realizes with unit probability. Observe that what we have done under this replacement is move a 10% chance away from her less preferred outcome—the allocation (0, 20)—and put it on her more preferred outcome—the allocation (20, 0)—while with 90% chance the outcome remains the same. If the DM were motivated by instrumental considerations alone, then she should be made strictly better off by this replacement as it increases the chance of her preferred outcome realizing. However, given that she chooses the first lottery over the second, the DM that we are considering is made strictly worse off. Second, the reasoning that we proposed above to rationalize the DM’s choices is indeed a non-instrumental one. It involves a counterfactual thought-process 2



The content of the argument that we make below continues to hold if we consider the



less plausible case of a decision maker who strictly prefers the allocation (0, 20) to the allocation (20, 0).
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under which, ex post, the DM’s consideration is not restricted simply to the outcome that actually realizes but also extends to what could have realized from her choice. The argument that we propose, and which our decision model formalizes, is that such counterfactual reasoning is, in fact, paradigmatic of how a DM assesses risky social prospects, and it is this counterfactual reasoning that is the basis of an expressive component in her assessments. More specifically, we propose that a DM seeks to maintain a self image of being a moral person. To that end, she wants to perceive her choices in social environments as moral or prosocial. Clearly, if the end-outcome that realizes as a consequence of her choice is favorable from a social point of view, then it allows her to think of her choice as moral. However, beyond this instrumental view of morality, she may also concern herself with whether her choice per se, distinct from the particular outcome that realizes from it, can be interpreted as moral. Under this expressive view of morality, she may want to reason about how favorable, from a social point of view, was her choice, in general, in terms of the overall set of outcomes that were possible under it. As such, if she can reason that, overall, her choice did allow for a socially more favorable outcome to realize than what actually did realize, then she may expressively interpret her choice as more moral than what the resulting outcome warrants. Conversely, if the DM perceives that, overall, her choice actually warranted a socially less favorable outcome to realize than what actually did, then she may feel guilty about it and may be forced to interpret her choice as less moral than what the resulting outcome warrants. That is, we propose that decision makers may assess the morality of their choices both from an instrumental as well as an expressive point of view and social situations of risk make both these dimensions salient. Furthermore, choices in such risky social environments are borne out of an interaction between selfish concerns and moral concerns, assessed in this comprehensive way. With this background, consider once again the experimental finding of FGS. Observe that the voting pattern there has a striking similarity to the choices made in the PD game. Clearly, many of the voters care about the well being of 7



others, in particular, the A type individuals, who have the maximum riding on the voters’ choices. However, given that they care about their own outcomes as well and the difference between the two alternatives on this dimension, they have reason to strictly prefer the selfish alternative B over the moral alternative A, just as in the PD game, most decision makers would strictly prefer the allocation (20, 0) over the allocation (0, 20) even though they may care about the other individual. Therefore, when any such decision maker is a dictator, or more generally, when the probability that her vote is pivotal is high, she finds it optimum to vote for B. However, when the pivot probability is low, voting for A, it would seem, is like contributing a small chance to the moral alternative winning, and as in the PD game where decision makers do not mind giving a small chance to the other individual getting the money, so too appears to be the case here. What’s different, of course, is the fact that the outcome in the electoral setting is determined based on an aggregation of individual choices, whereas in the PD game it is unilaterally determined by the DM. Not withstanding this difference, what we will show is that the same expressive concern for morality, highlighted above, which characterizes risky social assessments under our decision model and explains the choices in the PD game, plays the key role in explaining why voters vote against their self-interest and why large elections may exhibit a moral bias. In so doing, we establish that a possible foundation for expressive voting is the very way in which risky social prospects are assessed by individuals who want to perceive themselves as moral. The rest of the paper is organized as follows. Section 2 lays out our decision model of social preferences under risk that formalizes the interaction between instrumental and expressive concerns. To illustrate this interaction, we first show how it rationalizes the choices in the PD game. Then, in section 3, we introduce a voting model and show how a similar interaction explains the phenomenon of voting against self-interest and why large elections may exhibit a moral bias. The proof of our main result is provided in the Appendix.
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2



