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Abstract

We analyze the effects of the introduction of aspirations both on the pattern of
wealth accumulation along the life cycle of individuals displaying a "joy-of-giving"
motive for bequests and on the evolution of wealth within a dynasty. We will
show that the introduction of aspirations at different ages display different effects
on the amount of saving of workers. However, both adult and old aspirations
dampen the positive effect on wealth accumulation brought about by warm-glow
altruism. Therefore, under aspirations, both bequest motivated and non-bequest
motivated individuals will behave more similarly than when they do not exhibit
aspirational concerns. We also show that the introduction of aspirations raises the
speed of convergence to the dynastic steady state when there exist a bequest motive.
However, when this motive is absent, aspirations lower the speed of convergence.
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1. Introduction

In this paper, we analyze the effects of the introduction of aspirations both on the
pattern of wealth accumulation along the life cycle of individuals displaying a "joy-
of-giving" motive for bequests and on the evolution of wealth within a dynasty. The
presence of aspirations implies that the utility of individuals depends on the consump-
tion experience of their parents. We will consider a general framework where adult
individuals compare their level of consumption with that of their parents when they
were also adult and, similarly, old individuals take into account the consumption of
their parents when they were also old.

There is a strand of the literature that provides evidence in favour of time non-
separable preferences and, in particular, of habit and aspiration formation. On the
one hand, a large number of empirical studies about habit formation show that indi-
viduals’ past consumption decisions affect the satisfaction derived from their current
consumption (de la Croix and Urbain, 1998; Carrasco et al., 2005; Fuhrer and Klein,
2006; Alessie and Teppa, 2010). On the other hand, empirical evidence about the ex-
istence of aspirations associated with the involuntary transmission of tastes from one
generation to the next is more scarce. For instance, Cox et al. (2004) estimate that
parental preferences explain between 5 to 10 percent of the preferences of their children
after controlling for their respective incomes. More recently, Charles et al. (2014) in
the same line find that the intergenerational correlation in consumption ranges from 7
to 9 percent. Moreover, Cavalli-Sforza and Feldman (1981) and Boyd and Richerson
(1985) provide surveys about the evidence on intergenerational transmission of tastes.
Among the theoretical studies on the macroeconomic implications of aspirations, we
could mention those of de la Croix (1996, 2001), de la Croix and Michel (1999, 2001),
Alonso-Carrera et al. (2007), and Caballé and Moro-Egido (2014).

Our analysis will be conducted in the framework of an overlapping generations
(OLG) economy where preferences of individuals display "joy of giving" or "warm-
glow" altruism. This means that individuals’ utility will be an increasing function
of the amount of bequest left to their children, like in Yaari (1965) and Abel (1986).
Several alternative motives leading to intergenerational transfers have been proposed in
the literature. Among them, and in addition to joy of giving, we could mention strategic
behavior (Bernheim et al., 1985), existence of incomplete annuity markets (Abel, 1985),
and pure intergenerational altruism (Barro, 1974). However, the empirical evidence
is not conclusive about the reasons why individuals make intergenerational transfers
and probably the mechanism of intergenerational transmission of wealth is driven by
a combination of all those motives. Moreover, Hurd (1987) showed through a simple
model that the amount of wealth accumulation in all ages should be higher for altruistic
individuals since these individuals wish to leave a bequest to their heirs and this desire
provides them an additional motivation for saving. However, in the same paper, Hurd
conducted an empirical analysis showing that the patterns of saving and consumption
of altruistic individuals do not differ substantially from those who are not altruistic.!
This empirical finding is thus at odds with the aforementioned theoretical implication
of his model.

'In order to detect non-altruistic individuals, Hurd classifies as non-altruistic those individuals
having no living children.



In this paper we find that aspirations affect the equilibrium levels of both bequest
and saving in a direction similar to the one obtained by de la Croix and Michel (2001),
Jellal and Wolff (2002) and Alonso-Carrera et al. (2007), who conducted the analysis
under the assumption of altruistic preferences a la Barro (1974). Moreover, these au-
thors focus their analysis on the effect of aspirations on the operativeness of the bequest
motive and on the implications of the interaction between altruism and aspirations to
induce self-restraint in parental consumption. We will focus instead on the implications
for the pattern of wealth accumulation along the life cycle brought about by aspirations.

We will show analytically that, when a bequest motive is introduced in our otherwise
standard OLG economy, the implications for accumulation of wealth are attenuated by
the presence of aspirations. Therefore, the presence of aspirations makes the profile
of consumption and saving of bequest motivated and non-bequest motivated individu-
als more similar than when no aspirational concerns are taken into account, which is
consistent with the aforementioned empirical evidence obtained by Hurd.

When parents wish to leave a state to their children they raise the amount of saving
in all ages of their lives. We will see that this increase in the accumulation of wealth is
dampened if individuals form aspirations either when they are adult or when they are
old. This dampening effect occurs even if the introduction of aspirations at different
ages has not the same effect on wealth accumulation. In particular, the presence of adult
aspirations results in a smaller amount of saving for workers as they want to mimic
the amount of consumption of their parent when they were also workers. However, the
introduction of old aspirations raises the amount of saving of workers as they want to
shift consumption to the age were they are retired to imitate the standard of living of
their parents when they were also old.

Another interesting result of our analysis is that the introduction of aspirations
raises the speed of convergence to the dynastic steady state if individuals entertain
a bequest motive. This is so because aspirations introduce a sluggish response in
bequests, which constitute the main factor giving rise to history dependence within a
dynasty. Since individuals want to mimic the level of consumption of their parents,
bequests cannot adjust with the same degree of freedom as when aspirations were
absent. However, if there is no bequest motive, the speed of convergence decreases when
aspirations are introduced since now the profile of consumption becomes more history
dependent due to the aspirational concerns. Finally, we show that, if the intensity of
aspirations is sufficiently high (but no too high) and the bequest motive is present, the
amounts of consumption and bequest display cycles around their steady state.

In our analysis we also perform some steady-state comparative statics concerning
the interaction of aspirations with warm-glow altruism for families that have reached
their stationary level of consumption, saving, and bequest. We check mainly trough a
numerical analysis that the dampening effect of aspirations also hold when we compare
two stationary equilibria with different configurations of parameter values.

The paper is organized as follows. Section 2 presents the general model with warm-
glow altruism and aspirations. Section 3 analyzes the effect of bequest motive and
aspirations on saving and inheritance. In Section 4, we analyze the effect of aspirations
on the speed of convergence. In Section 5 and 6, we conduct the comparative stat-
ics analysis to characterize the effects of changes in the intensities of aspirations and
bequest motives and the result arising from the interaction of these two phenomena



for a given individual with exogenously given initial values of both aspirations and re-
ceived inheritance. In Section 7 we make the numerical comparison between stationary
equilibria. We conclude the paper in Section 8. The proofs appear in the appendix.

