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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 es-
timable sufficient statistics. Further, this optimal tax rate decreases with the
level of temptation and a subsidy can be optimal at some level of bequests
received. We then use the standard Barro-Becker Dynastic (BBD) setup to
derive the expression for the optimal tax rates. We observe that if the agents
internalize the taxes on the amount of bequest that they leave (sensitive gen-
erations), present bias and optimal tax rates are negatively related as in BIU,
that is, providing an incentive by extending subsidies or lowering taxes is rec-
ommended to curtail the effect of temptation. However, if agents ignore the
taxes paid by their descendants on the inheritance left (ignorant generations)
optimal tax rates increase with the level of present bias since present bias re-
duces the tax base and thus the rationale of providing incentives does not work

anymore. A calibration exercise supports all these findings.
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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 preferences 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
implications 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 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).*

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

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

3For 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.

4There is a number of alternative ways to model the 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 for example



The negative effects of the present bias and the associated self control problems
on savings decisions are empirically well documented (see for example 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 for example 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 re-
tirement savings (see for example 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 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 in-
heritance tax rate are inversely related i.e. the optimal inheritance tax rate decreases
with the level of temptation. When there is severe temptation, our theoretical model
predicts that 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 temptation suggests that the optimal tax rate can be negative only at a

higher level of bequests received, including temptation on the other hand guarantees

DeJong and Ripoll (2007) and Alonso-Carrera and Bouche (2019)).
5Throughout the paper we have assumed that the labor supply is elastic. Deriving all the results
under the assumption of inelastic labor is straightforward.



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
calibration exercises using the same U.S micro-data used by Piketty and Saez (2013)
and show that the effects of temptation is significant at any percentile of bequests
received.

By using a BIU setup and assuming the society puts a direct weight on the off-
spring, Farhi and Werning (2010) find that it is optimal to subsidize bequests for the
certain weights. When it does not optimal to subsidize bequests, they show that the
tax rate should be set to zero so that bequests won’t be distorted. In a similar setup
but with the added feature of the present bias we show that if dynamic efficiency
holds, a subsidy is the optimal regardless of the weights the social welfare function
assigns This is because the existence of temptation generates a strong motive to re-
duce the tax rate on bequests. When the society does not care about the descendants,
the existence of temptation provides support for subsidizing bequests. In other words,
the optimal zero tax result that holds in the absence of present biased is no longer
hold when we add the present bias to Farhi and Werning (2010) economy. Notice that
the motive for reduction in taxes is so strong under temptation that any positive tax
rate is never a solution. 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 the growth adjusted net rate of return (r — g). We find that the presence of
present biased preferences does not change this relationship. However, an increase in
the level of temptation breaks the relationship that the optimal inheritance tax rate
should rise due to an increase in r — g.

Under the BBD setup, the negative relation between the tax rate and the level

of temptation as we observed under the BIU setup is not the only outcome. Here

6Tt 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%).

"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. 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 do not change this result.



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 optimal 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 an increase in the
level of temptation. In this case, creating incentives for bequest leaving by reducing
the tax rate or by providing the subsidy do not work at all. 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 provide a calibration exercise for the BBD ignorant generations
setting.® The calibration exercise supports our theoretical findings. Our result here
is in line with that of Pavoni and Yazici (2016). They show that when agents are
altruistic, self-control problems may generate disagreement across generations and
that in fact 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 the Appendix C, we revisit Chamley-Judd result in our setting.

2 Present bias in BIU

Here we present our results using a BIU setup. In this setup 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 generations. 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

8Since 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.



living in generation t has exogenous pre-tax wage income wy; drawn from a stationary
distribution. Agents choose the amount of labor [;; they will provide endogenously
and hence, the pre-tax wage income is given by yr; = wy;ly;. Notice that this income is
received at the end of the period. Furthermore, individual ti receives by;; > 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
¢y and bequest left by ;.

Both the labor tax and the tax on capitalized bequests are assumed to be linear.
Precisely, 71; represents the labor tax rate and 7p; 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 T;. Agents receive utility from consumption, leisure, and the net-
of-tax capitalized bequest left b = Rb;11; (1 — 7441). It should be noted that 75, 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 pro-
ductivity and taste. 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 #i on the appropriate

budget set (to be mentioned later) can be written as

max {Vti<cti7l_)7 ]- - ltz) + ‘7&<Cti7[_)7 ]- - ltz)} - glaX~ ‘7”(,5157:757 1 - EZ)J (1)

Ctisbrt1iylts Ctisbe414,lei

where ¢;; represents the temptation consumption and V* and \N/tirepresent the com-
mitment and temptation utilities, respectively. For any choice variables ¢y, bsi14, Ui,

the cost of disutility from self-control is given by

l;na‘X~ Vti(ai;éa ]- - ’Z;Z) - ‘7“(01%7(_)7 ]- - ltz)
Ctiybey1iyle
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:



o V! = AV where A\ > 0 is a scale parameter that measures the sensitivity to
the temptation alternative. 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. Since all our calibration results are based on the specification that

incorporates growth, we need to use this particular type of preferences.

e When agents are tempted towards consumption, due to a higher level of con-
sumption, the marginal utility is lower than when agents are free from temp-
tation. Precisely, marginal utility from consumption under temptation is lower
than under no temptation by the proportion of a € (0,1) and is the same for
all t7, that is, VI = oV « € (0,1) for all ¢ti. For a given value of A, a higher

value of o implies that the effect of temptation is significant.

e When the agents fully succumb to the temptation, they leave no bequests at
all. We also assume that there is no temptation towards the current leisure.

