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We analyse the welfare effect of governmental regulation for individuals who consider
anticipated regret in their decision-making process. Although governmental policies by
directing choice, distort individual decisions in the private market, they can alleviate
individuals’ pain associated with the feeling of regret. We analyse this trade-off and pro-
vide conditions under which the implied reduction of regret justifies regulation. Further-
more, we demonstrate our findings on tax deduction for non-insured losses, a well-studied
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social welfare functions and show that our results hold in these extended settings.
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Introduction

Regulation of competitive markets is typically justified by inefficiencies arising from
externalities or asymmetric information problems. A different line of reasoning
argues that individuals make certain decisions that are not in their own best interests,
for example, caused by problems of self-control or incorrect beliefs. This gives rise
to the role of the government as a paternalist. By correcting these decisions, the
government increases welfare for those individuals." The nature and degree of
paternalism can take various forms, from soft paternalism such as providing
information, specifying default rules,” or taxation,” up to hard paternalism such as

! See, e.g. Camerer et al. (2003); O’Donoghue and Rabin (2003); Thaler and Sunstein (2003); Beshears
et al. (2008).

2 Madrian and Shea (2001); Choi ef al. (2006).

3 Gruber and Koszegi (2004); O’Donoghue and Rabin (2006).
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limiting or even forcing choices.* Camerer er al.” propose asymmetric paternalism
with large benefits for boundedly rational consumers and little costs to fully rational
consumers, for example, default rules that can easily be overruled. Glaeser,6 on the
other hand, argues that consumers might face stronger incentives than governments
do to correct those errors and that millions of consumers might be less prone to
persuasion by private firms than a few government bureaucrats. Sandroni and
Squintani’ also urge to be cautious about the paternalistic rationale for governmental
intervention. They show that the asymmetric information rationale for compulsory
insurance might be eroded by the existence of individuals who have overconfident
beliefs.

In this paper, we examine a different reason for governments to direct individuals’
choice—either directly by restricting the choice set or indirectly by providing
incentives for specific choices. Our rationale is built on the assumption that
individuals’ welfare depends on foregone alternative choices, that is, choices that
individuals decided not to choose but could have chosen. This dependence on
foregone alternative choices arises from the feeling of regret or self-blame if some
foregone alternative choice would have yielded a superior outcome. Governmental
intervention in markets by means of directing choice might either change the set of
foregone alternative decisions the individual could have chosen from freely and/or
the difference to wealth levels implied by foregone alternative decisions. This effect
can be beneficial for individuals if they associate a cost with the feeling of regret or
self-blame. Since they are either directly or indirectly forced by the government to
certain decisions, individuals feel no regret or self-blame for those decisions because
they were not available to them for choice. Directing individuals’ choices in that way
thus reduces the feeling of regret and thereby increases their welfare.® However, the
partial imposition of, or provision, of incentives for certain decisions potentially
implies a discretionary effect of individuals’ decisions in the private market and
thereby reduces individual welfare.

In this paper, we examine this trade-off of governmental intervention under
individual preferences that take into account the feeling of regret. In the general
model, we assume that the government optimises the social welfare function by

* Glaeser (2006) defines soft paternalism as “governmental policies that change behavior without
actually changing the choice sets of consumers”.

5 Camerer et al. (2003).

© Glaeser (2006).

7 Sandroni and Squintani (2007).

8 We note that directing individuals’ choice does not alleviate the feeling of disappointment. Regret
arises from comparing the actual decision outcome with counterfactual outcomes in the same state of
the world, but derived from foregone alternative decisions. Disappointment, instead, arises from
comparing the actual outcome with counterfactual outcomes in different states of the world (Loomes,
1988; Zeelenberg et al., 2000b). Since directing individuals’ choice does not change the state space,
such governmental interventions do not effect the feeling of disappointment.
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setting a policy taking into account that a representative regret-sensitive agent
subsequently makes a decision in the private market. We examine the effect of the
government’s policy on social welfare and provide conditions under which the
optimal governmental intervention for a regret-sensitive agent differs from the one
for an agent who is not regret sensitive. We then apply our results to the tax policy of
allowing individuals to deduct some portion of their privately uninsured losses from
their taxable income. We show that such tax policy is optimal for regret-sensitive
individuals despite its discretionary effect in the private market. This result holds
even in a heterogeneous population as long as the latter contains some regret-
sensitive individuals. If the government considers regret as a bias that distorts
individuals’ decisions, then a tax policy could even correct the impact of this bias.

There is much empirical evidence of both individuals experiencing regret and
the anticipation of regret influencing individual decision-making.” We refer to
Zeelenberg'® who reviews the evidence from these and other studies in which regret
is made salient to individuals at the time of choice and from studies in which the
uncertainty resolution of alternative choices is manipulated. More recently, Zeelenberg
and Pieters'' compare two lotteries in the Netherlands, a regular state lottery and
a postcode lottery in which the postcode is the ticket number. In the latter lottery,
individuals who decide not to play the lottery thus receive feedback about whether
they would have won had they played the lottery. They conduct different studies
which all confirm that this feedback causes regret and changes the decision whether
to play the lottery.'? Filiz-Ozbay and Ozbay'? conduct first price auction experiments
and show that individuals experience loser regret—the regret a losing bidder
experiences if the winning bid is revealed—which leads them to overbid. Finally,
Camille e al."* and Coricelli et al." find that the medial orbitofrontal cortex plays
a central role in mediating the feeling of regret. In the experimental study of Camille
et al."* normal subjects reacted to the experience of regret and chose to minimise it in
the future while patients with orbitofrontal cortex lesions did not report regret or
anticipated negative consequences from their choices. Using functional magnetic
resonance imaging (fMRI), Coricelli ef al.'> found enhanced activity in the medial
orbitofrontal cortex in response to an increase in regret.