A Model of Social Preferences under Risk



Let X denote an underlying set of outcomes with typical element x. We will think of these outcomes as ones with a social dimension (as opposed to just a private dimension). The set X could be the set of allocations of private goods, different levels of a public good, possible amounts of public debt, a set of electoral outcomes, etc. ∆(X) will denote the set of simple probability measures (lotteries, for short) on X. We consider a decision maker (DM) who has preferences < on ∆(X). In the way of notation, for any x ∈ X, δx shall denote the degenerate lottery that gives x with unit probability. Further, for any p ∈ ∆(X), p(x) will denote the probability that p assigns to x ∈ X. We next formally define the representation of the DM’s preferences that we are proposing. The representation captures the idea that the DM’s assessment of risky social prospects is based on an interaction between selfish and moral concerns, with morality assessed both instrumentally as well as expressively. We call this representation the expressively moral (EM) representation. Definition 1. < has an EM representation if there exists 1. a function u : X → R that captures the DM’s selfish preferences over X 2. a function V : ∆(X) → R that captures the DM’s moral preferences over ∆(X), so that the function v : X → R, defined by v(x) = V (δx ), captures her moral preferences over X 3. a constant σ ∈ (0, 1) that captures the weight that DM puts on her expressive concern such that the function W : ∆(X) → R, given by W (p) =



X



p(x){u(x) + v(x) + σ[V (p) − v(x)]},



x∈X



represents 


As suggested, the function u captures the DM’s ranking of outcomes in X from a selfish point of view. On the other hand, the functions V and v capture, respectively, her ranking of lotteries in ∆(X) and outcomes in X from a moral perspective. We maintain that the DM’s moral ranking of lotteries/outcomes is based on how prosocial she considers them to be. The moral perspective, therefore, captures her concern for others and incorporates such values as duty, responsibility, sacrifice, etc. For instance, consider the allocations (20, 0) and (0, 20) in the PD game. From a selfish perspective, the DM’s assessment would presumably be u(20, 0) > u(0, 20). On the other hand, a DM who wants to perceive herself as moral, would most likely find the allocation (0, 20) more prosocial than (20, 0) and her moral assessment would then be given by v(20, 0) < v(0, 20). Now, consider the DM’s assessment of a lottery p. Her assessment in the event that outcome x in the support of p realizes is given by u(x) + v(x) + σ[V (p) − v(x)]. This assessment can be broken down into an instrumental assessment, u(x) + v(x), and an expressive assessment, V (p) − v(x), with σ ∈ (0, 1) the weight put on the latter. The instrumental term is self-evident. It captures the DM’s comprehensive—selfish as well as moral—instrumental assessment of the outcome x. As discussed in the earlier section, the DM’s moral assessment, however, is not restricted to this instrumental consideration only and may include an expressive consideration. The expressive consideration captures the idea that the DM may care about whether her choice per se, distinct from the particular outcome that realized from it, can be interpreted as moral or not. Under this expressive view of morality, she may want to reason how favorable, from a social point of view, was her overall choice. For the lottery p, V (p) reflects her overall moral assessment of the lottery. Accordingly, if the DM considers the outcome x that realizes under this lottery to be (morally) worse than its overall moral assessment, i.e., V (p) > v(x), then she can reason that, overall, her choice did allow for a socially more favorable outcome to realize than what actually did realize, and she may, therefore, expressively interpret her choice as more moral than what the resulting outcome warrants. To reflect this, she adds a positive adjustment of σ[V (p) − v(x)] to the instrumental assessment. On 10



the other hand, if v(x) > V (p), then the DM perceives that, overall, her choice actually warranted a socially less favorable outcome to realize than what actually did realize and she is, therefore, forced to interpret her choice as less moral than what the resulting outcome warrants. To reflect this she adds a negative adjustment of σ[V (p) − v(x)] to the instrumental assessment. As the reader must have noted, our decision model critically depends on the properties of the function V . First, observe that if this function is linear in probabilities, then the assessment of any lottery p reduces to: W (p) =



X



p(x)(u(x) + v(x)),



x∈X



i.e., an expected utility assessment of p with a Bernoulli utility function that is additive across the DM’s selfish and moral instrumental concerns. The substantive content of our decision model, therefore, is seen when V is nonlinear in probabilities. For the purpose of this paper, we focus attention on the specification of the V function for lotteries in ∆(X) with two elements in its support. For any such lottery [x, λ; x0 , 1 − λ], with v(x) ≥ v(x0 ), we assume that the function V takes a bi-separable form:3 V ([x, λ; x0 , 1 − λ]) = φ(λ)v(x) + (1 − φ(λ))v(x0 ), where φ : [0, 1] → [0, 1] is a probability weighting function, i.e., a strictly increasing function, with φ(0) = 0 and φ(1) = 1. The probability weighting function has the interpretation that it transforms objective probabilities into decision weights. In the current context, these decision weights capture the attitude that the DM has from a moral perspective toward social risks. For instance, consider a lottery that results in a socially favorable outcome with a 95% chance and a socially unfavorable outcome with a 5% chance. In this case, 3



