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OPTIMAL TAXATION OF BEQUESTS
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A critique of Kaplow’s (2001) optimal taxation (OT) framework for assessing inheritance taxation is
outlined in this paper. Several points are raised, the most important one being that Kaplow’s central
result cannot be extrapolated to the important case of altruism very easily. Several formal problems
of modelling altruism are discussed. Finally, I propose a simple OT model which can justify a mar-
ginal subsidy of bequests, and point out the limits of this approach.*
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1. ANOTHER INTRODUCTION TO AN OLD PROBLEM

How should inheritances be taxed? Even at the theoretical level, this is a contro-
versial question. The argument in favour and against wealth transfer taxation con-
tains a fair number of propositions. Amongst the more popular are the following:'

I am indebted to two anonymous referees as well as to participants of several conferences, in-
cluding the Duisburger Volkswirtschaftliches Forschungsseminar, the Finanzwissenschaft-
liches Forschungsseminar at CESifo and the 2005 meeting of the Scottish Economic Society
for stimulating discussions on the material presented here and in a preliminary piece. The usual
caveat applies.

For a recent survey, see Gale — Slemrod (2001).
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— Inheritance taxes are extremely progressive. Given the usual values of distribu-
tive justice, this is a good thing, too.

— Wealth transfer taxation can complement income taxation in areas where it ap-
pears deficient; for example, inheritance taxes may serve to tax capital gains
that have so far escaped the income tax (Poterba — Weisbenner 2001).”

— Inheritance tax helps to reduce the concentration of wealth in society. To the
extent that personal wealth is related to political power — an idea that may have
had greater relevance in the 19th century than today —, it also helps to combat
the concentration of power.

— On the other hand, wealth taxation as a whole impinges on property rights,
which generally include the right to dispose of one’s property in (almost) any
way one pleases. Like all of wealth taxation, inheritance taxation is also fraught
with time consistency problems (Huber 1996; Beckmann 1998) — problems
that a rigid enforcement of property rights may well be designed to overcome.

— If there is an operative bequest motive, expected inheritance taxation distorts
the savings decision (Johnson — Diamond — Zodrow 1997). Through this chan-
nel, as well as by changing the distribution of wealth, it can affect the growth of
the capital stock as well as the functional distribution of income (Moon 1989;
Thori 1997).

— It has also quite often been argued that inheritance taxation endangers the sur-
vival of small and medium-sized family-owned businesses, with adverse con-
sequences for employment and growth.

All in all, we encounter an embarras de richesse of points that a theoretical
economist might raise in favour or against inheritance taxation (of which the
above is merely a subset of the most important arguments). It is the purpose of the
present paper to provide structure to this discussion by using optimal taxation the-
ory as a conceptual framework.

In many countries, inheritance taxation continues to be a popular topic of poli-
tics as well as a popular subject for research. While there appears to have been lit-
tle debate in Hungary, the German left has certainly been calling for stepping up
inheritance taxes (and for a renewed wealth tax) to make up for tax revenue losses
due to the weakness of German growth, and for the income tax cuts that interna-
tional competitiveness seems to require. The growing volume of inheritances and
inter vivo transfers — at least partly due to the uninterrupted peacetime develop-
ment in most OECD countries — has indeed kindled the covetousness of many pol-
iticians, who are tempted to redress budget deficits by tapping intergenerational

2 See, however, Boadway — Marchand — Pestieau (2000) for an interesting reversal of this argu-

ment.
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transfers. Inheritance taxes also appear attractive from a distributional point of
view, as they apparently fall disproportionally on “the rich”. This might make a
tax increase proposal easier to implement politically.

Compared to the systematic results available for other taxes, however, there is
relatively little useful structure to be obtained from the present literature on inheri-
tance taxation. Following Kaplow (2001) in principle, but not in all of the sub-
stance, we propose to provide such a structure by making use of the standard opti-
mal tax approach. The focus of the present paper will be on altruistic bequest mo-
tives, both because this case has not been studied sufficiently so far and because it
brings out some important modelling issues in the theory of optimal inheritance
taxation.

We now go on to provide an overview of the theoretical issues (section 2), in-
cluding a summary and a critique of previous work by Kaplow (2001). One of
these deficiencies, the indiscriminate application of results to the case of altruistic
preferences, is then repaired in the main part of the paper (section 3). Section 4
concludes and also provides a perspective on how optimal taxation results might
be useful in a broader research project looking for rational taxation.