° See, e.g. Loomes (1988); Loomes et al. (1992); Simonson (1992); Larrick and Boles (1995); Ritov
(1996).

10 Zeelenberg (1999).

i Zeelenberg and Pieters (2004).

12 Kuhn er al. (2011) examine the social effects of the Duch postcode lottery and find that the
nonparticipants who live next door to winners significantly consume more on car than other
nonparticipants.

13 Filiz-Ozbay and Ozbay (2007).

'* Camille et al. (2004).

'3 Coricelli et al. (2005).
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There is also empirical evidence that responsibility for choices and the feeling
of regret are positively related.'® That is, if some foregone decision would have
implied a superior outcome, individuals who personally make a decision experience
more regret than individuals on whom that same decision is imposed. Botti and
McGill'” also examine the effect of personal vs other-made choice on subjects’
satisfaction and emphasise the importance of perceived personal responsibility
of choice. They confirm the evidence that only subjects who feel personally respon-
sible for their choice experienced both greater self-credit and self-blame than
subjects on whom the choice was imposed. Iyengar and Lepper'® show that subjects
facing a larger choice set reported that they are more dissatisfied and have
more regret about the choices they have made than subjects facing a more limited
choice set.'” These empirical findings support our reasoning in this paper that
governmental regulation, by taking on responsibility for certain decisions, partially
relieves individuals of that choice responsibility and thereby of subsequent potential
regret.

Zeelenberg and Pieters”” propose various strategies for individuals to self-regulate
their feeling of regret including transferring decision responsibility to others, for
example, to financial advisors or to other experts. Even though delegating a decision
might reduce the feeling of regret for that decision, the delegation decision itself
might induce regret. Although this is not an issue in our context of governmental
enforcement, such regulation can create discretionary effects on individual decision-
making in the private market. This is the trade-off we are exploring in this paper.

Bell*! and Loomes and Sugden®® propose modified forms of the utility function
which incorporate regret. They show that anticipated regret can help explain empiri-
cally observed violations of expected utility theory, for example, the Allais paradox,
the common ratio effect, or simultaneous gambling and insuring. Sugden® and
Quiggin®* provide an axiomatic foundation for representing regret preferences by the
expected value of a utility function which depends only on the realised level of
wealth and the level of wealth the individual could have achieved with the foregone
best alternative, that is, with the foregone alternative that would have led to the
highest level of wealth. This representation of regret preferences has then been

16 Zeelenberg et al. (1998); Ordéiiez and Connolly (2000); Zeelenberg et al. (2000a).

17 Botti and McGill (2006).

'8 Tyengar and Lepper (2000).

19 Sarver (2008) provides an axiomatic representation of preferences over menus of lotteries that account
for the individual’s preference to reduce the number of choices due to anticipated regret.

20 Zeelenberg and Pieters (2007).

2! Bell (1982).

22 Loomes and Sugden (1982).

23 Sugden (1993).

2% Quiggin (1994).
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applied in various settings. Braun and Muermann®> and Muermann et al.>® examine
the demand for insurance and portfolio allocation. They show that regret leads
individuals to hedge their bets by avoiding extreme decisions. Moreover, regret can
help explain the disposition effect, the tendency of investors to sell winning assets
too early and hold on to losing assets.?” Gollier and Salanié®® consider an Arrow-
Debreu economy and show that regret implies a preference for skewed distributions
as observed in horse race betting and national lotteries. We contribute to this
literature by analysing the benefit of governmental intervention with regard to
reducing individuals’ pain associated with regret, while taking into account its
discretionary effect on individuals’ decisions in the private market.

The paper is structured as follows. In the next section we specify individuals’
preferences taking into account the feeling of anticipatory regret and examine the
trade-off of governmental intervention in a general model. In the subsequent section,
we apply the general model to income tax deduction of non-insured losses. In the
penultimate section, we extend our setting by discussing alternative social welfare
functions and by considering heterogeneous individuals. We conclude in the final
section.

Preferences and general setup

We assume that preferences are represented by the maximisation of expected utility
with respect to a two-attribute value function v =v(w, w™*) which depends on the
realised level of wealth, w, and the maximum level of wealth, w™*, the individual
could have achieved by the foregone best alternative in the realised state of nature.
Ex post, the individual thus regrets that he did not make the decision that would have
led to the wealth level w™. Ex ante, the individual anticipates his ex post feeling of
regret, which he takes into account in his decision-making process.

Representing this anticipatory feeling of regret by the two-attribute value function
v=v(w,w™™) is justified by the axiomatic foundation of Sugden® and Quiggin.**
They formulate axioms under which the representative value function depends only on
the realised level of wealth and the maximum level of wealth the individual could have
obtained in each realised state of the world. We apply the following functional form

v(w, W) = u(w) =k - g(u(w) —u(w™))

for some Bernoulli utility function u and function g which is based on Bell*' and
Braun and Muermann.”® Regret thus depends on the difference between the utility of

25 Braun and Muermann (2004).

26 Muermann et al. (2006).

27 Muermann and Volkman (2006).
8 Gollier and Salanié (2006).
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realised wealth and the utility of wealth under the foregone best alternative. We
assume that the utility function u is strictly increasing and strictly concave, that is,
u'>0 and u”<0. For the second term that accounts for regret, we assume g(0)=
0, g’>0, and g">0. The convexity of g implies that the marginal utility of wealth is
increasing in the wealth level implied by the foregone best alternative. This condition
is consistent with regret preferences explaining observed violations of expected
utility theory? and is supported by empirical evidence.*® The constant k>0 measures
the relative importance of regret. If k=0, then the individual is not sensitive to the
feeling of regret and maximises expected utility.