As the name suggests, the bi-separable form introduces event-separability in the moral



assessment of lotteries in ∆(X) in a very limited sense, i.e., lotteries that put positive probability on only two outcomes are assessed by the DM in the spirit of generalized expected utility. The bi-separable form is a special case of a rank dependent specification. Ghirardato and Marinacci (2002) consider bi-separable preferences in the context of uncertainty.
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Figure 1: Regressive Probability Weighting Function.
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from her moral perspective, the DM may not consider a 95% chance of the favorable outcome realizing as equivalent to 95% of the value of this outcome realizing for sure, as a linear v function would imply (Wakker (2010), pg. 147). At a psychological level, the two assessments may feel very different to her and the probability weighting function is meant to capture this difference. In this paper, we hypothesize (see diagram 1) that the DM’s moral assessments may overweight small chances of a socially favorable outcome realizing, because, to her, such an outcome realizing with some positive chance, even if it happens to be a really small one, may qualitatively feel much better than their being no chance of it realizing. At the same time, her moral assessments may underweight large chances of a socially favorable outcome realizing, because, to her, such an outcome realizing for sure may feel qualitatively much better than their only being a chance of this outcome realizing, even if that chance is a really big one. This phenomenon of over-weighting small probabilities and under-weighting large ones, which is referred to as regressive probability
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weighting, has been extensively documented in the context of decision makers’ risk attitudes toward “private lotteries,” going at least as far back as the important contribution of Kahneman and Tversky (1979). In this paper, we entertain the possibility that similar effects may be at play when a decision maker assesses social risks from a moral perspective. A final aspect of the model that is worth emphasizing is that, because of the expressive consideration that it incorporates, it can accommodate violations of stochastic dominance. Formally: Definition 2. A lottery p0 ∈ ∆(X) first-order stochastically dominates another lottery p ∈ ∆(X) with respect to the DM’s preferences if for all x ∈ X, the probability that p0 assigns to outcomes that are better than x is at least as great as the corresponding probability under p, and for some x ∈ X it is strictly greater. DM’s preferences satisfy stochastic dominance if whenever p0 first-order stochastically dominates p, then p0  p. Stochastic dominance is a natural generalization of the idea that “more (of a good) is better” to environments of risk. It requires a decision maker’s assessments to conform to a basic form of consequentialism, namely, that her ranking of outcomes should be independent of the lotteries generating these outcomes. However, that is precisely the kind of event-wise preference separability that the DMs that we model find hard to adhere to. This is because these DMs are motivated by expressive considerations and the lottery generating end-outcomes informs them about whether they can interpret their choice per se, distinct from the outcome that realized from it, as moral or not. In essence, the property of stochastic dominance conveys the message that only instrumental considerations should matter to DMs. That is why, violations of stochastic dominance are quite common for decision makers with social preferences. For example, the preferences of the experimental subjects in the probabilistic dictator game discussed above violates stochastic dominance. We now go back to this evidence to further illustrate the working of our decision model. 13



2.1



Choices in the Probabilistic Dictator Game



We now highlight how a tradeoff between instrumental and expressive considerations, which our decision model identifies, explains the choices that we described in the probabilistic dictator game. So, consider a DM who strictly prefers the allocation (20, 0) to the allocation (0, 20) on selfish grounds but strictly prefers the latter allocation to the former on moral grounds, i.e., u := u(20, 0) > u(0, 20) =: u and v := v(0, 20) > v(20, 0) =: v Overall, the DM strictly prefers the allocation (20, 0) to (0, 20), i.e., u + v = u(20, 0) + v(20, 0) > u(0, 20) + v(0, 20) = u + v. Now, consider the DM’s problem of deciding what probability λ ∈ [0, 1] she wants to assign to the other individual of getting the 20 euros in this game. Any choice of λ generates a lottery, p(λ) = [(0, 20), λ; (20, 0), 1−λ], under which the allocation (0, 20) is realized with probability λ and the allocation (20, 0) is realized with probability 1−λ. If the DM’s preferences have an EM representation, then her evaluation of any such lottery p(λ) is given by: W (p(λ)) = λ{u + v + σ[V (p(λ)) − v]} + (1 − λ){u + v + σ[V (p(λ)) − v]} Further, if V takes a bi-separable form, i.e., V ([(0, 20), λ; (20, 0), 1 − λ]) = φ(λ)v + (1 − φ(λ))v, where φ : [0, 1] → [0, 1] is a probability weighting function, then we have: W (p(λ)) = λ(u + v) + (1 − λ)(u + v) + σ(φ(λ) − λ)(v − v). Assume that the probability weighting function is continuous, differentiable and takes a regressive form as in figure 1. In that case, the situation looks like the one depicted in figure 2.4 Note that the choice of λ influences both the 4