2. The Model

Let us consider a small open OLG economy, where individuals live for three periods
and a new generation is born in each period. FEach individual has offspring in the
second period of his life and the exogenous number of children per parent is n > 0. We
assume that agents make economic decisions only during the last two periods of their
lives. During his first period of life an individual neither works nor consumes but just
observes the amount of consumption of his parent. Each agent inelastically supplies
one time unit of labor in the second period of his life and is retired in the third period.
We index each generation by the period in which its members work, i.e., when they are
adult.

There is a single commodity, which can be devoted to either consumption or saving.
An adult individual of generation ¢ distributes his net labor income and inheritance
between consumption and saving. The budget constraint faced by this worker in period
tis

Wt + bt = Ct + St, (21)
where w; is the wage compensation received by this worker, ¢; is his amount of consump-
tion (hereinafter, adult consumption), b; is the amount of inheritance he has received
from his parent and s; is the amount of saving.

When individuals are old, they receive a return on their savings, which is distrib-
uted between own consumption and bequests for their children. Therefore, the budget
constraint of an old individual belonging to generation ¢ will be

Rt+15t = T¢+1 + let+1, (2.2)

where Ry;1 is the gross rate of return on saving, by is the amount of bequest the
individual leaves to each of his descendants (who where born in period ¢) and ;41
is the amount of consumption of an old individual in period ¢ 4+ 1 (hereinafter, old
consumption). Thus, we are implicitly making an equal-treatment assumption as all
the direct descendants of the same individual receive the same amount of inheritance.
We will assume that in each period individuals derive utility from the comparison of
their own consumption with a consumption reference. Asin de la Croix (1996), a generic
member of the generation born in period ¢ — 1 inherits a certain level of aspirations a; in
period t. These aspirations are based on the standard of living achieved by his parent.
More precisely, we assume that the inherited aspiration af of an adult individual of

generation ¢ is
a; = c¢_1, (2.3)

where ¢;—1 is his parent’s amount of consumption when the parent was adult (second
period of life). We posit the following additive specification for the aspiration adjusted
consumption ¢ of an adult individual belonging to generation t:

Gt = ¢ — 560,,?, with §, € [0, 1) , (24)



where . is a parameter that represents the intensity of aspirations when the individual
is adult. Thus, adult individuals who have acquired higher aspirations due to their
parents’ experience of consumption will require a larger amount of consumption in
order to achieve the same level of utility. These aspirations arising when an individual
is adult/worker will be dubbed adult aspirations.

Similarly, old individuals derive utility from the comparison between their own con-
sumption when old and the consumption of their parents’ old consumption. Therefore,
the aspiration adjusted consumption 241 of an old individual in period t + 1 is given
by the following additive function:

Bpp1 = 21 — O0gaf,q, with 6, € [0,1). (2.5)

where aj, | is the inherited aspiration of an old individual of generation ¢. This aspiration
satisfies
ay 1 = Ty, (2.6)

where x; is his parent’s amount of consumption when the parent was old (third period
of life) and the value of the parameter d, measures the intensity of aspirations when
an individual is old. The aspirations occurring when individuals are old/retired will be
dubbed old aspirations.

The individual belonging to generation ¢ derives utility from aspiration adjusted
adult consumption, aspiration adjusted old consumption, and the amount left for in-
heritance. We posit the following separable utility function representing the preferences
of an individual belonging to generation ¢:

U(éu 53t+1, bt+1) = Uc (ét) + 5% (@t+1) + pv (bt+1) > (2-7)

where both § and p are positive and the functions u., u,, and v are twice-differentiable,
strictly increasing, strictly concave, and satisfy the typical Inada conditions at zero and
at infinity. Note that we are generating positive bequests through a "joy-of-giving" mo-
tivation (as in Yaari, 1965; or Abel, 1986) so that the amount of bequests enters directly
as an argument in the utility function. There are other motives for intergenerational
transfer, such as altruistic preferences a la Barro (1974) and Becker (1981) where in-
dividuals derive utility from their children’s indirect utility function, or through pater-
nalistic preferences where individuals care about their offspring’s level of consumption
(Pollak, 1988). Under altruistic preferences, the last term in the utility (2.7) would
be replaced by the indirect utility function of one’s children, which is an increasing
function of the amount of inheritance received by descendants. If preferences were pa-
ternalistic, the last term in the utility (2.7) would be replaced by the offspring’s adult
consumption, which in turn would be an increasing function of the amount b.y1 of
inheritance. In both cases, the results would be qualitatively similar to those obtained
under a joy-of-giving specification. However, a problem posed by these two alternative
types of preferences is the potential existence of corner solutions when the bequest mo-
tive is not operative, i.e. when the amount of bequest in equilibrium is equal to zero.
We will avoid this problem by assuming joy-of-giving preferences displaying an Inada
condition when the amount b;1; of bequest tends to zero.

Let us assume that the good of this economy is produced by means of a production
function displaying constant returns to scale in capital and labor. In our small open



economy, capital is fully mobile and labor is not mobile. Under competitive input
markets this implies that the rental price of a unit of capital is constant and equal
to its international level r. Therefore, the gross rate of return on savings satisfies
Riy1 = 14+ r = R for all t. We will assume throughout the paper that the interest
rate r is strictly positive, i.e., R > 1. Moreover, the equilibrium capital to labor ratio
becomes constant and, thus, the marginal productivity of a unit of labor (which is equal
to the competitive real wage per unit of labor) is also constant, w; = w for all ¢.

3. Aspirations, saving, and bequests

Individuals maximize (2.7) with respect to {ct, 141,41, ¢} subject to (2.1), (2.2),
(2.4) and (2.5), taking as given af, af, ;, b;, w; and Ryyq. If we plug the aspiration
formation equations (2.3) and (2.6), and the competitive rental prices of inputs w; = w
and R;y1 = R into the solution of this individual problem, we obtain the following first
order conditions for the individual belonging to generation ¢:

U (¢) = BRe+1ug (141) (3.1)

and
nBug (1) = pv’ (bes1) (3.2)

where equation (3.1) give us the optimal allocation of consumption along the life cycle
and equation (3.2) give us the optimal allocation of resources of an old individual
between his own old consumption and the amount of bequest left to each of his direct
descendants. Taking into account that in equilibrium

ét =w + bt — St — 6CCt_1 (33)

and
Tpp1 = Rsp — nbyp1 — 0,4, (3.4)

we can compute the effect on the values s; and by41 of saving and bequest of changes in
the bequest intensity p and in the aspirations intensities d. and d, when adult and old,
respectively. Making use of (3.3) and (3.4) and implicitly differentiating the system
of equations (3.1) and (3.2) with respect to the parameters . , 0., and p we get the
following partial derivatives, where we have suppressed the arguments of the functions
to ease the notation:

",/
dsi _ nBRuyv

ds; ul (n?Bul + pv") ci—1

= = <0, (3.6)
d R n,n

dse _ DpRuvTae (3.7)

doy M



dby i1 (ué’ + BRzug) v

= — 0 3.8
ap i >0, (3.8)
dbi1  mpRululci
. A <0,, (3.9)
dby i1 nBuu x
= — 7T 0 3.10
do, Mo S (3.10)

where M = n?Bullu” + puv" + BpR2ullv" > 0.