Let wealth w=w(q,1,X) be a continuously differentiable function of the
individual’s choice g€ Q, the governmental policy r€7, and the state variable X. We
assume that the choice set Q and the policy set 7 are compact subsets of the real line
and that the state variable is a real-valued random variable. For example, in the next
section the governmental policy 7 is the tax rate at which individuals are allowed to
deduct the non-insured portion of losses and the individual’s choice g is the level of
insurance coverage purchased in the private insurance market. A different application
of this setting is governmental intervention in defined contribution (DC) retirement
plans by means of mandating a minimum return guarantee ¢ on DC plan participants’
portfolio allocation ¢.*'

We consider the following sequence of events.

Time 0 The government sets the policy .

Time 1 The individual chooses g.

Time 2 The state variable realises and the individual consumes his wealth.

We solve for the subgame perfect Nash equilibrium by backward induction which
implies the following optimisation problems.

Time 2 For a given policy ¢ and realised state of nature x = x, the corresponding
foregone best alternative, g™**(z, x), is given by

g™ (,x) € arg max w(q,?,x). (1
qeQ

For inner solutions, the first-order condition is given by
ow(g™™ (1, %), 1, %)

o =0 2)

2% Braun and Muermann (2004); Gollier and Salanié (2006); Laciana and Weber (2008).

3% Bleichrodt et al. (2010).

31 Germany and Japan, for example, mandate a principal guarantee such that all contributions are
guaranteed in nominal terms. In Chile and Mexico a minimum pension payment of about 25 and
40 per cent, respectively, of average wages is guaranteed.
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for all #+ and x. The implied maximum level of wealth the individual could have
obtained is therefore W™ = w(g™*(t, x), t, x).

Time 1 Given the policy ¢, the individual chooses ¢ to maximise his expected utility
according to the utility function v. Since the individual has no influence on the choice
of the governmental policy 7, he only regrets towards his own decision ¢.>* The optimal
choice ¢ is then given by the solution of the following maximisation problem:

r;leaQX E(w, w™)] = E[u(w(q,t,X)) - kg(u(w(g™™ (%, 1),1,%)) —u(w(q,t,%)))]. 3)

To simplify notation, we omit the arguments of wealth in the following analyses.
The corresponding first-order condition is

T w1k ) )] =0 @

Let g; = ¢i(r) denote the inner solution to Eq. (4). In the following, we denote final
wealth under the decision g; by wi = w(q;(¢),1,%).”

Time 0 At Time 0, the government sets the policy ¢ considering its effect on the
individual’s decision at Time 1, which is given by Eq. (4). Let the social welfare
function SW, be the same as the representative agent’s expected utility, that is,>*

SWi(t) = ELM(WZ) —kg(u(wmax)—u(w,’;))J. 5)

32 We thus assume that the individual does not associate a cost to blaming the government in case the
imposed policy ¢ turns out to be suboptimal ex post. This assumption is supported by empirical
evidence showing that responsibility for choices is positively related to the subsequent feeling of
regret (Zeelenberg et al., 1998; Ordéiiez and Connolly, 2000; Zeelenberg et al., 2000a; Botti and
McGill, 2006).

33 The second derivative is given by

CEW(w, wmx)]

dq? =k

2
(%) u"(w)[l+kg’<u(wm*>>—u<w>>]}

2
kE{(f;;) (u'(w))zg%u(wmﬂ*))u(w»}

4[5 )1 ™) )|

If final wealth w is linear or convex in ¢, then the second-order condition holds. Moreover, if the
individual is not regret sensitive, that is, k=0, then the second-order condition also holds. In general,
we assume that (d*E[v(w, w™™)])/(dg*)<0.

34 We discuss alternative social welfare functions in the section “Extensions”.
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The first derivative of the social welfare function is

dS‘;V:(t) _ E{dwz W (wp)[1 +kg’(u(wmax)—u(WZ))]]

GO O™ ) ©

The above equation shows that a change in policy ¢ affects social welfare through
two channels. The first channel is the classical effect of a change in policy ¢ on the
realised level of final wealth, wy. It can be decomposed into an indirect effect caused
by the implied change in the individual’s decision g (¢) at Time 1 and a direct effect
of a change in policy on wealth, that is,

dwp  owp dqp  owy

= ) 7
dr dq dt ot @)
The corresponding effects on social welfare are given by

aW* * ’ X * d P
AL(t) = E |2 (wi) [1+ kg (e(w™™) = u(w}))] | & @®)

oq dr

and
w aw]t ’ * ’ max *

AY(t)=E Pl (wi) [1+kg' (u(w™) —u(wy))] |- )

By the envelope theorem, the indirect effect is zero, that is, Eq. (4) implies
A{(r)=0. The sign of the direct effect is ambiguous since a change in policy ¢ might
reallocate wealth across different states and thus increase final wealth in some states
at the expense of a decrease in other states.