The specification of the probability weighting function we use for the figure is given by



φ(λ) = exp(−β(− ln λ)α ), where we assume that α = 0.65 and β = 0.6. This particular
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Figure 2: Choices in the Probabilistic Dictator Game.



instrumental assessment, λ(u + v) + (1 − λ)(u + v), as well as the expressive assessment, σ(ϕ(λ) − λ)(v − v). Under our assumption that the DM strictly prefers the allocation (20, 0) to the allocation (0, 20), i.e., u + v > u + v, the instrumental payoff decreases linearly in λ. On the other hand, since v > v, the expressive payoff first increases, attains a maximum, and then starts decreasing with λ (before increasing again). Accordingly, as figure 2 illustrates, for values of λ less than the maxima of the expressive payoff class of probability weighting functions has been axiomatized by Prelec (1998). Empirical research based on choices over gambles on own prizes suggests that good parameter values for this probability weighting function are α = 0.65 and β = 1.05, giving an intersection with the diagonal at .32 (Wakker (2010), pg. 207). Compared to this our choice of β is lower, which implies that the intersection of the probability weighting function with the diagonal takes place at a higher value of λ. In other words, the conjecture that we are making here is that, under their moral assessments, DMs overweight the probability of socially favorable outcomes realizing over a larger range than they do when assessing private risks. We hope future work shall empirically test this hypothesis. Further, we assume that σ =
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3 4



a tradeoff emerges: by her instrumental considerations, as λ increases, she becomes worse off, but by her expressive considerations, she is better off. The change in the overall payoff is determined by the interaction of these two opposing influences. In particular, if φ is sufficiently steep in the neighborhood of 0, i.e., 1 lim+ φ (λ) > 1 + λ→0 σ 0







 u−u −1 , v−v



then for small values of λ, on increasing λ slightly, the improvement in the expressive payoff outweighs the drop-off in the instrumental payoff. That is why the payoff W (p(λ)) from the lottery p(λ) = [(0, 20),λ; (20, 0),1−λ] may be increasing in λ and such a decision maker may choose to give the other individual a positive probability of getting the money, even though she strictly prefers the allocation (20, 0) to the allocation (0, 20). Now that we have laid out the basics of our decision model, in particular the interaction between instrumental and expressive considerations that it embeds, we use it to address the issue of expressive voting. Specifically, we show why in large elections voters might vote against their self-interest and why such elections may exhibit a moral bias.



3



Voting Model



Consider a polity consisting of n∗ voters that has to decide between two alternatives, A and B. To fix ideas, think of A and B as two fiscal policies. Alternative A is the policy of running a balanced budget in the current time and alternative B is the policy of running budget deficits at the current time and accumulating debt, which will have to be repaid by future generations. Assume that the deficits under policy B are incurred to provide subsidies to all the voters whereas balanced budgets under A are made possible by avoiding these. So, from the perspective of a typical voter’s selfish consideration, alternative B may be preferable to alternative A. But, at the same time, 16



such a voter may find the act of borrowing from unborn future generations to pay for these subsidies highly irresponsible. So, from her moral perspective alternative A may be preferable. We assume that voting is costless so that everyone in the electorate votes in the election. Finally, the outcome of the election is determined by a mechanism that mimics the one used by FGS. First, all voters simultaneously and privately choose whether to vote for alternative A or B. After all voters have reported their choice, one voter is selected at random, and her chosen alternative becomes the electoral outcome. Accordingly, under this mechanism, the probability that any voter’s vote is pivotal is