Under these simplifications, (1) takes the following form

max (1 + /\) Vti(Cm‘,[_), 1 — lm) — )\th(fcvtz,[_? = 0, 1 — ltz)

Crisbis 165t

The above three assumptions are capable of representing the present bias jointly.
It is easy to check that our usual no-temptation case can be generated by setting
A = 0.2 We denote aggregate consumption in ¢, the labor income of generation ¢ and
the aggregate bequest received in t by ¢, yr: and b, 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 accumulation. The agents choose the optimal

amounts of labor supply, consumption and bequests that they leave.!® An agent’s

9A generic functional form for V' can also be chosen. Even in that environment, the temptation
part of the problem plays no role in determining the consumer’s actions in the first period. The
problem of temptation notably affects consumer’s welfare. Hence, our choice of the functional form
for temptation is general enough to capture the effect of temptation.

10 A bit less restrictive version of our model is the one where labor supply is exogenous. We have
not presented it but verified that all the results in this paper hold with the inelastic labor supply.
Since elastic labor is more general case, we kept that as our main exercise.



optimization problem can be formally written as

max (1 -+ )\) Vti(Cti, R (1 — TBt+1) bt+1i7 1— lm) — )\Vti(agi,l_) = O, 1— ltz) (2)

{etiltibiv1itimg

subject to

cti + bip1i = R(1 — 7p¢) by + (1 — 7p1) wiily; + Lo,
i =R (1 —7p) by + (1 — 7)) wisly + YL

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 [;; = 1 and
the utility function is quasi-linear of the form V% (cy, b) = ¢;; + 1¥b. The agents solve

the following problem akin to (2)

max (14 X) [cy + ] — Aey

{etisber1itisg
subject to

ci b = R(1—7p) by + (1 — ) wy + Ly,
Eti = R(l — TBt) bti + (1 — TLt) Wy; + Tt.

After incorporating the budget constraints, the maximand above simplifies to

(1+A) [ci + ¥b] — Aleri + betai
=cu+ (14 A) b — Aby1i
= Vti(Ctz‘,Q) — Abigai [1 — YR (1 - TBt+1)]-
——— —~ >

standard utility term temptation effect

We have used the fact that b = Rbyy1; (1 — 7pi11). When the temptation effect exists
(A > 0), the planner faces an additional incentive to use 7p;11 for redistribution
through the inheritance tax. It is clear that the temptation effect increases with the
value of the parameter \. A first order condition with respect to b, 1; indicates that
as A rises, by q; 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

V= R~ o) VY ®)
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 characterized by T, 7, and 75 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

(1 + /\) VtZ(R (1 — TB) bti + (1 — TL) thz‘ -+ T - bt+1i7 R(l — TB) bt+1i, 1 — lt1>

SWF = max /wn- .
3 —)\V“(R(l —TB) bn’ + (1 —TL) thi—{—T,[_): 0,1 — ltz)

TL;TB

subject to T = 7 Rb; + Tpyr:, with the given initial Y.

We will show that the optimal inheritance tax rate depends on the size of behav-
ioral responses to taxation through their measured elasticities, combination of social
preferences, the distribution of bequests and earnings captured by distributional pa-
rameters and, importantly, by the temptation parameter represented by A 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 75. The long-run elasticities of aggregate bequest flow b; with respect to

the net-of-bequest tax rate 1 — 75 given T is represented by eg. Thus formally,

. dbt ]_—7—B|
PTAd1—1p) b

(4)

The long-run elasticity of the aggregate labor supply with respect to the net-of-labor-

tax rate 1 — 7, denoted by ey, is

dyre 1—1g
d(l - TL) YLt

er = ’T-

Next we define the distributional parameters that will also appear in the expression

1 To see a more general result, we assume that A < 1 and calculate the optimal policy in the
long run (71, 75). This derivation has been presented in Appendix B.



for 7. The social marginal welfare weight on individual t7 is denoted by g¢; =
wy V] fj wy; V¥ which is normalized to 1. Note that g;; measures the social value of
increasing consumption of an individual ¢ by one dollar relative to distributing one
dollar equally across all individuals. Using this g, we can define the distributional

parameters as follows

+ received J;gtzbtl - left figtibtJrli _ fl-gtithi
b - —7 - —7 and yL — —7
b, bis1 Yrt
where b, = fibm’- The social marginal weights for ¢i under temptation is g; =

wtﬂ/fcl”/fjwtj\/gj. Given the above assumption that V¥ = aV¥ « € (0,1) for all

ti, it is easy to verify that g; = ¢g;; and therefore we guarantee

7 left 7 left — ~
) b =0 ) and Y =YL,

I_) received _ g received

where breceived = J: Gribei /by, bt = J: Giibesri/brr, and Y = [ G/ yre-

Thus in this analysis, the social marginal welfare weight on individual ¢i 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

dbti 177’3
d(1-7p) by

weighted by g¢4;by, that is eg = fl Gribriepii/ fl giiby; and ep is the same expression

the above ratios are less than 1. Furthermore ep is the average of ey =

under the temptation, that is €5 = [, Giibuepu/ [, Gribi. Notice that €z = €p.
To derive the optimal tax rate, we consider a small reform d7p > 0. A balanced
budget condition is given by dT = Rb;dtp + TRdb; + yr:d7rr, + Trdyr:. Using the

elasticities defined above, under the balanced budget condition, we then have

RbthB (1 - leBTB ) + dTLth (1 — CLTL > =0. (5)

— TR l—TL

Given by, q; is chosen to maximize the agent’s utility and by applying the envelope

theorem, the effect of reform drp and dr; on the steady state social welfare is given

10



by

dSWF = (1 + )\) Wi {‘/Ctz . ((1 — TB) Rdbtl — RbtidTB — thidTL)) — Vgl . (RbtJrlidTB)}
(6)
— )\/wtngi . ((1 — TB) Rdbtl - RbtidTB — thidTL) .