2. OPTIMAL TAXATION THEORY AS A FRAMEWORK FOR DISCUSSING
INHERITANCE TAXES

In arecent contribution, Louis Kaplow (2001) has argued that this debate is in dire
need of a systematic treatment, and that the received theory of optimal taxation
can provide a useful frame of reference for discussion. This point certainly ap-
pears both plausible and attractive from a methodological perspective. And even
constitutional tax theory, in its search for “rational” fiscal institutions, has a need
for systematic and rigorous analysis of optimal (and revenue maximal) tax struc-
tures (Beckmann — Lackner 2002). Before elaborating on how optimal taxation
techniques might fruitfully be applied to the analysis of inheritance taxation, it is
necessary to discuss the role various bequest motives may play in determining op-
timal policy.’

We only consider models with a single recipient per donor in this paper, so that inheritance
(gift) taxes and estate taxes are equivalent. Therefore, both terms can be used interchangeably,
bearing in mind that significant differences might appear in more elaborate models.
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2.1 Bequest motives and inheritance taxation

It is easy to see that bequest motives may have a profound influence on the choice
of inheritance tax regime (Batina 1995).* To begin with the simplest case, con-
sider accidental bequests, i.e. assume that the donor does not choose the inter-
generational transfer at all. It is clear that taxing inheritances will, in this case, not
distort decisions, and confiscatory taxation of inheritances will be optimal. On the
other end of the spectrum, positive external effects of giving (on recipients) may
militate in favour of subsidisation of bequests if there is an actual choice on be-
quests (or inter vivo transfers and their timing).

Table 1

Bequest motives and taxation

Motive Donor’s utility 0°?
Random u' (c1, €2) 0=1
Exchange u' (c1, ¢, 1) 0 as income tax
Joy of giving u' (¢, 2, @) 6=<0?
Altruism u' (c1, e, 18%)

u' (c1, €2, yz) 0<0?

There are many possible cases and models that lead to intermediary results. For
example, if parents hold back transfers to their children as an implicit payment for
services such as visits and care during their old age, inheritances are best treated as
market income of the heirs and taxed accordingly (Liideke 2005), although some
spreading of revenues over time may be indicated in the case of progressive in-
come taxation. Table I above shows the main classes of bequest motives, the typi-
cal way they are modelled in utility functions, as well as the typical results for the
optimal inheritance (gift) tax rate 6.

It is the last two variants that we will deal with in the present paper. In a joy of
giving model, the gift itself enters the donor’s utility function, irrespective of its
effect on the recipient. In the class of other-regarding models, however, of which
altruism appears to be a special case, it is precisely this effect that the donor is in-
terested in. We employ a “pure” variant of altruism where the recipient’s utility it-
self is an argument in the donor’s utility function (but see Appendix A.2 for alter-
natives and Yu (1988) for an overview).

For a book-length treatment of bequest motives and concomitant modelling considerations, see
Becker (1996).

Here, c refers to consumption, g to gifts and / to leisure. Throughout this paper, subscripts are
used to denote periods of time (generations), or to number of goods, and superscipts refer to in-
dividuals (dynasties).
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2.2 The no-discrimination baseline

While some remarks on inheritance and gift taxation can already be found in
Stiglitz’ (1987) contribution to the Handbook of Public Economics, Kaplow
(2001) has been the first to argue for a systematic treatment based on optimal tax
theory. In this piece, he focuses on the joy of giving approach and draws the fol-
lowing conclusions:®

1. In the case of separable utility functions u(v(c;, c,, g), [), a single — possibly
non-linear — tax on labour income is efficient. There is no reason for taxing estates
g separately at a rate @ # 0 — in fact, there is no reason for a supplementary taxa-
tion of goods at all.

2. Even if future consumption were complementary to leisure, the optimal re-
sponse would be to increase taxation of future consumption as a whole (c,, g) by
taxing interest income as well. There are still no sufficient grounds for a separate
estate tax.

3. A justification for such a 6 # 0 would have to rely on special features of be-
quests as a good, such as

(a) amarked complementarity with leisure (in the donor’s utility function),

(b) real external effects on the donee — which, by themselves, seem to speak for a
0* <0,

(c) fiscal external effects arising by virtue of the income effect of bequests on the
recipient’s labour supply (which, if leisure is normal, would tend to provide
an argument for 6* > 0).

