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Abstract

We study how loss aversion affects the political equilibrium in a simple
majority voting model. First, we show a status quo bias, which leads to
path dependence. Second, loss aversion implies a moderating effect on the
most extreme voters. Third, in a dynamic setting, the effect of loss aversion
diminishes with the length of the planning horizon of voters; however, in the
presence of a projection bias, majorities are partially unable to understand
how fast they will adapt to a new policy. This makes changes less likely
and induces time inconsistency: policy changes are timid at the beginning,
while in later periods they are made progressively more radical. Fourth, in a
stochastic environment, loss aversion yields a significant distaste for risk, but
also a smaller attachment to the status quo. The application of these results
to a model of redistribution leads to empirically plausible implications.

*Alesina: Harvard and Igier Bocconi; Passarelli: Bocconi and Universita di Teramo. We thank
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1 Introduction

According to Kahnemann and Tversky, (1979) individuals “normally perceive out-
comes as gains and losses, rather than as final states of wealth or welfare” (p. 274).
Gains and losses are relative to a reference point, that is the current position, or
the status quo, and “losses loom larger than gains” (p. 279). The importance of
loss aversion in individual decision making is largely corroborated by experimental
evidence, and it has extensively entered theoretical individual choice models.’ How-
ever, loss aversion has not been widely investigated in the context of social choice
models.?

In the present paper we show that introducing loss aversion in politics leads to
significant deviations from “standard” voting results, which may also help explain
some empirical puzzles when applied to choices regarding redistributive policies. We
present a model of unidimensional political choice where the voters differ in their
evaluation of the relative costs and benefits of different levels of such policy. In
a standard majority rule model with no loss aversion, the policy chosen would be
the one preferred by the median voter, and the status quo is irrelevant. With loss
aversion instead, the status quo matters. For any initial policy level, a positive
mass of voters would vote for the status quo, even if their rationally preferred policy
differed from it. The intuition is simple: changing policy implies losses and benefits,
but the former loom larger. This generates a sort of political endowment effect: once
the policy set up by the majority has become the new status quo, an even larger
majority of voters does not want to change it.

We then show that loss aversion determines a moderating effect: the most ex-
treme types prefer less extreme policies. The median voter wants to change the
status quo only if a sufficiently large shock in the environment occurs. Moreover,
if the status quo changes, the voting outcome is still affected by the initial status
quo: in a multi-period setting, the voters account for the dynamic effect of their
loss aversion in future periods, where a period is defined precisely as the length
of time in which the status quo becomes the new reference point. In this setting,
individuals put less weight on their current experience of loss, so that they are more
prone to change the current status quo. Since this is more likely to happen among
voters of a younger generation, our approach sheds a novel light on the intergener-
ational conflict about policy reforms. If voters are also subject to a projection bias
(Loewenstein et al., 2003), they are partially unable to understand how fast they
will adapt to a new policy; only later they realize that they became accustomed

1See Barberis (2013), Della Vigna (2009) and Rabin (1998) for a discussion of loss aversion,
and extensive references to the empirical literature.

2“There are areas of economics where prospect theory has not been applied very extensively,
even though it has the potential to offer useful insights. Public finance, health economics, and
macroeconomics are three such fields.” (Barberis, 2013, p. 190).



to the new equilibrium faster than they thought, and that adaptation was also less
painful than previously expected. We show that, in the presence of a projection
bias, changes in any period are less radical than without it. However, thanks to the
same mechanism of fast adaptation, voters are willing to make further changes in
subsequent periods.

We then introduce uncertainty about policy outcomes, and we illustrate the
difference in the social choice of voters who are simply risk averse and those who
are also loss averse. Loss averse voters are more likely to reject a risky reform,
especially when risk is modest. However, in a risky environment loss averse voters are
less subject to the status quo bias, compared to a risk-free environment. Hence, the
propensity of a majority to make radical reforms increases with the level uncertainty,
especially if risk is not anticipated.

Finally, we apply the model to a specific policy problem: the choice of a tax
rate to provide a public good (in the text) or to finance a lump sum redistribu-
tion (in Appendix), in a Meltzer and Richard (1981) model. The general results
regarding the voting outcomes apply to this model as well, and may help explain
some empirical observations. First of all, the status quo bias discussed above implies
that even a relatively large departure form the initial income distribution (and thus
distribution of preferences for tax rates and public goods) leads to no changes in
policy. Secondly, and related to that, even relatively high level of inequality may
not lead to “expropriatory” levels of the tax rates, which is a relatively unrealistic
feature of the basic Meltzer and Richard model.® Third, we show results concerning
the time horizon of voters: loss aversion weighs more in the decisions of individuals
with a shorter horizon, say with a shorter life span (assuming imperfect intergener-
ational altruism). This implies that societies which are growing older tend to have
a stronger status quo bias, namely more resistance to changes in policy, a result
which seems realistic enough. Charité et al. (2014) explore how reference points
and loss aversion shape individuals’ preferences for redistribution. In a laboratory
experiment they find that agents who are assigned the role of social planners re-
distribute much less from rich to poor when recipients are unaware of their initial
endowments. The authors claim that redistributors take into account that the loss
experienced by the rich is larger than the benefit enjoyed by the poor.

Other models predict a status quo bias, but for very different reasons. Fernandez
and Rodrik (1991) show that when an individual cannot identify herself as winner
or loser beforehand, even a reform that benefits a majority gets voted down, because
pivotal individuals attach low probability to the event of being among the winners.
Uncertainty plays a crucial role in their model. By contrast, with loss aversion

3The relationship between inequality and redistribution has generated much empirical research
(see Acemoglu et al. (2013) for a comprehensive survey). Several works report a negative rela-
tionship (e.g., Persson and Tabellini, 2003; Borge and Rattso, 2004). Other works point in the
opposite direction (e.g., Perotti, 1996; Gil et al., 2004; Scheve and Stasavage, 2012).



the status quo bias does not hinge on uncertainty.* In Alesina and Drazen (1990)
an inefficient status quo may survive for a while, because of a war of attrition
between conflicting groups which blocks policy reform. In Krehbiel (1998) and in
the extensive subsequent literature on pivotal voting, the status quo bias may occur
because the majority’s ability to act is tempered by the executive veto and filibuster
procedures, which operate in practice as a super-majority threshold. Differently
from us, this model predicts that the status quo is an equilibrium only when it is a
moderate policy.’

In our dynamic model, a voter chooses the policy today taking into account that
it will represent the status quo policy tomorrow (i.e., tomorrow’s reference point).
Voters are then able to dampen, at least partially, the adverse consequences of loss
aversion. This policy behavior is reminiscent of an optimal commitment strategy
when individuals suffer self-control problems (e.g., Laibson, 1997; Amador et al.,
2006). The idea that voters predict that in the future they will “acclimate” to
the policy chosen today ties our model to the literature on endogenous reference
points (Koszegi and Rabin, 2006 and 2007; Loomes and Sugden, 1982; Sugden,
2003). Specifically, Koszegi and Rabin’s idea of choice acclimating personal equi-
librium is similar to our idea that the psychological cost of changing the policy
today is borne only today, and not tomorrow. Differently from us, that literature
focuses on stochastic environments; we rather point at multiperiod choices and in-
tergenerational conflict, which constitutes a realistic political environment. In an
intertemporal choice setting with loss averse individuals, Koszegi and Rabin (2009)
show that if an agent cares much more about contemporaneous rather than prospec-
tive gain-loss utility, then the ex ante optimal plan may not be time consistent. In
our model, time inconsistency eventually derives from a projection bias.

A rich theoretical literature considers the relationship between inequality and
redistribution, based upon the Meltzer and Richard (1981) model. Alesina and
Rodrik (1994) and Persson and Tabellini (1994) study dynamic redistribution and
growth in a median voter setup. Sinn (1996) focuses on the causality which runs
from inequality to redistribution (or the other way around). Acemoglu and Robinson
(2006) point at the distinction between de jure and de facto distributions of power,
which makes the relationship between democracy and policy outcomes much more
complex. Bénabou and Ok (2001) suggest that the reason why we do not observe
large-scale expropriation in modern democracies is the Prospect for Upward Mobility
(POUM) hypothesis. Hochtl et al. (2012) and Galasso (2003) claim that voters may
have concerns about fairness, possibly because they avert inequality (see also Alesina

4Moreover, Fernandez and Rodrik’s bias distorts a 0-1 decision, “keep the status quo or take
the reform”. In our model with continuous policy variable, a certain amount of bias occurs even
if the majority opts for a new policy. In other words, although the majority decides to make a
reform that changes the status quo, the latter keeps distorting the reform.

®See Krehbiel (2008) for extensive references to other similar models.



and Giuliano, 2011, and Alesina et al., 2012). All these works provide a different
and non mutually exclusive explanation for why even a relatively poor median voter
would not expropriate the rich in a Meltzer and Richard model. We point at the
role of loss aversion, which is a psychological distortion. Thus our explanation and
theirs are totally different.

