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Abstract

We model an economy where present biased preferences affect the bequest leaving decisions. Using
Bequest in the Utility (BIU) setup, we show that the optimal inheritance tax rate under present bias can
be derived in terms of estimable sufficient statistics. This optimal tax rate decreases with the level of temp-
tation and a subsidy can be optimal at some level of bequests received. We then use the Barro-Becker
Dynastic (BBD) setup to derive the expression for the optimal inheritance tax rates. We observe that if
the agents internalize the taxes on the amount of bequest that they leave (sensitive generations), present
bias and optimal tax rates are negatively related as in BIU, that is, providing an incentive by extending
subsidies or lowering taxes is recommended to subside the effects of temptation. However, if agents ignore
the taxes to be paid by their descendants on the inheritance left (ignorant generations), optimal tax rates
increase with the level of present bias. This is because the present bias reduces the tax base and the ratio-
nale of providing incentives does not work anymore. Our calibration exercise supports all these theoretical
findings.

Keywords: Present - biased preferences; capital and inheritance taxes; wealth mobility

1. Introduction

It is well documented in the literature that the present bias has serious implications on
consumption-saving decisions. More specifically higher level of present consumption due to the
present bias can result in a significantly low level of savings that can be used to finance retirement,
to smooth out income shocks, and to leave bequests. The importance of modeling policies in the
presence of present-biased has been gaining momentum recently.! In this paper, we analyze the
optimal inheritance tax when altruistic agents whose only motivation for saving is leaving bequests
have present-biased preferences.> Although there are a number of studies that analyse the impli-
cations of the present bias on the capital income taxation and retirement saving decisions, to the
best of our knowledge, this is the first study that tries to capture the role of the present bias in
determining the optimal inheritance tax.?

In this paper, we first establish the relationship between the degree of present bias and the
optimal inheritance tax rate through the reduced form expression of optimal inheritance tax rate
that can be estimated. Thus, along with the analytical solutions, we provide a direction towards
quantitatively evaluating the optimal inheritance tax rate in the presence of present bias. We notice
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that the relationship between the present bias and the optimal inheritance tax rates also depends
on whether agents internalize the effects of the chosen tax rates on the amount of bequests they
leave.

In order to study the optimal inheritance taxation and capture altruism through inheritance,
we use two frameworks that are prominent in the literature following Piketty and Saez (2013) and
Farhi and Werning (2010). The first one is the ‘bequest in the utility’ (BIU) framework where
agents care about the after-tax bequest they leave for their off-springs. Later, we extended this
framework to represent a Farhi and Werning (2010) (FW) economy. The second is the standard
Barro-Becker dynastic (BBD) framework. To capture the present bias, we rely on temptation and
self-control preferences as in Gul and Pesendorfer (2004).

The negative effects of the present bias and the associated self control problems on savings
decisions are empirically well documented (see, e.g., Ameriks et al. (2007), Bucciol (2012), Huang
et al. (2015), and Kovacks et al. (2021)). There are a number of studies showing that the existence
of present bias puts downward pressure on the optimal capital income tax rates (see e.g. Krusell
et al. (2010) and Pavoni and Yazici (2017)). There are also studies analysing the implications of
the present bias on retirement savings showing that the present bias negatively affects retirement
savings (see, e.g. Imrohoroglu et al. (2003), Kumru and Thanopoulos (2008), Moser and Olea de
Souza e Silva (2019), and Yu (2021)). In our model, agents save to leave bequests. Given there
is a strong evidence that self-control problems affect saving decisions, one can expect naturally
that the self-control problems affect bequest decisions as well. Since the inheritance in our model
can also be considered as a physical capital, we can relate our findings to a rich set of results
related to the optimal capital taxation literature. Hence, our study also complements the studies
on retirement income and capital income taxation.

In our dynamic stochastic model, agents are heterogeneous in terms of the bequest motives and
the labor productivities. In all the cases we considered, the social planner maximizes the long-run
steady-state welfare to derive the optimal tax rates. When we determine the optimal tax rate in the
BIU setting, we take the bequest received by the agents as given. In the BBD setup, we make two
different assumptions regarding internalizing the chosen tax rates by the other generations. First,
we assume that the agents fully internalize (sensitive generations) the effect of the chosen optimal
tax rates when they make their bequest leaving decisions. Later we assume that agents completely
ignore (ignorant generations) the tax rates when taking their bequest leaving decisions.

Under the BIU setup, we found that the level of temptation and the optimal inheritance tax rate
are inversely related, that is, the optimal inheritance tax rate decreases with the level of temptation.
When there is severe temptation, a subsidy can also be optimal at some level of bequest received.
These results are robust to the different specifications of the BIU model. Furthermore, our results
hold true independent of the level of the elasticity of labor supply.” While the absence of tempta-
tion suggests that the optimal tax rate can be negative only at a higher level of bequests received,
including temptation on the other hand guarantees that a subsidy can be optimal at lower levels of
bequests received if the present bias is substantially high.® The negative relationship between the
optimal tax rate and the level of temptation implies that the lower tax rates provide an incentive
to leave more bequests by making ‘succumbing to temptation less attractive’.” We conducted cal-
ibration exercises using the same U.S. micro-data used by Piketty and Saez (2013) and show that
the effects of temptation are significant at any percentile of bequests received.

We also studied the Farhi and Werning (2010) type economy under the BIU setup. In the Farhi-
Werning economy, when the society puts a direct weight on off-springs, it is optimal to subsidize
bequests. When the society does not care the off-springs, it is optimal not to distort bequests. We
extended Farhi and Werning (2010)’s model incorporating self-control preferences. We show that
if dynamic efficiency holds, providing a subsidy is the optimal regardless of the weights the social
welfare function puts on the off-springs.® Thus, the optimal zero bequest tax result is no longer
valid when self-control preferences are incorporated to Farhi and Werning (2014)’s model. This
is because the existence of temptation generates a strong motivation to provide subsidies. More
precisely, when the society does not put a direct weight on off-springs, the existence of temptation
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creates a motivation for providing subsidies. When society puts a direct weight on off-springs, the
existence of temptation leads to an increase in subsidies. Note that the motive for reducing taxes
is so strong under temptation that any positive tax rate is never a solution.

Under the BBD setup, the negative relation between the tax rate and the level of tempta-
tion as we observed under the BIU setup is not the only outcome. Here the results crucially
depend on a particular fact: whether or not the generations react to the chosen tax rates. First
we assume that the government believes that all other generations including the generation that
left bequest respond optimally to the chosen tax rates (sensitive generations). In this case, we have
the same results as in the BIU setting. However, if agents leave bequests independent of the tax
rate (ignorant generations) to be imposed on the amount of bequest received by their children,
the outcome becomes exactly the opposite: a positive relationship between the tax rate and the
degree of temptation. More precisely, when the government believes that the bequests left by the
current generation do not respond to the optimal taxes imposed on the future generations, the tax
rate increases with the level of temptation. In this case, creating incentives for bequest leaving
by reducing the tax rate or by providing the subsidy does not work. The intuition is as follows:
The fall in bequest levels due to an increase in the present bias, reduces the tax base. Hence, the
government needs to increase the tax rate to maintain the tax revenue at the same level. We pro-
vide a calibration exercise for the BBD ignorant generations setting and the exercise supports this
theoretical finding.” This particular outcome of the paper is in line with that of Pavoni and Yazici
(2016) albeit in a different context who show that the disagreement across generations may imply
a positive tax on bequests.!°

The rest of the paper is organized as follows. Section 2 presents the analysis assuming the
bequest in the utility function, Section 3 presents the analysis assuming the dynastic utility,
Section 4 presents a calibration exercise, and Section 5 concludes. All the proofs are presented in
Appendix A. Appendix B deals with a special case of BIU setting. In Appendix C, we revisit the
celebrated Chamley-Judd result.

2. Present biasin BIU

Here we present our results using a BIU setup. In this framework, bequests appear directly in the
utility function. It is one of the commonly used frameworks for modelling the altruistic behavior.
In line with Piketty and Saez (2013), we consider a dynamic economy with a discrete set of gen-
erations. Initially, we assume there is no growth. Later, we incorporate the growth in our model
economy. Each generation has a unit mass (of measure 1) of agents who live for one period. In
the next period, the next generation replaces the present generation. An individual agent ti from
dynasty i living in generation t has exogenous pre-tax wage income wy; drawn from a stationary
distribution. Agents choose the amount of labor I;; they will provide endogenously and hence, the
pre-tax wage income is given by yrs = wyl;. Note that this income is received at the end of the
period. Furthermore, individual #i receives b;; > 0 amount of bequests from generation t — 1 at the
beginning of period ¢. It is assumed that the initial distribution of the bequest, by;, is exogenously
given. The agents receive an exogenous gross rate of return R per generation on the amount of
inheritance they receive. At the end of the period, agents allocate their lifetime resources, which
consist of the net of tax labor income and the capitalized bequest received, into consumption ¢
and bequest left by 1;.