While I agree with Kaplow (2001) that this reasoning provides a useful point of
departure for tackling the problem of how to tax bequests optimally, Kaplow does
seem to overlook two very important points. The first caveat is related to whether
the present argument can be extended to a multigeneration model, while the sec-
ond has to do with the nature of the altruistic bequest motive. It is the latter point
that we shall concentrate on in this paper.

However, let us note the gist of the former in passing. In a meaningful
multi-generation model, the inheritance that each donee receives necessarily de-
pends on the entire history of her dynasty. Even if everybody were identical ex

®  Note that there is no formal derivation of a second-best tax structure in Kaplow’s paper (2001),

who elects to rely on an informal application of standard results. I feel justified, however, in re-
curring on Stiglitz’ (1987) summing up of the relevant theory as representative of the back-
ground of Kaplow’s reasoning. See Appendix A.1 in this paper for a restatement of the basic
model without a donee.
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ante, this would introduce a second ex post difference in endowments, which is
likely not to be perfectly correlated with earnings capacities. It is at the very least
doubtful whether a single instrument, the labour income tax rate, can adequately
capture both random effects. Note that using an optimal taxation model with be-
quests as an argument in donors’ utility functions, Brunner (1997) establishes that
while negative inheritance tax rates are optimal in a two-generation model — due
to the positive externality on recipients —, positive inheritance taxation may be op-
timal in the case of more than two generations.”

Turning to the second argument, let us begin with a special feature of the
externality caused by altruistic utility interdependence, to wit: it is the only mar-
ginal externality that is Pareto irrelevant.® In other words, even though the exter-
nal effect is nonzero at the margin, there exists no costless internalisation cum
transfer scheme that would make everybody better off.

Allocational efficiency obtains because the altruistic donor already controls
transfers to the donee, and has already contributed to the point where the compen-
satory transfer exactly offsets the optimal gift subsidy.

Consequently, we do not require a gift subsidy to reach the utility possibility
frontier. Such a subsidy, however, may be needed to move along this frontier, say
from point B in Figure I, which the donor would choose without any intervention,
to point C, the utilitarian optimum. One would usually associate such a movement
with the notion of re-distribution — choosing the most appealing point on the util-
ity frontier — rather than with the notion of optimal allocation, which demands that
no point below that frontier may be selected.” Therefore, economic reasoning ap-
pears to be at odds with common sense, which holds inheritance taxation to be de-
sirable from a distributional point of view, while the limits for such taxation arise
due to allocational considerations."

An immediate consequence of the preceding discussion is that the usual
method of characterising Pareto-optimal tax systems — the reader is again referred
to the exposition in Stiglitz (1987) — fails in our case. In particular, one cannot ex-
pect an unambiguous result regarding the sign of the optimal gift tax rate. In the
next section, we will demonstrate this result formally and then modify the stan-

7 See also Kopczuk (2001).

We owe these categories to the seminal paper by Buchanan — Stubblebine (1962). Appendix
A.2 contains an additional example of how altruism can lead to indeterminateness of optimal
transfers. Cf. Becker (1996) for an extended discussion of this problem.

Or, in fact, on its inefficient part up to point A.

Of course, we have not introduced the poor as yet, and so the only re-distribution is between the
donor and her heir. All the same, the fact remains that the usual pro-subsidy argument is of an
allocational nature, while there can be no such argument in a framework where externalities
arise only because of altruism.
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dard model to include both an altruistic bequest motive and an explicit social wel-
fare function.

3. A VERY SIMPLE MODEL OF INHERITANCE TAXATION
WITH AN ALTRUISTIC BEQUEST MOTIVE

Consider a model with two dynasties, each consisting of two generations, a single
parent (subscript 1) and a single child (subscript 2). We will use a superscript to
denote dynasties. Both dynasties are identical, except that dynasty 1 (the “rich™)
are more productive and receive a larger per-unit wage ' > w”. Parents’ and chil-
dren’s utility depend on their own consumption ¢ as well as on labour income y
and gifts g.

u'=u'(c],y)+au' (c),el—g") (1)

Altruistic parents maximise a dynastic utility function (where & > 0.) Follow-
ing the standard Stigliz (1987) approach, we want to specify the taxpayers’ utility
functions in terms of observable variables, which means that we need to distin-
guish between gross labour income y and gross income including inheritances,
denoted by e. The way that we set up the problem, the second argument of the in-
stantaneous utility function will always represent work effort (and, consequently,
we have du/dy < 0).

u;+au,

> U,

Figure 1. Utility interdependence and optima
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3.1 No unique efficient tax structure

Letus begin by exploring the Stiglitz approach formally. In effect, we are trying to
characterise tax systems that lead to a point on the utility possibility frontier in
Figure 1. All of these efficient points share the property that the instantaneous
utility of one individual in one generation is maximised, keeping all other instan-
taneous utilities fixed. As a point of departure, also note that in the absence of tax-
ation, point B in Figure I would be reached; from the donor’s point of view, this
would entail a marginal rate of substitution of 01[ between his own and his off-
spring’s consumption. As we move to the right along the utility possibility fron-
tier, this marginal rate of substitution falls.