1 . n∗



The last two model-



ing assumptions are made primarily with the goal of isolating in the clearest possible terms the critical decision-theoretic tradeoff between instrumental and expressive concerns that is our focus here. Our arguments can be replicated in a more complicated environment that involves features like costly voting, private information and plurality rule as the mechanism determining the outcome of the election. The size of the electorate, n∗ , is the crucial variable of interest in our model as our goal is to identify how the voters’ choices and the electoral outcome varies with n∗ . In order to analyze this, we need to ensure that the distribution of preferences within the electorate stays fixed as we vary n∗ . The simplest way to achieve this is to assume that all individuals in the electorate have identical preferences. In particular, we assume that each of them strictly prefers alternative B to alternative A. If that is so and, in addition, each of their preferences satisfies stochastic dominance, then, the following conclusion follows immediately. Proposition 1. If each voter strictly prefers alternative B to alternative A and each of their preferences satisfies stochastic dominance, then for any n∗ , there exists a unique Nash equilibrium (in dominant strategies) in which every voter votes for alternative B. That is, voters’ choices and the electoral outcome are independent of the size of the electorate. 17



We now focus on the question of how this conclusion may change when the voters’ preferences have an EM representation, which can accommodate violations of stochastic dominance resulting from expressive concerns. Observe that since the preferences of all voters are assumed to be identical, we can specify the preferences of the voters in terms of a single representative voter (RV). So, assume that the RV’s assessment of any lottery p = [A, λ; B, 1 − λ] over electoral outcomes is given by: W (p) = λ{u(A)+v(A)+σ[V (p)−v(A)]}+(1−λ){u(B)+v(B)+σ[V (p)−v(B)]} We assume that the RV considers alternative B to be strictly preferable from the perspective of her selfish concern, i.e., uH := u(B) > u(A) =: uL . On the other hand, she considers alternative A to be strictly preferable from the perspective of her moral concern, i.e., vH := v(A) > v(B) =: vL . Overall, as mentioned earlier, she strictly prefers alternative B to alternative A, i.e., u(B) + v(B) = uH + vL > uL + vH = u(A) + v(A). Further, the function V takes a bi-separable form. This means that there exists a probability weighting function φ : [0, 1] → [0, 1] such that the RV’s moral assessment of a lottery [A, λ; B, 1 − λ] over electoral outcomes is given by:



V ([A, λ; B, 1 − λ]) = φ(λ)vH + (1 − φ(λ))vL . In addition, to keep notation to a minimum, we assume that σ is equal to 21 . Finally, we assume that:
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• [A1] The probability weighting function φ : [0, 1] → [0, 1] is continuously differentiable with φ0 (0) := limλ→0+ φ0 (λ) < ∞ and φ0 (1) := limλ→1− φ0 (λ) < ∞. Further, there exists λ > 0 such that for all λ −uL ∈ [0, λ] ∪ [1 − λ, 1], φ0 (λ) > 2( uvHH −v ) − 1. L



Assumption [A1] plays a critical role in our analysis. Together with the fact that the RV strictly prefers alternative B to A, i.e.,



uH −uL vH −vL



> 1, it implies



that for all λ ∈ [0, λ] ∪ [1 − λ, 1], ϕ0 (λ) > 1. It follows that there exists a neighborhood of 0 in which ϕ(λ) > λ, and a neighborhood of 1 in which ϕ(λ) < λ. In particular, in the context of the voting problem, this means that the RV’s moral assessment over-weights small probabilities and under-weights large ones of her morally preferred outcome A being realized. We can now state our central result. It establishes that even though the RV strictly prefers alternative B to alternative A, it is perfectly consistent with rational, preference-maximizing behavior for her to vote for alternative A in large elections owing to expressive considerations. Further, the hypothesis of a moral bias in large elections is simply an equilibrium consequence of such voting behavior. Proposition 2. Voting Against Self-Interest and Moral Bias Suppose assumption [A1] holds.5 Then: 1. There exists a positive integer n such that whenever n∗ ≤ n, everyone voting for alternative B is the unique symmetric pure strategy Nash equilibrium 2. There exists a positive integer n such that whenever n∗ ≥ n everyone voting for alternative A is the unique symmetric pure strategy Nash equilibrium. 5



To prove the first part of the proposition, all we require is that the function φ is



continuous.
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Figure 3: Comparing Payoffs from Voting for Alternatives A and B