Both the labor tax and the tax on capitalized bequests are assumed to be linear. Precisely, 77;
represents the labor tax rate and tp; is the tax rate on capitalized bequests in period t. The lump-
sum grant that the agents may also receive in period t is represented by Y;. Agents receive utility
from consumption, leisure, and the net-of-tax capitalized bequest left b = Rbyy; (1 — tpe41). It
should be noted that tp; can well be interpreted as a capital tax in our model.

Like wy, the preferences are also drawn from an arbitrary stationary distribution. Thus,
agents can draw any productivity and taste independent of the parental productivity and taste.
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Further, we assume that the agents suffer from temptation and self-control problem as in Gul and
Pesendorfer (2004). Whenever they suffer from temptation, they consume more which naturally
affects the amount of bequest left for the next generation. The decision problem of an individual
ti on the appropriate budget set (to be mentioned later) can be written as

max {Vﬂ(ctii é) 1-— lti) + vti(ctia b’ - lti)} — max "7”' <?ti’ é) 11— lti) > (1)
ctisbrr1ilti Ctisbe1iolti

where Tj; represents the temptation consumption and V¥ and V*represent the commitment and

temptation utilities, respectively. For any choice variables cs, b41i, I, the cost of disutility from

self-control is given by

max vti (’Zﬁ) b) 1-— lti) - vti (Ctia l_7> 11— lti) .
Cinber 1ol
Deriving the analytical results with this preference structure turns out to be very complicated.

Thus we try to simplify the model keeping the basic idea intact. We have the following three key
assumptions as follows:

Assumption 1. When the agents fully succumb to the temptation, they leave no bequests at all
(b =0) and there is no temptation towards current leisure.

Assumption 2. V% =AV*" where ) >0 is a scale parameter that measures the sensitivity to the
temptation alternative.!! Hence, (1) takes the following form

max (14 4) V(e by 1 —Ig) — AV @i, b= 0,1 —Iy).

ctibr 105l

Assumption 3. For further algebraic simplicity, we assume that V¥ = a V¥ where o € (0, 1) for all
ti.1?

The above three assumptions jointly are capable of representing the present bias in our frame-
work. It is easy to verify that our usual no-temptation case can be generated by setting A = 0. We
denote aggregate consumption in ¢, the labor income of generation ¢ and the aggregate bequest
received in t by ¢;, y1+ and by, respectively. Although this paper focuses on the inheritance tax, it is
important to note that the aggregate bequest flow in this model is the aggregate capital accumula-
tion. The agents choose the optimal amounts of labor supply, consumption and bequests that they
leave.!* An agent’s optimization problem can be formally written as

max  (1+2) V¥(cu, R(1 — tges1) begrin L — Iy) — AVI @i, b= 0,1 — ), (2)

{elinbesni} i,
subject to
¢ti + brp1i =R (1 — tpe) by + (1 — 71¢) weilsi + Y,
Ci =R (1 —tp) byi + (1 — t1¢) wilti + Y.
An example: Before proceeding to the derivation of the optimal inheritance tax rate, we present a
simple example to understand the mechanism at work. In this example, for simplicity, we assume

that the labor supply is inelastic with I;; =1 and the utility function is quasi-linear of the form
VU(cyi, b) = i + ¥ b. The agents solve the following problem akin to (2)

max _ (1+2) [ci+ Yb] — 3%,

{ewbrii}isy
subject to
cti +brr1i=R(1 —tpt) bri + (1 — 71e) wi + X,
=R —1p) by + (1 — 1) Wi + Y.
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After incorporating the budget constraints, the maximand above simplifies to
(14 2) [ei +vb] — A [eni + bryai]
=ci+(1+4) Yb— by
= V(e ) = Mbrgi [1 = YR (1 — tgr1)].

standard utility term temptation effect

We have used the fact that b = Rb;41; (1 — tpr+1). When the temptation effect exists (A > 0),
the planner faces an additional incentive to use tp;4; for redistribution through the inheritance
tax. It is clear that the temptation effect increases with the value of the parameter A. A first order
condition with respect to by 1; indicates that as A rises, by ; falls.

We now proceed with the formal derivation of the tax rates for our full-fledged model. Note
that the first order condition for bequest left is given by

VE=R( —t5i41) V. (3)

In this analysis, we assume that the economy converges to a unique, steady-state equilibrium
independent of the initial distribution of bequests and that a steady-state equilibrium distribution
of bequests and earnings exists. To derive the optimal tax rate, the government considers the
long-run steady-state equilibrium of the economy where the choice of long-run economic policy
is characterized by T, 7; and T maximizes the steady-state social welfare. Social welfare, denoted
by SWF, is the weighted sum of individual utilities with Pareto weights w;; > 0, subject to a period-
wise budget constraint. Here we assume that the generational discount rate, A, is equal to 1.!*
Formally, the government’s long run social welfare function can be written as

SWF = max

TL,TB

/ A+ VIRA—w) bi+ (1 =1ty + Y — b1 R(1 — ) b1 1 — 1)
Wri

—AVAR (1= ) by + (1= 70) i+ 1, b= 0,1~ 1)

subject to T = taRb; + t1y1+, With the given initial Y.

We will show that the optimal inheritance tax rate depends on the size of behavioral responses
to taxation through their measured elasticities, combination of social preferences, the distribution
of bequests and earnings captured by distributional parameters and importantly by the temptation
parameter represented by X in this model. In our equilibrium, social welfare is constant over time.

We now focus on the elasticity parameters that will appear in the expression of the optimal
7g. The long-run elasticity of aggregate bequest flow b; with respect to the net-of-bequest tax rate
1 — tp given T is represented by eg. Thus formally,

_ dbt 1—13
S d(l—1) b

The long-run elasticity of the aggregate labor supply with respect to the net-of-labor-tax rate
1 — 11, denoted by ey, is

€B |T . (4)

_ d 1-1
d(l—11) yre
Next we define the distributional parameters that will also appear in the expression for 7.

er Ir .

The social marginal welfare weight on individual ti is denoted by g1 = wy; V‘fi / f] on VCU which is
normalized to 1. Note that g;; measures the social value of increasing consumption of an individual
ti by one dollar relative to distributing one dollar equally across all individuals. Using this g3, we
can define the distributional parameters as follows

— received figtibti Eleft _ f,'gtibtJrli

b = , andy; = —f’ SuiyLt ,

t t+1 YLt
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where b; = fl byi. The social marginal weights for ¢i under temptation is g = wy V?“‘ / f] Wy VEU .
Given the above assumption that V¥ =a V¥, a € (0,1) for all i, it is easy to verify that g = gi;
and therefore we guarantee

b received -3 received ’ bleft _ bleft ’ and?L :7L’
where b received = f, Eﬁbn/bb pleft = f, §ti5t+1i/bt+1, and 7L = f, ?ti)’Lti/)’Lt-

Thus, in this analysis, the social marginal welfare weight on individual ¢ remains unchanged in
the presence of temptation, as do the distributional parameters. In this paper, we assume away the
differential effects of temptation on agents due to varying levels of temptation at different levels
of income or assets. To capture the pure effect of temptation, we ignore this additional source of
heterogeneity due to temptation. Instead, we assume that, independent of the level of assets or
income, the level of temptation is the same for everyone and the distributional parameters are
unchanged. If the value of the variable is lower for those with higher social marginal weights, all

of the above ratios are less than 1. Furthermore, €p is the average of ep; = % IE;B weighted
1

by g:ibsi, that isep = fl gribsiepri/ fl &ibsi and e is the same expression under the temptation, that
is ?B = f; EtibtieBti/ fl Etibti' Note that'éB ZZB.

To derive the optimal tax rate, we consider a small reform dtg > 0. A balanced budget con-
dition is given by dY = Rb;dtp + tpRdb; + y1¢dtr + t1dyrs. Using the elasticities defined above,
under the balanced budget condition, we then have

Rbydrp (1— eBTE )+erth (1— CLTL ):0. (5)
1—13 1

_TL

Given by 1; is chosen to maximize the agent’s utility and by applying the envelope theorem, the
effect of reform dtp and dtz, on the steady state social welfare is given by

dSWF = (1 + ) /wti {Vcﬁ - ((1 — tp) Rdby; — Rbydtp — yrudy)) — Vi - (Rbt+1idTB)} (6)
: b
— X / wi V¥ - (1 — 1) Rdby — Rbydtg — yrydryr) .
At the optimum, dSWF= 0 implies that

0=(1+A1) fwti {Vcﬁ - ((1 — tB) Rdby — Rbydrg — yrudry)) — V} - (Rbt+1idTB)} (7)
1 b

—A /C!)[jV’? . ((1 — ‘L’B) Rdb[,' — Rbtid‘L’B —thid‘L'L) .

Our first proposition is as follows.