At the optimum, dSWF= 0 implies that

0 = (1 + )\) /wm- {‘/ctl . ((1 — TB) Rdbm — RbtidTB —_ thidTL)) — ‘/Qtz . (Rbt+1idTB>}
(7)
— A /wtiV;i - ((1 = 75) Rdb;; — Rbydrg — yrudry) -

Our first proposition is as follows.

Proposition 1 (a) For a given 1r, the optimum tax rate 5" which mazimizes the

long run steady state social welfare function with a period-wise budget balance is given

by ved left
ETECEZ’UE R (1 + A)l_)e
1— (1 - WL) 1+e5) +
[ TR OO
7-Btemp = — received : (8)
b -
1+eB—(1—1€LTi> - (1+ep)
7 .

(b) To incentivize the leaving of bequests, the optimal tax rate should decrease with
the level of temptation. This implies that severe temptation may justify a subsidy
(negative tax) at some level of bequests received.

The above result is interesting in its own right. First, when agents’ preferences
are subject to temptation (A > 0), our reduced form expression of 7™ (the optimal
tax rate with temptation) differs from 75 (optimal tax rate without temptation i.e.
A = 0). More precisely, 75, < 75. Thus, when individuals are tempted to consume
more and leave a lower amount of bequests, the optimal 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 temptation,
lowering the tax rate generates an incentive to leave higher amount of bequests by
making succumbing to temptation less attractive. Further, it is clear from the above
expression that the presence of acute temptation may also justify a subsidy in our

analysis.

11



Another interesting observation can be made when we compare our expression of
the optimal tax rate with the one derived by Piketty and Saez (2013) who recom-
mended a subsidy at a higher percentile of bequest received. Our results confirm that
potentially a subsidy can be recommended 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 expres-
sion (8) that in the absence of temptation (A = 0), 75" coincides with the tax rate
derived in Piketty and Saez (2013).

When o 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 \ is very high) is required to mitigate the
adverse effect of temptation on bequest leaving decisions. 2

Next, we extend our analysis including the labor-augmenting economic growth
per generation at a rate 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 con-
sumption, after-tax bequests, pretax bequests, and leisure. The function V% can be

formally written as
V% (ch, R(1 = TBe11) berais berais 1 — ).

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 £z is measured

12This 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.

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

12



by v = R (1 — 7pi41) V}'/VF with a population average v = [ gribrivii/ [; geibisai-

The maximization problem of an individual under this setup can be written as

max (1+A) VP (criy R (1 = Tris1) bestis brgri, 1=l = AV (5,0 = 0, byy1; = 0, 1—1y;)

{ctirleisber1itisg

subject to

cti + b1 = R(1— 1) by + (1 — Tre) Yo + Yo,
i =R(1—7Bt) by + (1 — 74) yrui + Lo

The first order condition with respect to by, 1; is given by
‘/Cti = R (1 — TBt+1) ‘/Qtz + ‘/;)ti.
Therefore the government’s long run social welfare function is as follows:

1+ N VHRQA=718)bu+ (L —70) yrti + T — bes1s, b, biri, 1 — 1)

SWF = max /wti .
i ANV R(I—7p)by+ (1 — 7o) yre + L, 0=0,b11; = 0,1 — 1)

TL>TB

subject to T = 1 Rb; + Tyr:. We derive

ASWF = (1 + \) / wiV" - (1 = 75) Rdby; — Rbudrs — yrudrr)

7

— (1 -+ >\) wti‘/bti . Rbt+1idTB — )\ /wtiV»gi . (R (1 — TB) dbm - RbtidTB — thidTL)

K3
and present our next proposition below.

Proposition 2 (a) For a given 1r, the optimum tax rate 74" which mazimizes the

long run steady state social welfare with a period-wise budget balance is given by

' ) eLTL l—)received (1 . R ) . Gy (1 4 )\) Z_) left
— 11— e
-7 yr " RI+A(1-a)ly,
TBtemp = — received ’ (9)
b
1+eB—(1—1€LTi> - (1+¢5)
— 7L I

(b) To incentivize leaving bequests, the optimal taz rate should decrease with the level
of temptation. Further, severe temptation may justify a subsidy at some levels of

bequest received.
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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 b1 1;/b;+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
Piketty (2014). Notice 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 - Werning 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 U™ (c, ¢, b, l;;)) = (1+ X) V(¢ b, 1) — AV, 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 (c,b) , ;)
of parents with nonlinear taxation. By assuming the subutility « (¢, b) homogeneous
of degree one in line with Piketty and Saez (2013), we can obtain the linear tax

counterpart of their results. A crucial observation from this analysis is presented in
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the following proposition.

Proposition 3 Regardless of whether the social welfare function puts zero or positive

direct weight on children, T < 0 1s always the optimal.

We observe that when temptation is present and parents do not inherit any assets
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 subsidising 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 bias in 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 choose
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
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the present-biased preferences.'