The proof is available in the Appendix. Here, we briefly go over the reasoning that drives the result. Consider figure 3, which has been constructed by taking specific values of uH , uL , vH , vL and a functional form for the probability weighting function that are consistent with assumption [A1]. In the figure, the horizontal axis plots the probability, denoted by λ, that the RV’s vote is pivotal, whereas the vertical axis plots the probability, denoted by γ, that alternative A is the electoral outcome when her vote is not pivotal.6 The figure characterizes the RV’s decision problem for different values of λ and γ. In particular, the two shaded regions capture the interesting implication of our model—for any (λ, γ) pair in these regions, the RV’s best response is to vote for alternative A.7 Consider, first, the lower southwest region where both λ and γ are small. In 6



Under the voting mechanism, for any choice of strategy on the part of the other voters,



the probability γ is well defined. 7 On the other hand, for any (λ, γ) pair outside these regions, her best response is to vote for alternative B.
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this scenario, alternative B is the likely electoral outcome. The RV could add to this likelihood by voting for this alternative, and if she did, she would be made strictly better off on account of her instrumental concern. But, given that the probability λ that her vote is pivotal is small, the increase in payoff on this account is small as well. Thus, her vote is relatively insignificant when viewed from an instrumental perspective. On the other hand, on account of her expressive concern, if she votes for alternative A and increases the ex ante chance of this alternative being the electoral outcome, then, on this account, she is made strictly better off. What makes the increase in payoff from this significant (relative to the increase in her instrumental payoff if she votes for alternative B) is the fact that her moral assessment over-weights small chances of her preferred moral outcome, A, being realized. In addition, this boost in her expressive payoff from voting for A accrues irrespective of whether her vote is pivotal or not and does not pale into insignificance with a reduction in the pivot probability as the instrumental payoff does. So to sum up, voting for B is almost identical to voting for A from the perspective of her instrumental concern. On the other hand, voting for A is comparatively much better than voting for B from the perspective of her expressive concern. Accordingly, under this scenario, she votes for alternative A. Next, consider the upper northwest region. In this scenario, given that γ is large, alternative A is the likely electoral outcome. Further, since λ is small, this is true irrespective of which way the RV votes. Therefore, once again, her vote has a minimal impact in terms of influencing her payoff on account of her instrumental concern. On the other hand, voting for A is relatively much better than voting for B on account of her expressive concern. This is true since by voting for A, she can push the probability that this alternative will be the electoral outcome even closer to one. Given that her moral assessment under-weights large chances of her preferred moral outcome, A, being realized, doing so has a favorable impact on her payoff. Once again, this expressive payoff does not decrease with the pivot probability as fast as the instrumental payoff does. Accordingly, under this scenario, too, she votes for alternative 21



A. Given the structure of payoff differences, it should be obvious that when everyone else is voting for alternative A (i.e., γ = 1), for small pivot probabilities, or equivalently, for large electorates, the RV’s best response is to vote for alternative A as well.



4



Conclusion



This paper has provided a foundation for expressive voting based on a novel theory of social preferences under risk. The decision model that we have presented formalizes the idea that, in risky social environments, decision makers who want to perceive their choices as moral or prosocial may assess the morality of their choices based on both instrumental and expressive considerations. That is, along with the concern about whether the end-outcome that results from their choice is socially favorable or not, such decision makers may also be interested in reasoning whether their choice per se, distinct from the outcome that results from it, can be interpreted as moral. We have used our decision model to show how, when applied to an electoral setting, an expressive consideration in voting behavior endogenously emerges. Specifically, we have shown how voting behavior that may be interpreted as being against one’s self-interest can be rationally understood as emerging out of an interaction between instrumental and expressive concerns that our decision model highlights. This, in turn, helped us shed further light on the phenomenon of the moral bias of large elections that the experimental findings of FGS have demonstrated. In future work, we hope to study these issues in the context of heterogeneity of preferences. Such an exercise will help us learn more about the welfare properties of group decision making when voters have preferences that are “non-standard” from the perspective of classical theories of choice.
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5