We note that if (ow)/(0f) = c-(0w)/(0q) for all x, where c is a constant, then the
direct effect is zero, since

*

AV(t)=c-E aav;ku/(wZ)[1+kg’(u(wmax)—u(w}:))] ~0. (10)

The condition (Ow})/(0f) = c-(dwy)/(dq) means that, at each state, (Owy)/(D/(Owy)/
(0q) is equal to a constant. Thus, the impact of the government’s decision is a re-scale
of that of the individual’s decision. Put differently, the individual can duplicate the
influence of the government’s decision. We further discuss this condition in the
following section on income tax deduction for uninsured losses.

The second channel through which a change in policy ¢ affects social welfare is
through its impact on the level of wealth under the foregone best alternative, w™.
This channel exists only for regret-sensitive individuals, that is, for k>0. Again, the
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overall effect can be decomposed into an indirect effect caused by the implied change
in the foregone best alternative ¢™**(z, x) and a direct effect of a change in policy on
wealth, that is,

dwmax awmax aqmax awmax
= . + )

dr dq ot ot

The corresponding effects on social welfare are

max a max a max
A0 = ke | o )| a
and
max owm* .
Ay (1) = —kE{ Wdt u’(wm‘"‘)g’(u(wma")—u(w,f))]. (12)

Again, the envelope theorem implies that the indirect effect is zero, that is, Eq. (2)
implies AZW (t) = 0. The sign of the direct effect A} (¢) depends on how a change
in policy ¢ affects the distribution of wealth levels under the foregone best
alternatives. Suppose that an increase in ¢ reduces the wealth levels the individual
could have achieved under the foregone best alternatives in each state, that is,
(Ow™)/(01)<0 for all x. This reduces the feeling of regret towards those wealth levels
and thereby increases social welfare.

The following proposition summarises the above discussions and provides a
condition under which the anticipatory feeling of regret influences the optimal
governmental policy ¢.

Proposition 1 Suppose that the social welfare function is identical to the repre-
sentative agent’s expected utility and let #; denote the optimal governmental
policy for k>0. The optimal policy #; for a regret-sensitive individual, k>0, differs
from the optimal governmental policy #; for an individual who is not regret sensitive,
if

ow} gwmx ,
E[( ;;0 u'(wy) — M;t u’(wm‘”‘)> - 8 (u(wW™™) —u(wy)) | #0. (13)

Proof. See Appendix A []

Suppose that the optimal policy #; for individuals who are not regret sensitive is for
the government to not intervene into private decisions. If individuals are regret
sensitive, then Condition (13) specifies a condition under which it is optimal for the
government to intervene. This condition depends on how a change in governmental
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policy affects and reduces the anticipatory feeling of regret. This feeling depends
on the difference between the utility levels of the forgone best alternative and
the realised wealth distributions, g(u(w™*)—u(wg)), where the disutility of regret
is convex in this difference. This implies that the regret-sensitive individual
prefers having higher levels of realised wealth being matched with higher levels
of wealth that the individual could have obtained from the foregone best alter-
native. Put differently, the individual favours differences between the realised levels
of wealth and the maximum levels of wealth towards which the individual regrets
being evenly distributed across different states of nature. That is, the indivi-
dual prefers experiencing a similar degree of regret across all states of nature to
experiencing little or no regret in some states while a strong degree of regret in other
states.

In this context, Condition (13) shows that there are three channels through which a
governmental policy can more evenly distribute the differences between the realised
and the foregone best alternative levels of wealth across different states of nature and
thereby reduce the feeling of regret.

First, governmental policy aiming at increasing the realised levels of wealth w*
and/or reducing their spreads, while keeping the foregone best alternative levels
of wealth w™* unchanged, reduces regret. Such policy would also increase
welfare of risk-averse individuals who are not sensitive to regret. Second,
governmental policy aiming at reducing the wealth levels of the foregone best
alternative w™** and/or reducing their spread, while not affecting realised levels of
wealth w*, also reduces regret. Last, governmental policy can reduce regret by
reducing the spread of differences between realised and foregone best alternative
levels of wealth.

From the above discussion, we obtain the following corollary.

Corollary 1 ~ Suppose that the social welfare function is identical to the representa-
tive agent’s expected utility. If (awg)/(9r) = ((Ow)/(09))((dgp)/(dD)) for all x, then the
optimal policy #; for a regret sensitive individual, k>0, is greater than the optimal
policy #; for an individual who is not regret sensitive, if

awmax

ot

<0 forall x.
t:ts

The above corollary indicates that if governmental intervention reduces the
maximum level of wealth the individual could have obtained in each state, then it
reduces the pain associated with regret and thereby increases individual welfare.

In the section below, we examine tax deduction for uninsured losses as a specific
governmental policy and focus on the trade-off between A} (¢) and AY™(r). We show
that governmental intervention in this context can be justified based on reducing
individuals’ feeling of regret.
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Income tax deduction for uninsured losses

The Department of Treasury of the United States allows individuals to deduct from
their taxable income some of their uninsured losses, such as casualty losses due to
natural catastrophes (e.g. after Hurricane Katrina), theft losses, or medical and dental
expenses. Kaplow> argues that this type of tax deduction for individuals’ net losses
serves as partial insurance and distorts insurance decisions in the private insurance
market. Since tax deductions only apply to the uninsured portion of losses, Kaplow>”
shows that such tax deductions are welfare decreasing. It has been recently argued
that a tax deduction system can improve welfare if the private insurance market is
restricted to offer upper-limit policies,*® or if insurance companies can become
insolvent.>” The aim of this section is to argue that tax deductions of net losses can
improve welfare by reducing individual’s pain associated with the feeling of regret.
We show that this reduction in regret can outweigh the negative effect of tax
deduction through distorting individuals’ insurance decision.

