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Intergenerational Transfers and Expectations:
A Note on How a Ponzi Scheme Affects Saving
H. Yigit Aydede

The effect of intergenerational wealth transfers on saving is not a new topic and has been
extensively investigated in the literature for the last four decades. An unfunded social security
system is a transfer scheme among generations and when introduced, the first generations receive
an unexpected windfall. It is well known that, in the absence of altruistic transfers, imperfect
capital markets, and accidental bequests, this initial wealth transfer reduces saving and increases
consumption. If the productive capital earns less than the sum of growth in population and
productivity, this reduction in saving can be optimized by a policy to increase welfare for each
succeeding generation. When the economy is dynamically efficient, however, the system
becomes a zero-sum game: the gain for the first generations is offset by the loss to all future
generations. If so, there is no optimal policy of pay-as-you-go (PAYG) systems, because the
removal of the system increases saving and wellbeing of all future generations. However, even if
the existence of the system is not optimal, every time an adverse shock hits, a planner' has to bring
the system back to balance by a parametric reform.’

This paper studies the role of generational transfers from a different perspective: the effect
of intergenerational wealth distribution initiated by an adverse shock to a non-optimal PAYG
system in a simple two-period overlapping generations model. After its startup, if the implicit rate
of return for the system is not different than what a private investment can earn, transfers by a
PAYG system do not alter lifetime wealth of generations. However, unlike an unexpected
introduction of a PAYG system, when transfers are used to balance its budget, every generation
have expectations not only about the fairness of the system, but also about its sustainability.
Therefore, analyzing distributional effects of an existent PAYG system on consumption requires
an explicit model in which the system faces adverse shocks and the planner uses transfers to
balance the system.

This paper, unlike others, examines the distributional characteristics of parametric reforms
that have to be carried out when the planner faces an unexpected adverse shock to the PAYG
system. When transfers are used to balance the system, this study shows that, even if the planner
chooses a Ponzi scheme’ in the face of permanent adverse shocks, agents’ expectations can deviate
from the actual public policy depending on its sustainability in the eyes of people. When the
young are forced to share some of the adverse shock by raising their contributions to the system,
the total consumption increases unambiguously in the short run, only if this policy is credible and
binding. While this increase critically depends on the difference in marginal propensities to
consume of living generations, as long as this policy is perceived as unsustainable by the young,
the total consumption falls in the long term even if the planner keeps the same policy in the future.
This result is different than the common verdict of many studies: when transfers are used to reform

" In this study, “planner” refers to a public finance or social planner who is responsible for managing public, or
government, programs.

* The planner has to satisfy the budget of the system. If the reform, which changes benefits and contributions, is
postponed, public borrowing must be used, which shifts the entire burden of an adverse shock to coming generations.
? Ponzi schemes are a type of illegal pyramid scheme named for Charles Ponzi, who duped thousands of New England
residents into investing in a postage stamp speculation scheme back in the 1920s. Decades later, the Ponzi scheme
continues to work on the ‘rob-Peter-to-pay-Paul’ principle, as money from new investors is used to pay off earlier
investors until the whole scheme collapses. At some point the schemes get too big, the promoter cannot raise enough
money from new investors to pay earlier investors, and many people lose their money.



a PAYG system, it turns out to be an unsustainable Ponzi scheme, which pulls national
consumption up and national saving down.*

This paper is related to a large literature on optimality of PAYG policies (Samuelson 1958,
1975; Feldstein, 1985), on effects of social security on saving (Auerbach and Kotlikoff, 1983a;
Feldstein, 1974; Ando and Modigliani, 1963), on intergenerational redistribution of wealth by
PAYG (Feldstein, 1976; Kotlikoff, 2001; Auerbach and Kotlikoff, 1983b), and on the time-
consistency problem in generational policies (Calvo and Obstfeld, 1988). The model is explained
in Section 1 and the results interpreted in Section 2.

1. The model

There are three major competing theories in testing whether or not social security affects
saving: the life-cycle model (Modigliani and Brumberg 1954, Ando and Modigliani 1963, and
Modigliani 1986), the infinite-horizon model (Barro 1974), and the Keynesian model. Unlike the
infinite-horizon model, in the life-cycle model Ricardian equivalence fails so that the time path of
taxes has real impact on the economy by changing the severity of tax distortion on different
generations. It breaks the link between the horizon of private individuals and that of the
government. The effect of a PAYG system on saving can be explained by the fact that it
redistributes wealth among generations with different marginal propensities to consume (MPC) out
of lifetime resources. If MPC depends on age, as suggested by the life-cycle theory, people save
more (consume less) while they are young and consume more as they get older. If generational
links are not as altruistic as indicated by the infinite horizon model, any public policy that
redistributes the wealth from younger generations to older ones causes national consumption to
increase and national saving to fall> — even if social security wealth for these generations is zero.