We focus on the question whether we can say anything about the marginal in-
heritance tax rate applied to the “rich” dynasty (numbered 1). Note that there are
altogether four instantaneous utilities to be considered in this model. The
Lagrangian multipliers for the respective constraints are the ¢'s in the problem be-
low. There is also a self-selection constraint for each dynasty (with the multipliers
', reflecting the standard way of incorporating incentive effects into optimal taxa-
tion theory: no dynasty must find its consumption-cum-income bundle more at-
tractive than the one targeted at the other guys; in particular, the rich must not find
it worth their while to mimic the poor by settling for a poor person’s consumption,
albeit with more leisure (as they can obtain the same gross income while working
less). Finally, tax revenues must be no less than the stipulated revenue require-
ment R;, and we enforce a balanced budget for each period individually (multipli-

ers U;).

‘max u? (e, y7)

ot ;lte uz(cj,ef —gz)Zﬁ1 (¢1)
u' (¢, y))2u’ @)
u'(cy,cy—g)2u’ @)

u' (el yi)+au'(c;,e;—g%)
<u'(cp,y))+au'(cy,e;—g") A"

u’ (e, y))+au’(cy,e;—g")
<u?(cf,yi)+au’(cs,e;—g?) 4%
R <Y, (v—ci-g") ()
R, <Y (& —ci) (5)
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Note that if the were no taxation, parents in each dynasty would set inheritances
such as to equate the marginal rate of substitution between their own and their
children’s leisure to —. This is because their descendants’ utility enters their own

a
preference function with a weight of @ < 1(equation (1)).

By combining the first-order conditions for the above maximisation problem,

however, we obtain:

2

oy 2 4) <1
aui], ¢ +al 2a

Therefore, the conclusion that it would be optimal for the government to subsi-
dise the rich dynasty’s bequest g' at the margin is not absolutely straight-forward.
Based on equation (2), an efficient tax structure may entail a non-negative taxa-
tion of marginal bequests at the top. This establishes our critique formally.

3.2 Utilitarian optimum

From the preceding discussion we know that we aim at specifying individualistic
social welfare function in order to avoid the indeterminateness problem. Let us as-
sume utilitarian social preferences and a non-linear tax system as well as identical
instantaneous preferences for children and parents. Under these assumptions, the
government’s optimal tax problem can be written as follows:

max 2 ey + (' (&.e-g") 3)
st u' (el y))+au'(c),e; —g ) <u' (cl,y))+au' (s, eh—g") ()
W (el y))+au’ (cy, ey —g ) <u’(c] ) +au’ (3, el -g”) (X))

R<Y (vi—ci-g") (1))

R, <Y (es—ch) )

At least one remark on this set-up is in order. First, we need to be aware that we
take both dynasties and the government to optimise in an open loop. This presup-
poses considerable precommitment capabilities, in particular, we assume dynas-
ties to be able to set their consumption patterns and work effort levels in ad-
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vance.'' While this may seem an extreme assumption, relaxing it would force us to
tackle a fair number of complicated time consistency problems explicitly. For in-
stance, the size of the bequest might reveal some information about the donee’s
preferences or labour productivity, which the government may use to tailor in-
come taxation ex post. This, of course, would have repercussions on the first-pe-
riod choices of bequests. These intriguing questions will be left for future work.

Forming the Lagrangian for problem (3) and using the first-order conditions for
a maximum,'? it is fairly easy to reproduce a number of well-known results from
optimal tax theory. We can show, for example, the usual “no distortion at the top”
results for both members of the “rich” dynasty, assuming (as usual) that only the
self-selection constraint for the “rich” is binding (A' > 0 and A* = 0).

While it is thus not optimal to distort the consumption-leisure choice at the
margin, the intertemporal choice of the “rich” is in fact influenced by the optimal
tax system. From the relevant first-order conditions, we obtain:

= < )
1
du +a

1+

]

From (4), we see immediately that the socially optimal MRS between future
and present leisure is smaller than the one chosen in the private optimum. In our
OT model, this implies subsidising bequests at the margin.