Proposition 1. (a) For a given 7y, the optimum tax rate rBtemp which maximizes the long run steady
state social welfare function with a period-wise budget balance is given by

— received —left
1+2)b
- (1-gm) | P
L VL R1+1(1—-a)ly;
- temp (8)
B - — received ’
erTL b ~
1+eB—(1— ) — (1 +%ep)
1—1 L
(b) To incentivize bequests leaving, the optimal tax rate should decrease with the level of

temptation.
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The above result is interesting in its own right. First, when agents’ preferences are subject to

temptation (A > 0), our reduced form expression of tBtemp (the optimal tax rate with temptation)

differs from g (optimal tax rate without temptation i.e. A = 0). More precisely, TBtemp < tg. Thus,

when individuals are tempted to consume more and leave a lower amount of bequests, the opti-
mal inheritance tax rate should be lower than the rate under no temptation. This implies that,
if the agents suffer from temptation, a higher tax rate is detrimental. In the presence of tempta-
tion, lowering the tax rate generates an incentive to leave higher amount of bequests by making
succumbing to temptation less attractive. Further, in our calibration section we observe that the
presence of acute temptation may also justify a subsidy for some economies.

Another interesting observation can be made when we compare our expression of the opti-
mal tax rate with the one derived by Piketty and Saez (2013) who recommend a subsidy at a
higher percentile of bequest received. Our results confirm that potentially a subsidy can be rec-
ommended even for agents in a lower percentile in the presence of an acute lack of self-control.
This is also clear from the calibration exercise presented below in Section 4. Thus, our study shows

that depending on the severity of present bias, a subsidy may be required. It is clear from the above

P coincides with the tax rate derived

expression (8) that in the absence of temptation (A = 0), tBtem
in Piketty and Saez (2013).

When « has a higher value, the difference between the marginal utilities under the commitment
and temptation consumption levels becomes small. This implies that, for a given value of A, the
agent sets the commitment consumption level closer to that of the temptation consumption level
in order to avoid from the higher self-control cost. In other words, agents leave less bequests.
Hence, a lower inheritance tax rate (or subsidy if the value of given A is very high) is required to
mitigate the adverse effect of temptation on bequest leaving decisions.!”

Next, we extend our analysis including the labor-augmenting economic growth per generation
atarate of G > 1. Here, we assume that there is a steady state equilibrium where all of the variables,
including the individual wage rate wy;, grow at the rate of G.'® Furthermore, as in Piketty and
Saez (2013), we incorporate “the wealth loving” motive to capture the fact that people often leave
accidental bequests at the time of death. In our calibration exercises, we use the expression that
we derive in this more general setting.

We assume that individuals derive utility from four components: personal consumption, after-
tax bequests, pre-tax bequests, and leisure. The function V¥ can be formally written as

V(ch, R(1 = tpes1) begtis byrin 1 — I

When agents do not care about the post-tax bequests, the tax rates do not affect their utility.
However, those who receive the inheritance are definitively affected. The relative importance of
altruism in bequests motives for individual ti is measured by v; =R (1 — tpr41) Vé’ /VE with a

population average v = [. gibyy1ivsi/ [; ibr+1i.
The maximization problem of an individual under this setup can be written as

max (14 1) Ve, R(1 = Tgpy1) begtis begtis 1 — 1) — AVE@i, b=0,byy1; = 0,1 — L),

{eidisberiifoog
subject to
cti+ brr1i =R — ) b + (1 — t1e) yrsi + Y,
=R —1p) b + (1 — t1¢) yrsi + Vv
The first order condition with respect to b;41; is given by

VE=R@1 — tp11) Vg' + Vi
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Therefore the government’s long run social welfare function is as follows:

SWF = max

TL,TB

/‘ (1+A) VIR A —18) by + (1 — 1) yrei + ¥ — bet1i, b, beyri 1 — 1)
Wi .

i —)»th(R (I—twm)bi+1Q—11) yii+ 1, 0=0,b41;,=0,1—1Iy)
subject to ¥ = tgRb; + t1y1. We derive

ASWE=(1+ 1) /wﬁv(fi . ((1 — 18) Rdby; — Rbyidtp —thid‘L'L)
i

-1+ /wtin “Rbgy1idtg — A /wtiV?ﬁ - (R(1 — tp) dbsi — Rbydts — yrydry) »
i - i
and present our next proposition below.

Proposition 2. (a) For a given 1y, the optimum tax rate rBtemp which maximizes the long run steady
state social welfare with a period-wise budget balance is given by

+ received -1
1 (1 - ) 7, receive P Gv(1+1)b eft
- - — €B p
1—1 VL R1+A(1—-w)]y;
temp (9)
s - - received ’
erTL b ~
1+63—(1— ) — (1+ep)
1—1 VL
(b) To incentivize leaving bequests, the optimal tax rate should decrease with the level of
temptation.

The equation (9) has two additional parameters compared to the equation (8): G and v. These
two parameters negatively affect the optimal tax rate, as expected. As in the equation (8), in the
equation (9), an increase in the strength of temptation suggests a lower optimal tax rate. All the
explanations we made regarding Proposition 1 also apply to Proposition 2. Furthermore, it is
clear that R in the equation (8) has been replaced by R/G in the equation (9). This means G times
larger relative bequest by11;/b:1+1 needs to be left making the relative cost of bequest leaving G
times larger. As the gap between the return to capital and the growth rate increases, the optimal
inheritance tax rate as well as inequality increases as in Piketty (2011) and (2014). It is clear that
incorporating temptation into the model, does not affect the aforementioned results. Notice that
while the inverse relationship between R/G and the optimal inheritance tax rate is unchanged,
at any level of R/G, temptation reduces the optimal tax rate independent of the level of bequests
received. Farhi and Werning (2014) provide a political economy model of bequests taxation where
they show that their finding is broadly consistent with the above claim that higher values of R — G
result in higher and more progressive optimal taxes on bequests as well as higher level of wealth
inequality.

The Farhi and Werning (FW) setup

Let us now discuss the link between our paper and Farhi and Werning (2010) in the presence
of temptation and a lack of self-control. As mentioned by Piketty and Saez (2013), their results
regarding a positive inheritance tax depend crucially on the fact that labor income is no longer
the single source of resources in an individual’s life as in Farhi and Werning (2010). One more
source of inequality is inheritance. We now compare our model with that of Farhi and Werning
(2010) when this flow of inheritance is affected by the presence of temptation and self control
behavior. In a two period model of Farhi and Werning (2010) in which each dynasty survives for
two generations, working parents begin with no bequests but have earnings, whereas the children
receive bequests but never work. While a formal extension of our model could include preferences
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U, T b 1) = (1+ 1) Vi(e, b, 1) — AVE(E, b=0,1;) for the parents and V' (c) for children, we
refrain from this formal analysis. For a general case, Farhi and Werning (2010) focused on a weakly
separable utility V*(u (¢, b) , I7) of parents with nonlinear taxation. By assuming the subutility
u (c, b) homogeneous of degree one in line with Piketty and Saez (2013), we can obtain the lin-
ear tax counterpart of their results. A crucial observation from this analysis is presented in the
following proposition.

Proposition 3. Regardless of whether the social welfare function puts zero or positive direct weight
on children, tg < 0 is always optimal.

We observe that when temptation is present and parents do not inherit any asset but take
the decision of leaving bequests whereas children are the receiver without any work and bequest
leaving decision, optimality always recommends a subsidy. The intuition behind this result is as
follows. According to Farhi and Werning (2010), when the society puts a direct weight on the
offspring, it is optimal to subsidize bequests. When the society does not put a direct weight on the
offspring, it is optimal not to distort bequests. However the existence of the present bias requires
subsidizing bequests as we discussed earlier. Hence, the existence of present bias leads to subsi-
dising inheritances when the society does not care about descendants and strengthens the case
for the subsidies when the society cares about descendants. Note that the motive for reduction in
taxes is so strong under present bias that no positive tax rate is optimum.

This result has another important implication in the capital tax literature. In the Farhi and
Werning (2010) type model with inheritance if preferences are subject to present bias, a subsidy
on capital is the only recommendation, no positive tax on capital is warranted.

3. Present biasin BBD

Since the BBD setup is another significant way of modeling altruism, we present our results in
this setup as well. While deriving the optimal tax results, we assume that the bequest leavers have
the full knowledge of the future tax implementation and they act accordingly. In other words, the
bequest leaving generation knows that the amount of assets that they leave will be subject to a
tax and it will be collected from their next generation. This implies that the parental generation
optimally chooses the levels of bequest left, b;; knowing that an optimal tax rate set by the planner
will be imposed on their children’s bequest income. We call this parental generation as a sensitive
generation and we analyse this case in Subsection 3.1. By using this setup, we revisit the celebrated
Chamley (1986) - Judd (1985) zero capital tax result in Appendix C showing the the zero capital
tax result holds even when agents have the present-biased preferences.!”

Afterwards, we assume that the parental generations ignore the chosen optimal tax rates while
making the bequest leaving decisions, that is, they do not internalize the effect of the chosen tax
rates on their bequest leaving behavior. We call this parental generation as ignorant and analyse
this case in subsection 3.2.