Relatively small literature has studied how loss aversion may affect policy out-
comes, but in much more specific environments than ours. Grillo (2011) studies a
political setting where the government is an agent who sends information to its prin-
cipals (the voters). Under loss aversion, full information transmission is achieved.
Freund and Ozden (2008) and Tovar (2009) consider trade policy: they argue that
legislators may be more responsive to protectionist interests if individuals exhibit
loss aversion. Rees-Jones (2013) studies how loss aversion affects tax sheltering.
Bernasconi and Zanardi (2004) analyze tax evasion by loss averse taxpayers. Milk-
man et al. (2009) present laboratory evidence that policy bundling reduces the
harmful consequences of loss aversion.

Finally, this paper contributes to the recent but growing literature on behavioral
political economy. Bendor et al. (2011) present political models with boundedly
rational voters. Glaeser (2006) informally points out that the presence of bounded
rationality makes the case for limiting the size of government. Krusell et al. (2010)
examine government policies for agents who are affected by self-control problems.
Lizzeri and Yariv (2012) study majority voting when voters are heterogeneous in
their degree of self-control. Bisin et al. (2011) present a model of fiscal irresponsi-
bility and public debt. Passarelli and Tabellini (2013) study how emotional unrest
affects policy outcomes.

The outline of the paper is as follows: section 2 lays out the basic model; section
3 introduces loss aversion and derives various results in a static setting; section
4 generalizes the model to a multiperiod setting; section 5 introduces uncertainty
about policy outcomes and investigates the relationship between loss aversion and
risk aversion; section 6 presents a specific example of how loss aversion shapes
individual preferences for public good provision and income taxation; the last section
concludes. The Appendix contains proofs for all propositions, as well as an extension
of section 6.

2 A Simple Model of Social Choice

Consider a society with a continuum of individuals/voters, heterogeneous in some
parameter (t), which we call type. Let F'(t) be the distribution of ¢, which is common
knowledge. Heterogeneity may arise because of any aspect which affects individual
preferences (e.g., income, wealth, ideology, productivity, etc). This society has to
choose a unidimensional policy p € R*. Any policy entails benefits and costs, which



can be different across individuals. Let V' (¢;,p) be the indirect utility function of
individual 4:
where B(t;,p) and C(t;,p) are indirect benefit and cost functions for individual 4,

respectively. In order to ensure the existence of a unique majority voting equilibrium,
we also assume that, for any p and any ¢;:

A1l. Benefits are increasing and concave in the policy: 8B(t“p > 0, W < 0;

. 2 .
A2. Costs are increasing and convex in the policy: acg;,p >0, 2 %;é“p ) > 0;

A3. Types are indexed such that higher types bear higher marginal costs and/or

enjoy lower marginal benefits from the policy: aB’é( ip) <, 80”(“4’ ) > 0:

0C(t;,0)
op

OB(t;,0)
Op

A4. The equilibrium is interior: >

Thus, for all types, V (t;,p) is concave in p and, for any ¢;, there is a unique
policy which maximizes indirect utility V (¢, p), call it p;, which solves:%

Bp(ti7p) = Op(tiap)
By A3, we have that:

opi

ot;

This implies that higher types vote for lower policies.” Then, under majority rule,

the policy outcome is the median type’s bliss point (p,,). Needless to say, this is

not necessarily the choice of a social planner. The latter would maximize the sum
of individuals’ utilities:

<0 (1)

[ 1Btt.0) - cepyare) )
Then the first best (p*) solves the following equation:
By(p) = Cy(p) (3)

The social planner sets the policy in order to equalize average marginal benefits,

B,(p), and average marginal costs, C,(p).

6By Al and A2 the SOC is satisfied.

"We use this convention of higher types preferring lower policies because it will immediately
link to our application to a voting model on tax rate, and income will be the identifier of types
(cf. section 6).



3 Social Choice with Loss Aversion

With loss aversion, losses loom larger than gains, and both are evaluated relative to
the status quo. Let A > 0 be the parameter which captures loss aversion, and let p°
be the status quo policy. Increasing the policy (i.e., p > p°) entails more benefits
and larger costs (like paying more taxes for more public good). However, higher costs
yield a psychological experience of loss, which amounts to A [C (t;,p) — C(t;,p° )]
Vice versa, reducing the policy (i.e., p < p°) entails a gain as lower costs (e.g., less
taxes), but also a loss in terms of lower benefits (less public good). The psycholog-
ical component of the loss of benefits is A [B (t;, p°) — B(ts, p)] Thus, experienced
indirect utility with loss aversion, call it V (t;,p | p°), is given by the material utility
of the policy, V(;, p), minus the psychological loss due to possible departures from
the status quo:®

Vit,p| S) _ V(ti,p) = A |C(ti,p) — C(thps) it p> pS
ppIp V(t:,p) — A [B(ti,p°) — B(t:,p) if p<p

The optimality condition (w.r.t. p) is then:

By(ti, p) — (L 4+ A)Cy(ti, p) g 0 if p>p°
(1+A)By(ti,p) = Cylti,p) 20 if p< p°

It is easy to see that voter ¢ sets her desired policy, p;, according to the following
rule:

0= B,(ti,p) — (1 + X\)Cy(ti, p) if <t (4a)
p; solves { p=7p° if 1<t <t (4b)
0= (14 N)B,(ti,p) — Cp(ti,p) if t; >t (4c)

where f is implicitly determined by B,(t,p%) — (1 + \)C,(t,p%) = 0, and 1 is
implicitly determined by (14 A\)B,(t, p°) — C,(t,p%) = 0. Observe that < £, and
both ¢ and ¢ depend on the status quo policy. This is an important point, and
further on we will come back to it.

3.1 Status quo bias

By (4), an individual’s most preferred policy depends not only on her type, but also
on the current level of the policy, the status quo. Specifically, the population is split

8This formulation is consistent with the more general notion of reference dependent utility
given by Koszegi and Rabin (2006), where their “gain-loss utility” is given, in this case, by
-2 [C’(ti7p) —C’(ti,ps)] if p > p° and \[B(t;,p) —B(ti,ps)] if p < p°. We do not assume
any change in the concavity of V(t;,p | p°). Thus we focus on loss aversion, and we do not
consider diminishing sensitivity.
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Figure 1: The relationship between types and bliss points

in three groups (cf. Figure 1): 1. a group of intermediate types (i.e., all i such that
{ <t; <t) who want to keep the status quo; 2. a group of high types (i.c., t; > {)
who want a lower level of the policy; 3. a group of low types (i.e., t; < f) who want
a higher amount of the policy. The following proposition summarizes this point.

Proposition 1 (Status quo bias)

i) All “intermediate” types such that < t; < t want to keep the status quo
policy;

i) All “high” types with.t; > t want to decrease the current amount of p;

iii) All “low” types, with t; < t want to increase the current amount of p.

Note that  is decreasing in \ and ¢ is increasing in it. Thus the size of the range
of types voting for the status quo is increasing in the amount of loss aversion .

Proposition 2 (Equilibrium)
i) If t, € [f, f], then the policy is the status quo;
i) If t,, <, then the policy outcome is p,, > p°;
iii) If t,, > t, then the policy outcome is py, < p°.
Hence we have shown a status quo bias.” The existing status quo also influences

~

how the median voter would like to change it if ¢, ¢ [f, t} More specifically, for

9The status quo policy then represents a general source of opposition to reforms, even when
rationally the majority of voters would regard the consequences of reforms as an improvement
(Samuelson and Zeckhauser, 1988; Baron and Jurney, 1993).



Figure 2: Equilibria with different status quo policies

a given t,,, consider different levels of the status quo: when the latter is very low,
the median wants to increase the policy. In making this decision, however, she
overweighs the increases in the costs, and this leads her to choose a relatively low
policy. Vice versa, when the status quo is high, the median wants to reduce p. In
this case, she overweighs the sacrifice of giving up the policy. This will bring her
to choose an however high policy. As a result, the same median will chose a higher
policy when p® is high, and lower policy when p°® is low. This point is shown in
Figure 2. If the status quo is rather low (p°!) the median chooses p! . If the status
quo is quite high (p°?) that same median chooses p2, > p.. In a way, the status
quo continues to exert an influence on the policy outcome even when the median is
willing to abandon it. The following proposition establishes this result formally.

Proposition 3 (Entrenchment)
When a society decides to depart from the status quo, it ends up choosing a policy
that (positively) depends on the status quo.

As we pointed out earlier, under loss aversion, societies which implemented large
policies in the past (e.g., high level of redistribution, generous welfare state, strict
regulation) will continue to opt for rather high levels of it, even when they choose
to reduce those levels. Vice versa, societies with a history of low levels of the policy,
will keep choosing rather low levels when they opt for an increase. Consequently,
loss aversion sheds a novel light on the reason why differences among societies are
so persistent when it comes to policy choices and the role of the government.

