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Abstract

Existing models of foreign debt and insurance capacity assume that the costs

and benefits of default are evenly distributed across agents in the defaulting

country. To study how tensions among different groups inside a country affect

its sovereign risk management I consider an economy whose agents differ in

their life spans. This makes the cost and benefits of default to be different

across generations. The country is able to come up with a positive level of

insurance by linking intergenerational transfers to the default decision of its

citizens. This results is found both for the case of a Ramsey planner who

cares for all present and future generations, and when decisions are taken by

majority vote among living generations.
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1 Introduction

The build-up of debt in LDC countries in the 1970s and the crisis of the 1980s,

renewed interest on the issue of contract enforcement between sovereign na-

tions. A central issue in the sovereign debt literature has been the study of

the mechanisms that support a positive amount of lending, and the determi-

nants of a country’s debt and insurance capacity. Research has stressed the

strategic nature of default, arguing that the binding constraint on contract

repayments is often a country’s willingness to pay instead of its ability to do

so1.

Much of the literature attempts to clarify the role that different penalties

to default play in supporting a positive level of debt. Among these are rep-

utational2 models that assume that the only penalty available is to restrict

a defaulting country’s access to international capital markets. Whether rep-

utational considerations are sufficient to support a positive level of debt,

depends on the options open to a country after it defaults3. If the legal insti-

tutions are such that a defaulting country can be completely excluded from

international capital markets, reputation can support some debt or insurance

contracts.

Existing models assume that the costs and benefits of default are evenly

distributed across agents in the economy. I argue in this paper that mod-

elling the structure of the economy in more detail clarifies the mechanisms

through which a country can guarantee its promises to repay. I analyse the

default decision of a country whose citizens have finite lives and are born at

different dates. In this setting agents cannot collateralize their obligations

and therefore can get no insurance for their income shocks if they act indi-

vidually. Nevertheless, a country can get collateral to support its contractual

obligations by means of intergenerational transfers from the young to the old.

I derive this result first for the case of a social planner that optimizes the

discounted sum of the utilities of all present and future generations. I then

1See for example Eaton and Gersovitz (1981) and Eaton, Gersovitz and Stiglitz (1985).
2Reputation is a misnomer actually. The idea is that a country repays in order to main-

tain a “good” reputation and therefore maintain access to international capital markets.
3See Bulow and Rogoff (1989), Worral (1990), Cole and Kehoe (1995), Grossman and

Han (1997), Kletzer and Wright (1998).
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check the robustness of the result by considering the optimal allocations in

modern democracies, were public decisions are taken by popular vote, ignor-

ing future generations. I find that under some assumptions intergenerational

transfers still take place to secure foreign insurance contracts.

Another way to consider this result is by studying the welfare implica-

tions of intergenerational transfers in this context. Samuelson (1958) and

Diamond (1965) have shown that the competitive equilibrium in overlapping

generations models may be inefficient. In their models intergenerational re-

distribution using money, debt or social security results in welfare gains.

Further studies showed that in a stochastic environment, if income shocks

are not perfectly positively correlated across generations, intergenerational

transfers might improve welfare by allowing for intergenerational risk shar-

ing4. The argument present in this paper refers to an additional channel

through which intergenerational transfers are welfare improving: through

the interaction of intergenerational and international risk sharing possibili-

ties5. Even if a closed economy with no transfers is at a Pareto optimum,

opening this economy to international capital markets allows it to improve

welfare through transfers from the younger generations to the older ones.

In this paper I model foreign insurance as a self-enforcing contract that

the country writes with the outside insurers and I find that it is optimal to

give the agents incentives not to default by allowing consumption to grow

with individual income for high levels of income. Thus, this work is related

to the literature on international portfolio diversification that tries to explain

why the observed degree of international risk sharing is so low6. The theorized

solutions for this puzzle emphasize the role of transaction and information

costs or the existence of non-tradables goods. Enforcement problems, by

rendering international markets incomplete, also serve as an explanation

The organization of the paper is as follows. In section 2 I derive the opti-

mal insurance contracts for a social planner, whose optimization problem is

4See Fischer (1983), Gordon and Varian (1988), Gale (1990), Blanchard and Weil
(1992).

5See Shiller (1998) considers this case and also the effect of intragenerational risk shar-
ing, but in a context where ther are no enforcement problems.