3.1 Sensitive generations

Instead of enjoying the utility directly from the net bequest left as in the BIU setup, an individual
ti derives her utility from the utility of the next generation &/**! in the BBD setup. This, in turn,
generates the following recursive utility function

uti — Vti (Cti> 1— lti) + 8ut+1i’

where 8 € (0,1) represents the discount factor. When V' is assumed to follow the Gul-
Pesendorfer preferences, the utility function of an individual #i can be written as

U= (1+21) u (e, 1 — lg) — 2 @iy 1 — 1) + SU™H. (10)
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We restrict ourselves to the same set of tax instruments. Individual maximizes the utility func-
tion in (10) subject to the budget constraint ¢ + bry1; =R (1 — tpt) by + (1 — t1¢) wrilsi + Yt
Notice that E.Z{"*! is the expected utility of ¢t + 1i agent based on the information available in
period ¢. Thus the utility maximization problem can be written as follows:

max  (1+21) Z S'Eeu (criy 1 — 1) — A Z S'Equ" iy 1 — 1),

{ctisliisbra1ipog —0 —0

subject to

cti+brp1i=R (1 — 1) by + (1 — 114) y1si + Yo,
Ci =R (1 —tge) bri + (1 — 1) yrei + Ve

The optimization problem formulated above can be rewritten as

(L4 2) Y520 8" Y (R (1 — t3¢) by + (1 — t0) yrsi + Yo — be1in 1 — Iii)
max

{Libriritoe, —2 3000 ST (R (1 — tg) by + (1 — o)y + Yoo 1 — Lyy)
The first order condition with respect to b;41; is therefore given by

ull(criy 1 — 1) = 8R (1 — tpeq) Yot T (Crpnin 1 — lpyri)- (11)

For analytical tractability, we assume that at the maximum level of temptation, no
future generations leave any bequests to their children. Note that since by;; is known

— left
at the end of ¢, the equation (11) can be essentially expressed as bti; =06R(1 — 7p,,,)

—received —received —left .
bt+1 , where b —f woil Ctz, 1- ltz)btz/btf woild, (Ctz, 1—14) and bt+1 f woil tl

(ctis 1 — L) byy1i/ th f woitt (cri, 1 — lt,) Notice that w; is a dynastic Pareto weight.!® Once agaln
we focus on the equilibrium where individual outcomes are independent of the initial positions in
the long run.

All other assumptions of the previous section are intact here. Furthermore, as the periods in
which individuals will leave no bequests are equally likely to the government, we assume that the
government chooses tp as if everyone inherits bequests in all periods. We solve the optimal tax
rates under the assumption of a steady-state dynasty.'® Our study reveals that the same negative
relationship between the tax rate and the degree of temptation exists, although the magnitudes of
the changes in the tax rate due to a change in the level of temptation are different.

As in the earlier cases, we focus on the steady state with a constant tax policy tp, 77, and T
such that the government budget constraint T = tgRb; + 111+ holds in every period. When the
optimal tax policy is calculated at the steady state, the equilibrium constant tax rates that obey the
government’s balanced budget constraint maximize the social welfare. This analysis also considers
a small deviation in 7 so that 77 changes in such a way that dY = 0 holds. The social welfare
function (SWF) is as given below:

(1+2) D2 8" [u (R —t8)byi + (1 — )yrei + X — brg1in 1 — Lii)
SWF = max

” A Y208 [t (R(1L — t8)byi + (1 — t)yps + Y, 1 — 1)

The government maximizes the SWF subject to a period-wise budget constraint. Assuming
bs+1i and Iy; are chosen to maximize the individual utility, the effect of a small tax rate change on
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the steady state social welfare is given by

Jf; u? - (R(1 — 7B)dbo; — Rbp;dtp)—
(14+2) - ‘
dSWF = oo 8T [ Rut Y by yidrg — Y o008 [iull - yrudry

—A fz u%i . (R(l — 7)dbg; — RbOidTB) + A Ztoio 8t fz u%" - yLadTr
Once again, we observe that as the level of temptation increases, the optimal inheritance tax
. temp
rate under the dynastic setup, 7z, decreases.

PROPOSITION 4. (a) For a given 11, the optimal tax rate rB P which maximizes the long-run
steady state social welfare with a period-wise budget balance is given by

T 1 — §)breceived ) 14+ A bleft
1_[1_ e“} (1 - 8)! (1+25) + -
temp -1 yL 1+ A(1 —@) Ryp
B = = : (12)
ertT 1—38§ brecewed )
1+e3—[1— LL}( )_ (1+2p)
1—1g YL

(b) The optimal tax rate rBtemp should decrease with the level of temptation.

3.2 Ignorant generations
Now we deviate from the assumption made in the previous subsection where the bequest leaving
agents internalize the effect of taxes paid by their children on the inherited assets. Here, we assume
that the agents do not necessarily respond to the tax rates on inheritance that they leave, that is,
bequest leaving decisions are independent of the taxes their children pay. This has been brought
in our model by assuming by; is given for all #i instead of assuming by; is optimally chosen.?’
Technically, this change in assumption appears through the envelope condition. If by; is chosen
optimally, we omit the derivative with respect to b;; when applying the envelope theorem. This is
no more the case when the generations are assumed to be ignorant. Hence, by; is assumed to be
given instead of optimally chosen. All other assumptions are same as in the Subsection 3.1. We
now proceed to derive the results. Our SWF is defined as follows:

SWF=1;;§)L<(1+A>/ 8u (R (1 = ) by + (1 — 7)) yrai + E — brsin 1 — Iy)
' T =0

o
—A /Zyuﬁ(R (=) bri+ (1 — 7)) yrsi + E, 1 — I),
iy
The government maximizes the SWF subject to a period-wise budget constraint. Therefore,

dSWF=(1+2) / % (R (1 — tp) dbo; — Rboidtp) — (1 + 1) Zaf“ / Ru!™ . by yidrp
=0 !

o0
— 1+ 8 / - yradty — AZSt / ull - (R (1 — 1p) dby; — Rbydtp — ypsdry).
t=0 !

t=0

In this setup, the modified expression for tBtemp is given by

Y —left
[1 eLrL]|:l—5+k(l—a—8)l+eB 1+ }be
e _ 1—11 1+1(1—a) s L+A (-] Ry, 13
1+ep
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With this change in the assumption we observe that the relationship between the tax rate and

the level of temptation is positive that is, tBtemp increases with the level of temptation. This is

in contrast to the results we showed so far in our paper. Note that the inheritance in our model
can be interpreted as a physical capital and a link between our paper and the optimal capital tax
literature can be established. Hence, our result here is also in contrast to the results of the literature
that analyses the optimal capital tax literature under the present bias.?!

Our finding is intuitive. If the generations are ignorant about the tax rates while leaving
bequests for their children, there is no point of subsidizing bequest. Subsidizing bequest makes
succumbing to present bias less attractive but that works only when the agents are sensitive to the
tax rates. When ignorant agents suffer from present bias, the amount of bequests that they leave
fall reducing the tax base. To keep the tax revenue at the same level, the only option that a planner
has is to increase the tax rate. The reduction in the tax base and the accompanying increase in the
tax rate of course depend on the degree of present bias. Note that incentivizing bequest leaving
by reducing the tax rate or by providing a subsidy fails to work here. Hence, the optimal tax rate
increases with the level of present bias. The proposition below summarises our finding.

PROPOSITION 5. In the presence of present bias, incentivizing bequest leaving works only when
generations are sensitive to the chosen tax rates. If the generations are ignorant, there is no need to
provide an incentive to encourage bequest leaving by lowering the taxes or by providing a subsidy.
Since bequest leaving depletes with present bias and lowers the tax base when agents are ignorant,
the optimal tax rate has to increase with the degree of present bias.

4. Calibration

This section aims to show the impact of various parameters on the optimal tax rate that supports
our derived theoretical results. Since the theoretical results of the BIU setting and BBD setting with
sensitive generations are at the same direction, we provide numerical results for the BIU setting
only. We also provide the numerical results for the BBD setting with ignorant generations. In this
part, we keep our presentation similar to that of Piketty and Saez (2013) so that the results can be
compared. Yet, unlike them we do not provide any numerical results for the French economy since
the order of magnitudes moves in the same direction as in the US economy. When we present our
results, we set the lower bound of the tax rate at 0 percent since the optimal tax rate can be quite
large number for the certain percentile of the distribution of bequest received following Piketty
and Saez (2013).

4.1 Present bias in BIU

We use the steady-state equilibrium tax rate presented in the equation (9) to calculate the numeri-

cal values of the optimal tax rates for the US economy. In the benchmark model, following Piketty

and Saez (2013), we set eg =eg = e, = 0.2, rLTemP = 30%, the capitalisation factor r — g = 2%, and

the period of length H = 30 years. Notice that r — g = 2% implies that G/R=1/e""8H =0.55.