We adopt the setup of Kaplow®’ in which the individual is endowed with some
initial wealth wy and with probability = faces a loss of size I<wy, that is, ¥ € {0, [}
with associated probabilities 1-z and 7z, respectively. The sequence of events is as
follows.

Time 0 The government sets a tax deduction rate ¢ at which the individual is
allowed to deduct the non-insured portion of the loss. The expected revenue loss is
financed by a lump-sum tax 7.

Time 1 The individual chooses the amount of insurance coverage g€[0, /] in a
private insurance market at a premium P = (144)7g, where A>0 is the loading factor
proportional to the expected insurance payment.

Time 2 At Time 2, after the state variable x has realised, the individual regrets
that he did not choose the foregone best alternative g™ (¢,X) which is state-wise
given by’®
arg max{wo—7— (1+A)rng—(I-q)(1-0)} =1 ...

q ifx=1

arg max{wo—7—(1+)rnq} =0 ifx=0 (14)
q

g (1,x) =

The individual would have chosen full or no insurance coverage had he known
that a loss realises or not, respectively. Note that both choices, g™ (¢,x = [) and
g™ (t,Xx = 0), do not depend on the tax deduction rate ¢, that is, g™ (¢, %) = ¢™™(X).
There is no effect of governmental intervention on the ex post optimal choice, that is,
0q™*/ot = 0. However, there is a direct effect on the reference level of wealth, W™,

35 Kaplow (1992).

% Huang and Tzeng (2007a).

7 Huang and Tzeng (2007b).

38 Note that the individual has paid the lump-sum tax z at Time 0 before he made his choice g at Time 1.
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towards which the individual regrets since

WX = o —7— (14 A)al if X =

max __ _ e 0
Wit =wy—1 ifx=0

W (g (), 1,5) = { (15)

Time 1 At Time 1, taking ¢ and 7 as given, the insured will choose optimal private
insurance to maximise his expected utility. The final levels of wealth in the two states
are given by

w=wo—t—P—-(I-q)(1-1) ifx =1
Wn]:W()—T—P ifx=0

w(g,1,%) = {

with P = (1+4)zgq. The objective function is
max E[v(w,w™) | = x|u(w;)— kg (u(w™) —u(w;))]
+(1=7) [u(war) — kg (u(Wih™) = u(ww))]. (16)

In the following proposition we show that it is optimal for the indivi-
dual to partially insure. This result holds for any loading factor 1>0 and tax rate
t<1-(1+)z.>°

Proposition 2 Suppose individuals can deduct uninsured losses from their taxes at
the rate t. Then it is optimal for a regret-sensitive individual to not purchase full
insurance, that is, gz(r)<l, for all k>0, loading >0 and tax rate =0.

Proof. See Appendix A. []

Consistent to the finding of Braun and Muermann,” Proposition 2 shows that a
regret-sensitive decision-maker purchases partial coverage even if insurance is
actuarially fair. The case discussed by Braun and Muermann® is a special case of
our results, when the government does not allow any tax deduction for individual’s
net losses.

In the following proposition, we show that the optimal amount of private insurance
coverage is decreasing in the tax rate.

Proposition 3 Suppose individuals can deduct uninsured losses from their taxes at
the rate 7. Then the optimal level of insurance coverage for a regret-sensitive
individual is decreasing in the tax rate, that is, dg;(¢)/dz<0, for all k>0, loading 1>0
and tax rate >0.

3 For 2 1-(1+A)r, it is state-wise optimal to set g; = 0. Since our focus is on the interplay between the
private insurance market and tax deductions, we assume t<1—(1+4)z.
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Proof. See Appendix A []

We thus confirm Kaplow’s™” result that a tax deduction system crowds out private
insurance. This also holds true for regret-sensitive individuals.

Time 0 At Time 0, the government choose the optimal tax deduction rate ¢. For
comparison, we assume a proportional loading factor 4 for the lump-sum tax that is
identical to the one in the private insurance market.*” The self-financing lump-sum
tax is thus given by

(1) = (L+ )x (- qi(0)1.

The government solves the following programme

max SWi1) = (i ) ~ke (u(s7) =i )|
- o) (o)

where

wix = wo— (1+2)zg; (1) = 7(r) = (I- g;(1)) (1-1)

*

Wy = wo— (1+2)7q; (1) —(t)
(1) = (1+ )x (- g (0)1.

In the general model above, we have shown that differentiating this expression
with respect to ¢ yields two effects on social welfare. The first effect, A,,, is caused by
the direct effect of a change in the tax rate 7 on the realised wealth distribution. The
second effect, A, ., is due to the direct effect of a change in the tax rate # on the
wealth distribution under the foregone best alternatives. In the following proposition,
we show that the effect on realised wealth is only of second order while the effect on
wealth under the foregone best alternative is of first order.

Proposition 4 Suppose individuals can deduct uninsured losses from their taxes at
the rate ¢. Then the optimal tax deduction rate for an individual who is not regret
sensitive is zero, whereas the optimal tax deduction rate for a regret-sensitive
individual is strictly positive, that is, t,=0 and ;>0 for k&>0.