Clearly, an increase in the intensity of warm-glow altruism, parameterized by the
value of p, raises the amounts of both saving and bequest as a result of the shift
of resources from adult consumption to the next generation. This effect of altruism
is similar to the one obtained by Hurd (1987) and Bossmann et al. (2007) under
pure altruism and joy-of giving, respectively. Moreover, when the intensity . of adult
aspirations increases, the utility associated with adult consumption diminishes while
its marginal utility rises. Therefore, the optimal reaction of the individual is to increase
his adult consumption ¢; and reduce the values of the other arguments of his utility
function, namely, old consumption z;11 and bequests b;41. Finally , the shift from old
to adult consumption results in a lower amount of saving. However, when the intensity
0, of old aspirations rises, the utility associated with old consumption diminishes while
its marginal utility rises so that individuals optimally react by augmenting their old
consumption, which implies in turn an increase in saving and a decrease in the amount
of bequest.

From now on, for simplicity we will assume that the function U (¢, Z¢41, bi41) is not
only additive separable but homothetic as in Abel (1986). Then, according to Katzner
(1970, Theorem 2.4-4), the utility functions u., u, and v must be isoelastic, i.e.,

l1—0o

l1—0c

ifo#£1
In z ifo=1,

with ¢ > 0. Under this parametric assumption we can obtain the explicit equilibrium
values of adult and old consumption, saving and bequest:

(RB)7 +n <pf>;

1
R+n <pf> ”] 5x$t} . (3.12)
1 R\~ R\~ R\~
by1 = T {R <pn> (w+b)— R <pn> deCt—1 — <pn> 5x$t} ) (3.13)

o= [@? 4 ()] v = ()3 4 (22)

1
Ct:H{R(w+bt)+

5cCt71 — 63:737&} s (311)

1

T = {R (RB)7 (w +by) — R(RB)7 6pci_1 +

Q=

Q=

} dcCi—1 + 5x$t} )

6



where )
1 pR\ =
H=R+ (RB)" +n e . (3.14)

Note that the linearity of the previous functions with respect to the state variables by,
ct—1, and x; faced by an individual belonging to generation t is a direct consequence
of the homotheticity of the utility function U and the assumed linearity of aspiration
formation given in (2.4) and (2.5).

4. Transitional Dynamics

The evolution of consumption, saving and intergenerational transfers of the dynasty un-
der consideration is entirely governed by the system of difference equations composed
of (3.11), (3.12), and (3.13). The steady-state (or stationary) values of adult consump-
tion, old consumption, and bequest can be found easily by just making ¢; = ¢;—1 = ¢,
Tiy1 = ¢ = x, and byy; = by = b in that dynamic system and then solving for the
steady-state value of adult consumption ¢, old consumption x, and bequest b. Those
steady-state values are the following:

R(1—dy)w

c=———— (4.1)

Q=

R(RA) (1= (1= 8,) ()" w

b =
J Y

(4.3)

where

Q=

J=RU=)+ (R =00+ (5) m-mO-8)a-0). ()

The following lemma provides a sufficient condition for the monotonic stability of the
steady-state:

Lemma 4.1. If

f (%) i T <1 (4.5)

and the aspirations intensities 0. and §, are sufficiently small, then the dynamic system
formed by equations (3.11), (3.12), and (3.13) converges monotonically to the steady
state for adult consumption, old consumption and bequest given by (4.1), (4.2) and
(4.3), respectively.

Note that under the assumption of the previous lemma the steady-state values c,
x, and b are all strictly positive. To see this just observe that the numerators of (4.1),



(4.2) and (4.3) are all strictly positive for sufficiently small values of . and d,, whereas
the denominator J defined in (4.4) tends to

R+ (BR)* + ("f)i (n—R)

when J. and d, tend to zero. The previous expression is positive under the condition
(4.5). If the utility functions u., u, and v are logarithmic (o = 1) this stability condition
becomes simply

L <1

n(l+8+p)
In this case, the stability condition has a direct interpretation since the return to
capital R and the bequest motive p should not be very high in order to prevent the
dynasty from accumulating wealth per capita unboundedly. Obviously, a high rate of
population growth will also eliminate the possibility of excessive accumulation of wealth
as the initial wealth of individuals will be small when the family state has to be divided
among many children.

Another natural issue related with the transition towards the steady state of the
endogenous variables of the model refers to the speed at which the steady-state values
are approached. We will consider the speed of convergence around the steady state. If
we write the system formed by the linear difference equations (3.11), (3.12), and (3.13)
in vector form (see the proof of Lemma 4.1 in the appendix), we see that the coefficient
matrix P defined in (A.1) has three-eigenvalues, A1, A2,and 3. Therefore, the solution
of the linear dynamic system will have the form

2t :Az,l)\g +A272)\§+Az,3)\§+2, t=0,1,....

for z; = ¢, w441, bi11, and where z is the stationary value of z; and the transpose vector
(Acj, Az js Ab’j)’ ,for j =1,2,3,is equal to k;-(me j, My j, me)' , where (mc ;, my j, me)'
is an eigenvector associated with the eigenvalue A; of the matrix . The constants &,
j =1,2,3, are pinned down by the initial values of c_1, x¢ and by. Then, the speed of
convergence of the economy could be measured by the fraction of the distance between
the value of the generic variable z; in period ¢ and the stationary value z that the
system travels in one period,

R+l — 2t

z—2z

Let us assume that A\pax is the largest eigenvalue. It is straightforward to see that

N e T
lim ——=1— )\maxa

so that the value of the largest eigenvalue of the matrix [P is inversely related with the
speed of convergence around the steady-state.

The following Proposition characterizes the effect of the introduction of aspiration
on the speed of convergence.

Proposition 4.2. (a) If there exists a bequest motive (p > 0) then the speed of con-
vergence around the steady-state increases when aspirations at any age are introduced;

(b) If there is no bequest motive (p = 0) then the speed of convergence around the
steady-state decreases when aspirations at any age are introduced.



In order to gain some intuition about the previous proposition, let us consider an
economy where the agents’ preferences exhibit a bequest motive but no aspirations
(p>0, 6.=0, 6,=0). In this case, the three eigenvalues of the dynamic system
formed by the difference equations (3.11), (3.12), and (3.13) are

1
N

R+ (BR)7 +n (P—f)

€(0,1), A =0, A3 =0.

Q=

Thus, the largest eigenvalue A1 determines the speed of convergence around the steady
state and this eigenvalue remains the largest when aspirations are marginally intro-
duced. As can be seen in the proof of Proposition 4.2 in the appendix, this eigenvalue
decreases when aspirations are introduced (see (A.3) and (A.4)). Therefore, when there
exists a bequest motive, the introduction of either adult or old aspirations results in
faster local convergence.

If we consider instead an economy with no bequest motive where agents only display
either adult aspirations (p =0, d.> 0, &= 0) or old aspirations (p = 0, .= 0, J,> 0),
the three eigenvalues of the dynamic system become

1
M0, A= T gy o,
R+ (RB)-
and
A1 =0, Ay =0, )\3:R75$1€(0,1),
R+ (RB)-

respectively. We clearly see that when, there is no bequest motive and there are adult
(resp. old) aspirations only, the largest eigenvalue is Ag (resp. Asz), which is increasing
in the intensity 0. ( resp. d5) of aspirations. Therefore, the speed of convergency
decreases with the aspiration intensities when bequests are absent.