Following Kopczuk and Lupton (2007), we set the altruism strength parameter v = 0.7. The val-

—received —left _ .
ues of the distributional parameters b b ¢ , and y; are also taken from Piketty and Saez

(2013).22 We also assume that distributional parameters and the interest rate r are not affected by
the level of the inheritance tax. There is a stream of literature that shows the link between capital
taxation and capital accumulation (see e.g. Conesa et al. (2009)) endogenizing the capital rate of
return parameter 7. Since the inheritance in our model is equivalent to the capital stock accumu-
lation, a complete model requires endogenizing the rate of return r in our setting as well. This is
however out of the scope of this paper.

There is a number of estimates for the value of the temptation strength parameter.?®> In our
experiments we set the value of A to 0.1, 0.3, and 0.9 respectively. Note that our choice of . =0.1
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Figure 1. Optimal linear inheritance tax rates, by percentile of b"ec€Ved (j varies, a is fixed at 0.9).

and A = 0.3 are at the close range of estimates. Since the optimal tax rates we calculated include
the ratio of the marginal utilities of the commitment an temptation consumption, we needed to
have a fixed parameter value for this ratio. Hence, we choose the of values of « arbitrarily and
conduct a sensitivity analysis with various values of « to show that the directions of the results
do not change with it. Note that for a given value of A, higher value of « implies a higher level of
temptation.

Figure 1 examines the implications of the changes in the strength of temptation parameter A on
the optimal inheritance tax rates from the perspective of each percentile p of the distribution of the
bequest received. We set @ = 0.9, and varied the values of 1. As we explained earlier, the optimal
inheritance tax rate can be a quite large negative number for the higher percentiles. Hence, we set
the lower bound at 0% for the ease of exposition. The optimal linear inheritance tax rate varies
from 57% to 56% for the lower 75% of the population in a no temptation economy, in keeping
with Piketty and Saez (2013).2* When individuals face minor temptation, as captured by A = 0.1,
the optimal linear inheritance tax rates do not much deviate from the case of no temptation.
When individuals face mild temptation, as captured by A = 0.3, the optimal tax rate varies from
50% to 51%, for the lower 75% of the population. This result clearly shows that the existence of
temptation puts downward pressure on the optimal tax rate calculated for each percentile of the
distribution of bequest received. When individuals face severe temptation, the optimal linear tax
rates for each percentile of the distribution of bequest received decrease substantially. On average,
the optimal linear inheritance tax rates are lower by 18% for the lower 75% of the population in the
severe temptation economy. These results show that, in a case of severe temptation, the optimal
linear inheritance tax rates will be significantly lower. For the lower 75% of the population, the
optimal inheritance tax rate decreases substantially and becomes negative for the upper 15% of
the population in both temptation and no temptation economies. The optimal bequest tax rate
is quite stable across the lower 70% because inherited wealth is highly concentrated.?® The lower

- ived
70% receive a very low amount of bequests B s quite close to 0%). The lower 50% of
bequest receivers make approximately 90% - 95% of average earnings y; but leave substantially

smaller bequest at around 60% - 70% of the average bequest bleft. In both the economies, the
lower 70% of the population leaves some amount of bequests but prefer higher inheritance tax
rates to minimize their burdens on the labor tax.

In our model, the strength of temptation is governed by the two parameters, o and A. In this
experiment, we fix A at 0.3 and vary the values of the parameter « (see Figure 2). For the given
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Figure 2. Optimal linear inheritance tax rates, by percentile of breceived (4 varies, A is fixed at 0.3).

value of X, higher values of o imply relatively severe temptation. Hence, when o = 1, the opti-
mal inheritance tax rate is significantly lower for all income percentiles compared to the cases in
which o takes relatively lower values. Both exercises support our theoretical findings and show
that the existence of temptation puts a downward pressure on the optimal inheritance tax rate for
all income percentiles. In the case of severe temptation implied by higher values of A and « the
temptation economy prescribes significantly lower optimal linear inheritance tax rates.

Next, we conduct a sensitivity analysis for temptation (Temp) and no temptation (No temp)

economies using the equation (9). In the benchmark temptation and no temptation economies,

eg=eg=¢e; =02, TLTemP =30%, r — g = 2%, the period of length H = 30 years, and the altruism

strength parameter v = 0.7 as above. In the benchmark temptation economies, we set & = 0.9
and A = 0.3. In the no temptation economy, A = 0. We run three experiments holding everything
else remaining the same. In the first experiment, we vary the value of the capitalization factor
r — g, in the second experiment, we vary the value of the bequest strength parameter v, and in
the last experiment, we vary the value of the labor income elasticity. In each simulation (both
benchmark and experimental), we display the optimal tax rates for eg =¢g =0, 0.2, 0.5, and 1.
Table 1 presents the simulation results of the optimal inheritance tax rate for temptation and
no-temptation economies.

When the long run elasticity of the bequest flow eg approaches to 1, the bequest becomes
more sensitive to the changes in the tax rate and hence, the optimal inheritance tax rates in
both economies decrease as expected. Notice that the tax rates are always lower in temptation
economies compared to no temptation economies for each value of ep indicating that the existence
of temptation reduces the optimal tax rate independently from the value of ep.

Although narrowing the gap between the rate of return r and the growth rate g (i.e., smaller
value of r — g) leads to the lower optimal rates in both economies, increasing this gap yields the
higher optimal rates. Notice that the optimal rates in the temptation economies are relatively
low for each value of r — g. This indicates that the existence of temptation reduces the tax rates
regardless of the value of r — g.

The changes in the labor supply elasticity ey, have a moderate effect on the tax rates. As expected,
a higher labor supply elasticity prescribes higher tax on inheritance, both under the economy with
or without temptation. Exactly the opposite happens when it is lower.

In our benchmark economies, we set the bequest strength parameter to v =0.7. When this is
set to 1, optimal rates are relatively low compared to the benchmark economies. In contrast, when
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Table 1. This table presents simulations of the optimal inheritance tax rate 75_using formula (9) for temptation and
no-temptation economies. We set the labor income tax rate to 30%. Parameters breceived ' pleft and 7, are taken from
Piketty and Saez (2013)

Elasticity eg =0 Elasticity eg = 0.2 Elasticity es = 0.5 Elasticity eg = 1

Temp NoTemp  Temp NoTemp  Temp NoTemp  Temp No Temp
(1) (2) 3) (4) (5) (6) () (8)
l.Optimal tax for zero receivers (bottom 50%) r—g= 2% (G/R 0 55) V= 70% e = 0 2
Pos0 BT % o 70%. 2 52% 59% 42% 47% s 31% - 35% .

2 Optlmal llnear tax rate for other groups by percentlle of bequests recewed r—g= 2% (G/R 0 55) v= 70 % eL = 0 2
P51 70 62% 70% 52% 58% 41% 47% 31% 35%
E) 50% 60% 37% 46% . 24% 31% ........ll% _— 17% .
P91 95 e e ,780% - 743% . .7115% - 784% e 7151% . ..7126% . ,.7.186%,. . 7167%

3. Sensmwty to capltallzatlon factor v= 70%, e = 0 2 v ' v v ”

g 0% (G/R_l 32% 46% 27% 38%21%31%16% 23%
r.ig 3% (G/R 041) R 72% — 78% S 60% e 65% S 48% S 52% S 36%. i 39% .

4. Sen5|t|V|tytobequestsmotlves r—g 2%(G/R 055) ' 02 - - '
v_1(100% bequest mouves) o 8% 9% 8%........ 1%.... 8%......... 3%..... 9%
o o(no bequest motwes) X 100%.,. . 100% o 3% e 3% s 7%”. . 7%,. B o% R 0% .

5. Sensmwtyto labormcomeelashaty,r—g 2% (G/R 055) v_70% - - - - '
oz 59% £ 68% 49% 5.6% B 39% B ..45%.. S .30%. R 34% .
. _05. e 68% — 75% S 57% - 62% . 45% S ,.50%,. . 34% s 37% .

we assume a complete absence of bequest motives (i.e. v = 0), eg becomes the only limiting factor
for tax rates in both temptation and no temptation economies. Hence, optimal tax rates are higher.
This is the only case in which the existence of temptation does not affect the results.

There is an interesting interaction between the altruism parameter v and the temptation
parameters. In Figure 3, we set « = 0.9, and A = 0.3 and vary the value of the parameter v to
explore this interaction. The figure demonstrates that optimal inheritance tax rates are sub-
stantially lower in economies in which individuals are more altruistic and/or lack self-control.
Interestingly, optimal rates in the temptation economy when v = 0.7 are almost identical to opti-
mal rates in the no temptation economy when v = 1. This result shows that a high degree of
substitution exists between altruism and temptation parameters. This is a novel result that is not
much explored in the literature indicating the strong altruistic motives can mitigate the adverse
effects of the present bias.