3.2 Moderation

With this framework it is possible to prove a moderating effect. When individuals
are loss averse, the distance among their ideal policies is lower: those who demand



for more p overweigh the increases in cost; this dampens their demand for a policy
expansion. On the contrary, those who would like to reduce p overweigh the loss
of benefits; thus they desire to reduce the policy by a lesser amount. Moreover, as
individuals become more loss averse, the number of those who prefer the status quo
increases,'” thus further dampening polarization.

Proposition 4 (Moderation)
Loss aversion leads all low types (i.e., t; < t) to demand for less p, and all high
types (i.e., t; > t) to demand for more p.

Lower polarization implies that if the median’s tastes are far from the average,
the political distortion is smaller in the presence of loss aversion.

3.3 Efficiency

Let’s assume that the social welfare function is the sum of individual utility without
loss aversion or reference point (cf. Section (2) above).!! When the median voter
displays average preferences, i.e., the median and the average voter coincide, the
latter chooses the social optimum (cf. equation (3) above). Under loss aversion
instead, this may not or may not be true. The median’s optimal policy will be a
function of the status quo. If the latter is high (low), that median chooses a policy
higher (lower) than the efficient level.

Proposition 5 (Efficiency)
Consider a median whose rational policy preferences equal the average.

i) If the status quo is higher than the social optimum (p° > p*), then the policy
15 socially too high.

i) If the status quo is lower than the social optimum (p° < p*), then the policy
15 socially too low;

iii) The socially optimal policy occurs only if it already is the status quo (p° = p*),
and the median does not want to change it.

This proposition contains a kind of impossibility result: in spite the median has
average preferences, she never chooses the socially optimal policy when she changes
the status quo. With loss aversion there is a political distortion, in spite the median’s
preferences reflect the average preferences in the society.

19Recall that  is decreasing in A and # is increasing in it.

' The alternative would be the sum of utilities in which loss aversion biases are present. In this
case, it is easy to show that the loss averse median with average preferences always chooses the
socially efficient policy. This is the avenue followed by Charité et al. (2014). They show that a
(welfarist) individual in the role of social planner takes care of loss aversion and reference points
when deciding redistributive policies.

10



3.4 Policy changes

The standard model without loss aversion predicts that even small shocks that affect
the median of the distribution would lead to a change in policy. That is no longer
true in the presence of loss aversion. Intuitively, suppose at time k = 1 the median
has set a new status quo, p°'. This new status quo defines the interval [fl, fl}, and
the median is approximately at the center of this interval. When the median sets
a new status quo, there will be a number of types both above and below t,, that
prefer the status quo. At time k = 2, a shock 6 that affects the median of the
type distribution occurs. If # is small, the median still lies in the interval. Thus,
the status quo set at time 1 survives the shock. In order to change the status quo,
the shock at time 2 has to be sufficiently large. In a way, the majority waits until
times are ripe for a change, even when the status quo is suboptimal for a majority
of voters.

4 A Dynamic Model with Loss Aversion

In a multi period economy, in any period the policy set by the majority will represent
the status quo policy of the following period. In fact, we define a period the length of
time in which a certain outcome becomes the status quo. This situation generates
an incentive to choose the policy in order to dampen the adverse effects of loss
aversion. This hypothesis corresponds to assuming that individuals correctly assess
their future preferences, and take into account how their choices today will affect
those preferences in the future. However, Loewenstein et al. (2003) cast doubt on
this kind of ability. They claim and verify experimentally (see also Loewenstein and
Adler (1995)) that individuals are subject to a projection bias, which leads them
to systematically overestimate the extent to which their future preferences resemble
their current ones. In this section we explore these issues in our model of social
choice.

In this new dynamic setting, all individuals live n periods, indexed by k (k =
1,..,n), with no discounting for future utility. The majority choose the policy in
each period. At period k, the policy of period & — 1 (p*~1) becomes the new the
status quo. Thus, p*~! is a policy variable in period k¥ — 1, while in period k& it
is a predetermined state variable. In period 1, the (exogenous) status quo policy
is p° = p~112. In each period bliss points are sequentially rational and maximize
residual lifetime utility from that period onwards. Voters underestimate their ability
to adapt to the new status quo. We follow Lewenstein et al. (2003) in assuming that
predicted utility is a weighted average between true utility and the utility based on
a one-period lagged reference point. More precisely, in period k, voter i’s predicted

12For simplicity we assume that p=2 = p~!
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utility is an average of i’s true preferences (with the current reference point, pF=1)
and her past preferences (with reference point p*=2):

Vi, " | 020" ) = (L —a) V(i 0" | 0" ) + a Vit p" | p"72) (5)

a parametrizes the projection bias (0 < a < 1): if @ = 1, then i perceives that her
preferences in period k& will not change as a result of a change in the status quo,
p*~1. When o = 0, she has no projection bias. With this formulation, a voter thinks
ex ante she will need two periods to get completely accustomed to the new policy,
while ex post she actually accustomizes after one single period. Loss aversion is A,
and projection bias is a. Proposition 6 below states (and Appendix proves) that the
median makes her policy choice as if her loss aversion were w Suppose there
is no projection bias (v = 0). In fact, loss aversion derives from a psychological
cost that is borne at the time the change occurs. The psychological cost of a policy
change today is borne today only, while the material benefits of that change are
enjoyed also in the future. In a way, living for n periods gives the voter the chance
to “spread” the psychological cost over n periods. Then voters choose according to
%, rather than A. This implies that adverse consequences of loss aversion are lower
if residual life is longer.

Proposition 6 also says that the higher the projection bias (i.e., the larger W)
the smaller the propensity to change. The reason is that ex ante the voter thinks
she will bear the cost of change for two periods, while ex post the cost is gone after
one single period. She is genuinely unaware of that. This leads her to perceive ex
ante a larger psychological cost of changing the status quo. Thus, ex ante she is less
willing to change.

The projection bias, however, also yields dynamic inconsistency: suppose the
median changes the policy in period 1. In the second period, she realizes that she
has fully adapted to the new policy, faster than she thought. Thus in period 2 her
actual utility turns out to be different from the predicted one. Had she known that,
she would have made a different plan, with a bigger change. Her first period plan
was optimal ex ante, but it turns out to be suboptimal ex post. In the presence of
a projection bias, the voters’ policy preferences can be time inconsistent. This may
lead the majority to revise its plan, opting for a new policy change. This process
of plan revisions possibly comes to an end after a certain number of periods. In a
sense, because of the projection bias, reforms are diluted over time.

Proposition 6 In the presence of a projection bias parametrized by o, a majority
of loss averse voters living for n periods

. . . . . A1+4a)
i) Sets the policy at period 1 as if the loss aversion parameter were ==

plans to keep that policy unchanged in all subsequent periods;

, and
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it) The same majority at period 2 eventually changes the former plan, setting
a new policy and re-planning to keep this new policy unchanged in all later

. . . . A1
periods; the perceived loss aversion parameter is 5:10‘ ) ;

ii1) This process of plan revisions may continue, and eventually it stops after a
finite number of periods.

Finally, notice that for n going to infinity, i.e., for an infinitely lived agent, loss
aversion becomes irrelevant. Projection bias and loss aversion may explain why
often policy reforms are timid at the beginning, while in later periods they are
made progressively more radical. The reason is that only later people realize that
adaptation is not so costly. This model shows that majorities with a longer residual
life are less biased by the status quo. The next question is, what happens in societies
where individuals have different residual lives, say, younger and older generations?
We answer this question in Section 6, where we consider a public finance voting
model.

5 Risk Aversion and Loss Aversion

In this section we explore how loss averse voters make their choices when there is
uncertainty about the outcome resulting from a policy. We address three questions:
first, suppose a risky policy plan and a risk-free plan are available, when do voters
prefer the risky plan? For instance, a risky reform with no guarantee of success is
opposed to a safe status quo. When does the majority endorse the reform? Second,
given a certain level of risk, how much p does the majority demand? For example,
individuals vote on taxes, but they do not know if the government’s efficiency in
using proceeds will be high or low. Does the majority ask for high or low taxes?
Third, in which respect the behavior of loss averse voters is different from risk averse
voters?

We use the model by Koszegi and Rabin (2007), which allows for a comprehensive
treatment of reference dependence individual choice under risk. But we amend it in
two directions in order to make it suitable for studying the collective policy choice
made by the majority. First, unlike Koszegi and Rabin, voters not only choose
between policy plans with different amount of risk, but they also choose the level
of p in each plan. Second, voters are different in types, so that they have different
evaluations of the risk embodied in each policy.

Consider a situation with uncertainty about the benefits of a policy.!® For any
level of policy, benefits depend on a random variable # that determines the state

13This is a symplifying assumption. Not much hinges on it: one could also consider uncertainty
regarding costs, or both costs and benefits; the model would be only slightly different.
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of the world (e.g., the efficiency of the government or the effects of a reform). If
the state is good (i.e., § = 09) then the benefits are high. If the state is bad (i.e.,
6 = 0°) benefits are low. The distribution of 6 is common knowledge. The state
will be good with probability ¢, and it will be bad with probability (1 — ¢). For
simplicity, voters’ benefit functions are the same for all types: B(t;, p,0) = B(p,0).*
We further simplify things assuming that 6 has an additive impact on benefits:
B(p,09) = B(p+ 69), and B(p,0°) = B(p — 6°), with 9 > 0,6° > 0.