When both bequests and aspirations are removed from our economy, convergence
to the steady state is achieved instantaneously given our assumption of fixed wages and
interest rates. The introduction of either a bequest motive or an aspirational concern,
introduce some inertia in the dynamic system so that the convergence is not instanta-
neous any longer. Both bequests and aspirations make individual decisions dependent
of their parents decisions. Even if these two preference features result in a lower speed of
convergence when they are introduced separately, their interaction ends up displaying
an offsetting effect. If aspirations are marginally introduced when individuals exhibit a
bequest motive (p > 0), bequest are still the main driving force for local convergence.
However, the strength of this bequest motive in governing the intergenerational linkage
becomes weaker as now individuals condition the bequest they leave to the achievement
of a level of consumption adjusted to their aspirations. This stickiness in the bequest
decisions brought about by the introduction of aspirations results thus in less inertia
and thus faster convergence to the steady state. Similarly, when individuals exhibit
aspirations, the introduction of the joy-of-giving motive for bequests reduces the dom-
inating inertia associated with aspirations since now individuals will also choose their



consumption taking into account the utility arising from the amount of bequests they
leave.

As discussed in de la Croix (1996), de la Croix and Michel (1999), and Caballé and
Moro-Egido (2014), a high intensity of aspirations might be a source of endogenous
fluctuations around the steady state. In particular, if there are only adult aspirations
(i.e., 9z = 0) in our model, it can be proved that the eigenvalues of the matrix P are
real and positive if

S
Q=

R(2%) —2R

ol
7N

1
[ZR“R@%@?) M@);Mmé)?]

0. € |0,

(s n(s2)? )

Similarly, when only old aspirations are present (i.e., . = 0), the eigenvalues of the
matrix P are real and positive if

1

2}

Moreover, the upper values of the previous two intervals are bifurcations where the
eigenvalues become complex. Therefore, oscillations could arise in the economy under
strong aspirations. The models of de la Croix (1996) and de la Croix and Michel
(1999), do not display transmission of wealth through bequests but endogenous rental
prices of labor and capital. Moreover, they only consider adult aspirations. In this
case, individuals subject to strong adult aspirations will consume a lot when they are
adult and thus they will save very little. The next generation will receive a small labor
income due the small stock of capital installed in the economy, which will result in a
low level of consumption so that consumption oscillations will appear. In our setup
with bequests and exogenous rental prices, the mechanism for oscillations under strong
aspirations is even more straightforward. Consider a generation that consumes a lot
for an aspirational motive (i.e., to achieve the same standard of living of their parents
either when adult or when old). This will result in a reduction in the amount left as
bequests, which in turn will reduce the life-time income, and thus the consumption of
the next generation. Therefore, intergenerational oscillations of consumption will arise
naturally.

Finally, for even larger values of the aspirations intensities, the eigenvalues become
real again but the dominating eigenvalue (either A; or Ag) turns out to be decreasing
in the aspirations intensity so that the speed of convergence decreases with aspirations.
This is due to the fact that, when aspirations are sufficiently large, they become the
dominating force driving the speed of convergence. In this case, a larger intensity
of aspirations results in a larger inertia from the past and, hence, in a lower speed
of convergence. In particular, these new bifurcations associated with large values of

n n

(ren(22)?)

R(#E)7 {R+2<Rﬁ>3f+n(”’%)32uw)zi <R+n(pR)%+(R,B)%)
0z € |0,

ql—
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aspiration intensities occur when

o (”(%)%HRB)%)? o=t

1
R(e)7 [2R+(R6)flf+n(”R)flf+2 (R+n( ”R)%Jr(R,B)%) : R%}

and

1
o

1
R(%)% [(RH(RB)}W”(T)‘I’)H(RBP{’ (R+n(§p) +(RB)%> 2

(ren(e)? )

Note also that if the bequest motive is absent (p = 0), then the previous bifurcations
do not appear.

Figure 1 depicts the values of the eigenvalues of the dynamic system for small val-
ues of both the aspiration intensities and the bequest motive. We see in this figure
that, when there is a bequest motive, the introduction of aspirations raises the speed
of convergence and the transition remains monotonic. However, when the intensity
of aspirations becomes larger, then oscillations associated with the presence of com-
plex eigenvalues appear. Finally, for even larger values of the aspiration intensities,
oscillations disappear and the convergence becomes monotonic at a local speed that is
decreasing in the aspiration intensities.

0y = } if 6. = 0.

[Insert Figure 1]

5. Aspirations and wealth accumulation

In this section, we are going to study how the presence of aspiration and bequest
motives modifies the pattern of wealth accumulation along the life cycle of an individual
belonging to generation ¢ who has received a given amount of inheritance b; and who
is exposed to the given levels of aspirations ¢;_1 and z;. We will consider two stages in
the accumulation process: first, the individual’s accumulation of wealth until the end
of the adult period, i.e., until the end of his participation in the labor market, which
is summarized by the difference s; — b, (adult accumulation) and, second, the wealth
accumulation that takes place while the individual is retired, which is collected by the
difference nb; 41 —s; (old accumulation). Finally, we can consider the total accumulation
of wealth along the life cycle, which will be given by the difference between asset
holdings at the final and the beginning of the individual’s life nb;y1 — by,

As follows from the derivatives (3.6)-(3.8) computed under general utility functions,
saving increases with the intensity p of the warm-glow altruism, decreases with the
intensity d. of adult aspirations, and increases with the intensity d, of old aspirations.
Hence, these comparative statics effects are automatically translated into the pattern
of adult accumulation s; — b; as the initial inheritance b; of the individual is given.
Similarly, since the amount of bequest left to each descendant b1 is decreasing in the
intensities of both types of aspirations, §. and d,, and increasing in the bequest motive
p, the same comparative statics result applies to the pattern of total accumulation
nbyy1 — by for a given initial inheritance b; received by the individual.
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The analysis of the effect of aspirations and bequest motives on wealth accumulation
by an old individual is more complex since the two terms of the difference nb;y1 — st
are endogenous. Concerning the effect of the intensity p of warm-glow altruism, we can
compute the following partial derivatives:

1 1
9 (nbyi1 — s n(51)7 |[R-1+(RB)7
( t—ai-; t) _ ( ) [pUHQ ] (R (w + b) — dpxy — Rdecp—1) > 0.

where H is defined in (3.14). Therefore, even if the bequest motive raises both the
total amount of bequests nb;11 and the amount s; saved, the effect on nbs11 is a direct
effect that dominates the side effect on saving. Note, however, that the sign of the
previous derivative relies crucially on the existence of a positive net return on saving,
R —1 > 0, as we have assumed. If the net return on saving were negative, larger
bequests could require a larger amount of saving as old consumption does not decrease
enough in response to an increase in the joy-of-giving motive parametrized by the value
of p.