Afterwards, we assume that the parental generations ignore the chosen optimal
tax rates while making the bequest leaving decisions i.e. 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 ¢i derives her utility from the utility of the next generation ‘1 in the

BBD setup. This, in turn, generates the following recursive utility function
utz‘ — Vti (Cti7 1 — ltz) + &/{t—i—li

, where 6 € (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+ N u (e, 1 — ly) — M (Cuy 1 — 1) + U (10)

We restrict ourselves to the same set of tax instruments. Individual maximizes the
utility function in (10) subject to the budget constraint ¢y + byy1; = R (1 — 7p¢) by +
(1 — 71¢) wysly; + Y. Notice that B is the expected utility of ¢ + 17 agent based
on the information available in period ¢t. Thus the utility maximization problem can

be written as follows:

max (1 + )\) Z (StEtUti(Cti, 1— lt1> - A Z (StEtUti(En', 1— lm)
t=0 t=0

{etiltibir1itimg

subject to

cti +bip1i = R(1 —75¢) by + (1 — 7rt) Yt + Yo,
i =R(1—7pe) by + (1 —74) yrui + Yoo

14The literature on the capital tax is very rich. See for example: Piketty and Saez (2013), Straub
and Werning (2020), and Saez and Stantcheva (2018), and Pavoni and Yazici (2017).
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The optimization problem formulated above can be rewritten as

A (L4 X)) Y g Y (R (1 — 7h¢) by + (1 — T14) yrei + Lo — begrs, 1 — 1)
{lisbet1i}iZo —A ZOO 5tT u“(R (1 — TBt) bti + (1 - TLt)@/Lti + Tt, 1— ltz) ‘

The first order condition with respect to by, 1; is therefore given by
U?(Cti, 1-— lm) = (SR (1 — TBt+1) TtU?_M(Ct_,_U, 1-— lt+12‘). (1].)

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 q;

— lef
is known at the end of ¢, the equation (11) can be essentially expressed as bt_ilt =
received

JR(1— TBtH)th , where brecelved = waZ ey 1—1y;) bt,/btfwol (¢, 1—13;) and
tlflt Jiwoitl (cris 1 = li)bysri/bis [, woiul (cri, 1 — 1y;). Notice that wy; is a dynastic
Pareto Welght.15 Once again 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 govern-
ment, we assume that the government chooses 7 as if everyone inherits bequests in
all periods. We solve the optimal tax rates under the assumption of a steady-state
dynasty.!8 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
7B, 71, and T such that the government budget constraint T = 75 Rb; + Ty 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 75 so
that 77, changes in such a way that dY = 0 holds. The social welfare function (SWF)

is as given below:

B

SWF = max { 1+ (tio o" f;, u (R(1 = 7)by; + (1 — 7)Yy + T — big1i, 1 — 1)
)

—>\ Zfio 5t ﬁ Uti (R(l — TB)th’ + (1 — TL)thi + T, 1-— lti

15Tn our paper we focus on the utilitarian weights i.e. wy; = 1, Vi.

16 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.

17



The government maximizes the SWF subject to a period-wise budget constraint.
Assuming b;,1; and [;; are chosen to maximize the individual utility, the effect of a

small tax rate change on the steady state social welfare is given by

j; U(Ch . (R(l — TB)dbOi — RbOidTB)—
Z:io (5t+1 fz RUZJFU . bt+1z‘dTB — Zfio 5t fz U? . thidTL
—A fz Ugl . (R(l — TB)dbOi - RbOidTB) + A 220 (St fz utg . thz‘dTL

14+ A
dSWF:(+)

Once again, we observe that as the level of temptation increases, the optimal inheri-

. t
tance tax rate under the dynastic setup, 75", decreases.

Proposition 4 (a) For a given 1, the optimal tax rate 73" which mazimizes the

long-run steady state social welfare with a period-wise budget balance is given by

1—4§ [_)recei'ued . 14+ A Eleft
1_[1_1€iTLH( ! W+t g = R’y
7_Bltemp — L yL — od ( a JL . (12)
1 — §)p receive X
1+e3—{1—1€”i]( )y (1+ép)
— 1L L

(b) The optimal tax rate T3 should decrease with the level of temptation. Further,

severe temptation may justify a subsidy.

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 b,
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

1"The motivation behind this exercise is as follows: We wanted to be as comprehensive as possible
and hence we covered all possible cases in this paper. We just wanted to point out that making
temptation less attractive by providing subsidy may not always work under some behavioral assump-
tions. While ignoring the future consumption and becoming tempted to consume more at present is
one behavioral possibility, ignoring the tax on the assets that they will leave in the future may also
be a behavioral issue of the agents at present since the tax will be imposed in the future.
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assumptions are same as in the subsection 3.1. We now proceed to derive the results.

Our SWF is defined as follows:

SWF = max (1+X) [ Y 8u" (R(1—=75) by + (1= 7) youi + E = brs, 1 — b

TBSTL i t—0

— A [ SR (= 7p) b+ (1= 70) yrai + B, 1 — L)

v t=0
The government maximizes the SWF subject to a period-wise budget constraint.
Therefore,

[e.e]

dSWF = (1 + )\) /Ugl . (R (1 - TB) dbol - RbOidTB) - (1 + )\) Z(St—H /RU?_M . bt+1idTB

K3 t=0 7

—(1L+N) / ull ypudr, — XY 0" / ul - (R(1— 1) dby — Rbudrg — yrudry).
t=0 i t=0 77

In this setup, the modified expression for TBtemp is given by
Ly e (1m0 A(—a =018 1+ Bt
temp _ 1—71p 1+A(1—a) ) 1+X(1—-a)] Ry,
B 1 -+ (53] '
(13)
With this change in the assumption we observe that the relationship between the

P increases with the level of

tax rate and the level of temptation is positive i.e. Téem
temptation. This is in contrast to the results we showed so far in our paper. Notice
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. Subsi-
dizing 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
the present bias, the amount of bequests that they leave falls 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

18See for instance, Krusell et al. (2010) and Pavoni and Yazici (2017).
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the tax rate of course depend on the degree of present bias. Notice 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 works only when
generations are sensitive to the chosen tax rates. If the generations are ignorant, there
1s no need to provide an incentive to encourage bequest leaving by lowering the tazes
or by providing a subsidy. Since the bequest leaving depletes with the present bias and
lowers the tax base when agents are ignorant, the optimal tax rate has to increase with

the degree of present bias.