4.2 Present bias in BBD (ignorant generations)

Since the theoretical findings of the BIU and BBD with sensitive generations’ settings are at the
same direction, we present the numerical results for the BBD with ignorant generations setting
only. In particular, we use the steady state equilibrium tax rate presented in the equation (13)
to calculate the optimal tax rates for the US economy. The common parameter values are set
to the same values as in the previous subsection’s benchmark economies. In this setting, the tax
rate formula does not contain the economic growth rate g. Hence, setting the rate of return r =
2% implies that the return factor R = 1.82. The formula in this setup contains the time-discount
parameter §, and we set it to 0.5 in the benchmark economies.

Figure 4 examines the implications of the changes in the strength of temptation parameter A
on the optimal inheritance tax rates from the perspective of each percentile p of the distribution
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Figure 4. Optimal linear inheritance tax rates, by percentile of preceived () varies, « is fixed at 0.8).

of the bequest received. As in above, we set « = 0.9, and vary A by setting it to 0.1, 0.3, and 0.9
respectively. In this economy, an increase in the strength of temptation puts an upward pressure
on the optimal linear inheritance tax rates. This is the exact opposite finding of what we have
shown in the previous subsection. In the case of severe temptation which is captured by setting
A =0.9, the optimal liner inheritance tax rates on average 100% higher than that of the economy
in which individuals do not suffer from temptation.

We also run experiments varying the value of the parameter o keeping the value of A at 0.3.
These experiments also verify the above results. Higher levels of temptation imposed by the higher
values of the parameter « lead to higher optimal linear inheritance tax rates (see Figure 5).

Finally, as in the previous subsection, we run a sensitivity analysis by varying the value of r (we
set r to 1% and 3%), § (we set § to 0.3 and 0.7), and e, (we set ef, to 0 and 0.5) by keeping the
everything else the same. In all the cases, we observe that temptation economies prescribe higher
optimal liner inheritance tax rates (see Table 2).
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Table 2. This table presents simulations of the optimal inheritance tax rate 75_using formula (9) for temptation and
no-temptation economies. We set the labor income tax rate to 30%. Parameters breceived ' pleft and 7, are taken from

Piketty and Saez (2013)

Elasticity eg =0 Elasticity eg = 0.2 Elasticity eg = 0.5 Elasticity eg = 1

Temp No Temp Temp No Temp Temp No Temp Temp No Temp

(1) () @) (4) (5) (6) (7) (8)
1.0ptimal tax for zero receivers (bottom 50%), r =2% (R = 1.82), § = 0.5%, e, = 0.2
P050 .............................. 908% .......... 547% ............ 67 6% ............. 288% ............. 377% .............. - 6 4% ............ _58% s 8%
2 Optlmal l|neartax rate for other groups by percent|le of bequests rece|ved r= 2% (k =1 82)‘ 8_ 5% eL. _ 02 -
P5170 9L6%  553%  68.2%  29.3% 382%  —60%  —54%  —595%
Fria 5 2% w 4% ) 4% b O%..... .....39 9% ..._4 6% .._4 1% . _584%
P91 o e 2% . & 4% . 78 8% s E 6%. B .46 6% . 7% B 9% e

3 Sen5|t|V|ty to capltallzatlon factor 8 0 5%, eL 0 2

111 2% 70 9% 84 6% 42 2% 51 2% 4 4% 4.4% —51.7%
75 7% 42 8% 55 O% 18 8% 27 6% —14 3% —13.3% —65.8%

6:0.3 —31 l% —67 2% —78 7% —117.5% —145 2% —189.2% —249.6% —303 6%
5 O 7 143 l% 107. 0% 130 3% 91 5% 116 0% 72.0% 98.7% 44 7%
5 Sensmwty to labor income elastlaty, = 2% ( = 1 82) 8 = 0 5%
e = 0 84 5% 46 2% 60 0% 18 5% 28 2% —19 2% —18 4% —76 9%
e =0. 5 100 3% 67 6% 79. O% 44 2% 51. 9% 12. 9% 13. 2% —34 1%
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Figure 5. Optimal linear inheritance tax rates, by percentile of preceived ( varies, A is fixed at 0.3).

In sum, in this case, the existence of temptation puts an upward pressure on the optimal tax
rates regardless of the changes in the values of the other parameters.

5. Conclusion

We model an economy where altruistic agents’ preferences are subject to temptation and self-
control issues. First, in the BIU setup, we derive the reduced form expression for the optimal
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inheritance tax rate and then we show that a negative relationship exists between the optimal
inheritance tax rate and the level of temptation. This also leads to the possibility of a subsidy at
lower percentiles of bequest received compared to the no temptation economy since subsidy on
inheritance provides an incentive to leave more bequest and makes surrendering to temptation
less attractive.

We then use the standard BBD setup to derive the expression for the optimal tax rates. We
observe that if the agents are sensitive and respond to the taxes their next generation pays on
the amount of bequest they leave, the present bias and optimal taxes are negatively related as is
established in the BIU setting. In other words, incentivizing bequest leaving through curtailing the
temptation works perfectly. However if the agents are ignorant, they do not internalize the taxes
paid by their descendants on the inheritance they leave and in that scenario optimal tax rates
increase with the level of present bias. This is because the present bias reduces the tax base and
to generate the same revenue through the taxation, the government has to increase the tax rate to
compensate the change in the level of present bias. In short, the rationale of providing incentives
by reducing taxes or extending subsidies fails in this case.

We also provided calibration exercises for BBD and BIU with ignorant generations setup. All
our numerical results support the theoretical findings and we quantify the optimal tax rates under
various cases.

Laibson (1997)’s quasi-hyperbolic discounting model is often used to explore the implications
of the present bias on different model settings. Our current model is concerned with calculat-
ing the optimal inheritance tax rate when the present bias is modeled by Gul and Pesendorfer
(2004) type self-control preferences. Exploring optimal inheritance tax rates when present bias is
captured by quasi-hyperbolic discounting is left for future research.

Notes

1 See for example, Andersen and Bhattacharya (2011), Gul and Pesendorfer (2007), Lockwood and Taubinsky (2017),
Lockwood (2018), and O’Donoghue and Rabin (2006).

2 For a review of literature on inter-generational transfers and their taxation see Cremer and Pestieau (2006).

3 For instance, Pavoni and Yazici (2017) derive the optimal capital tax rate when agents face the present bias and Moser and
Olea de Souza e Silva (2019) and Yu (2021) study the implications of the present bias on retirement policies.

4 There is a number of alternative ways to model present bias and associated self-control issues. Laibson (1997)’s quasi-
hyperbolic discounting model and Thaler and Shefrin (1981)’s planner-doer model are two prominent alternatives to Gul
and Pesendorfer (2004)’s self-control preferences. There have been many interesting applications of Gul and Pesendorfer
(2004) (see e.g. DeJong and Ripoll (2007) and Alonso-Carrera and Bouche (2019)).

5 Throughout the paper we have assumed that the labor supply is elastic. Deriving all the results under the assumption of
inelastic labor is relatively straightforward. We observe that all the qualitative results derived in the paper hold with the
assumption of inelastic labor supply.

6 It is worth mentioning here that Piketty and Saez (2013) find that the optimal tax rate is very high (about 50% to 70%) for
the bottom 70% of the population in terms of bequest received and then falls abruptly and becomes negative within the top
20% of inheritors (mainly for the top 10%).

7 Using a life-cycle model with a physical capital and no altruistic motive, Krusell et al. (2010) show that a constant subsidy
on capital is optimal in the presence of Gul and Pesendorfer (2004) preferences and therefore, the celebrated Chamley (1986)
and Judd (1985) result does not hold in their setup. Under the limitation of linear tax and complete market, Bishnu and Wang
(2013) show that the efficiency force for a negative capital tax may not be strong enough to reverse the politico-economic force
for a positive redistributive taxation under temptation and self- control preferences. Piketty and Saez (2013) pointed out that
in a non-stochastic wage models like Chamley (1986) and Judd (1985), the feedback effect represented by the elasticity of the
present discounted value of the tax base with respect to a future tax increase is infinite and pushes the optimal tax rate to zero
in the long run. Since this is the case in our model, Chamley (1986) - Judd (1985)’s zero tax on capital income result holds in
our environment, i.e., the existence of the present biased preferences does not change this result.

8 A point that is worth noting here is that both Piketty and Saez (2013) and Farhi and Werning (2014) find that inheritance tax
rate increases with » — g. We find that the presence of present biased preferences does not change this relationship. However
an increase in the level of temptation actually resists the increase in the optimal inheritance tax rate due to an increase in
r—g.

9 Since the results of BBD sensitive generations are in the same directions as the results of the BIU setting, we do not provide
a calibration exercise for this setting.
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10 More precisely, Pavoni and Yazici (2016) analyze the optimal taxation of bequests when parents and offspring disagree on
the inter-temporal allocation of resources. They use an inter-generational model in which bequests are motivated by altruism.
In their model, a parent and an offspring have a disagreement on how the offspring should allocate her resources between her
young and old age. The inter-generational disagreement is modeled as Laibson (1997) type present-bias problem. They show
that parents with less patient children leave relatively higher bequests and hence, it is optimal for the government to correct
this behavior by taxing bequests. We generate a similar result by modelling present bias following Gul and Pesendorfer (2004)
and assuming ignorant generations.