6See French and Poterba (1991), Lewis (1994) Tesar and Werner (1995) and Kang and
Stulz (1995), or Obstfeld and Rogoff (1996) for a survey.
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modeled as a Principal Agent maximisation subject to the relevant incentive

compatibility constraints that guarantee that in every state of nature there

will be no incentive to default. Section 3 considers the optimal allocation in a

political economy setting, were policies are decided every period by majority

vote among the living generations. Section 4 summarizes the findings and

presents ideas for further research. The paper concludes with a mathematical

appendix.

2 Foreign Insurance

2.1 Basic model

The economy considered has an infinite horizon overlapping generations struc-

ture. Each person lives for two periods and has a separable logarithmic utility

function over current and future consumption, with discount factor β < 1.

E[U(C1, C2)] = E[lnC1] + βE[lnC2] (1)

Random i.i.d. nonstorable endowments Y1i and Y2i are received in each

period and in state i by the young and the old respectively. All individuals

within each generation are identical in tastes and endowment, therefore there

is no incentive for intragenerational trade, and nothing is available to trade

with other generations.

Risk aversion and the presence of aggregate risk make it desirable to bor-

row from the international capital market to smooth consumption. Asset

transactions between countries can be broken down in two components: a

riskless intertemporal loan and a pure risk-sharing contract. Although in

reality these come together, for convenience I abstract from the lending com-

ponent and concentrate on the risk sharing one, considering only one-period

pure insurance contracts7.

I assume the presence of an infinitely lived benevolent social planner that

maximizes the discounted sum of every generation’s utilities (discounted by

the factor β), and centralizes contractual arrangements with the rest of the

7This makes the incentive to default appear in the good states of nature, since it is in
those that the country has to transfer resources to the insurers.
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world. Every period, contracts are written before that period’s uncertainty

is revealed. The first best outcome would be that all the uncertainty be

absorbed by risk neutral foreign insurers. But after the uncertainty is re-

vealed both the young and the old can decide to default on the outstanding

contracts and the economy reverts to autarky where each agent consumes

their endowment and no transfers are made with the rest of the world. This

restricts the ex-ante contracts to be self enforceable, and competition among

insurers results in the sovereign being offered an optimal contract.

The general set-up of the problem then has the social planner’s objective

function and the constraints that she faces. To have a usefull benchmark I

include a restriction showing that it could also be the case that the social

planner wants to default. The other constraints are the resource constraint

that aggregate consumption must be equal to aggregate income net of insur-

ance payments, and the zero profit condition for the insurers. The optimal

contract must then solve the following problem:

max
C1i(s),C2j(s),Pi(s)

∞∑
s=t

βs−t[
∑

i

qi lnC1i(s) +
∑
j

qj lnC2j(s)] (2)

s.t. (R.C.) C1i(s) + C2i(s) = Y1i(s) + Y2i(s)− Pi(s) ∀i, s

(0 P.C.)
∑

i

qiPi(s) = 0 ∀s

(I.C.Y.) lnC1i(s)+β
∑
j

qj lnC2j(s+1) ≥ lnY1i(s)+β
∑
j

qj lnY2j(s+1) ∀i, s

(I.C.O.) C2i(s) ≥ Y2i(s) ∀i, s

(I.C.S.P.) lnC1i(s) + lnC2i(s) +
T∑

r=1

βr[
∑
j

lnC1i(s+ r) +
∑
j

lnC2i(s+ r)]

≥ lnY1i(s) + lnY2i(s) +
T∑

r=1

βr[
∑
j

lnY1i(s+ r) +
∑
j

lnY2i(s+ r)]
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where qi is the probability of state i, meaning a given outcome of the shock

for both the young and old. C1i and C2i are consumption allocations in state

i to the young and old respectively. Pi are payments to the outside insur-

ers in state i (could be negative in some states). (R.C.) stands for resource

constraint and has associated multiplier νi, (0 P.C) stands for the zero profit

condition for the insurers with multiplier µ, (I.C.Y.) means incentive com-

patibility constraint for the young with multiplier λi, (I.C.O.) is the incentive

compatibility constraint for the old with multiplier δi. Finally (I.C.S.P.) is

the incentive compatibility for the social planner and reflects the fact that

the country is excluded from international capital markets for T periods. Its

multiplier is γi.

The young and the old, have to be given incentives not to default in any

state of nature. This is reflected in the (I.C.Y.) and (I.C.O.) constraints.