Due to this change in assumption, the results in subsection 3.2 completely overturn
all the previous results. When agents are ignorant we observe that as present bias
increases, optimal tax rates also increases, that is, there is a positive relationship

between the optimal tax rate and the level of present bias.

4 Numerical Simulations

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 numerical values of the optimal tax rates for the US economy. In the benchmark
model, following Piketty and Saez (2013) we set ep = ép = e, = 0.2, 7, ™ = 30%,
the capitalisation factor » — g = 2%, and the period of length H = 30 years. Notice
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that r — g = 2% implies that G/R = 1/e"=9H = 0.55. Following Kopczuk and
Lupton (2007), we set the altruism strength parameter v = 0.7. The values of the
distributional parameters BTecemd, l_)left , and 7, are also taken from Piketty and Saez
(2013).'” 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 for example
Conesa et al. (2009)) endogenizing the capital rate of return parameter r. Since the
inheritance in our model is equivalent to the capital stock accumulation, 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 parame-
ter.2? In our experiments we set the value of A to 0.1, 0.3, and 0.9, respectively. Please
note that our choice of A = 0.1 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. Yet, we are not aware of any estimates of the parameter «. Hence, we
choose the of values of a arbitrarily. Notice that for the given value of A, the higher
value of «, implies a higher value 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 per-
centile p of the distribution of the bequest received. We set @ = 0.9, and varied the

values of \. As we explained earlier, the optimal inheritance tax rate can be a quite

9Piketty and Saez (2013) used the joint micro-level distribution of bequests received (by;), be-

quests left (bs11,), and lifetime labor earnings (yr¢) from the survey data (Survey for Consumer

—received = lef
Finances 2010 for the US) to compute the values of distributional parameters b recee , b et , and

Y- To this end, they specified social weights ¢;; and considered percentile p-weights, which con-

centrate the weights g;; on percentile p of the distribution of bequests received. Consequently, for p
. —received = left _ .
weights, 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
. C . . c e . . - ived
aforementioned distributional weights for individuals aged 70 or older. To estimate b reeene , retro-

. . . . . 7 left .

spective questions about bequests and gift receipts were used. To estimate b ~ , questions about
current net wealth were used. Finally, to estimate 3; questions regarding wages, self-employment,
and retirement incomes were used. Married survey participants’ wealth was found by dividing house-
hold 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.

20Huang 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(¢) = 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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Figure 1: Optimal linear inheritance tax rates, by percentile of b™Ved (X varies, o is
fixed at 0.9)

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 signif-

icantly lower. For the lower 75% of the population, the optimal inheritance tax rate

21Piketty 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).
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Figure 2: Optimal linear inheritance tax rates, by percentile of b™Ved (o varies, A is
fixed at 0.3)

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 70% receive a very low amount of bequests (b receved s quite close to 0%). The
lower 50% of bequest receivers make approximately 90% - 95% of average earnings 7,
but leave substantially smaller bequest at around 60% - 70% of the average bequest
5™ 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, «
and A. In this experiment, we fix A at 0.3 and vary the values of the parameter «
(see figure 2). For the given value of A, higher values of a imply relatively severe
temptation. Hence, when o = 1, the optimal inheritance tax rate is significantly
lower for all income percentiles compared to the cases in which « 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

22This explanation follows Piketty and Saez (2013).
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income percentiles. In the case of severe temptation implied by higher values of a and
A, the temptation economy prescribes significantly lower optimal linear inheritance

tax rates.
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Gc

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

0 2) 3) (4) (5) (©) ™) ®)
1.0ptimal tax for zero receivers (bottom 50%), r — g =2% (G/R = 0.55), v = 70%, e =0.2
P0-50 63% 70% 52% 59% 42% 47% 31% 35%
2. Optimal linear tax rate for other groups by percentile of bequests received, r — g = 2% (G/R = 0.55), v =70 %, e;, = 0.2
P51-70 62% 70% 52% 58% 41% 47% 31% 35%
P71-90 50% 60% 37% 46% 24% 31% 11% 17%
P91-95 -80% -43% -115% -84% -151% -126% -186% -167%
3. Sensitivity to capitalization factor, v = 70%, ep = 0.2
r—g=0% (G/R=1) 32% 46% 27% 38% 21% 31% 16% 23%
r—g=23% (G/R = 0.41) 72% 78% 60% 65% 48% 52% 36% 39%
4. Sensitivity to bequests motives, r — g = 2% (G/R = 0.55), e;, = 0.2
v=1 (100% bequest motives) 47% 58% 39% 48% 31% 38% 23% 29%
v=0 (no bequest motives) 100% 100% 83% 83% 67% 67% 50% 50%
5. Sensitivity to labor income elasticity, r — g = 2% (G/R = 0.55), v = 70%
er, =0 59% 68% 49% 56% 39% 45% 30% 34%
er, = 0.5 68% 75% 57% 62% 45% 50% 34% 37%

Tablel: 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 g are taken from Piketty and Saez (2013).