5.1 Risk averse voters with no loss aversion

Individual i’s expected utility is
EV(tip.0)] =qBp+6%) + (1 —q) B(p+6") — C(ti, p) (6)

The concavity of B(-) leads to risk aversion: if the amount of risk is sufficiently
large, then all voters would prefer to pay a premium to insure themselves against
policy uncertainty.'> However, this does not necessarily mean that voters demand
for less p when there is some risk in the policy. Consider the FOC to maximize
E[V(t;,p,0)):

E [By(p,0)] = Cy(ti, p)

where F [B,(p,0)] = ¢ By(p+ 67) + (1 — q) By(p + 6°), and suppose F(6) = 0. It is
easy to see that if B, is convex, despite risk aversion, voters want a larger policy in
the presence of risk. The reason is that a marginal increase of p yields a marginal
benefit in the good state that is substantially higher than the marginal benefit in
the bad state. This leads to a higher demand for p compared to the case without
risk. In short, risk aversion may lead voters to turn down a reform if the prospect is
not sufficiently better than the status quo. But if they take the reform, risk aversion
does not imply that they choose a level of p that is close to p°; once they choose
the reform, they might want to choose a level of the policy that is radically different
from p°. In other words, if voters opt for reform, risk aversion does not imply any
form of bias toward the status quo or any moderating effect.

Things are different when risk is modest: Rabin’s calibration theorem says that
anything more than negligible risk aversion over moderate stakes yields absurdly
severe tisk aversion over large risk (Rabin, 2000).'® This implies that expected
utility maximizers must be neutral to modest risk. Then, if the risk is over modest
stakes (i.e., #9 and 6° are sufficiently small), V(-) is approximately linear in p. In

14We make this assumption because, for simplicity, we want to abstract away from any source of
heterogeneity other than ¢;. In a more realistic world uncertainty can be different accross voters.

Blet p = p+ g6 + (1 — q)0° be the expected realization of the policy. By risk aversion,
E [V(tiap’ 0)] < V(tivﬁ)’ for any p.

16Cf. Rabin and Thaler (2001) for a comprehensive treatment of related issues.
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this case, if E(f) = 0, voters choose the same level of the policy with or without
uncertainty. The proposition below summarized these results.

Proposition 7 If the expected outcome of two plans is the same, then risk averse
voters

i) always choose the less risky plan in case of large-scale risk;
i) are indifferent between the two plans in case of small-scale risk;

iii) demand for more (less) policy when the plan is more risky and marginal benefits
are convez (concave);

i) The equilibrium policy is the median’s bliss point.

The intuition is that when risk is small, voters that maximize expected utility en-
dorse a reform whenever the expected outcome is better than the status quo. When
risk is large, they require the expected benefits of the risky plan to be sufficiently
larger than the benefits of the risk-free plan. For instance, voters regard the status
quo as a form of insurance against the risk associated with reforms: if insurance
is too expensive (i.e., if the expected outcome of the reform is substantially larger
than the status quo) voters prefer reform. In some cases, more uncertainty might
lead voters to prefer a larger amount of the policy. For example, a majority might
prefer a more drastic reform when the effects are more uncertain; or, on the contrary
voters might be willing to pay more taxes when there is bigger uncertainty about
the efficiency of the government.

5.2 Loss averse and risk averse voters

In order to introduce loss aversion, we must define the reference point in this model
with uncertainty. Following Ko6szegi and Rabin (2007), we will assume that the ref-
erence point can be either deterministic or stochastic: i.e., it can be either a specific
policy outcome (e.g., the status quo) or a probability distribution over alternative
outcomes. The reference point (either deterministic or stochastic) is exogenous, so
it cannot be affected by voters’ choices.”

5.2.1 Deterministic reference point

Let us assume that the reference point is the policy of the previous period (p®), and
it is known and evaluated with no uncertainty.!® B(p®) is the current observed level

1"We do not study endogenous reference points, although it would represent a nice extension
of our approach. According to Koszegi and Rabin (2007) the reference point is endogenous when
individuals make committed decisions long before outcomes occur.

18The status quo p° is an appropriate reference point when it represents an alternative to a risky
reform (i.e., a form of insurance against that risk), or simply when voters do not expect risk.
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Figure 3: Benefit functions in different states of the world

of benefits. Since there is uncertainty about the policy outcome next period, the
situation may either improve or worsen if voters choose p°. We show that voters
are still biased towards p°, but the bias is smaller compared to the case without
risk. This means that in a riskier environment, voters are more prone to demand
changes.

Figure 3 shows the benefit function in the good state, B(p+ #9), and the benefit
function in the bad state, B(p — #°). Two policy levels are relevant in this model:
p® — 09, and p° + #°. The former is the level of risky policy that ensures the status
quo benefits in the good state; the latter is the level which ensures the status quo
benefits in the bad state. The idea is that in the good (bad) state one needs a
smaller (bigger) amount of p to ensure the current level of benefits.

If p is chosen within the interval (pS p° + Gb) voters avert two types of psy-
chological loss: the first one is the usual loss due to the fact that costs are higher
than the status quo: the second one is the expected loss of benefits that would
occur in the bad state. Take for instance the policy p* in Figure 3. The first loss
is A [C’(ti,p“) — C’(ti,ps)}; a way to contain it is sticking with the status quo. The
second loss occurs with probability (1—g¢) and amounts to A [B(p®) — B(p® — 6°)];**
a way to contain this second loss is demanding an higher p. We will show below
that this leads some voters to desire more policy than the status quo.

If p is chosen within the interval (pS — 09 ,ps], voters expect a loss of bene-
fits, but only in the bad state. No other feelings of loss because costs are lower
than the status quo. Take policy p°® in Figure 3. The expected loss is only A(1 —
q) [B(p®) — B(p® — 6°)].2° 1If the state is good, benefits are larger than the status

Y¢f. segment aa in Figure (3)
20¢f. segment bb in Figure (3).
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desired policies

'Iypes

Figure 4: Under uncertainty fewer voters want the status quo

quo, despite the policy is lower. The chance that benefits may be larger than the
status quo leads some voters to prefer a lower policy than p°.

Policy preferences of loss averse voters under uncertainty are shown by the solid
line in Figure 4. The dotted line shows voters’ desired policy without uncertainty.
Take type t: if there is no uncertainty she desires p°; if there is uncertainty she
wants a policy pp, that is lower than the status quo. The reason is that p, < p°
is less painful if there is uncertainty because the loss of benefits occurs only in the
bad state. This smaller expected loss of benefits leads this voter to demand for less
policy. The appendix proves that, under uncertainty, those who want less policy
instead of p® are the types sufficiently close to t.

Take now type ¢; in Figure 4: with no uncertainty, she wants the status quo;
under uncertainty, she wants a policy p; > p°. The reason is that, in the presence
of uncertainty, in p° she bears the psychological cost due to the loss of benefits,
that would occur in the bad state. She can lower this sense of loss by demanding
an higher p. She trades off this incentive to ask for more p against the loss due to
higher costs.

In a stochastic environment, voters’ preferences are less dispersed, and a smaller
mass wants p°. The status quo bias is therefore less stringent, and the equilibrium
is the median’s most preferred policy (cf. Appendix for analytical details):*!

Proposition 8 Suppose the reference point is the status quo policy. If E(B,(p®,0)) =
B,(p®), the status quo bias is smaller when there is uncertainty.
Specifically,

21The expected utility function under loss aversion displays three kinks. For this reason, there
is also a mass of voters who prefer p° 4 #° and another mass who prefer p® — 69 (cf. figure 4).
This is due to our choice of modelling risk as a random shock with two possible realizations.
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i) the mass of intermediate types who want to keep the status quo policy is
smaller;

ii) some high types want a lower policy;
iii) some low types want a higher policy;
i) The equilibrium policy is the median’s bliss point.

Thus, loss averse voters are more prone to change when there is risk.?? But this
does not imply that they love risk. On the contrary, loss aversion predicts strong
distaste to any order of risk, in particular first-order risk aversion in p® (Rabin,
2000).2* This means that loss averse voters are unlikely to accept a policy plan with
modest stochastic improvements or worsenings of the status quo, even if the expected
outcome is substantially better than the status quo: a much stronger aversion to
change with respect to voters that are simply risk averse.

This model also shows that the distaste to risk predicted by loss aversion is
relative to the reference policy (i.e., the status quo, in this case). Thus, voters turn
down a risky reform if the outcomes are modest improvements or worsenings of the
status quo, while they would have voted for the same reform if the status quo were
different.

In sum, this model provides two main results: first, loss averse voters dislike risk
more than risk averse voters (e.g., loss averse voters are more likely to reject a risky
reform); second, in a risky environment, loss averse voters become less attached
to the status quo, compared to a risk-free environment. Thus, they are prone to
more radical reforms when there is risk. This might help to rationalize why, as the
environment becomes uncertain, voters sometimes endorse extremely radical shifts in
policies. For instance, the reforms proposed by Mrs. Thatcher or Mr. Reagan were
perceived both as extremely uncertain and radical. Nonetheless, people endorsed
them.