40 1f the government were more or less efficient in financing the expenditure than the private insurance
market, this would add an additional advantage or disadvantage in providing insurance coverage
through the government.
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Proof. See Appendix A. []

In this example, the conditions in Corollary 1 are satisfied. Allowing individuals
to deduct their uninsured losses from their taxes decreases foregone best alter-
native levels of wealth w™* and thereby reduces regret. Thus, the social welfare
increases.

Extensions

In this section, we extend our setting by considering (1) an alternative social welfare
function and (2) heterogenous individuals.

Alternative social welfare function

The government could have a different weight on the regret function and set the
social welfare function as

SWo(t) = E[u(w}) -6 - g(u(w™) —u(w;))],

where 0 is a constant. If @ =k, then the social welfare function is identical to the
agents’ expected utility and the results of the sections ‘Preferences and general setup’
and ‘Income tax deduction for uninsured losses’ hold. If 6#k, then the govern-
ment puts a different weight on the regret function than the representative individual.
In the special case =0, the government’s objective is to maximise the individual’s
welfare without considering regret. The government might consider the feeling of
regret as a bias distorting individuals’ decisions and should therefore be excluded in
a positive welfare analysis. Many psychologists argue that individuals overvalue
anticipated regret at the time individuals are making decisions. Ex post, we suffer
from regret, but only for a short period of time and thus the feeling of regret has only
a negligible impact on our overall well-being. Therefore, the social welfare function
should potentially exclude the regret function. The government would then act as
a paternalist by correcting the decisions of individuals who take anticipated regret
into account in their decision process.*’

Since the decisions at Time 2 and Time 1 are made by the individual, the
conditions and results of the general model in the section ‘Preferences and general
setup’ and the tax deduction example in the section ‘Income tax deduction for
uninsured losses’ are equally valid in this setting. As in the previous sections, let
g = qi(¢) denote the inner solution to Eq. (4) and wj = w(q,’: (1), %, t) the final wealth
under the decision g;. At Time 0, however, the objective function of the government

4! We deeply appreciate an anonymous referee pointing out the possiblity of this case.
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is different and the first-order condition of the government’s problem in this case is

dSV(;/f(t) =E [d:;;’t u' (W) [1+6g (u(w™) - u(w;))]}

O ) )

Decomposing these effects into the direct and indirect effects, we obtain

dSWo(1) _ . [aw;;

1000 — [P 1+ () -] | 4

dr

+EF;;ZM’(WZ)[1+9g’(u(wmax)—u(wZ))]]
awmax aqmax ’ max ’ max *
o O ™) ()|

O ™) (™) — u(w;;»] | (17)

_QE{

—-0E
&
Since the individual’s first-order condition is identical to Eq. (4), the indirect effect

caused by the implied change in the individual’s decision gz(¢) at Time 1 does not

disappear for 0#k, that is,

AY(r) = E[aawj u' (wi)[1 +6g’(u(wmax)—u(WZ))ﬂ % #0.

The direct effect of a change in policy on wealth is now given by

*

Aj(t)=E [a;;k u'(wy) [1 +6g’(u(wmax) —u(wZ))}] .

The third and fourth terms of Eq. (17) reflect the impact of governmental policy on
the level of wealth under the foregone best alternative, w™**. As in the general model,
there is a direct and indirect effect given by

max |: awmax a qmax

847 (0) = =082 g ) )

and

dwmax

dr

max

Ay (1) = —BE{
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Since the indirect effect through affecting the individual’s foregone best alternative
decision, g™, is proportional to the weighting factor on regret, 6 or k, respectively, the
envelope theorem applies and the indirect effect is zero, that is, A§ " (7). In summary,
whether the government should intervene into the private market to correct individuals’
choices depends on the net effect of A(¢)+ AY (1) +AY" (1).

Suppose the government believes that anticipating regret distorts individuals’
decisions and thus, paternalistically, sets the optimal policy to maximise social
welfare without regret while knowing that individuals’ decisions are biased by
anticipated regret. In this case #=0 and we have

owy . . |dg;
8300 = E| k))&

850 = £ | S|

and AL (1) = A" (1) = 0.

Let us discuss the effect of such governmental intervention in the context of the tax
deduction example of the section ‘Income tax deduction for uninsured losses’.
Suppose that the insurance loading is zero, that is, A = 0. The social optimum for § =0
is full insurance coverage. For an individual who is not regret sensitive, the optimal
governmental policy is #5 = 0 and the individual purchases full coverage in the private
insurance market, go(0) = . For a regret-sensitive individual, we have

E [aw}t u’(w,ﬁ)] =a(l=z=0u' (wy) = (1=m)mu' ()

dq
—a(1=) (u' ()~ (W) ) = 7 (w]).
Since u’(wj )>u’(wyy, 1) and (dgz())/(d)<0 (see Proposition 3), we derive

83000 = B[ Gk o) | 12 = (1) S (7)) <0

Governmental intervention in form of providing implicit insurance through tax
deduction crowds out private insurance and thereby reduces social welfare. On the
other hand, we have

87(0) = | ))] = #(1-2) (1= g1 0) (w07,) =1 (70) 0

since g;(0)<I and w’ (Wi )>u' (W1 0).
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The intuition for the positive effect of governmental intervention on wealth
A§(0)>0 is that regret-sensitive individuals optimally purchase partial coverage if
the insurance premium is fair.”> Since a tax deduction system for net losses serves as
a public insurance as shown by Kaplow,*> social welfare from the government’s
point of view increases, since the government provides additional implicit insurance

coverage.
The sign of the overall effect
dSWy(0) ”
—q Ao +A5()

—a(1-2) (5 1-G0)) (w7 - 03

is ambiguous.