To show it formally, we use a two-period overlapping generations model where there is no
productive capital and identical individuals are endowed by w for their inelastic labor supply.
They save (s) in the first period, and retire and spend their saving in the second period. There is no
uncertainty in lifetime, liquidity constraint, bequest, and growth in endowment. To avoid defining
the utility function explicitly, we assume that the real interest rate (r) is equal to the personal
discount rate (p). The planner runs a balanced PAYG system where the young (y) pay taxes (x)
and the old (o) receive benefits (b) as defined below:

Rb, =Ltx, =b, =(+n,)tx, (1)

where R and L stand for numbers of retirees and workers respectively. The population grows by n.
We introduce an unexpected adverse demographic shock (6) to the system, at time (¢) as follows.

b =(+n,—6)tx, = b, >b, @)

* The main motivation for this paper is the curious fact that while the Turkish PAYG system has been the most
generous and financially deteriorating system in the Organization of Economic Co-operation and Development
(OECD) region, the private (and national) saving has been significantly higher than the averages in OECD and the
European Union (EU) and increasing for the last 30 years until 2004. See (IMF, 2007) and (OECD, 2005).

> We ignore the fact that the negative effect of income distribution on savings can be offset by positive population and
income growths.



Since we want R, to be equal to L, to avoid heterogeneity among retirees, we assume that adverse
shocks are due to negative changes in fertility.® Changes in population will be introduced to the
system by adverse shocks as follows.

n, =n—0,. 3)
Since taxes are fixed, transfers are used to balance the system as seen below.

b, =(+n,—0,)(tx+1r) (4a)
tr,=50tx(1+n,—6,)" (4b)

where 0 is a policy variable and determined by the planner. It distributes the burden (6x) among
generations such that, as it approaches one, the full burden will be shifted from the old to the
young. Our setting is different from the conventional way of modeling generational transfers in
PAYG systems. First, when there is a shock to the system, even in the absence of dynamic
inefficiency, non-zero distribution (6 > 0) may be optimal and determined by the planner’s
objective function.” For instance, if the social discount rate for future generations is high enough
in this function, more burden shifts to next generations (Aydede 2008). Hence, our model allows
finding the optimal level of generational distribution by setting a policy variable for the planner.
Second, even if expectations on future shocks are zero, as long as 6> 0 in the first period, every
succeeding generation may have expectations on J in the second period conditional on its value in
the first period. If the planner keeps the policy variable constant, as shocks add up, every
generation will face higher transfers as indicated by (4c) below.

xs, .6,
tr, = = (4c)

(l+n, —i@ij

This has to be less than or equal to w-tx. In other words, as shocks cumulate and approach to the
point where transfers are not affordable anymore, the system gradually collapses by decreasing 9,
or the last generation pays the entire burden, if the system is terminated by setting J to zero at once
by the planner. This brings a possibility that the planner may decide to end the program (gradually
or at once) so that the expectation about the policy variable (J) can realistically be lower than zero.
If we allow that expected benefits can be zero at time (s) as follows

s—1 s—1
E_b = tx(l +n, — Z 0. —E_,0, j +1E_05, (Z 0. +E_ 0, ] =0 (4d)
i=t

i=t

we obtain the following constraint for expectations on the policy variable:

® If we include shocks to labor force participation and longevity, the aggregation becomes more complex.
7 As shown by Marini and Scaramozzino (1999), if the society cares more about the elderly, the economic existence of
a PAYG system can be justified entirely on ethical grounds by setting higher social discount rates for the young.



l-————<E_/5 <1 (4e)

which is bounded at the minimum by a negative value.®

Shocks to the system and thus generational transfers are recognized by individuals when
they are required to pay # and form their expectations in the first period about whether or not the
system will be fair in the second period. The young can expect a fair (Eb,1/(1+7) - tx - tr=> 0) or
unfair (Eby1/(1+47) - tx - tr,<0) PAYG. The consumption path (c,s, cos+1) 0f the young, therefore,
will be affected by four factors: (1) the transfer they have to pay in the first period (¢r;); (2) shocks
in the second period expected in the first period (£,0:+1); (3) expectations on the government’s
policy in the second period (Ed,+1); and (4) the government’s actual policy in the second period
(Or+1).