5.2.2 Stochastic reference point

How do voters choose the policy when the environment is uncertain and they expect
risk? Voters are acclimatized to the stochastic environment, eventually because
there is no alternative risk-free policy plan. If the policy is the status quo, they

2E(B,(p°,0)) = B,(p°) represents a sufficient condition. The appendix shows that the propo-
sition above holds whenever E(B,(p®,0)) is not too different from B, (p®).

23The appendix shows that voters’ expected utiltiy functions are not differenciable in p°. This
implies first-order risk aversion.

As pointed out earlier, voters consider the status quo as a form of insurance against the risk of
a reform. It is easy to see that the premium that voters prefer to pay to insure themselves against
the policy uncertainty is higher under loss aversion than under risk aversion.
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expect to enjoy either B(p® + 09) or B(p® — 6°). The reference policy is stochastic:
p® + 09 with probability ¢, and p® — §° with probability (1 — q).

The anticipation of a bad outcome implies that, when the bad outcome occurs,
voters feel a lower sense of loss. The appendix proves that this leads some low types
to demand p° instead of a higher policy.

The anticipation of a good outcome implies that, when the bad outcome occurs,
the latter looms larger. This leads some high types to stick with p® instead of asking
for a lower level of p. Then:

Proposition 9 When loss averse voters expect risk, the status quo bias is stronger
compared to unexpected risk.

This model predicts that voters have a small incentive to deviate from the status
quo when they anticipate risk. Proposition 8 says that risk leads some voters to
ask for more policy as a way to mitigate the sense of loss that occurs in the bad
state. Risk also implies that some high types ask for less policy because there is the
chance of a good state. Proposition 9 says that when risk is anticipated both these
incentives are weaker. Thus, voters are less willing to deviate from the status quo.

6 Loss aversion in a Public Finance Model

This section applies the framework described above to a basic Meltzer and Richard
model with public good provision.?* The policy consists in the provision of a non-
excludable public good financed by a proportional income tax. Agents enjoy utility
from consumption of a private good (¢;) and the public good (g) that we measure
here in per capita terms. Instead of a public good, we could have had a lump sum
redistribution and results would have been identical (see the Appendix).

Let the utility function be quasi-linear in ¢;, and concave and increasing in g:

u(ci, 9) = ¢; + H(g)

(H'" > 0, H" < 0). Individuals are heterogeneous in income: let y; be the income
of individual i, and denote by 7 the average income. Denote with m the individual
with the median income. The government budget is balanced and the prices of ¢
and ¢ are normalized to 1. Indirect utility of voter ¢ is then:

V(yi,g) =yi+H(9)—%g

24The model of this section is a stylized version of Meltzer and Richard (1981) as presented by
Persson and Tabellini (2000, pp. 48-50).
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Her most preferred level of g is:

1 Y
gi=(H)" = (7)

Y
Policy preference functions are single peaked and the bliss points negatively depend
on individual incomes: richer individuals want a smaller government because the

private cost of one unit of public good, £, is higher for them. The equilibrium is

the median voter’s most preferred polic;7 gm-. The normative implication is that
the majority rule, or Downsian electoral competition, implements the social opti-
mum only if the median voter’s income equals the average income. If instead the
income distribution is skewed toward the right (i.e. y,, < ¥), the voting outcome is
overspending and overtaxation. Suboptimal provision of public good and taxation

occurs in the opposite case.

6.1 Loss aversion

Let ¢° be the status quo amount of public good. Lower public good provision or
additional taxes are both a loss, while more public good or tax reductions are a
gain. Under loss aversion indirect utility is then:

Viy:) = Ae(g — g°) if g>g°

Vig,yilg”) = { V(g g) — A[H(g®) — H(g)] if g<g°

The bliss point, i.e., the most preferred amount of g is:?

(H/>—1 . yz‘(ll;rA) if oy <
9i=1 9 if g<y <y (8)

(Hl>_1 : g(lyj_)\) if y>9

Suppose that median income declines by a small amount compared to the mean,
i.e., inequality increases, at least according to this measure. In the standard model
that would always imply a change in policy: higher taxes and more public good.
In the model with loss aversion, instead, an increase in income inequality may lead
to no changes in taxation as long as the change in inequality does not push the
parameter values outside the range in which the status quo prevails. In addition,
with loss aversion, the marginal cost of more public good is higher and the marginal
benefit of less public good is lower. Therefore, compared to the standard Meltzer
and Richard model, the rich increase their demand for public good and the poor

2Where 3 = ujl/\)H’(gS)g, and § = (1+))H'(g%)y. Observe that if y; < ¢ then

(H’)*lw > ¢ and if y; > 7 then (H’)*lw < g° (cf. Proposition 1).
Finally observe that both ¢ and ¢ negatively depend on the status quo, g°.
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reduce theirs.?® The level of disagreement about the size of government is lower in a
loss averse society. As pointed out earlier, this is another reason which may explain
why, even with relatively high levels of inequality, we do not always observe extreme
redistributive policies in democracies. This result may help to rationalize why the
recent increase in inequality in many OECD countries has not translated always in
immediate moves toward more redistribution.

6.1.1 Old and Young societies

As pointed out by the general model, when the benefits of a policy change can be
enjoyed for several periods, the majority chooses the policy strategically, taking into
account the multi-period effects of loss aversion. This implies that, other things
being equal, younger majorities are more prone to change the status quo.

Suppose the population is split in two generations, the young and the old. In
order to focus on the specific effects of loss aversion, let us assume that the two
generations are the same in all respects except residual life: the old live only the next
n periods; the young live the next nl periods (I > 1). Loss aversion and projection
bias parameters are the same for both young and old. By Proposition 6, the old

make their political choices as if their loss aversion were w, and the young as if
loss aversion were % This implies that there are less young voters entrenched

in the status quo, compared to old voters. It may happen that the majority of
young voters wants a change in policy, but the majority of old voters does not. The
reason does not rely on differences in material interests. It is instead a psychological
reason: the old do not want to bear the psychologically costly commitment to a
change today, because their future horizon in which to enjoy the benefits of that
commitment is shorter. The policy outcome depends on the population shares: old
societies, where the share of young people is low, are more likely to remain with the
status quo.

We illustrate this point with a parametric example. Assume the two generations
are the same in all respects (i.e., income distribution, utility functions, loss aversion).
Income is uniformly distributed in [%, %} Thus y,, = y = 1 in both groups. Let the
utility from the public good be H(g) = In(g). The socially efficient level of public
good is g* = (H')™!-1 = 1. Assume that the status quo is ¢° = %, a level which
is socially too high. It is easy to see that, by Proposition 6, for any A(1 + ) > 2,
the median of the old generation prefers to keep the (inefficient) status quo (cf. the
upper graph in Figure 5), whereas the median of the young generation prefers the

status quo only if A(1 + ) > 2 (cf. the lower graph in Figure 5). Thus, for any

26 An alternative and not mutually exclusive argument for why the poor may not want to aggres-
sively expropriate the rich is the Prospect for Upward Mobility (POUM) hypothesis by Bénabou
and Ok (2001).
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Figure 5: The majority of young voters wants to change. The majority of old voters
does not.

5<AMl+a)< %l, the majority of young voters wants to change g (for less public
good) and the majority of old voters does not want to change.

How will society eventually choose? Let a be the share of old voters in the society,
and (1 — a) the share of young voters (0 < a < 1). The old voters who do not want

to reduce g are the ones whose income is lower than §°9 = <1 + (Ha)) 27 The
young voters who do not want to reduce g are the ones Whose income is lower than

Pyouns — (1 - ’\(Ha)).% Since in both groups income distribution is uniform in
[1,3], there are a [ (1+ ’\(Ha)) — %] old voters, and (1 — a) [ (1+ (Ha)) %]
young voters who prefer the status quo to any g < ¢°. If these two masses
of voters are not smaller than a half of the population, the status quo survives:

[ (1+ ’\(Ha)) %] +(1—a) [ (1+ ’\(Ha)) %] > % Solving this inequality

yields the condition for the status quo:
nl — 2\(1 + «)

It (-1 ©)

27Cf. the upper graph of Figure 5
28Cf. the lower graph of Figure 5.

22



This inequality tells us that older societies (higher a) are more likely to remain
stuck with the status quo, whereas societies where young generations live longer
than older generations (higher /) are more likely to abandon it. If both young and
old live longer (high n), the status quo is less likely. Of course stronger loss aversion
(higher \) and larger projection bias (higher ) make reforms less likely.?

Finally, we can document a sort of paradox: suppose that A\(1 4+ a) = 1%, n=1,
and [ = 2. Loss aversion/projection bias are rather high, young voters live two
periods and the old ones live only one period. In this case, § < A1+ ) < %l —
% < A1+ a) < 1: the majority of young voters would like to change the status
quo, and the majority of old voters would like to retain it. By (9), if a > § the
society remains with the status quo. Despite the old voters are only one ninth of the
population, the entire society sticks to the status quo. Because of loss aversion and
shorter residual life, policy preferences in the old generation are much less dispersed
around the status quo. The share of people who want the status quo is much higher
in the older group.