Appendix



Proof of Proposition 2



As in the text, let λ denote the probability that the RV’s vote is pivotal. Further, let γ denote the probability that alternative A is the electoral outcome when her vote is not pivotal. Then, the probability distributions over final allocations generated by the RV voting for alternatives A and B, respectively, are: p1 = [A, λ + (1 − λ)γ; B, 1 − λ − (1 − λ)γ] p2 = [A, (1 − λ)γ; B, 1 − (1 − λ)γ] Under an EM representation of the RV’s preferences, these two lotteries are evaluated as: W (p1 ) = uH +



vL 1 − (λ + (1 − λ)γ)[uH − uL − (vH − vL )] 2 2



1 + [φ(λ + (1 − λ)γ)vH + (1 − φ(λ + (1 − λ)γ))vL ] 2 1 vL 2 − (1 − λ)γ[uH − uL − (vH − vL )] W (p ) = uH + 2 2 1 + [φ((1 − λ)γ)vH + (1 − φ((1 − λ)γ))vL ] 2 Accordingly, 1 1 W (p2 )−W (p1 ) = λ[uH −uL − (vH −vL )]− (vH −vL )[φ(λ+(1−λ)γ)−φ((1−λ)γ)] 2 2 Letting ν =



uH −uL , vH −vL



it follows that voting for alternative B is a best response



for the RV iff: W (p2 )−W (p1 ) ≥ 0 ⇔ g(λ, γ) := λ(2ν −1)−[φ(λ+(1−λ)γ)−φ((1−λ)γ)] ≥ 0, where g : [0, 1]2 → R. It is worth noting that the function g is continuous, since the function φ is continuous. Further, under the mechanism that determines the electoral outcome, λ =



1 , n∗



where n∗ is the size of the electorate. 23



We now establish the first part of the proposition, i.e., when the electorate is below a particular size, everyone voting for alternative B is the unique symmetric pure strategy Nash equilibrium. Suppose everyone in the electorate other than the RV is voting for alternative B, i.e., γ = 0. This implies that g(λ, 0) = λ(2ν − 1) − φ(λ). Since ν > 1 and φ(1) = 1, it follows that g(1, 0) = 2(ν − 1) > 0. By continuity of g, it follows that there exists an interval (λ1 , 1], such that for all λ ∈ (λ1 , 1], g(λ, 0) > 0, i.e., the RV’s best response is to vote for alternative B. Accordingly, everyone voting for alternative B is a symmetric Nash equilibrium when λ ∈ (λ1 , 1]. Next, consider the case when everyone other than the RV is voting for alternative A, i.e., γ = 1. This implies that g(λ, 1) = λ(2ν − 1) − 1 + φ(1 − λ) and, in particular, g(1, 1) = 2ν − 2 > 0. Once again, by the continuity of g, it follows that there exists an interval (λ2 , 1], such that for all λ ∈ (λ2 , 1], g(λ, 1) > 0, i.e., the RV’s best response is to vote for alternative B. Accordingly, everyone voting for alternative A is not a Nash equilibrium when λ ∈ (λ2 , 1]. Let λ00 = max{λ1 , λ2 }, and let n be any positive integer such that n ≤



1 . λ00



It follows that for all n∗ ≤ n,



everyone voting for alternative B is the unique symmetric pure strategy Nash equilibrium. We next establish the second part of the proposition. Suppose everyone other than the RV votes for alternative A (i.e., γ = 1). Verify that, in this case, ∂g(λ,1) ∂λ



= 2ν − 1 − φ0 (1 − λ). So, by assumption [A1], for λ ∈ [0, λ],



∂g(λ,1) ∂λ



< 0.



Further, g(0, 1) = 0. Since g is continuous, it follows that for any λ ∈ (0, λ], g(λ, 1) < 0, i.e., the RV’s best response is to vote for alternative A. Now, let n be the smallest integer such that n ≥



1 . λ



Then, for all n∗ ≥ n, everyone



voting for alternative A is a Nash equilibrium. Now, consider the case when everyone other than the RV votes for alternative B (i.e., γ = 0). Verify that, in this case,



∂g(λ,0) ∂λ



= 2ν − 1 − φ0 (λ). So, again by [A1], for λ ∈ [0, λ],



∂g(λ,0) ∂λ







0. Since g(0, 0) = 0, once again, by the continuity of g, it follows that for any λ ∈ (0, λ], g(λ, 0) < 0, i.e., the RV’s best response is to vote for alternative A. Accordingly, for n∗ ≥ n, everyone voting for alternative B is not a Nash equilibrium. Hence, whenever n∗ ≥ n, everyone voting for alternative A is 24



the unique symmetric pure strategy Nash equilibrium.
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