The effects of adult aspirations on the accumulation of wealth by a generic old
individual is summarized by the following derivative:

by ) _ RO [1+0-Rn ()"
00, I

Ct—1 2 0. (5.1)

Note that the intensity d. of aspirations on adult consumption pushes down both the
amount of saving and the amount of bequests. The net effect is ambiguous in general. If
the net return on saving were negative R < 1, then the effect of 6. on adult accumulation
will be clearly negative. However, if the natural condition R > 1 holds, then we have
the following:
9 (nbi1 — st)
06,

In particular, if we consider the ratio 5/p as a measure of the importance of old con-
sumption relative to bequests in individual preferences, we see that the higher (lower)
the value of this ratio, the higher (lower) will be the impact on old accumulation. If
old consumption is very important relative to bequests then the amount of saving will
be much larger than the amount of bequest. Therefore, the negative impact of §. on
saving will be of larger size than the negative impact on the already small amount of
bequests. This results in a positive net effect on the accumulation of wealth nb;+1 — s
by an old individual. The converse result will hold when the ratio 5/p is small, i.e.,
when bequest motives are more important than the appetite for consumption when old.
In particular, note that

(R—1)7

. e B
2 0 if and only if — 2
2 0 if and only 1 ,0< oy

0 (nbyy1 — st)

2. > 0,

p=0
so that old accumulation increases with the intensity of old aspiration when there is no
bequest motive. Clearly, in this case b;;+; = 0 and saving decreases with the intensity
d. of adult aspirations.

Finally, the intensity d, of old aspirations lower the level of wealth accumulation of
an old individual. This is a direct consequence of the induced increase in the amount of
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saving and the decrease in the amount of bequests given in (3.7) and (3.10). Obviously,
as the level of old aspirations rises, old individuals want to consume more and this
results in a lower value of nb;_1 — s

Table 1 summarizes all the effects of warm-glow altruism and aspirations on the
accumulation of capital along the life cycle.

[Insert Table 1]

6. Bequest motive under aspirations

In this section, we consider the introduction of a bequest motive when individuals
exhibit aspirations. We have already seen in the previous section that warm-glow
altruism tends to increase the accumulation (or to decrease the disaccumulation) of
wealth for both adult and old agents. According to the empirical work of Hurd (1987),
there is no significative difference between the individuals with living children (who are
assumed to display some bequest motive) and individuals with no living children (who
cannot have any desire to leave bequest). We will see that aspirations weaken the effect
of altruism so that individuals exhibiting aspirations are less sensitive to the presence
of altruism. Therefore, the existence of aspirations makes the pattern of accumulation
of bequest motivated individuals and non-bequest-motivated individuals more similar.
Thus, aspirations may partially explain the result of Hurd concerning the insensitivity
of wealth accumulation with respect to altruism.

In order to obtain how aspirations contribute to the effect of the introduction of
altruism we need to compute the second cross derivative of the endogenous variable
under consideration with respect to the intensity p of bequest motive and the intensity
of aspirations parameterized by the values of the parameters J. and §,. Note that in
our analysis we take as given the values of the initial wealth b; and of aspirations, ¢;_1
and xy, of a generic member of the generation t. Let us consider first the effects of adult
aspirations, which are summarized in the following cross derivatives:

1

Rn (%) 4 Ci—1
=——7 - <0 6.1
5¢=0,6,=0 opH? 7 (6.1)

82 (St - bt)
0pdo..

=

PR\ [p _ 5
62 (nbt-l-l - St) — _Rn ( n ) |:R 1+ (RB) i| -1 <0 (6 2)
0pdd, 52=0,8,=0 opH? ’ '
R l L
ph) 9 E
02 (nbt-l—l — bt) — _Rn ( n ) |:R + (Rﬁ) :| -1 <0 (6 3)
9p05: |5—05,—0 opH? | '

We have evaluated the previous derivatives at . = 0 and §,, = 0, that is, the previous
signs hold for low values of the intensity of aspirations. For higher values, the result-
ing expressions for the derivatives are extremely messy and cannot be sign explicitly.
However, we will conduct a numerical simulation to check the robustness of the signs of
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the corresponding comparative statics. We see from the previous derivatives that the
positive effect of warm-glow altruism on wealth accumulation at all stages of the life-
time is dampened under aspirations associated with adult consumption. If this type of
aspirations are introduced in the utility function, then the value ¢; — d.c;—1 of adjusted
adult consumption becomes smaller. As the isoelastic utility function displays decreas-
ing absolute risk aversion, the degree of concavity of the utility u becomes higher ceteris
paribus. In our non-stochastic environment this translates into a lower willingness to
change the level of adult consumption, and this results in turn in a lower impact of
the introduction of bequest motive on saving and bequest. Thus, the positive effect
of bequest motive on adult and total accumulation becomes smaller when a positive
value of J. is introduced (see (6.1) and (6.3)). Moreover, the introduction of adult
aspirations dampens the positive effect of warm-glow altruism on the amount of wealth
accumulation by old individuals even if this accumulation might be increasing in the
intensity of adult aspirations (see (5.1) and (6.2)).

The impact of the intensity J, of old aspirations associated with old consumption on
the effects of the introduction of bequest motive are also summarized in the following
partial cross-derivatives evaluated at §. = 0 and 6, = 0:

1

n () o
sosio oo < 64

82 (St — bt)
0pdd;

=

S
N
e
N—

Q

[R—H(Rﬁ)ﬂ 2

2
5¢=0,6,=0 opH

9% (nbyt1 — s¢)
0pdd,

3
/~/
k)
4k
~——
Q=

1
[+ (RA)" | 2
—_ - <0.
5¢=0,0,=0 opH

0” (nbi1 — by)
Dpdé,

Here, a higher strength of old aspirations lowers the positive impact of the introduction
of warm-glow altruism on saving, bequests, and wealth accumulation of adult and old
individuals. As it happens under adult aspirations, parental consumption induces some
inertia in the behavior of individuals, which results in a weaker response to the intro-
duction of bequest motive. Note also that the introduction of old aspirations dampens
the positive effect of warm-glow altruism on the amount of wealth accumulation by
adult individuals even if old aspirations raise the wealth accumulation of those old
individuals (see (3.7) and (6.4)). Table 2 summarizes the sign of the previous cross
partial derivatives.
[Insert Table 2]

In order to analyze the robustness of the dampening effect of both types of aspi-
rations when bequest motivations are introduced, we perform the following numerical
analysis. We choose the value of the preference parameters § = 1/2 and, following
TIacoviello (2008), the value w = 2/3 for the wage. We assume an annual rate of popu-
lation growth of 1% and an annual interest rate of 2% and consider that each period
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lasts for 30 years.? We maintain these parameter values for the remaining numerical

exercises. As initial values of bequest b;, adult aspirations ¢;_1, and old aspirations x;,
we choose the steady-state values corresponding to a benchmark with no warm-glow
altruism, p = 0, which implies, b; = 0, and no aspirations, 6. = §, = 0.> Here, we
keep this initial values fixed since we are going to analyze how the optimal decisions of
individuals are affected by bequest motive and aspirations and to do so we should also
take as given the exogenous variables of the maximization problem faced by individuals.
In the next section we will perform instead the comparative statics on the steady-state,
that is, we will compare the pattern of wealth accumulation of individuals in stationary
equilibria associated with different values of the parameters of the model. In this latter
case, the initial values of bequest and aspirations should also be adjusted as a response
to the change in parameter values.