The general idea is that loss aversion favors political cohesion within older gen-
erations. This enhances their chance to play a pivotal role in forming the majority.
This result suggests that older societies (for instance those with low fertility rates)
tend to become more averse to change and may remain stuck more often in a status
quo even when the latter becomes inefficient.

7 Conclusions

In this paper we have explored how loss aversion affects the political equilibrium in a
simple voting model. A society needs to choose the level of a certain policy which has
benefits and costs. Individuals differ in their evaluation of these benefits and costs
and everybody suffers from loss aversion. Without loss aversion, the equilibrium
policy would be the one most preferred by the median voter but the initial status
quo would have been irrelevant. With loss aversion, instead, the results are very
different. First, we show a status quo bias, that is for any initial status quo a positive
mass of voters would prefer the latter to their ideal policy. The size of this share of
voters is increasing with the size of the parameter which measures loss aversion. An
immediate implication of this result is that small shocks to preferences (or to the
environment) do not lead to changes of policies; the shocks have to be sufficiently
large to overcome the status quo bias, i.e., to make a majority of voters willing
to subject themselves to the necessary losses (and increases benefits) of the policy
change. Thus, societies become very averse to change even when reforms would be
collectively quite welfare improving.

Tn fact, (9) is more likely to be satisfied when a is large and/or the RHS is low As for the

latter, observe that it decreases in I (since A(1 4+ «) > %) and in A(1 + «), and it increases in n.
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Second, we show a path dependence: the voting equilibrium depends on the
initial status quo. Societies with a certain attitude in past policies (say, large gov-
ernment size, strong regulation, etc..) continue to display the same policy attitude
even when they make changes.

Third, loss aversion implies a moderating effect: the most extreme types — who
would want to move the status quo in their direction — have more moderate ideal
policies than without loss aversion.

Fourth, in a dynamic setting, the effect of loss aversion diminishes with the length
of the planning horizon of voters. Younger societies are more prone to change; how-
ever, loss aversion also favors the political cohesion of older generations, increasing
their chance to affect the social choice. This sheds a novel light on the intergen-
erational conflict about policy reforms. Finally, we investigate the interaction of
loss aversion and risk aversion in a stochastic environment in which the results of
policies are not known with certainty. We explored both the case of a deterministic
and stochastic status quo policy.

We then apply this model to the celebrated Meltzer and Richard (1981) model
with a public good (in the text) or with lump sum redistributions (in the Appendix).
The application of our general results to this model leads to some empirically plau-
sible implications; one is that even relatively large increases in income inequality,
which in the model without loss aversion would lead to more taxes and more public
goods (or transfers), may not lead to a change in the status quo. A related point is
that even with very large increases in inequality the level of redistribution with loss
aversion would be lower than without it.

Finally, we show that older societies are more conservative in the sense they are
more subject to the effect of loss aversion which lead to a stronger status quo bias.
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8 Appendix 1: Proofs

Proof. Proposition 1

i) Recall that f is implicitly determined by B,(t,p°) — (1 + \)C,(t,p°) = 0, and
t is implicitly determined by (1 + \)B,(t,p%) — C,(t,p%) = 0. Thus, for any
“intermediate” type t; € [f, ﬂ, the optimality condition is

By(ti,p) — (1 + N)Cy(ti,p) <0 if p>p°
(1+X)By(ti,p) — Cp(ti,p) >0 if p<p®
thus the bliss point is p; = p°.
ii) For any “high” type, t; > {,

By(ti,p%) — (1 + XN)Cp(ti, p°) < 0
(14 N)B,(ti,p°) — Cy(ts,p%) <0

Thus the bliss point is lower than the status quo, p; < p°
iii) For any “low” type, t; < {,

B,(t;,p°) — (1 4+ N)Cy(ti, p°) > 0
(14 N)By(ti, p°) — Cp(ti, p°) > 0
S

Thus the bliss point is larger than the status quo, p; > p~.
QED =
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Proof. Proposition 2 Implicit differentiating (4) w.r.t. ¢;, and using A1-A3 yield

_ B t(ti:pi) ( + )C t( 7.7pz) : . e
Ap; Bypltio) (0 Cpptipy <~ 0 1L i<t
o = 0 i i<t <i
i _ (I4+N) Byt (ti,pi) —Cpt (ti,pi) : ) ?
TN B irp)Coplopy < 0 i ti>1

Therefore bliss points are unique and (weakly) monotone in types. The policy
outcome is the median’s bliss point. QED =

Proof. Proposition 3 Both t and ¢ negatively depend on p°®: by the definition of
{ and ¢ in the text, if follows that:

By (4), if p° is sufficiently low, then t,, < . In this case the policy outcome p,,
solves By (tm, p) — (1+A)Cp(t,m, p) = 0. If p° is sufficiently high, then t,, > ¢. In this
case Py, solves (1+A)By(tm, p) — Cp(tm,p) = 0. By A1-A2, B,(t,,,p) is decreasing in
p and Cp(t,,, p) is increasing. Thus the policy outcome is lower in the former case.
QED =

Proof. Proposition 4 By (4), it follows that without loss aversion (i.e., A = 0)
the bliss points of all types equal the bliss points in the rational model. Implicit
differentiating (4) yields,

With loss aversion, the bliss points of low types are smaller, and decreasing in the

loss aversion coefficient. The bliss points of high types are larger, and increasing in
the loss aversion coefficient. Moreover,

ot

ot
$<0 a>0

Therefore, the higher A, the more people prefer the status quo. QED m

Proof. Proposition 5 Assume that the median type has “average preferences”:
By(tm, p) = Cp(tm, p) = B,y(p) — Cp(p). By (3) with no loss aversion, t,, would choose
the socially optimal policy.

Now assume loss aversion:A > 0. By Proposition 3,

i) if p® > p*, then either the median chooses p°, or she chooses p,, > p*;

ii) if p® < p*, then either the median chooses p°, or she chooses p,, < p*;
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iii) the policy is socially optimal only if it is already the status quo, p® = p*, and
the median does not want to change it.

QED =

Proof. Proposition 6 For expositional convenience we split the proof in two parts.
We start by assuming that there is no projection bias; then, in the second part, we
consider it.

First part. Assume there is no projection bias (o = 0), so that at any period k
perceived utility equals actual utility: V(t;, p* | p*=2,p*=1) = V(t;,p* | p*~1). Let us
prove that after period 1, the majority has no incentive to change the policy set at
period 1. We proceed backwards: in period n, each individual i chooses her policy
in order to maximize her residual lifetime utility, V (¢;, p" | p"~1):

{ V(ty,p") = AC(ty, p*) = C(ts, p" 1) if p* > p*!

This maximization yields the individual bliss points in period n:

pi € arg max
pn

0= B,(t;,p") — (L+ N)Cp(ti, p") if p" > 10"_1 (10a)
p solves < p" = p"! if pl' = pl (10b)
0= (L+N)By(ti,p") — Cy(ts, ") if pp<p"t  (10c)

For each i, p!' is unique and it is weakly decreasing in ¢;. Thus the equilibrium
policy is the median’s bliss point, pl (which solves (10) above for ¢ = m). This
equilibrium solution is a function of the state variable, p"~'. Let p", = G(p"!)
denote this function.

At time n — 1, any individual chooses p}~! taking into account the consequences of
her choice on the future equilibrium outcome:

pi 7t € argmax V(6" ") + V(GO [} (11)
P

For expositional convenience, let us consider the median voter. Below, we show
that the median voter’s bliss point is the equilibrium policy. We now prove that the
median has no incentive to choose p"~! # G(p"™'); i.e., in period n — 1 she does
not want to choose a policy that is different from the policy that she will choose in
period n in equilibrium.

Suppose, by contradiction that she does. Say that she maximizes lifetime utility,
st p" b < G(p"!). Assume also that p"~! > p"~ 2. In this case, after some
algebraic manipulation, we can re-write the objective function in (11) as:

B(tm,p" ") = Cltm, ") + Bltm, G(p" ")) = Cltm, G(p" ™))
— A Ctm, G(p" ™)) = Cltm, p"?)]
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Recall that p"~1 > p"~2. Thus maximizing this function w.r.t. p"~! yields an interior
solution which solves:

OB(tm,p"") _ 0C(tm,p"™) | OB(tm, 1) 0Py
apnfl apnfl apgl apnfl

IC (ty, ) Oplt,
opr,  opn!