Heterogenous individuals

We now consider heterogenous individuals. Suppose that there is heterogeneity in
the extent to which individuals are prone to take regret into account when they make
decisions.** To simplify the model, let us assume that there are two types of indivi-
duals: a proportion ¢ of regret-sensitive individuals with some k>0 and a proportion
1—¢ of individuals who are not regret sensitive, that is, with k=0.

At Time 1, individuals’ optimal choice gj is still determined by Eq. (4) for both
types, k>0 and k=0.

At Time 0, we assume that the social welfare function is the weighted average of
the two types’ welfare

SW, (1) = (1—@)E[u(wy)] + @E [u(w;) — kg (u(w™™) —u(wy))].

Applying the envelope theorem yields that a change in governmental policy causes
a change in social welfare according to

EWolt) _ (1 ) ay0) + o (A7) + 4™ ().

If the optimal policy for the two types differs (see Condition (13) in Proposition 1),
then the overall effect of governmental intervention is ambiguous and depends on the
relative proportion ¢ of the two types.

Let us discuss the overall effect of governmental intervention in the context of the
tax deduction example of the section ‘Income tax deduction for uninsured losses’.
Again, we consider the case of no insurance loading, that is, A=0. We know that

42 We deeply appreciate an anonymous referee for the suggestion of heterogeneity.
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qo(0) =1 and g;(0)<Ll. The lump-sum tax is given by

(1) =ag(l-q; (1) 1+7(1-@) (I q5(1)
= (- g (1) = (1-@)gqy(1))1.

For individuals who are not regret sensitive, introducing a tax deduction system
has the following effect:

*

850 =8| %] 11

== S 1 ) (i) + (1) (- S5 ()
=—7n¢p (l— q,’;(O))u’ (w;‘_o) <0.

For the last equality, we note that (dz(0))/(df) = zp(I-g;(0))>0 and that the first-
order condition (19) at Time 1 for k=0 implies u’'(w; o) =u’'(Wy;, o). Individuals who
are not regret sensitive subsidise regret-sensitive individuals who partially insure
through the lump-sum tax. This subsidy reduces welfare for individuals who are not
regret sensitive.

For regret-sensitive individuals, introducing a tax deduction system has the
following wealth effect:

*

870 =8| S ) [1+k ) =) 11

(1=mou (wi) [1ke! (uor) = (i) )
—(1=m)gu (wiy, ) [1+kg (w(w™) =u(wi,) )|
—(1-0) (- ;) zu (wie ) [1+ kg (u(wi™) —u(wiy ) )| >0.

=(1-4;(0)7

Again, we applied the first-order condition (19) at Time 1 for £>0. Regret-sensitive
individuals benefit in two ways from the subsidy provided by individuals who are not
regret sensitive through the lump-sum tax. First, there is a pure wealth effect since
the subsidy increases their wealth levels in each state. But second, this wealth increase
also reduces the difference to the wealth levels of the foregone best alternative and
thereby reduces the disutility from regret. Overall, despite the discretionary effect, the
lump-sum tax might in sum increase social welfare due to the additional reduction of
regret.

Moreover and as discussed in the section ‘Income tax deduction for uninsured
losses’, regret-sensitive individuals benefit from the governmental provision of
insurance since it reduces the wealth levels of the foregone best alternative towards
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which these individuals regret. The effect is given by

awmax

ot

AY(0) = —kE{ u’<w‘““>g'(u<w“‘“>‘“(W't”} -

ke [dﬁT(t’)uxwm“)g/(u(wm“) - u(wz»} o

= kaep (1= q; (0)) E [ (w™™) g (u(w™™) —u(w;))] >0.
The overall effect on social welfare is then

EWol0) _ (1~ ) 8510) + o (87 0) + A7 (0)

= ¢x(I-4;(0))

(1-9) (u/ (w}fk> [1 +kg' (u(w}“a") - u(w}‘k))} —u (w}‘())) -0

+kE [’ (W) g (u(w™) —u(w}))]

for all O<@<1. The last inequality follows since regret-sensitive individuals are
partially insured and their wealth in the state of a loss is thus below the wealth of the
fully insured individuals who are not sensitive to regret. Therefore, u’'(wj ;)>u’
(W o). This implies that it is socially optimal to introduce a tax deduction system for
uninsured losses as long as some individuals in the population are regret sensitive.
The reason is that the subsidy for regret-sensitive individuals is not only a pure
wealth transfer but has the additional positive effect for regret-sensitive individuals of
reducing their feeling of regret.