Figures 2 and 3 depict the effect of altruism on adult accumulation of wealth, s; — by,
for different strictly positive values of the intensities . and J, of aspirations and of the
parameter o referred to the inverse of elasticity of the utility functions. In particular,
we compare the benchmark case where 0. = 6, = 0, with values of the aspirations
intensities equal to 1/2. Figure 2 considers the values ¢ = 1 and o = 2 while Figure
3 refers to the value o = 1/2. We see that the slopes of all the wealth accumulations
as functions of the intensity of warm-glow altruism are smaller for positive values of
aspiration intensities. The same conclusion arises from Figures 4 and 5 concerning the
accumulation of wealth for old individuals, nb;11 — s; . Finally Figures 6 and 7 refer to
the accumulation of wealth along the whole life of individuals, nb;y1 —b;. Therefore, the
dampening effect of aspirations presented above extends beyond the simple introduction
of bequest motive and aspirations.

[Insert Figures 2 to 7]

7. Steady-state effects

In this section we will analyze how the introduction of aspirations affects the change
in the pattern of wealth accumulation brought about by bequest motivations in the
steady state. This means that we are going to compare the individual optimal decision
concerning saving and bequest of a generation in the steady state, where ¢; = ¢, ;41 =
x, s¢ = s, and b1 = b for all t, with the optimal decision under different values of the
parameters characterizing warm-glow altruism and aspirations once the dynasty has
reached the new steady-state associated with these new parameter values. The steady-
state values of consumption and bequest are given in (4.1), (4.2), and (4.3) while the
steady-state value of saving is s = w 4+ b — c¢. We start with the effects on the stationary
value of saving and bequests of the intensity p of bequest motive and aspirations . and
0. The following derivatives summarize the results:

1
R\ 1
os  (1=0) (=) R ()7 (1= b)n+(1-6) (RB)7 | w
— = >0
p opJ? ’
?In terms of the parameters of our madel we get n = (1.01)*° = 1.348 and R = (1.02)*° = 1.811.
3The initial values for parental consumption are ¢;—1 = 0.444 and x; = 0.403 for o = 1, ¢;—1 = 0.437
and z; = 0.416 for 0 = 2, and ¢;—1 = 0.459 and z; = 0.376 for o = 1/2.
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2. 72 <
oy BP(1-6) (@f w
2. T2 <0
5 R(RB)? (1—6.) {1 (16 (f;f)] w
g5 20, (7.1)
95, T2

6678 _ R(RA)7 (1 =) w >0, (7.2)

zlp=0 [(1 —6,) R+ (1-16,) (Rﬁ)?]

a _ R@IT-0 () e
95, e '

where J is defined in (4.4). We see that the sign of the partial derivatives are the same
as the ones obtained in Section 3 for the non-stationary values of bequest and saving.
Note however that here in order to sign the effect of the intensity §, of old aspirations
on saving we need to evaluate the partial derivative (7.1) at p = 0 (see (7.2)) so that
the sign applies to low levels of warm-glow altruism. In general, the partial derivative
(7.1) has an ambiguous sign.

Concerning the effects on the accumulation of wealth by adult individuals, s — b, by
old individuals, nb — s, and total accumulation (n — 1)b of changes in the intensity of
bequest motive, we obtain the following partial derivatives:

d(s—0) R(ﬁ)%(l—éz)Q(l—éc)w

dp = apJ? (R—n) 20, (7.3)
1 1
O(nb—s R(4%)7 (1-60)(1=02) [n(1—6:) (R=1)+(RB) 7 (1-bc)(n—1) |w
( dp ) = [ opJ? ] 20, (7'4)
-1
W:(n_l)gzg() if and only if n 2 1. (7.5)

We see in (7.3) that adult accumulation s — b increases (decreases) with the degree of
warm-glow altruism in a steady state if R < (>)n. If the gross return R from saving
is small then saving must increase a lot relative to bequest per children to generate an
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increase in the transfer to the next generation. Similarly, if the number n of children is
high, saving should also increase a lot so as to raise the amount of bequest per child.
Concerning the the accumulation of wealth nb — s for old individuals individuals, we
see that the sign of the partial derivative (7.4) is strictly positive whenever the gross
return R from saving and the gross rate n of population growth are both larger or
equal than 1, and at least one of them is strictly larger than 1. Obviously, on the one
hand, the higher is the return on saving the less is the need for increasing the amount of
savings for the bequest motive. On the other hand, the higher is the number of children
per parent, the larger should be the total amount nb bequeathed to the heirs. These
two effects explain the positive sign of the partial derivative (7.4) for this empirically
relevant case. Finally, the sign of the effect on total accumulation along the life cycle,
(n — 1)b, depends on whether the net rate of population growth is positive (n > 1)
or negative (n < 1). Clearly, the higher is the rate of population growth the larger
the amount of wealth individuals must accumulate to endow their children with the
stationary amount of inheritance.

We next show the partial derivatives that characterize the effect of the intensity .
of adult aspirations on the stationary pattern of wealth accumulation:

9 (s - b) [R(Rﬁ)%(l—%)} [1—(;;3);(1_51)(3—71) w

9. J? =
as-b|  _ R(RB)7 (1-8;)w <0 (7.6)
9o |,—9 [(1 — )R+ (1-46.) (Rﬁﬁr
Db s) _ Ruw (RB)7 (1—6,) [1—71(,{’5)” (1—=dz)(R—1) .
2. J? o
dmb—s)|  R(RB)T (18w
5| = : >0, (7.7)

i

20 if and only if n < 1.

p=0 (1= &) R+ (1-6) (RB)

dl(n—1)0]
0.

b
=(n—1
(n—1) 26,

Finally, the effect of the intensity J, of old aspirations on the stationary pattern of
wealth accumulation is given by the following partial derivatives:
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d(s—b) _ R(RB)7 (1—b)w
25, e -
Smb—s) _Rw (RB)7 (1—46,) [1 + (%)a (RB)7 (1 —=46.) (n — 1)] -
90, J? o
M _ R(RB)% (6 —Dw <0, (7.8)
P oo [R5+ (00 @)
W:(n_l)a&izo if and only if n < 1.

Note that the signs of the comparative static exercises for adult and old accumulation
of wealth are the same as the ones obtained in Section 3 when the dynasty was not
in its steady state We need however to assume in some cases that the intensity of
bequest motive is close to zero (see (7.6), (7.7), and (7.8)). Concerning the total wealth
accumulation (n — 1) b along the lifetime, the sign depends in an obvious way on the
rate of population growth. Table 3 summarizes the signs of the comparative statics
exercises on the stationary equilibrium.