11 This assumption, appears in many papers including Bucciol (2012), DeJong and Ripoll (2007), Kovacks et al. (2021), Kumru
and Thanopoulos (2008), and Kumru and Thanopoulos (2011), makes our model analytically tractable. DeJong and Ripoll
(2007) show that only this type of Gul and Pesendorfer Self-Control preferences are consistent with the balanced growth path. A
point to note here is that all our calibration results are based on the specification that incorporates growth.

12 When the agent fully succumbs to temptation, commitment consumption level will be equal to temptation consumption level
and therefore V;/ V.= 1. If the agent exercises self-control, the commitment consumption will be lower than the temptation
consumption and the self-control cost will be positive. If the commitment consumption level increases, the ratio V;/V increases
due to the concavity of V. Hence, an increase in the strength of temptation parameter ) implies an increase in o (note that
both X and « are time invariant). Higher values of the parameter A make exercising self-control difficult and lead to succumbing
to temptation. This in turn, results in an increase in the commitment consumption level. Yet, the parameter X is not the only
determinant of a. Other factors such as the amount of bequest received, labor supply provided, and the amount of bequest left
would affect the value of « via affecting temptation and commitment consumption levels (because of the utility specification).
We set Vz/ V. to a noticing 0 < a < 1 due to the concavity of the utility function and the fact that ¢ <¢.

13 Since the elastic labor supply is more general case and the labor supply elasticity plays an important role in the estimable
sufficient statistics, we decided to present our results when labor supply is elastic. We also derived the results when labor
supply is inelastic. This case can be considered as a little bit less restrictive since we do not need to make an additional
assumption regarding the temptation towards leisure but it is less general than the endogenous labor supply case. We verified
that all the results in this paper hold with the inelastic labor supply. Since the results are at the same directions, we preferred
not to present them to save space.

14 To see a more general result, we assume that A < 1 and calculate the optimal policy in the long run (zz, tg). This derivation
has been presented in Appendix B.

15 This particular result about the inheritance tax is in line with Krusell et al. (2010)’s finding on the capital tax rate. In a
life-cycle model with non-altruistic agents, they show that a subsidy on saving encourages agents to save more for future if
their preferences are subject to temptation and self-control problem.

16 As a result of this assumption, the labor supply decision is not affected by the growth.

17 The literature on the capital tax is very rich. See, for example, Piketty and Saez (2013), Straub and Werning (2020), and
Saez and Stantcheva (2018), Pavoni and Yazici (2017) among others.

18 In our paper we focus on the utilitarian weights, that is, wo; = 1, Vi.

19 An interesting situation arises in this setup when the agents react to the taxes imposed at a later date in advance. We
analyse this setup in Appendix C and use it to link our results to the celebrated Chamley (1986) and Judd (1985) result.

20 The motivation behind this exercise is as follows: we want to be as comprehensive as possible and hence, we cover all
possible cases. In addition, we want to point out here that making temptation less attractive by reducing taxes or providing
subsidies may not always work under some behavioral assumptions. While ignoring the future consumption and becoming
tempted to consume more at present is one behavioral possibility, ignoring the tax on the bequests that will be collected in
the future may also be a behavioral issue as well. Although we do not have an empirical support regarding the latter point in
the literature yet, it is essential to incorporate this case in the paper for the sake of completeness.

21 See for instance, Krusell et al. (2010) and Pavoni and Yazici (2017).

22 Piketty and Saez (2013) used the joint micro-level distribution of bequests received (b;;), bequests left (b;4.1;), and life-

time labor earnings (y14) from the survey data (Survey for Consumer Finances 2010 for the US) to compute the values of

—received —left
distributional parameters b recetve ,b € ,and y; . To this end, they specified social weights g;; and considered percentile p-

weights, which concentrate the weights g;; on percentile p of the distribution of bequests received. Consequently, for p weights,

—received —left _ . X . .
b ,b ", and y; are the the average amount of bequests received, bequests left, and earnings relative to population

averages among pth percentile bequest receivers. They computed the aforementioned distributional weights for individuals
—received

aged 70 or older. To estimate b , retrospective questions about bequests and gift receipts were used. To estimate
—left . . . _ . .

b, questions about current net wealth were used. Finally, to estimate y; questions regarding wages, self-employment, and
retirement incomes were used. Married survey participants’ wealth was found by dividing household wealth by two. When
individuals are married, received bequests were calculated by dividing the sum of bequests and gifts received by spouses.
Piketty and Saez (2013) also stated the potential problems stemmed from using the survey data. The main problem was
reporting bias, as survey participants often stated incorrect amounts for various reasons.

23 Huang et al. (2015) estimated A = 0.10 by using National Income and Product Accounts data and estimated A = 0.24 by
using Consumer Expenditure Survey data, assuming that agents have self-control preferences in the form of v(c) = Au(c) and
the risk aversion parameter is set to the unity. In a recent study, Kovacs et al. (2019) estimated A = 0.23.
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24 Piketty and Saez (2013) reported that the optimum rate was about 50% for the lower 70% of the population in the US
economy by setting v = 1. We set this to 0.70 in our benchmark economy, following Kopczuk and Lupton (2007).

25 This explanation follows Piketty and Saez (2013).

26 In a model with capital stock, Krusell et al. (2010) show that the Chamley (1986) and Judd (1985)’s zero capital income tax
result does not hold when preferences are subject to temptation and self control. We are not in a position to directly compare
these results since the setups are totally different and the only similarity is that both the papers use temptation and self control
preferences.
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Appendix A

Proof of Proposition 1. (a) Equation (5) implies that
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Proof of Proposition 2. (a) Set dSWF = 0. Using the envelope theorem, the equation (5), and
the relation V¥ = aV{, we get an equation. Dividing the equation by Rb;dtp [; w, V¢ yields the
following:
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Simplifying the above equation and using by, = Gb;, we get

1 [9:X%:]
— received 14+ A — left 1—13

(I+r(d—a)b (1+eB)+R(1—‘L'B)VGb =[1+/\(1—a)]hm-
1—1

Using the above equation, we can derive the desired expression for the optimal tax rate as
follows:
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(b) It is easy to verify that —2Z. < 0. Hence, the proof. O

Proof of Proposition 3. The proof is straightforward. With u (c, b)) homogeneous, bequest
decisions are linear in lifetime resources i.e., byr1;=s(1 — t7)yrs, which guarantees that

. . —left  _
E (i VIbit1i) /bis1 = E (04 VEyLii) [y This means that b € =7;. The level of A does not
change this. At the same time, since the inequality is one dimensional, the bequest taxes are equiv-
alent to the labor taxes on the distributional grounds, even under temptation. Hence, shifting away

from the bequest taxes has zero net effect on the labor supply. Since parents receive nothing in this

—received
model, social welfare is only the parents’ welfare and b Y 2 0. Tax calculated in the equation

— received

(14) given b =0 and ey =0 confirms that 73 < 0 since (1 +1) /1 4+ A (1 —a) > 1. If chil-
dren are also considered in the social welfare function and weights are put on them, b e S o,

— left
This in turn (together with b - y; and e; = 0) implies 7 < 0. Hence the proof. O
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Proof of Proposition 4. (a) First order condition of the individual utility maximization ut“’ .

bri1i= 3 Rtlb‘f; along with (5), applying the envelope theorem, and assuming v = au” yields
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Further, setting dSWF= 0 at the optimum 7 and dividing it by Rb;dp [; u", (also note that in
the steady state by = by and uii O’) we get

0=—(1+r1—-a)= -

bo / uY Bico by [ u”
i i

fugi - boi(1 + epi) _ i f”? - bt
8t 1

epTB / t
1-— U, - YLt
t
(1+k(1—oz))1 em Za —
1—11 =0 th[
dby; 1-—
h = B This implies that
WS B = 401 — ) bol P
1+ — BB
0= —(1+ A(1 — )1 — )b (1 4 25) — 2B L (1 4 3(1 - o) ;.
R(1 — 75) [
Simplifying this further yields
(1_5)Breceived 1+)» bleft
plemp _ B [1 - %] [ JL (1+ep) + ii=a RyL]
B - received
(1—8)b receive ~
1+ep— [1 — %] [y—L(l +e3)]
temp
(b) It is easy to verify that < 0. Hence the proof. O

Proof of Proposition 5. Let us first present the steps to obtain the expression for rBtemp with
the assumption that by is given. Once the expression for rBtemp is derived, showing the rest is
straightforward. Using the first order condition of the individual utility maximization u/™1b,1; =

t+i . .
;’}g(lbj;’), R (1 — 1) dbs; — Rbyjdtg = —Rbyidtp (1 + ep;), the equation (5), and the relation u? =
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From the above equation we have
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Usingb  =38R(1 — )b and rearranging the terms, we generate the following expres-
sion for the optimal tax rate
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Note that the optimal tax rates increase with the level of temptation. Hence the proof. O
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Appendix B

Under the assumption of A < 1, we first derive the expression for the optimal tax rate. While the
expression for the optimal tax obviously differs, there is no change in the qualitative results. Under
this setup, the individual’s utility maximizing problem remains the same as follows

(L + M) VERA — )b + (1 — tre)yLsi + Yr — bey1is RO — T 1)bey1in 1 — i)
max

{brenda} 2o —AVHR(L = tp)bii + (1= Tw)yni + Yo b=0,1— 1)

The form of the first order condition with respect to by ; is therefore similar to the previous
case:

Vcti = R(l - ‘L'BH_l)Vlt’i.