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 = ez = ey, = 0.2, 7. = 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, set & = 0.9 and A = 0.3In the no temptation
economy, A = OWe run three experiments holding everything else the same. In the
first experiment, we vary the values of the capitalization factor r — g, in the second
experiment, we vary the values of the bequest strength parameter v, and in the last
experiment, we vary the values of the labor income elasticity. In each simulation (both
benchmark and experimental), we display the optimal tax rates for eg = eg = 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 inher-
itance 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 values 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 » — g. This indicates
that the existence of temptation reduces the tax rates independently from the value
of r—g.

The changes in the labor supply elasticity e; has a moderate effect on the tax
rates. As it is expected, a higher labor supply elasticity prescribes higher taxes
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 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 a = 0.9, and A = 0.3 and vary the value

26



70%
60% /\

7

40%

=—=y=70% and no temptation

A =0=y=7(% and temptation

A

v ——v=100% and no temptation
w —e—v=100% and temptation
N X, / NERA

W A
A A.Va

AL V\ﬂ\,
5% -x

20%

=
73
}‘/
2
N

)

3
"
a
}%
5

<:\
~
o
—
e

Optimal linear inheritance tax rate (for each percentile)

10%

e =it

1 1 21 Ka| 4 51 61 7 81 9
Percentile of the distribution of bequest received (P1 = bottom 1%, P100 = top 1%)

Figure 3: Optimal linear inheritance tax rates, by percentile of b*®ved (1 varies, temp-
tation is fixed at a=0.8 and A=0.2)

of the parameter v to explore this interaction. The figure demonstrates that optimal
inheritance tax rates are substantially 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 optimal 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 subsec-
tion’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
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the return factor R = 1.82. The formula in this setting contains the time-discount
parameter 0, 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 per-
centile p of the distribution of the bequest received. As in above, we set a = 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 inher-
itance tax rates. This is the exact opposite of what we have shown in the previous
subsection. In the case of severe temptation 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 face temptation.

We also run experiments varying the values of the parameter o by 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 « leads to higher optimal
linear inheritance tax rates (see Figure 5).

Finally, as in the above section, we run a sensitivity analysis by varying the values
of r (we set r to 1% and 3%), ¢ (we set 0 to 0.3 and 0.7), and e, (we set er, to 0 and
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0.5) by keeping the everything else is the same. In all cases, temptation economies
prescribed higher optimal liner inheritance tax rates (see Table 2).

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

parameters.
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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) 2) (3) (4) (5) (6) (7) (8)

1.0ptimal tax for zero receivers (bottom 50%), r =2% (R =1.82), § = 0.5%, e, =0.2

P0-50 90.8% 54.7% 67.6% 28.8% 37.7% -6.4% -5.8% -59.8%
2. Optimal linear tax rate for other groups by percentile of bequests received, r =2% (R =1.82), 6 = 0.5%, er =0.2
P51-70 91.6% 55.3% 68.2% 29.3% 38.2% -6.0% -5.4% -59.5%
P71-90 94.2% 57.4% 70.4% 31.0% 39.9% -4.6% -4.1% -58.4%
P91-95 104.2% 65.4% 78.8% 37.6% 46.6% 0.7% 0.9% -54.5%
3. Sensitivity to capitalization factor, § = 0.5%, e = 0.2

r=1% (R = 1.35) 111.2% 70.9% 84.6% 42.2% 51.2% 4.4% 4.4% -51.7%
r=3% (R = 2.46) 75.7% 42.8% 55.0% 18.8% 27.6% -14.3% -13.3% -65.8%
4. Sensitivity to bequests motives, r = 2% (R = 1.82), e;, = 0.2

0=0.3 -31.1% -67.2% -78.7% -117.5% -145.2% -189.2% -249.6% -303.6%
0=0.7 143.1% 107.0% 130.3% 91.5% 116.0% 72.0% 98.7% 44.7%
5. Sensitivity to labor income elasticity, r = 2% (R = 1.82), § = 0.5%

er, =0 84.5% 46.2% 60.0% 18.5% 28.2% -19.2% -18.4% -76.9%
er, =05 100.3% 67.6% 79.0% 44.2% 51.9% 12.9% 13.2% -34.1%

Table 2: This table presents simulations of the optimal inheritance tax rate 7p using formula (9) for temptation and no-temptation economies.
We set the labor income tax rate to 30%. Parameters b eceived = pleft = and g are taken from Piketty and Saez (2013).



5 Conclusion

We model an economy where altruistic agents’ preferences are subject to temptation
and self-control issues. First, using the BIU setup, we derive the reduced form expres-
sion for the optimal 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 a surrender 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 in the BIU setting. In other words, incentivizing the
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. Hence, 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 have 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 provided numerical simulations for BBD and BIU with ignorant generations
settings. All our numerical results supported our theoretical findings and quantified
the optimal tax rates for given parameter values for many different 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 calculating the optimal inheritance tax rate when the present bias is
modeled by Gul and Pesendorfer (2004) type self-control preferences. Exploring the
optimal tax inheritance tax rates when the present bias is modeled by quasi-hyperbolic

discounting is left as future research.
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Appendix A

Proof of Proposition 1. (a) Equation (5) implies that

Rb,dr <1 _ fBTB )

—yrdTy, =
(1-1%)