[Insert Table 3]

To conclude our analysis we can evaluate whether the aspirations dampen or ex-
acerbate the effect of warm-glow altruism when we make the comparison between to
steady-sates. As before, we need to compute the partial cross derivative of the steady
state values s, b, s—b, nb—s, and (n— 1)b with respect to the bequest motive intensity
p and the aspirations intensities é. and J, when adult and old, respectively. The exact
expressions of these cross derivatives are extremely messy and are available from the
authors under request but their sings are shown in Table 4 under some parametric
restrictions.

[Insert Table 4]

To assess the effect of aspirations when they are introduced non-marginally, we have
the numerical exercises contained in Figures 8 to 13. These figures are the counterparts
of Figures 2 to 7 but evaluated at the steady state values, i.e., we do not take the
initial inheritance and aspirations as fixed since we use instead the stationary values b
of inheritance and ¢ and x of aspirations, which vary endogenously with the parameter
values p, . and §,. The main conclusion of these figures is that the presence of either
adult or old aspirations dampens the effect of warm-glow altruism on the pattern of
wealth accumulation. We see that the slopes of the functions displayed exhibit a lower
slope in absolute value. In particular, observe in Figures 8 and 9 how the stationary
adult accumulation of wealth s — b is decreasing in the intensity of bequest motive p.
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However, this negative effect becomes less strong when aspirations exist. This numer-
ical analysis allows to extend the conclusion at which we arrived when we considered
the individual decision with exogenous initial values of bequest and aspirations to the
stationary patterns of capital accumulation. In all these new graphs we have used the
same parameter values as in the previous figures.

[Insert Figures 8 to 13]

8. Conclusion

We have developed a simple OLG model that enable us to study the effect of the
introduction of warm-glow altruism and aspirations on the individual pattern of wealth
accumulation. Our results show that the introduction of aspirations at different ages
display different effects on the amount of adult saving for given initial values of bequest
and aspirations. However, both adult and old aspirations make the introduction of
the bequest motive less effective in changing the pattern of accumulation. Therefore,
under aspirations both bequest motivated and non-bequest motivated individuals will
behave more similarly than when they do not exhibit aspirational concerns. Moreover,
the dampening effect of aspirations prevails when we compare stationary allocations.

We have also shown that, if the bequest motive is present, the marginal introduction
of aspirations at any age makes a dynasty converge faster towards its steady state since
intergenerational transfers play a less relevant role, which makes individual decisions
less dependent of their ancestors’ decisions. However, the converse result holds when
there is no bequest motive. In this latter case, the introduction of aspirations gives
raise to some inertia as individual decisions concerning consumption will depend on
parental consumption, which results in turn in a lower speed of convergence.
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A. Appendix

Proof of Lemma 4.1. We can rewrite the system composed of the difference equations
(3.11), (3.12), and (3.13) in matrix form as

R
Ct Ct—1 1
1 =
Ty | =P x| oy +ﬁ R(Rﬂ)i w,
biy1 bt R (%) v
where H is given in (3.14) and the coefficient matrix P is
- N -
[(,BR)i +n (Pf” S 5, R
1 1
P=— “R(BR)7 4, {R+n (f;f” 5, (RB)*R |- (A.1)
1 1 1
R\ 7 R\ 7 R\
B G N G I G
The characteristic polynomial of the matrix P is
P(\) =X — A2 + po) — ps, (A.2)

where ) ) )
() + [(5R>i +n (ij)] e + [R+n (f;f)] O
M1 = H )

(%) v (RS. + RO, + nd.d,)
p2 = H ’

L
7R o
p3 = Fln) <p”2r b

Moreover, if . = 0 and §, = 0 the characteristic polynomial becomes

P\ =)\ — ]@r A2

so that the eigenvalues become

Q=

()

M= T >0,
R+ (BR)+ +n(%)”

A2 = 0 and A3 = 0. Finally, since the eigenvalues are continuous functions of the
parameters J. and §,, the three eigenvalues will lie in the interior of the unit circle for
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a sufficiently small value of parameters measuring the intensity of aspirations if A} < 1.
Q.E.D.

Proof of Proposition 4.2.

(a) Since we are only interested in the effect of the introduction of aspirations,
we will consider the marginal introduction of adult aspirations and old aspirations
separately. Let us first consider the introduction of adult aspirations from a starting
situation with no aspirations when p > 0. To this end, let us take the characteristic
polynomial (A.2) and make ¢, = 0 to get

. R(ff);Jr[(,BR)iJrn(ff);] de o (%’f)(l’Rac
1

R+(6R)3+n(’f)‘l’ R+ (BR) +n(ﬁ)

P\ =2

Here one of the eigenvalues equals zero since the parental old consumption z; is not a
state variable for an individual of generation ¢ and, hence the value of the initial con-
dition xg is irrelevant. The other two eigenvalues A; and Ao are equal to the conjugate
pair

(R(%)% {(BR)% (%)5]56)2 4("7) Réc|R+(BR)T +n(f’f)3H

1
2

2| Re(om) 5 4n(5E)? |

If we take the largest of this two eigenvalues, A1 say, and perform the derivative with
respect to the aspiration intensity . and then we evaluate the derivative when §, = 0,

we obtain
d\1

dé.

R
= - - < 0. (A.3)
: T
00 R (BR)T o (BF)°

Similarly, we can replicate the argument for the introduction of aspirations on old
consumption. The characteristic polynomial in (A.2) with J. = 0 becomes now

R(”f)i—i- [R%—n(pf)i] O " (lﬂf)}’R(;x N

R—i—(BR);—I—n(pf)}r R+(5R)%+n(%)"

P\ =)\ —

|=

In this case, one of the eigenvalues is again equal to zero since the parental adult
consumption ¢; is not a state variable for an individual of generation ¢ and, hence the
value of the initial condition c¢_; does not affect his decision. The other two eigenvalues
A1 and Ao are equal to the conjugate pair

I

Q=

(R(%)% [R+n%%] ) a(ek) R&x[R+(ﬂR)% n(eR)
PR

]

Rl

[R+(/3R) +n(2R)
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If we take the largest of this two eigenvalues, A1 say, and perform the derivative with
respect to the aspiration intensity d, and then we evaluate the derivative when 6, = 0,
we obtain

1
% =- (BB)” _ <. (A.4)
T |5.— — 1 o
0c=00:=0 R4 (BR)s +n (%)

Therefore, we can conclude that the introduction of aspirations when p > 0 either on
adult or in old consumption increases the speed of convergence around the steady state.

(b) When there is no bequest motive, p = 0, and J, = 0, the characteristic polyno-
mial (A.2) becomes

1

RB)7 4,

P()\):)\3_ ( ﬁ) . )\2,
R+ (RB)~

so that there is only an eigenvalue different for zero,
(RB)* d.

Ag= —"— 7,
R+ (RB)-

which is clearly increasing in the intensity d. of adult aspirations. Similarly, when there
is no bequest motive, p = 0, and J. = 0, the characteristic polynomial (A.2) becomes

RO,

PN =XN-|——
R+ (Rp)

)\2

Q=

so that there is also only an eigenvalue different for zero,
Ro.
A3 = ————,
R+ (RB)-

which is also increasing in the intensity ¢, of old aspirations. Therefore, the introduction
of either adult or old aspirations when bequests are absent results in a lower speed of
convergence. Q.E.D.