Formally, every young person faces the following problem.

Maxcu(cyt ) + (1 + p)_l Ezu(cotH)

(5a)
subject to
C,, =W—IXx—1r,—s, (5b)
and
Etanl :(1+}")St +Ezbt+1 (SC)

If the utility function is time-separable and satisfies the conventional conditions, the young at time
t solve this problem with the following values.

1+7 -
c, :2+r[w—tx—tr[+E,bt+l(l+r) 1] (6a)
s, =1/Q2+r)|w-tx—tr, —Eb,,,| (6b)

Given all individuals recognize that the planner commits to a balanced-budget (4a), the young’s
expectation on benefits at  becomes:

Eb

by =0+n,—EGb, )ix+Etr,,). (7a)

Assuming that E,0,+; = 0, and using (4c), we obtain

(1 + nt+1)Ett]/}+l = gttXEté‘Hl . (7b)

¥ We ignore the possibility that the planner may set J higher than 1.



Since(1+n,,,) = (+n, —6,), we can express (7a) in terms of taxes as follows.

Eb

t~t+1

=tx(l+n,)-0x(1-E,S,,,) (7c)

Likewise, the transfer that the young pay at time (z-1) becomes:

br, = % . (7d)
+n,—6,
Substituting (7¢) and (7d) into (6a), we obtain
1 t
c, =2L{(1+r)w+(n[ -0, —r)tx—%Jré’tthﬁm (7e)
+r +n, -0,

Expectations and the government policy on 0 will determine the saving and the consumption of the
young in the first period. In addition, the old also face the following consumption function at time

(0).

1+r

2+r[W—l‘X—Et71bt]+bt (7f)

c,, =(+r)s,, +b, =

Since E.16, = 0, expected and realized benefits can be expressed as follows.
E, b, =tx(1+n,) (8a)
b, =tx(1+n,)-0tx(1-9,) (8b)
Hence, (7f) becomes

1+7 n-—r
= w4 — tx—0tx(1-5)). 8c
247 2+7r (1=0) (8¢)

ot

As equations (7e) and (8c) indicate, if the planner sets J,to zero, the total consumption will
decrease unambiguously. If the planner chooses to balance the system by setting 0 < §,< 1, the
effect of transfers on total consumption (and saving) at time (¢) will depend on three factors: (1) the
aggregation of individual consumption functions; (2) generational differences in marginal
propensity to consume (MPC); and (3) the expectations of the young on the future policy (E:J:+1).
In our model, MPC of the old is one. However, in the existence of altruistic transfers, imperfect
capital markets, and accidental bequests, the old may have a lower MPC, which may reduce
positive effects of the policy on consumption. On the other hand, as expressed by (7¢), a positive
correlation between expectations of the young (£:0,+1) and the policy (d,) magnifies the increase in
total consumption at time (7). The net effect of transfers on the total consumption,



C,=Rec, +Lc (9a)

vt

can be observed as follows.

qC, _ ROtx—L0Otx
dos

t

I+r (+n —6)" —L%} (9b)

2+r 2+r do,

Since L, =(1+n, —6,)L,_,, when we normalize L. (i.e. R;) to one, (9b) becomes.

aC, _ 1 |1 9By _g)lon (9c)
ds, 2+r ds

t t

As seen in (9c¢), the short-run effect of any generational policy on total consumption is positive
only if: (1) the difference between MPCs of the old and the young is positive (1/(2+7) in our
model); and (2) the aggregated effect of the generational policy on expectations of the young at ¢ is
not less than negative one. As our model implies, even if future shocks are not anticipated, agents
can have expectations on future transfers conditional on the transfers they paid before. Depending
on how the sustainability of the planner’s policy is perceived,” the expectations on future transfers
can diverge from the actual transfer policy executed by the planner. To see how this diversion
affects consumption in the long-run, we assume, for the moment, that:

r=n,—-6,=0 (10a)
and
EQ,.,=0,=0. (10b)

t7t+1

With these assumptions (7¢) becomes:

¢, = %[w ~ 0,65, +OE, 5, ]. (11a)
Since c,,,, =(1+7)s, +b,,, we obtain
Con =+ M| W—tx+ 6,08, —c, |+b,, (11b)

where b,,, =tx—0,txo,,,. Similar to (7e), the young also have the following consumption function

t+1°
at time (¢+1).
= %[w —0,ix5, + OE, 5, | (11c)

cyHl

? There can also be a time-inconsistency problem, if the planner’s policy is not binding, as shown by Aydede (2008).