Conclusion

Governmental intervention in markets shifts individual choices in private markets. We
emphasise that such a shift can be beneficial if individuals regret about foregone
alternative choices. By directing choice the government not only distorts individual
decisions in the private market but also reduces the feeling of regretting those deci-
sions. We derive a general model to explore this trade-off. In the example of tax
deduction for non-insured losses, we show that governmental intervention is beneficial.
Last, we analyse different social welfare functions and heterogeneous individuals.
Governmental intervention can still be justified in these extended settings.
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Appendix A
Proof of Proposition 1
Proof. The first-order condition for k=0 is given by (dSWy())/(df) = E[(Owg)/(0Du’

(wg)] =0 which defines #,. Evaluating the first derivative of social welfare for k>0 at
t=1; yields

ASW(3) e e owy L owm
BU) ) ™ ) = [ By~ 22

u’(wm”)) -8 (u(w™) —u(wp)) |-

Condition (13) implies that social welfare for k>0 can be improved by setting

n# . O

Proof of Corollary 1
The condition (owg)/(91)l,— 5= c-(owl(0g)l, = 1 for all x and some constant ¢ implies
AZ(t5) =0 (see Eq. (10)). Therefore,

dSWk (tg) awmax ’ max ’ max *
=Y () - (™) < ().

If (ow™)/(0r)l, = ;<0 for all x, then (dSW,(#;))/(dr)>0 and thus re>1; for all k>0. [

,max

Proof of Proposition 2

Proof. The first derivative of (16) is given by

%’qwmax)] = (1 —t=(1+ D)) () [1+ kg’ ((w™) = u(w)))]
—(L=m)(L+A)mu' (wu) [1+kg (u(Wi™) —u(wa))]. (A1)

Note that if =1-(1+A)x then (dE[v(w, w"™)]/(dg)<0 for all g and ¢z (H)=0.
Evaluating the first derivative at g =1 yields

%fﬂ” ot = 21— 1= (1 )z (wo— 7= (1+ D) [1 + kg (0)]
—(1=m)(1+A)au’' (wo—7— (1 + A)xl)
x [1+kg' (u(wo—7)—u(wo—7— (1+2)xl))]
<a(l—t—(1+D)m)u'(wo—7— (1+)xl)[1+kg'(0)]
—(1=z)(1+A)mu’' (wo—7— (1 + A)zl)[1 + kg’ (0)]
= —zn(t+)u'(wo—7— (1 +)xl)[1+kg'(0)] <O0.
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for all >0 and 7=0. The first inequality holds since g’(u(w;™)—u(wo—(1+A)7l—7))
>g’(0). (dE[v(w, w™)/(dg)l, =<0 implies that gx(N<l. []

Proof of Proposition 3
Proof. Totally differentiating the first-order condition (dE[v(w, w™)])/(dg)=0

with respect to ¢ yields

E(w,w™)]

dg; (1) _ dadi = g=g; )
dt dzE[v(w,zwm“")] ’
dq a=q;(1)

The second-order condition is satisfied in this setting (d*E[v(w, w™)])/(dg?)<O0,
since u is concave, g is convex, and w is linear on g. Thus,

* 2 max
sien (qua)) ~sien (d Ely(w, ™) )
q=q; (1)

dr dgdt

For the cross-partial derivative we derive
d2E[v(w, w™)]
dgdt

q=q; (1)

x [1 +kg' (u (W) —u(wzk)’
—z(1-t—=(1+)x)(I-q) (u’ (wzk))zkg” (u (w}“ax)

~u(wiy)) <o

Therefore, (dg;(1))/(dH)<0. [
Proof of Proposition 4

Proof. The first effect on social welfare is given by

AV(r) = E[aa_wfuf(w;)[1+kg’(u(wm“)—u(WZ))]}
- ﬂK— dz—(t’) +l—q;;(r)) u/(wzk) [1 +kg’(u(W§““) —u(Wz*,k))H
= (= 0 ) [k ) - ) )]
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Note that (d(0))/(df) = (1+1)2(I-g;(0)) which yields

z(1-(1+A)m)u’ (wzk) {1 + kg’ (u (w?m") - "‘(WZk))}
—(1=-m)(1+A)zu’ (W;l,k) [1 + kg’ (u (wg}a") - u(w;,_’k>>}
(A2)

Evaluating the first-order condition at Time 1, Eq. (A.1), at =0 yields

dE[v(w, wma)]

i =a(l-(1+A)m)u’ (WZk) {1 +kg' (u(w;“ax) - u(w}‘,))}

—(1=nm)(1+A)mu’ (W:l,k) [1 + kg’ (u (wﬁ}ax) —u(wfd’k))}
—0. (A.3)

q=4;(0)

Therefore, A;(0)=0 for all k0. For an individual who is not regret sensitive,
k=0, A} is the only effect on social welfare and the optimal tax deduction rate is thus
zero, t5=0.

Related to the discussion in the previous section, in this example the following
condition holds.

ow}, ow},
dtk | =0= (I-4;(0)) 'a—qk | =0

in both states of nature.*> Note that this condition holds since the government’s tax

deduction loading is identical to the insurance loading in the private market. If the

government is less efficient than the private market, which means that the govern-

ment has a higher loading than the private insurance, then we will have A}'(0)<O0.
The second effect on social welfare applies only to regret-sensitive individuals,

that is, for k>0. It is given by

awmax

ot

Y (0) ==K |25 ) ™) - )

=kE {d;_(;) ' (W) g ((w™) - M(WZ)):| .

43 This condition implies that Equation (10) is satisfied, that is, (Ow)/(df)l,— o = c(OWi/(0g)l,— for all x
for some constant c.
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Note that (dz(£))/(dD)l; = o= (1+A)(l-¢;(0))>0 since ¢;(0)<! (see Proposition 2).
Therefore, A} (0)>0. Eq. (6) evaluated at #=0 then implies

dSW 0 max max
BWO)_ Ay 0)+ 4™ (0) = A7 (0)>0
and thus, >0 for all k&>0. [
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