1—7’L

Given (3), the above relationship, and dividing (7) by [ w; V! yields

(-7
VY 1 - i bis1i
it 57 Rbydrp 22— 251 gy

1+ A - ¢ —Rbydrp (1 i
1+ i Jiwa VYl udrs (14 epa) + | ELTL yre 1—7p
1-— 7T,
(%)
wyi VI l—7p yru | J;waVE
= < { —Rbydrp (1 i Rbd : -
zfl wiVE idTe (14 epy) + _an vdTR it fiwtivc“
1-— TI,
Now by dividing the above equation by Rb;d7s and using the relationship VZ* = oV,
we get
(1 _ oBTB ) — left
- received ~ 1-— ™B /) _ b ¢
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temp
B

(b) It is easy to verify that < 0 and hence the proof. =
Proof of Proposition 2. (a) Set ISWF = 0. Using the envelope theorem, the
equation (5), and the relation VC{Z = aV! we get an equation. Dividing the equation

we got by Rb.drp fL wy; VI yields the following:

oz—(1+A<1—a))/gtgf” (14 epi) + 1+ A(1—a)]

i

1 €BTB
l—7p /gtithi I+ J: gribesriti
)
1-— TI,

Yrt R(1—1g) by
Simplifying the above equation and using b, = Gb;, we get

(-i7%)
=+ receive —~ 1 /\ - le —
d<1 + bt L+ A(L—a)g 1—17p

(1+A(1—-a)b +63)+R—V = UL :
(1—7’3) <1_ eLTL)
1—TL

Using the above equation, we can derive the desired expression for the optimal tax

rate as follows:

— received — left
ernT b N Gv(1+XA)b
1—[1— LL} — (1+ep)+ (1+X) -

romp 1—7p Ur R[1+X(1—-a)ly,
B - o l—)received

1+63—(1— LL) — (1+4¢p)

-7 Ir
Tgemp

(b) It is easy to verify that < 0. Hence, the proof. =

dA

Proof of Proposition 3. The proof is straightforward. With « (¢, b) homogeneous,
bequest decisions are linear in lifetime resources i.e., byy1; = s(1 — 71)yru, which
guarantees that F (wy;VIii1;) /b1 = F (wi V1) /yre. This means that plt =
Y- The level of A does not change this. At the same time, since the inequality is one
dimensional, the bequest taxes are equivalent 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 model, social
welfare is only the parents’ welfare and preceved 0. Tax calculated in the equation
(14) given 57" — 0 and ey, = 0 confirms that 75 < 0 since (1+X)/1+X(1—a) >

1. If children are also considered in the social welfare function and weights are put
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on them, b > (. This in turn (together with bt = 7., and e, = 0) implies
7 < 0. Hence the proof. =

Proof of Proposition 4. (a) First order condition of the individual utility maxi-

t+ 17 uc bt+lz

mization u.™ - b1y = 3 i along with (5), applying the envelope theorem, and

assuming uf = aul yields
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YLt

Further, setting dSWFEF= 0 at the optimum 75 and dividing it by Rbydrg [, ul, (also

note that in the steady state b; = by and uO’) we get
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Simplifying this further yields
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(b) It is easy to verify that < 0. Hence the proof. m

Proof of Proposition 5. Let us first present the steps to obtain the expression

for 75" with the assumption that by; is given. Once the expression for 75, is de-

rived, showing the rest is straightforward. Using the first order condition of the
. t+i .

individual utility maximization ul™'b, ; = ;‘é(llfj;), R(1 —7g)db; — Rbydrg =
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—Rby;d7p (1 + ep;), the equation (5), and the relation u¥ = aul, we get

1
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7B, we get the following
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From the above equation we have
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Using b plet =0R(1 —TB)B received and rearranging the terms, we generate the following
expression for the optimal tax rate
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Now it is straightforward to show that

_eLTL
drg™™® _ 1—7g [_ ad 1+eép a et
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Note that the optimal tax rates increase with the level of temptation. Hence the

proof. m
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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 different, there is no change in
the qualitative results. Under this setup, the individual’s utility maximizing problem

remains the same as follows

- (14+ NVHR(L = 7)bri + (1 — 714)yre + Lo — besais R(L— 7o) b L — lis)
{bts1islei iz —)\th(R(l — TBt)bti + (1 - TLt)thi + Tt,l_) = 0, 1-— lm) ‘

The form of the first order condition with respect to b;yy; is therefore similar to the

previous case:

V'Cti — R(l - TBt+1)‘/bti-

The government’s problem under this new specification is given by

(T+X) D20 A [ wiVI(R(1 — ) bu+
SWF = TIB%EE; (1 - TLt)thi + Tt - bt+li7 R(l - TBt—i—l)bt—Hh 1-— ltz)
—A Zfio A fiwtivti(R(l — 7pt)byi + (L — 7o)y + L, 0= 0,1 —1y;)

In the long run as all the variables converge,

(1 i /\) ZtoiT At j; wtiVC” . ((R(l — TB)dbm‘ — Rbm‘dTB — dTLtthi)‘i‘
dSWF = Zz?inl At Lwti‘/bti . (_Rbt+1idTB)
—)\ Z;)iT At fiwti\/&“ . (R(l — TB)dbn’ — Rbn’dTB — dTLtthi)

Assuming that the period-wise balanced budget holds, we can focus on a small reform
dtp so that drg; = drg Vt > T where T is sufficiently large, keeping d¥; = 0. Unlike
steady state maximization, in this case, it is necessary to sum all of the effects for
t > T that are not identical and reform at 7T also affects those leaving bequests in
generation T — 1. Before presenting the expression for the optimal tax rate in this

environment, we define three average discounted elasticities as follows:

eg = (1—A) Z A" Tep, and
t=T
N - _Ta N f GeibiieBui
ég = (1—A) A"Tép,, where ép, = o
; figtibti
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Discounted e, satisfies