This result clearly applies only to the “rich” dynasty —no equation analogous to
(4) can be derived for the “poor” — and to the marginal estate tax rate. In this re-
spect, it is quite comparable to the usual results concerning the top marginal in-
come tax rate. It does not follow that the average estate tax rate is negative: subsi-
disation at the margin may co-incide with heavy estate taxation. We also cannot
rely on this result being robust with respect to an extension of the model to a con-
tinuum of types — it is well known that the standard “no distortion at the top” argu-
ment breaks down when there is no “richest” individual, and this problem might
also appear in our context.

4. CONCLUSION

The purpose of this paper was to provide a critique of Kaplow’s (2001) general ap-
plication of standard OT results to the optimal taxation of inheritances and be-
quests, an application which harks back at least to Stiglitz (1987). Several issues

11
12

On precommitment, see Beckmann (1998), especially chapters 4 and 7.
The formal derivation of these results is relegated to Appendix A.3.
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were raised, although special emphasis was placed on the extension of the be-
quest-as-consumption model to the case of an altruistic bequest motive.

Modelling altruism is fraught with problems concerning indeterminateness and
multiplicity of equilibria, problems which have prevented a satisfactory treatment
in the previous literature. Concomitantly, we found it inadmissible to extrapolate
from existing models based on different bequest motives: for example, the stan-
dard approach of characterising second-best efficient tax structures fails because
inheritance externality, albeit positive at the margin, is not Pareto relevant with al-
truistic donor preferences.

We modified the standard model of non-linear optimal income taxation to
accomodate an altruistic bequest motive, simultaneously restricting it to a particu-
lar individualistic social welfare function. In this model, a marginal subsidy on
bequests by the rich indeed turned out to be optimal. This result was not based on
efficiency grounds —i.e., the internalisation of the inheritance externality — but on
distributional ones, viz. the double-counting of donees in a utilitarian framework.
Although our model did not incorporate different family sizes explicitly, this kind
of argument would easily extend to a world where dynasties with more offspring
received a greater distributional weight, ceteris paribus.

However, our result does not suffer a sweeping extension to an argument in fa-
vour of a general bequest subsidy. For one thing, it only applies to the marginal tax
rate affecting the richest group in society and does not preclude positive average
inheritance tax rates at all. For another, our model remains a very simple one,
which presupposes — among other things — an open-loop optimisation for entire
dynasties. Modelling possible conflict among generations in a family — including
an explicit recognition of the income effects decisions by children have on their
altruistic parents — and the ability of the government to re-optimise based on infor-
mation encapsulated in bequests will be left for future work.
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APPENDIX A
A.1 The baseline neutrality argument

In a “joy of giving” model without any donee, gifts g are just another good. It is,
therefore, quite easy to apply the standard two-group model of efficient income
and excise taxation (Stiglitz 1987) to show that if utility functions are (weakly)
separable between leisure and consumption, it is not optimal to discriminate be-
tween various types of consumption and, hence, no estate tax is necessary. Let us
briefly restate this familiar argument: There are two groups of individuals i =1, 2
differing only in their labour productivity @', which the government is unable to
observe directly. The fiscal controls a non-linear income tax and a separate tax on
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all consumption goods ¢;, g — where the bequest motive is modelled as “joy from
giving” g. The government maximises the utility of the rich, keeping the utility of
the poor constant, and solves the following problem:

max, vi(el, e85 )7)
at vie, gy 2ul (1)
vieleng' y)2v'i (el e, g% p%) @A)
vi(e, 3,802V (¢ e, 8"p"Y) @)
R<y'+y° =2 > (g'=¢)) )

Writing the Lagrangian £ for this problem and differentiating, one arrives at
the first-order conditions for this problem, which include:

L av' v’ av'
=M vl -2 vl - vl -y=0
acj 8cj 6cj 8cj

oL v v’
Jd M vl_j'2 v1
g

lavl
+A ——y=0.
g ig

Jg

In the interesting case where only the self-selection constraint for the rich is
binding —4* >0, 1' = 0 —, we obtain

v 28\/2 v v’
u 1_'1 oM 1 1
dc, dc; g g

J

If the utility function is weakly separable between consumption and leisure —
2 0

formally, we have —2—— = 0. this will imply

i i

J

av' _av2 v _ v’
- 1

ac;. _ac} ’ ag' g

due to our assumption that all individuals share the same preferences. We there-
fore obtain:
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v

1
acj

P =1

agl

In other words, it is not optimal to distort the choice between own consumption
and bequests, and therefore a special tax on bequests (inheritances) is unneces-
sary. Note, however, that this baseline model does not include a recipient (who
would also profit from the bequest), nor does it include several generations with
stochastic deaths.