To aggregate (11b) and (11c), we use
L.,=0+n-6)L,,. (114d)

Because L. (i.e. R,) was normalized to one before and, by assumptions, €,,, =0 and

n,, =n,—6, =0, it becomes the following.

L,=0+n-6)L_ =R, =1 (11e)
By substituting (11b) and (11c¢) into

Crat = Ry + Ly (119
we obtain the following total consumption at time (¢+1).

C, =w+ %@tx(EméH2 —-EJ,)+ %H, tx(5,,, —9,) (11g)

Equation (11g) means that, in the long run, even if the planner maintains its policy in each period
as

0<3, =5, =..=05, (12a)

deteriorating expectations (£+10,+2 < Ed,+1) on the sustainability of the system can reduce the
consumption.'® If the policy is binding and sustainable, that is

ES,., =E, 0

t~t+1 t+1%1+2

=5 =5

P (12b)

it becomes irrelevant, as expected, in terms of its effect on consumption in the second and
subsequent periods. However, when ¢ is set higher than zero and not binding, people may
question not only the credibility of the policy but also the sustainability of the program. If we
restrict expectations on the policy as 0 < E_ 0, <1 and assume that the young expect an unfair

PAYG in the second period by setting £,0,+1 = 0, the consumption unambiguously increases in the
first period. Even if the planner keeps the same policy in the futures, as stated by (12a), and the
young expect an unfair PAYG, the consumption for future periods is not affected.'" This outcome
changes if we allow people to expect the program can be terminated by the planner. Therefore, if
we expand the constraint for the expectations on the policy by (4e), not only the effect of the
distributional policy on consumption can be negative in the second period, but also in the first
period.

10 Even if we relax the assumptions that » = (n, - 6) = 0 and E,0,+; = 0,4, = 0, the fundamental result of (11g) does not
change.
"1f the lower bound for expectations is E0;11 = 0, the result of (E;10.+2 - Ed1) 1S never negative.



In summary, when there 1s an unexpected shock in a PAYG system, transfers may be
chosen by the planner to balance the system. Once the initial transfer is set, every succeeding
generation can have expectations about future transfers. If the planner’s policy is not credible in
people’s eyes, expectations can deviate from the actual policy and the existence of the system can
be questioned by people. Even if the policy is set and sustained as a Ponzi scheme (6, = 6,41 = 1),
people might smooth their lifetime consumption by expecting otherwise. Therefore, the effect of
intergenerational transfers on total consumption critically depends on people’s expectations. The
consumption is unambiguously'? higher in the short-run only if it is believed that the system will
exist. When there is an increasing possibility that the system can be ended as the planner insists on
unsustainable policies, people may expect negative transfers which in turn reduce consumption and
increase saving. In fact, this reduction would be more than the amount if the planner were to set a
zero-transfer policy in the first place.

2. Conclusion

When a PAYG system is initiated for the first time, consumption increases unambiguously.
In the absence of adverse shocks, even if it is not optimal, a PAYG system can be sustainable.
Except for generations at the startup, the existence of a PAYG system does not constitute wealth
redistribution among generations and, therefore, transfers from the young to the old cannot affect
consumption.” PAYG systems are transfer schemes and fundamentally depend on productivity,
demographic parameters, and labor market characteristics, which shape the system’s budget.
Changes in them force the planner to decide how to adjust the parameters to rebalance the system
in the short-run. When transfers are used in these parametric “reforms,” adverse shocks generate
significant wealth redistributions among generations, similar to the system’s introduction.

However, unlike the startup of the system, when a distribution policy for an adverse shock
is set by the planner, depending on how adverse shocks are handled by the planner, people have
expectations on the same policy in the future as well as on the sustainability of the system. It is
well known that Ponzi schemes postpone fiscal liabilities to coming generations and hence
increase consumption for living generations. Our finding adds a different perspective to this
common belief: as long as people are rational and realize that the PAYG system becomes
unsustainable by a Ponzi scheme at the extreme, we argue that, even if transfers lead to significant
wealth transfers between different age cohorts with different MPCs, national saving can increase
more than the amount that an optimal policy with zero transfers would achieve in face of adverse
shocks.

12 We assume that the lower boundary of E,d,+ is zero. However, if the policy is not binding, as in (4e), the change in
consumption becomes ambiguous even in the first period.

" If we assume that the return on private investment is higher (lower) than the implicit rate of return of PAYG
contributions, every generation gains (loses) the difference.
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