1 — &87B > _ EBtTB
1-71 - 1-7

o 1-A)Y AT

1 __ erLTp 1 __ eLtTL
1—7p, t=T 1-7r,

Having this construction, we express the optimal inheritance tax rate under the social

discounting as

. _ ernTL brecc'wed 14X Blcft
temp 1 [1 1—TL] |: yL (1 + 63) + 1+X(1—a) ARy,
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To get the above expression we follow that same steps required to prove Proposition
(1). By setting dSWF = 0, we have

1— eBtTB
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Dividing the above expression by Rb;d1p fl wtchti and using the fact that g,; = watV‘; ,

we get
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Further simplifying the above we get
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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
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(2013), we divide €% % 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 an-
o0

ticipated pre-reform behavioral elasticities Formally, (1—48)>,_ 0" Tep =e Edv =
post + anticip. with el post ( )Zt T t eBt and el anticip. __ (1 _ 5) tT:01 5t7T€Bt
post anticip

as e;  and e are measured as the discounted average of the elasticities ep;.
Given the elastic labor supply, the individual’s optimization problem can be written

as

max (14 ) ZfstEtUti (R(1—7B¢) bei + (1 — 7oe)yres + Vo = beyri, 1 — i)

{bes1i, leitiog =0
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Then the government’s optimization problem can be written as

{mBtmLe 120

SWF —  max (L+X)2200" [u(R(1 — 7)by + (1 — Tre)weilys) + To — begris 1 — lyy)
—A Zfio 6° fl u(R(1 = 7pe)by + (1 — mre)wiilys) + Yo 1 — 1)

subject to a period-wise budget balance, 75, Rb; + 714y = T. As it is assumed that
b; changes in response to an anticipatory change in 75. Hence, in order to keep the
budget balanced, it is necessary to change 77,. This definitively changes the labor
supply decision of individuals before and after tax changes and is captured in the

following equations

Vit > T, 7 Rdb; + Rbydrp + Tredyrs + yredre = 0, and
Vt < T, TBthbt + TLtdth + thdTLt = O

This generates the following two equations

__ €BtTB

Vt 2 T, dTLtth == — ]__—iLt:'}inthB y
1—71,
‘iBtTB
Vt < T, dTLtth == ]__—;-mebthB
1—71,

The above relationship holds because we assume that a small change in 75 occurs on
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or after period T, that is drp reform starts at 7. It can be shown that in this case

(1 + >\) [_ ;)iT o' fz U? - Rbydtp — fil o fz U? : thidTLt}
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—A [_ = 0 fl ug - Z/Ln‘dTLt} +A67 fl ul® - Rbpidrp

Using the usual process followed above, we have
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(14+ M) |— ZOO 5tf¢uc by ZOO 5tf,'uc Yoo - -1 5tj;‘uc I
_ =TT b fu =T "y, Jul T-EEL t=1 Oy Jull TR
0= 1-<BL'B €BtTE

oo st Jiueyru 1T 127p T—1 gt [;ulyrei i-rp 7 [, ulibr;
—a\ Ot . — Ot : N S
Zt:T thf,'uéZ 1_% Zt:l thfi“éZ I_ElL_t:If, + be,-u?

This equation can further be simplified to

o~ _ elBtTB T-1 elth—B B .
0= (1+A(1-a)) |g(1-6) Y O e —(1=9) 25”—1 STE (1A et
t=T 1-7p t=1 1-711
Notice el}é)dv _ €§OSt + e;nticip. , where egost _ (1 - 6) :ZT 5t_TeBt and egnticip. _

(1-06) 375 6" Tep,. Hence, e5™ and e satisfy the following relationship:

pdv

1— % B o0 _ EBtTB -1 eBtTE
-7 __ t—T 1-7p t—-T 1l-7p
pdv - (1 _6)26 1 ert+TL - (1 _5)25 1 er+TL, )
1 &% ™ -1 1
1= t=T TL t=1 L

Now, we can write the above equation as follows

1— eé’dv B

0= (1 + )\(1 — @))QL% _ (1 + )\)Breceived '
1 ey TL

1—71,

Using the first order condition of individual’s utility maximization problem and
Blcft

p received  _ SR We can get
pdv pdv 7 left
_ ep  TB ey | (L4+A)b
0=(1+A1- 1--2 - |1- £ :
( * ( a))yL[ 1—7’3] [ 1—7'L 5R(1—7’B)
This guarantees that the optimal tax rate 7, is given by

pdv 7, left
1 _ 1 _ €r, TL 1+ b
1—77 | T+ (1—a) 6Ryz

1+€§dv

(15)
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d\

dv - . - . .
that when e} is finite and brc°v*d < 1 a positive tax as recommended under

A few observations are immediate. First, note that < 0. This implies

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 breceved < 1 (see Piketty and Saez (2013)).

Second, as mentioned before, the inheritance in our model setting can play the role
of the capital 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 gdv that appears in the denominator of the equation (15) plays a crucial role
here. As Piketty and Saez (2013) pointed out, the elasticity e gdv tends to infinity in
the Chamley (1986) - Judd (1985) model with no uncertainty and, therefore, in the
long run, the zero tax result is obtained. Presence of present biased does not change
this route. That means e2® 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.

2In 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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