— (14 ~0

Since p"~! < p = G(p" '), by implicit differentiating (10), G'(p"~!) = % =0.
Thus, if p"~2 < p"~! < p? | the last two terms of the above equations are zero, then

the equation which pins down the median’s most preferred policy in period n — 1 is

OB(tm,p" ") OC(tm, ")

=0
apn—l apn—l

Observe that in this case the policy is chosen rationally, i.e., the policy is the
same as the one in the case with no loss aversion. But this is a contradiction, because
if the median chooses the policy rationally in period n — 1, then she will have no
chance to increase her utility in period n other than keeping that policy unchanged.
Thus, the policy that she chooses at n — 1 must be the same policy that she will
choose at period n. But this contradicts the assumption that p"~1 < p.

Applying the same rationale, it can be proved that a contradiction arises also in
the other three cases: 1. p"=2 > p»~t < pt: 2: p" 2 <prt >pr:3 pn=2 > pit >
p . This proves that p"~! = p": in period n — 1 the median sets the policy at a
level that she is not willing to change in period n.

In period n — 2, by applying the same argument as above, it follows that p" =2 =
p"~!: the median at period n — 2 sets a policy that she will not be willing to change
at period n — 1. But the latter is the same policy that she will choose at period n;
then p"=2 = pn~! = pm . Applying this same argument recursively, we end up with
pl = p? =--- =p": the first period policy is set at a level that the median will not
be willing to change in any subsequent period.

We can see now how the median sets p'. Recall that the median’s choice at period
2 — and in all subsequent periods — depends on py; thus p? = --- = p? = G(p).
Moreover, since p?, = --- = pl, experienced utility in any period from 2 till n
is constant and equal to V(t,,G(p') | p'). Lifetime utility at period 1 is then
Vtm,p' | p°) + (n— 1)V (tm, G(p') | G(p'), and p' is set to maximize it. After some
algebraic manipulation, we can rewrite lifetime utility as:

N B(ty, p') = nC(tm,p') = A[C(tm,p') — C(tn,p°)] if p' >p’
nB(tm,pl) - nC(tm,pl) - )‘ [B(tm,pl) - B(tm,po)] if pl < pO

Maximizing this function w.r.t. p!, and using the result above yield the following
optimal choice path:
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A
0= Bp(tm,pl) — (1 + ﬁ) Cp(tm,pl) if pt > p° (12a)

1

p,, solves < p =p if pl =p°  (12b)
A

0= <1 + ﬁ) By(tm, p") — Cp(tm, p") if pt<p® (12¢)

and pp, = =pp, =Dy, (12d)

This proves that the median sets the policy at the first period as if her loss
aversion were %, and she is not willing to change it in all subsequent periods.

It only remains to prove that the median’s bliss point, pl in (12) is the equilib-
rium policy in all periods. To see this, consider an individual ¢ with ¢; < t,,. She
would like a policy that is (weakly) higher than the median’s policy in any period.
At the last period period (n), given p"~!, she can only vote sincerely (cf. the proof
of Proposition 2). In period n — 1, she has no incentive to vote strategically for a
policy that is lower than the median’s equilibrium, p™~!, because if she did the only
effect would be passing a p"~! that would bias the median towards a lower policy
in period n. Thus, she votes sincerely also in period n — 1.

Applying this argument recursively, it follows that she always vote sincerely, at
least starting from period 2 onwards. Things are similar in period 1: in this period
she has no incentive to vote for a policy that is higher than the median’s equilibrium,
pl . because if she did the only strategic effect would be passing a p' that would
bias the median towards a lower policy in period 2, and in all subsequent periods.
Therefore, the best thing she can do in period 1 is voting for a policy that is lower
than (or equal to) p! . Thus, p} < p! for any t; > t,,. Equivalently, p} > p! for
any t; < t,,. The equilibrium in the first period is p! (cf. 12a-12c), and it is also
the equilibrium in all subsequent periods (cf. 12d).

Second part. Assume there is projection bias, a € (0, 1]. Let us proceed backward.
In period n, any individual ¢ chooses her policy in order to maximize her perceived
residual lifetime utility V(¢;,p™ | p"~2,p"!), as defined by (5):

V(ti,p") — M1 — a) [C(ti,p") — C(ti,p" )] it pr > prt
— A [B(t;,p"~?) — B(ti, p")] and p" > p"?
p? € arg max n n—1 n : n n—1
— A\ [B (t:;,p" %) — B(ti, p")] and p" < p"?
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This maximization yields the individual bliss points. As in the first part of this
proof, the equilibrium policy is the one preferred by the median, but it is a function
of the state variables p"~! and p"~2: p = T(p"~!, p"72).

At time n — 1, each individual chooses her most preferred policy, p':

pi~! € argmax {V(ti,p”’l | p" 80" + V(" | p"’z,p"’l)}

pn—l
Again, one can easily verify that the equilibrium policies of periods 2, ...,n coincide
with the median’s plan to keep these policies unchanged: p" = --- = p?, = p'.

We can now see how the median sets p': lifetime perceived utility at period 1 is
V(tm, p' | 9°) + (1 = &)V (tm, 07 | P1)) + &V (o, 17, | 9°) + (0 = 2)V (tm, 2 | 1)
Recall that the equilibrium policy at time 2 is p2, = T'(p', p°). Then we can re-write
perceived utility as V (¢, p' | %) + (1 — @)V (tm, T(p*, 2°) | ') + aV (t,n, T(p', p°) |
P°) + (n —2)V (t,, T(p',p°) | p'). After some algebraic manipulation, we obtain:

e S e ) pe
A1 =) [C(tm, T(p", p*)) — C(tm, p* 10y < 0
A [t TP 1)) — Cltns %) and T(p%.p7) = p
nB(tn, 1) = nC(tm, p") = N Bltm, ') = Bltm, ")) L
“A(L = @) [B(ty, ) = Bltm, T(0",1°))] 1 B
| A Bt p) — Bt T 1°)] and T(p%,p7) <

Maximizing this function w.r.t. p', and using the result above yields the following
optimal choice path (observe that p2, = p' implies that g—;(pl, p°) = 1):

0= Byt = (142D gy it ks (30

pl solves ¢ p'=7p° if pb =p° (13b)

\ 0= <1 + w> By(tm, p') — Cp(tm, p") if pt<p® (13c)

and pp, = =pp, =P, (13d)
This proves that the median sets the policy at the first period as if her perceived
loss aversion were M, and she is not willing to change it in any subsequent period.

n
Observe that an increase in the projection bias parameter, o, will increase perceived

loss aversion.
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By the same argument as in the first part, it follows that the median’s plan
above is also the plan that the majority chooses at the first period.

Finally, we prove that this plan is time inconsistent: in period 2, after having
chosen p?, = pl | the median realizes that her true utility is V (¢,,,p?, | pl,) instead
of V(tm,p?, | pL.1°). Suppose that pt. > p% by (13a), true utility in period 2 (and
in later periods) is not maximized by p® = p! . This level is too low, so the median
would have rather chosen a level such that By (t,, p') — (1+2)Cp(tm, p*) = 0. Thus,
in period 2 there is scope to increase utility by choosing a different policy. This is the
case if there exists a level of p? > p!. which solves B, (tn,, p?)— (142320 (¢, p?) =

0. In period 2 the median chooses the policy as if her loss avergioln parameter is
%. She is still subject to the projection bias as regards the next period, and her
residual life is n — 1 periods. Moreover in period 2 she will plan to keep the new
policy unchanged for all later periods. This latter plan may be time inconsistent as
well: for the same reason, the median might be willing to change it in period 3.
This process of plan revisions stops at period h if h is such that B, (¢, p"*) —

(14 7=0=55)Coltm, p?) > 0 and By(tyn, p") — (1 + 22 C) (1, p?) < 0. In words,

the policy chosen in period h — 1 is ex post suboptimal, but in period h, because of
loss aversion and too short residual life, there is no incentive to change it. QED m

Proof. Proposition 7 Let p = q(p+69) + (1 — q)(p — 6°) be the expected outcome
of the risky plan, and assume E(#) = 0.

i) In case of large scale risk, the concavity of B(-) implies that for any i ad any
p it holds E [V (t;,p,0)] < V (t;,p): all voters prefer the risk-free plan with the
same expected outcome. Moreover, by the concavity of B(-), between two risky
plan all voters prefer the less risky one; i.e., the plan which is second-order
stochastically dominant.

ii) Small-scale risk implies that V (¢;, p, #) is substantially linear in p (cf. Rabin’s
Calibration theorem), so voters are risk-neutral. Thus irrespective of risk, all
voters are indifferent between two policy plans with the same mean, while they
always prefer the plan with the highest expected outcome.

iii) The optimality condition which pins down voter i’s most preferred policy is:
E[B,(p,0)] = Cy(ti,p). If By(p,0) is convex in p then for any p, F [B,(p,0)] >
B,(p). This implies that the optimality condition is satisfied for a higher value
of p: all voters prefer more p when the policy is risky.

iv) For any probability distribution of  (i.e., for any ¢), by implicit differentiating
the optimality condition above, it follows that voter i’s most preferred policy
is decreasing in t;. Thus the decisive voter is the median.
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QED =m

Proof. Proposition 8

i) Let [f“, f“] be the set of types that want the status quo when there is uncer-

iv)

tainty. As above, [f, ﬂ is the set of types that want the status quo when there

is no uncertainty. We have to show that £ < * and #* < .
Voter ¢’s experienced indirect utility when there is uncertainty and the refer-
ence point is the status quo is the following

E[V(ti,p,0 | p°)] =

E [V (ti,p, 9)] - A [C(tz,p) C(t;,p%)] if p > p% + 6"
E[V(ti,p,0)] — A [C(ti, p) — C(ti, p°)] p .

