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Abstract 

We study the aggregate effects of a social security reform in a large overlapping 

generations model where markets are incomplete and households face 

uninsurable idiosyncratic income shocks. We depart from the previous literature 

by assuming that, because of lack of commitment in the credit market, the 

borrowing constraint in the unique asset is endogenously determined by the 

agents' incentives to default on previous debts. We find that a model with fixed 

borrowing constraints overestimates the positive effect of reforming social security 

on the capital stock and the saving rate, compared to our model with endogenous 

borrowing limit. The reason is that, in the latter, the size of precautionary savings is 

smaller because after the reform the incentives to default on previous debts are 

lower and consequently households face more relaxed borrowing limits. Adding 

retirement accounts to the basic model does not change these conclusions, 

although the quantitative importance of endogenizing borrowing constraints is 

reduced. 
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with age i = 1, the lowest realization of the productivity shock,5 and no assets. Total
assets of dead agents are seized by the government.
Workers and retirees decide howmuch to consume (c) and save/borrow (a) to max-

imize their lifetime utility. The one period utility function is of the class of CRRA,
with risk-aversion coefficient σ and discount factor β. In order to determine a worker’s
endogenous borrowing constraint, we have to compare the continuation value of pay-
ing back a loan of a given size, or defaulting. The latter implies a complete discharge
of the debt but also a punishment: defaulters are permanently excluded form the
credit market and can only keep a fraction φ < 1 of their interest income. Alter-
natively, we might think that defaulters can only save through a storage technology
which yields a fraction φ of the market interest rate.6 We assume that retirees cannot
borrow.
Workers pay a social security tax proportional to their labor income (τ ss). The pro-

ceedings are used to finance social security benefits, computed as a replacement rate
times the average wage in the economy. The social security system is self-financed.
The government also collects income taxes (τ) from labor and capital income plus
unintended bequests from all agents, and spends it in unproductive government con-
sumption (G) keeping each period a balanced budget. Finally, there is a technology to
produce the only good in the economy (Y ) using labor (L) and capital (K), described
by a Cobb-Douglas production function.
We consider only a stationary equilibrium, in which all prices and aggregate quan-

tities remain constant over time. This allows us to write the model in a simple
recursive language.

2.1 Consumer’s Problem

To characterize consumer’s problem, we first have to describe the continuation value
for agents that defaulted in their previous debts and consequently are excluded from
the borrowing market and from the possibility of earning the market interest rate
on accumulated liquid assets. This value is necessary to compute the endogenous
borrowing limit in the problem faced by consumers in equilibrium.

5This assumption is intended to capture the transition of young workers from unemployement
to their first job. A more complicated version of the model would include different employment
probabilities according to age.

6This punishment is weaker than the one in Zhang (1997) and Kehoe and Levine (1993). In these
papers, defaulters revert to autarky, this is, they cannot borrow nor save in their remaining periods
of life. Such a harsh punishment would certainly work in our favor, although it might not be realistic.
In addition, full autarky in the scenario without social security would imply zero consumption in the
retirement period. We also explored the possibility of precluding defaulters only to borrow, allowing
them to earn full interest income (φ = 1). It turned out that this punishment was too weak to
sustain a positive amount of debt in equilibrium, a result already suggested by Bulow and Rogoff
(1989).
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Value of default:

Let’s start with a retired individual in her last period of life (i = I). This agent
will consume all her income, given by the common social security transfer plus any
remaining assets. Hence, her utility is given by:

v∗r (a, I) =
[TRss + (1 + φr (1− τ)) a]1−σ

1− σ

Going backwards, a retired individual of age i = {Ir, ..., I − 1} faces the following
problem:

v∗r (a, i) = max{c,a0}

½
c1−σ

1− σ
+ βs (i) v∗r (a

0, i+ 1)

¾

s.t. c+ a0 = TRss + (1 + φr (1− τ)) a

a0 ≥ 0

Notice that this individual cannot borrow and keeps only a fraction φ of interest
income, as a punishment from past behavior. Now let’s move to workers which de-
faulted in their previous debts and are in their last period of working life (i = Ir−1).
Their problem is described by:

v∗e (a, Ir−1, η) = max{c,a0}

½
c1−σ

1− σ
+ βv∗r (a

0, Ir)

¾

s.t. c+ a0 = (1− τ) (1− τ ss) ηwe (Ir − 1) + (1 + φr (1− τ)) a

a0 ≥ 0

with an additional state variable η representing their current income shock. The
problem is similar for workers at ages i = {1, ..., Ir − 2}:

v∗e (a, i, η) = max{c,a0}

(
c1−σ

1− σ
+ β

X
η0∈E

π(η, η0)v∗e (a
0, i+ 1, η0)

)

s.t. c+ a0 = (1− τ) (1− τ ss) ηwe (i) + (1 + φr (1− τ)) a

a0 ≥ 0

with the probabilities π(η, η0) used to compute expectations about next period’s in-
come.

6
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Consumer’s Problem with Endogenous Borrowing Constraints:

We are ready now to described the problem faced by consumers in equilibrium.
Again, we start with a retired agent in her last period of life (i = I):

vr (a, I) =
[TRss + (1 + r (1− τ)) a]1−σ

1− σ

and at ages i = {Ir, ..., I − 1}:

vr (a, i) = max
{c,a0}

½
c1−σ

1− σ
+ βs (i) vr (a

0, i+ 1)

¾
s.t. c+ a0 = TRss + (1 + r (1− τ)) a

a0 ≥ 0

Notice that the only difference with the default values is that retirees now earn full
interest income for their assets, although they are not allowed to borrow because
they cannot commit to payback anything with certainty as they face a positive death
probability. A worker in her last period of working life (i = Ir− 1) faces the problem

ve (a, Ir−1, η) = max
{c,a0}

½
c1−σ

1− σ
+ βvr (a

0, Ir)

¾
s.t. c+ a0 = (1− τ) (1− τ ss) ηwe (Ir − 1) + (1 + r (1− τ)) a

a0 ≥ 0

again similar to the default value except for the interest income. The interesting
problem is the one faced by worker of age i = {1, ..., Ir − 2}:

ve (a, i, η) = max
{c,a0}

(
c1−σ

1− σ
+ β

X
η0∈E

π(η, η0)ve (a
0, i+ 1, η0)

)

s.t. c+ a0 = (1− τ) (1− τ ss) ηwe (i) + (1 + r (1− τ)) a

a0 ≥ −b(i)
where the endogenous borrowing constraint −b(i) satisfies the individual rationality
constraint:

min {b(i)| ve (−b(i), i+ 1, η0) ≥ v∗e (0, i+ 1, η
0)} ∀η0 ∈ E

Workers are able to borrow only that amount of resources for which the value
of paying back this debt is no less than the value of defaulting next period for all
possible realizations of the income shock. This gives rise to an endogenous, age-
specific, borrowing constraint. Solving each of the previous problems, we obtain
optimal decision rules for consumption and next period assets for workers gce (a, i, η),
gae (a, i, η) and retirees g

c
r (a, i), g

a
r (a, i).
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Figure 4: Changes in Savings Rates with Endogenous Borrowing Constraints
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