The government’s problem under this new specification is given by
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In the long run as all the variables converge,
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Assuming that the period-wise balanced budget holds, we can focus on a small reform dtg so
that dtp; = dtp Vt > T where T is sufficiently large, keeping dY; = 0. Unlike steady state maxi-
mization, in this case, it is necessary to sum all of the effects for t > T that are not identical and
reform at T also affects those leaving bequests in generation T — 1. Before presenting the expres-
sion for the optimal tax rate in this environment, we define three average discounted elasticities
as follows:

o0
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. = T . [;giibriessi
eg=(1—A) Z A" " eps, where eg; = e
=T f,'gtz ti
Discounted ej, satisfies
_ BB 00 _ eBTB
1-t3 _ (1 _ t—T 1—1p
1— &u _(1 A)ZA 1 — &ut”
1—11 =T 1—-11
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Having this construction, we express the optimal inheritance tax rate under the social discount-
ing as

erT brecezved 1A bleft
temp 1T [1 B 1£rLL] [ (A +ep)+ i ARyL] (14)
rB = receive :
1+€B—[1—M]b P (1 &p)

1—11

To get the above expression we follow the same steps required to prove Proposition (1). By
setting ASWF = 0, we have

ertTL

__ eBtTB
—14+r21-w) ZZT A! |:fl a)t,‘VCﬁ - (RbyidTg(1 + eps)) — —1 1-tp Rb:d BJ}/JL“:|
T 1 Lt

0= .
i
[ VC

R(1 — 73)
Dividing the above expression by Rb;dtp [; @ V! and using the fact that g; = f V“ , we get

—(14+1) X2 AL, Rb;yq;dts.

o0 __ EBtTB
- . " 1— -
0=—(1+A(1 =) Y A" (1 +2p) + (1 + 401 =) Z Al
t=T l—1p ¢=T
oo
1+4 S At
RO-1) t=T—1

Further simplifying the above we get

_ et brecelved 14A bleft
temp 1 [1 ler:I [ (1 + eB) + T+r(I—a) ARyL

B - 14 e — |:1 et ] brecelved

1—11

——(1 +ep)

Appendix C

We first construct the case of period zero perspective under the BBD setup and then derive the
long run optimal inheritance tax rate in the presence of present bias. As mentioned by Piketty
and Saez (2013), under period zero perspective the bequest behavior of generations changes in
advance due to the anticipation of changes in the tax rate, that is, a future tax change in date T
does affect all the previous generations.

Before figuring out the exact expressions for the inheritance tax rate, we focus on some of
the elasticities that will appear in our discussions. As in Piketty and Saez (2013), we divide

d . . .
e‘g ", the elasticity of the present discounted value of the tax base with respect to a future tax
increase into two parts - the usual part measures post-reform elasticity and the additional part
under the period zero case measures the anticipated pre-reform behavioral elasticities. Formally,

dv ost antici . ost & antici
(1-298) Zt 1 eBt—eg = }E +ep P with eg =(1-9) Zt:T(St eps and e P —
1-9) Z Ust=Tep as elg ' and egnmp are measured as the discounted average of the elastic-
ities epy. leen the elastic labor supply, the individual’s optimization problem can be written as

x
max  (1+2) ZtStEtuti (R (1 — ) bri + (1 — 1)y + Yt — bry1is 1 — L)
{ber1is 1} 2, =0

o0
- XZStEtM” (R —t8) by + (1 — r)yrei + Yo, 1 — Iyi) .
=0
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Then the government’s optimization problem can be written as

(L4+21) Y28 f u(R(1 — )by + (1 — to)weil) + Ye — byy1is 1 — Iy)
SWF= max
{TBt)TLt}?iO —A ZOO (St f R(l — ‘CBt)btl (1 — TLt)Wtilti) + Tt’ 1-— lti)

subject to a period-wise budget balance, tp;Rb; + trsy1s = Yy It is assumed that b; changes in
response to an anticipatory change in tg. Hence, in order to keep the budget balanced, it is nec-
essary to change 77;. This definitively changes the labor supply decision of individuals before and
after tax changes and is captured in the following equations

Vt>T, tp:Rdb; + Rbidrp + t14dyrs + yredty = 0,and

Vit < T, 'L'Bthbt + TLtdth +thdTLt = 0.
This generates the following two equations
__ EBtTB
1
V=T, duwyy = — g Rbdts,
1—11
€BtTB
1
Vt<T, dTLt)/Lt = I—%Rb +dtp.
1—11

The above relationship holds because we assume that a small change in 73 occurs on or after
period T, that is drp reform starts at T. It can be shown that in this case

(1+1) [— pIpatr Ly § ul’ - Rbydrg — Y oo, 8 /; ull ~th,'dTLt]

—A [— Z?il st fl u{j -th,-dTLt] +A8T j; u;Ti - Rbpdtp

Using the usual process followed above, we have

iy, 1 — elsz u ¢BtTB
(1+)\‘)|: Zt T(stf +Zt T fz c YLti 1—13 _ .[ * VLti 1

i ertTL _ eLtTL
b [t Yoo Jpuf 1= e et
€BtTB

1—11
ti . eBtTB
—aA |:Zt T(Stf u ypi L — 12 - _ T-1 8tfi ul YL 11, i| —}—a}LSTf szl

dSWF =

0=

VLt f utz 1 — ELTL =1 th/;uii 1 — ELTL be utz

1-11 -1

This equation can further be simplified to

&) 1— €BtTB €BtTB
— _ 1— 1 - .
0=(14r(1—a)) [yLu—a)Zaf Tl_—euif—yL(l—S)ZSt T1— e’]iq}—(1+,\)brecewed.
t=T l-1, t=1 1-1p
Notice egdv _egm + ;nmp, where epoSt (1—8) 38 Tep and eémidp' =(1-
_ 8" 'ep;. Hence, ey ande; = satisfy the following relationship:
8) Y1 5t~ Tep,. Hence, e2" and e/ he following relationship:
1— elgdv B 00 _ eBiTB T-1 €BtTB
l—13 t—T l—18 t—T 1-1p
— e =01-8) 8 T —1=8>"s T
1-— —ef :L t=T I-7 t=1 1-1g
—TL

Now, we can write the above equation as follows

1— elgdvrs

0=01+x1(1- a))j/L# -+ )L)éreceived.
1 ef
7
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Using the first order condition of individual’s utility maximization problem and breceived —

I;left
m, we can get

pdv pdv 7, left

) P o ef T | (L+A)b

0=(1+Ar(1— 1- -2 — 1= '
(14 A( a))y{ 1—rB] [ 1_rL] SR(1 — )

This guarantees that the optimal tax rate ‘themp is given by

epdv T 1+ b left
1—1— L2 & b
1-11 1+A(1—a) SRy
temp — ) (15)
1+ epdv
B
temp
B

A few observations are immediate. First, note that

< 0. This implies that when e} &

is finite and b™e°¢ed < 1, a positive tax as reccommended under the standard preferences is not

necessarily the optimal. The negative relationship between the tax rate and the level of temptation
persists, and, it is possible that a subsidy is optimal whenever the commitment consumption is
different from that under temptation. Thus, the presence of present bias breaks the result that the
optimal tax rate is always positive when b received 1 (gee Piketty and Saez (2013)).

Second, as mentioned before, the inheritance in our model setting can play the role of the capi-
tal and hence, our inheritance tax results can be compared to the existing results in the capital tax
literature. The most important observation is that the Chamley (1986) - Judd (1985)’s zero capital
income tax result holds as it holds in the absence of temptation and self control behavior.?® Let
us explain the reason behind generating the Chamley (1986) - Judd (1985) result in this particular

framework. The term e} ¥ that appears in the denominator of the equation (15) plays a crucial

role here. As Piketty and Saez (2013) pointed out, the elasticity e} ¥ tends to go infinity in the
Chamley (1986) - Judd (1985) model with no uncertainty and, therefore, in the long run, the zero

. . . . dv .
tax result is obtained. Presence of present biased does not change this route. That means eg" " is

infinite under the Chamley (1986) - Judd (1985) setup independent of the self-control problem
and therefore the expression for the tax rate presented above in (15) goes to zero in the long run
even when agents have self-control preferences. Therefore, under the presence of temptation and
self-control, the celebrated zero tax on capital result holds and optimality does not demand any
subsidy.
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