24



’ | st | berr [ se—be nbiy1 — 8¢ nbii1 — by

o

% | >0]>0] >0 >0 >0

) 20 (22 EA)

2 |l<o]<o0| <o <0
>0 (if p=0)

9

3%z >0 <0 >0 <0 <0

Table 1. Comparative statics of saving, bequest and wealth accumulation.
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Table 2. The dampening effect of aspirations on bequest motive
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’ H s ‘ b ‘ s—b ‘ nb— s ‘ (n—1)b ‘

S >0 >0[20G(Rsn) | >0(fn>1) |20 (ifn=1)
2|l <0 <0| <0 (fp=0)|>0(fp=0)|20(G(fns1)
2 l>0]<0 >0 <0 (ifp=0)|20(fns1)

Table 3. Comparative statics of stationary saving, bequest and wealth accumulation.

H s ‘ b ‘ s—b ‘nb—s‘ (n—1)b ‘
2 . . .
To5 soso | < (fR<Sn/2) | <0|=20@(R=2n)| <0 [=20(fns1)
2 . .
8/%%56:0,51:0 >0 <0|20G(R2n)| <0 [=0(fns1)

Table 4. The dampening effect of aspirations on bequest motive.
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Real eigenvalues.

decreasing in &
and increasing in p

Speed of convergence

Complex eigenvalues.
Oscillations

Real eigenvalues.

Speed of convergence

increasing in &
and decreasing in p

L

Figure 1. Eigenvalues for small values

of the bequest motive and aspiration intensities.
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st-bt T
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0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
Rho

Figure 2. The effects of aspirations on adult accumulation of wealth (s; — b;).
Thick solid line: .= 0,0, = 0,0 = 1. Medium solid line: §.= 1/2,0, = 0,0 = 1.
Thin solid line: 6.=0,d, = 1/2,0 = 1. Thick dash line: 6.= 0,6, = 0,0 = 2.
Medium dash line: 0.= 1/2,6, = 0,0 = 2. Thin dash line: 6.=0,d, = 1/2,0 = 2.

St-bt 05T

o1+t
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
Rho

Figure 3. The effects of aspirations on adult accumulation of wealth (s; — b;).
Thick solid line: §.= 0,0, = 0,0 = 1/2. Medium solid line: .= 1/2,, = 0,0 = 1/2.
Thin solid line: 0,=0,d, = 1/2,0 = 1/2.
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Figure 4. The effects of aspirations on old accumulation of wealth (nbyi1; — s¢).
Thick solid line: d.= 0,0, = 0,0 = 1. Medium solid line: .= 1/2,9, = 0,0 = 1.
Thin solid line: 6.=0,d, = 1/2,0 = 1. Thick dash line: 6.= 0,5, = 0,0 = 2.
Medium dash line: d.= 1/2,d, = 0,0 = 2. Thin dash line: 6.=0,d, = 1/2,0 = 2.

nbt+1-st
01T

Figure 5. The effects of aspirations on old accumulation of wealth (nbir; — s¢).
Thick solid line: .= 0,0, = 0,0 = 1/2. Medium solid line: .= 1/2,d, = 0,0 = 1/2.
Thin solid line: 6.=0,0, = 1/2,0 =1/2.
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00 ¥+t
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Figure 6. The effects of aspirations on lifetime wealth accumulation (nbg11 — b).
Thick solid line: §.= 0,0,= 0,0 = 1. Medium solid line: §.= 1/2,6,= 0,0 = 1.

Thin solid line: 6.= 0,0,= 1/2,0 = 1. Thick dash line: §.= 0,0,= 0,0 = 2.

Medium dash line: §.= 1/2,6,= 0,0 = 2. Thin dash line: d.= 0,0,= 1/2,0 = 2.

nbt+1-bt *° |

05T

03T

02T

00— | + |+
0.0 0.1 0.2 0.3 0.4 05 0.6 0.7 0.8 0.9 1.0
Rho

Figure 7. The effects of aspirations on lifetime wealth accumulation (nbsy; — by) .
Thick solid line: d.= 0,0, = 0,0 =1/2. Medium solid line: 6.=1/2,d, = 0,0 =1/2.
Thin solid line: 6.=0,d, = 1/2,0 =1/2.

30



04T
s-b

0.0 —ttt+t 44—+t
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
Rho

Figure 8. The effects of aspirations on stationary adult accumulation of wealth (s —b).
Thick solid line: §.= 0,0, = 0,0 = 1. Medium solid line: 0,.=1/2,9, = 0,0 = 1.

Thin solid line: 6.=0,d, = 1/2,0 = 1. Thick dash line: 6.= 0,5, = 0,0 = 2.

Medium dash line: .= 1/2,d, = 0,0 = 2. Thin dash line: 6.=0,d, = 1/2,0 = 2.

04T
s-b

0.0 —tt "
0.0 0.1 0.2 03 0.4 0.5 0.6 0.7 0.8 0.9 1.0
Rho

Figure 9. The effects of aspirations on stationary adult accumulation of wealth (s —b).
Thick solid line: §.= 0,0, = 0,0 =1/2. Medium solid line: 6.=1/2,0, = 0,0 =1/2.
Thin solid line: 0,=0,d, = 1/2,0 =1/2.
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nb-s

04+

Figure 10. The effects of aspirations on stationary adult accumulation of wealth (nb— s).
Thick solid line: §.= 0,0, = 0,0 = 1. Medium solid line: ,.=1/2,9, = 0,0 = 1.

Thin solid line: 6.=0,d, = 1/2,0 = 1. Thick dash line: 6.= 0,5, = 0,0 = 2.

Medium dash line: §.= 1/2,0, = 0,0 = 2. Thin dash line: §.=0,0, = 1/2,0 = 2.

nb-s

-04—

Figure 11. The effects of aspirations on stationary adult accumulation of wealth (nb—s).
Thick solid line: d.= 0,0, = 0,0 =1/2. Medium solid line: 6.=1/2,d, = 0,0 =1/2.
Thin solid line: 6.=0,d, = 1/2,0 =1/2.
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Figure 12. The effects of aspirations on stationary lifetime accumulation of wealth ((n — 1)b)
Thick solid line: §.= 0,0, = 0,0 = 1. Medium solid line: ,.=1/2,9, = 0,0 = 1.

Thin solid line: 6.=0,d, = 1/2,0 = 1. Thick dash line: 6.= 0,5, = 0,0 = 2.

Medium dash line: d.= 1/2,d, = 0,0 = 2. Thin dash line: 6.=0,d, = 1/2,0 = 2.
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Figure 13 The effects of aspirations on stationary lifetime accumulation of wealth ((n — 1)b)
Thick solid line: d.= 0,0, = 0,0 =1/2. Medium solid line: 6.=1/2,d, = 0,0 =1/2.
Thin solid line: 6.=0,d, = 1/2,0 =1/2.
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