_ A1) [B S)_ By Hb)] ifp” <p<p’+6 14
B[V (ti,p,6)] = M1 - q) [ (%)= Blp—0")] itp® 07 <p<p®
EV(t:.p.0)] - X [B®) - [ (».0)] it p < pS — 6

In this function, E [V (¢;,p,0)] is the expected utility without loss aversion
(cf. equation 6). The additional terms weighed by A capture loss aversion.
As pointed out earlier,  solves B,(p°) — C,(t,p%) — AC,(t,p°) = 0, and ¢
solves B,(p°) — C,(t,p°) + AB,(p°) = 0. Similarly, * solves E(B,(p°,0)) —
Co(t,p%) — NG, (t,p°) + >\(1 — q)B,(p® — 6°) = 0, and t* solves E(B,(p°,0)) —
Cy(t,p%) + )\(1 — q)B,(p°® — 0°) = 0. Recall that C,(t,p°) is increasing in ¢.
Since E(B,(p®,0)) = B,(p®), then { < {* and #* < ¢.

Observe that E(B,(p®,0)) = B,(p®) is only a sufficient condition: in fact, we
have that £ < £ and #* < t as long as E(B,(p®,0)) is not too different from
B, (p°).

Take a typet; € (f“, f). Without uncertainty, since t; < ¢ then (14+X) B, (t;, p¥)—
Cy(t;,p°) > 0, and B,(p°) — (1 + A)Cy(t;, p°) < 0: she prefers the status quo.

Under uncertainty, since t; > # then E(B ( 5.0))—Cy(ti, p°)+X1—q)B(p® —

0°) < 0, and E(B,(p°,0)) — (1 + N\)Cy(ti, p )+ A1 — q)B(pS —6%) < 0. Thus

when there is uncertainty this high type ¢; wants lower the policy w.r.t. the

status quo. Similarly, it is possible to prove that, under uncertainty, all types

in (f, f“) want a policy that is higher than the status quo.

The proof consists in showing that the p’ which maximizes (15) is weakly
decreasing in t. This proof parallels the proof of Proposition 7.iv) above.
Thus we omit it.
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QED =m

Proof. Proposition 9 All agents expect risk. If they choose the reference policy,
p°, the outcome is either p® + 9 with probability ¢, or p® — #° with probability
(1—q).
Voter i’s experienced indirect utility in this case is

E [V (ti,p,0 ’ps)} =
E[V(t,p.0)] — X[C(ti,p) — C(ti,p°)]  ifp>p° +6°+067

V(ti, p, C(ti,p) — C(ti,p°
E[V(ti,p,0)] — X [C(ti,p) (ti,p)] + S < p<pSobi g

—Aq(1 —q)M
=< E[V(tip.0)] — Al¢>L + q(1 — g) M+ g b s (15)
fpS — 09— ¢
+(1-¢)%Q] nr SpPEP

E[V(ti,p.0)] = AL + q(1 — g) M+

ifp<p®—09—¢°
+(1 = q)gN + (1 — q)*Q]

with L = L(p,-) = B(p®+09)~B(p+6?); M = M(p,-) = B(p°+69)—~B(p—0");

N=N(p,-)=B(p® - 0") = Blp+6); Q=Q(p,")=B(p°—6)—B(p—0").
The rationale of [V(ti, p,0|p )] above is the following:

L is the loss of benefits experienced when the agent expects the good state and
the good state actually occurs. This loss occurs with probability ¢2, and only
when she chooses p < p°;

M is the loss of benefits experienced when the agent expects the good state, but
the bad state actually occurs, so that benefits are lower than B(p® +69). This
loss occurs with probability ¢(1—¢), and only when she chooses p < p°+6°+69;

N is the loss of benefits experienced when the agent expects the bad state, but
the good state occurs; however benefits are lower than B(p® — 6°). This loss
occurs with probability ¢(1 — ¢), and only if she chooses p < p® — 69 — #°;

() is the loss of benefits experienced when the agent expects the bad state, and
the bad state occurs; however benefits are lower than B(p® — 6°). This loss
occurs with probability (1 — ¢)2, and only when she chooses p < p°.

- when the agent chooses p > p°, the cost is higher than the status quo; the
usual experienced loss for higher cost is C(t;, p) — C(t;, p°).

Let [f“s, f“s} be the set of types that want the status quo when there is uncertainty
and the reference policy is stochastic. This interval is different when the reference
policy is stochastic. Specifically, in order to prove this proposition we have to show
that % < f* and £** > % where t* and " are defined in the proof of Proposition
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8. This implies that more people want to keep the status quo when the reference
policy is stochastic.

Consider £“: it solves E(B,(p®,0)) —Cy(t,p°) = AC,(t,p%) = Ag(1—q) M, (p®, ) =
0. Since M,(p®,-) = —B,(p® — 0°), and since q(1 — q) < (1 — q), then it is easily
proved that % < £*. Now consider #“*: it is implicitly defined by E(B,(p®,0)) —
Co(t,p°) = AP Ly(p°, ) = Aa(1 =) My (p°, 1) = A(1—=q)*Qqy(p®, ) = 0, with Ly(p®,-) =
—B,(p® + 09), and Q,(p°,-) = —B,(p° — 6°). By simple algebraic manipulation,
Ly(p®,) = Aq(1 = @) My (p®,-) = M1 = 9)*Qq(p®, ) > A(1 — q) B,(p° — 6").

Recall by the proof of Proposition 8 that t* solves E[B,(p®, )] —C,(t, p%) +A(1—
q)B,(p® — 0°) = 0. Thus, for any ¢, the LHS of the latter equation is always smaller
than the LHS of the equation above which defines ¢“*. Therefore, t** > t*. QED m

9 Appendix 2: Loss Aversion with Lump Sum
Transfers

As in Meltzer and Richard (1981), the policy consists in a lump-sum transfer fi-
nanced by a proportional income tax. Individuals are heterogeneous in labor pro-
ductivity (x;). The distribution of z; is common knowledge, and its average is
normalized to one: T = 1. Individuals are risk neutral and draw utility from con-
sumption and disutility from labor. Their utility is:

Vi = C; — U(ll)

where ¢ is consumption, [ is labor, and U(+) is an increasing and convex function
with U(0) = 0. Labor is the only factor of production. The government can levy a
linear income tax 7 and provide a non-negative lump sum transfer r. The budget
constraint of individual 7 is:

=z l;(1—7)+r
The balanced public budget constraint is (the population size is one):
Tl=r
Individual labor choice is:

I¥ €argmax z;L;(1—71)+r—U(;)
l;

The individual optimality condition,

z,(1—=7)=U'(l;) =0
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yields individual labor supply:
Ir=U"" 21 -1))

Since U'7Y(+) is an increasing function, individual (and total) labor supply increases
in productivity and decreases in taxes.

Using the government budget constraint, the individual policy preference func-
tion (recall that z = 1) is:

Vi(r) = i1 = 7) + 7L (1) = U(L;)

)

where L*(7) is the equilibrium total labor supply function. Recall that I}z, = y;
and L*(7) = y(7). Then,

Vitr) =1 =)+ 7ytr) - U ()

Z;
Applying the envelop theorem, and maximizing, yields the optimality condition
(Meltzer and Richard, 1981, eq. (13), p. 920), which pins down the individuals’
bliss points:
Y+ T@ -4 <0
or

Bliss points are interior only for individuals whose labor productivity is lower than
the average, x; <1 — y; < y. All the other types want zero tax.

Let us now apply loss aversion. We assume that and individual does not compen-
sate mentally taxes with transfers: i.e., she perceives the monetary amount of taxes
that she pays separately with respect to the amount of transfers that she receives.
Let 7° be the status quo tax rate. By loss aversion, the indirect utility is computed
relative to the status quo, and losses are overweighed. Thus for individuals who
enjoy positive net transfers, it becomes (under 7g(7) — 755 (7%) > 0):

(1 =7) = 51 = 75)] (L +\) + 73(7) — 759(7%)
—[U(y:) = Ulys)]
Vi(ryi | 7°) = | _ _
Tl T =0 (1= 7) — a1 = 79) & [r(r) — 559 (14 V)
—[U(y) = Uyi)]
The first line says that, by loss aversion, the voter overweighs the reduction of
personal income (a loss) when she decides for a tax increase. The second line says

that she overweighs the loss of transfers if the tax rate decreases. The optimality
condition is then

if 7>7°

if 7<7°

JHTE —y(1+X2) 20 if 7>715
[G+7](1+N) -y 20 if r<7d

Starting from this point, all results of the model with public good provisions (in the
text) also hold in this model of lump sum redistribution.
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