A.2 Further issues of modelling altruism

The question of how altruism ought to be modelled remains a contentious one.
Following Barro (1974), it has become customary to model “pure” altruism by
adding descendants’ utility to the instantaneous utility of parents, such that

u=u'(&)+au"" (o).

In an OLG model, this leads to a “cascade” of utility functions, where deci-
sion-makers at time t optimise over the planning horizon of their entire dynasty by
backward induction. This is the formal approach taken in the present paper.

It has not been entirely uncontested, however. One problem involves the un-
boundedness of problems set up using the above preferences if « is “too high”.
Another arises because the empirical evidence concerning this formulation — es-
pecially its most prominent corollary, Ricardian equivalence — remains mixed to
this day."”

One alternative approach would be to incorporate children’s income as an ar-
gument in parents’ utility functions, to wit

ui :ui (yi’.“,yi+l)'

This is the approach chosen by Brennan (1978) in his seminal contribution.
However, many of the formal problems plaguing the Barrovian approach still re-
main. Consider, for example, the indeterminateness issue illustrated in Figure 2.

Figure 2 shows the optimal choices of two individuals i € {1, 2} who can ex-
change income costlessly and whose individual preferences are defined over both

3 Fora critical position, cf. Laiter — Juster (1996).
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Y2

Y1

Figure 2. Altruism and indeterminateness

their incomes (', y%). With a given total income, feasible allocations are depicted
by the thick budget line (with slope —1) in Figure 2, and individual bliss points are
A and B, respectively.

Now suppose that individual 7 is the donor, and that the initial allocation of in-
come is given by point C on the budget line. In this case, solution B will be real-
ised. It is also clear that all points on the budget line in the set {4, B} are Pareto ef-
ficient.

Now let i and j switch places, so that j receives the entire endowment available
in point C. It is clear that the donor (j) would now like to transfer income until
point A is reached; however, the recipient will refuse to accept (or transfer back)
any income beyond point B. Indeterminateness problems are clearly not got rid of
by moving to the alternative formulation of altruistic preferences.

It is obvious that writing the gift (bequest) as an argument of the donor’s utility
function is no viable alternative. In fact, this adequately describes a different mo-
tive for bequests, namely the “joy of giving”. This source of utility is typically
modelled as being entirely independent of the recipient’s level of well-being.
While this is certainly the correct way of capturing the utility derived from a sacri-
fice per se, it does not represent altruism very well, as we would expect the mar-
ginal utility of giving to be inversely related to the recipient’s welfare.

One way of addressing the problem would be to have al/l arguments of the
loved one’s utility function entering the lover’s function as well, although filtered
by a different function, which represents the idea that the recipient’s well-being is
perceived by the donor. If people’s utility basically depends on their consumption
crof goods 1. ..m and leisure /, the donor’s utility function might be written as

S o N
u' =u'(c)ysCy ¥y (e s Y.
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Note that instantaneous utilities will still be weakly separable if we set up the
problem in this fashion, which includes the Barrovian approach as a special case.
However, it does allow for conflicts of interest between generations, which arise if
Y’ (9)# u"' (o). It also appears to take care of some of the unboundedness prob-
lems. A development of this approach, however, is left to future work.

A.3 First-order conditions for the problem in section 3

The first-oder conditions for problem (3)

du' du'
Ly =0 5
aCll 8011 lul ()
ou' ou'
L =0 (6)
9y, ay,

—(+a) L (P L (7)
dei-g)  “ote—gh M
(1+a)a—”l+,11aa”1— =0 (8)

dch ach o
au' : au'
(1+a)—; —u,=0. 9)

A 1 1
d(e,—g) d(e,—g)

From (5) and (6), we can easily see that the marginal rate of substitution be-
tween consumption an leisure is —1 for rich donors (“no distortion at the top”),
from (8) and (9) we can derive an analogous result for the rich donees.

(7) and (9) imply (4):

du'

de —g' 1+

(e 1g ):_ A 1 (10)
du l+a(d+4)
3y,
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