The (I.C.Y.) thus reflects the fact that ex-post for every state i I want the

young’s expected utility if they abide by their contractual obligations (i.e.

the LHS of the inequality) to be at least as great as the expected utility they

would get under autarky if they defaulted (i.e. the RHS of the inequality).

The (I.C.O.) constraint reflects that the old must be given at least their

endowment in every state of nature. Finally the (I.C.S.O.) shows that the

social planner weighs the utility of following the contract today and for the

next T periods in order to see if she wants to default or not. The form

of the outside option needs to be discussed. It is assumed here that when

somebody defaults the social planner is unable to exact transfers from the

agents. Although this threat is subgame perfect, it is not renegotiation proof

if, once the economy has defaulted, agents could be better off by engaging

in some transactions. A rationale for this assumption would be to have a

continumm of agents of both types and therefore each agent sees the outcome

of defaulting as actually consuming her endowment.

Let’s write now the lagrangian for the maximization problem of the social

planner as given by equation (2),

L =
∞∑
s=t

βs−t[
∑

i

qi lnC1i(s) +
∑
j

qj lnC2j(s) +
∑

i

νi(s)(Y1i(s) + Y2i(s)− Pi(s)
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−C1i(s)− C2i(s)) + µ(s)
∑

i

qiPi(s) +
∑

i

λi(s)(lnC1i(s) + β
∑
j

qj lnC2j(s+ 1)

− lnY1i(s)− β
∑
j

qj lnY2j(s+ 1)) +
∑

i

δi(C2i(s)− Y2i(s))

+
∑

i

γi(s)(lnC1i(s) + lnC2i(s) +
T∑

r=1

βr[
∑
j

lnC1i(s+ r) +
∑
j

lnC2i(s+ r)])]

Taking the first order conditions with respect to C1i(s), C2i(s), and Pi(s)

gives the following relations,

dL

dC1i(s)
=

qi
C1i(s)

− νi(s) + λi(s)

C1i(s)
+
γi(s) +

∑T
r=1

∑
j γj(s− r)qi

C1i(s)
= 0

dL

dC2i(s)
=

qi
C2i(s)

−νi(s)+
∑

j λj(s− 1)qi
C2i(s)

+
γi(s) +

∑T
r=1

∑
j γj(s− r)qi

C2i(s)
−δi = 0

dL

dPi(s)
= νi(s)− qiµ(s) = 0

Replacing νi(s) from the third equation into the first two, dropping time

indexes (since I concentrate on steady states), and rearranging terms, I get,

1 + λi

qi
+ γi + T

∑
j γj

C1i
= µ

1 +
∑

j λj + γi + T
∑

j γj

C2i
− δi = µ

2.2 Social planner with full taxation power

As a first benchmark I consider a scenario in which the social planner has

full taxation power. In this case the incentive compatibility constraints of

the young and old are irrelevant since the social planner is able to exact any

amounts of income in the form of taxes. The problem from the previous set

up reduces considerably as now it is the case that λi = δi = 0 ∀i. The first

order conditions reduce to,
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C1i =
1 + γi + T

∑
j γj

µ

C2i =
1 + γi + T

∑
j γj

µ

Thus C1i = C2i = Ci ∀i. Let’s consider now the (I.C.S.P.). First note

that since the social planner has full power to tax and make transfers the

outside option for her is not autarky for every agent, but a situation in

which she allocates consumption optimally in a closed economy. Optimal

allocations in a closed economy are given by8,

Cc
1i = C

c
2i = C

c
i =

Y1i + Y2i

2

Thus the (I.C.S.P.) in steady state reduces to, eliminating a factor 2 on

both sides, and defining Yi ≡ Y1i + Y2i,

lnCi +
1− βT

1− β
∑
j

lnCj ≥ lnYi

2
+

1− βT

1− β
∑

j lnYj

2

But this is simply the incentive compatibility constraint that is found

in the literature for the case of a representative agent9. All their results

must still hold. For bad shocks γi = 0 and consumption is stabilized, but

for higher income realizations the (I.C.S.P.) starts to bind and consumption

must increase with income.

PROPOSITION: If the social planner has full taxation power, the prob-

lem reduces to a representative agent economy, and all the results are similar

to those found in the existing literature. Agents consume half the avail-

able income (net of insurance payments) each period, irrespective of their

endowments.

8See Fischer (1983), with the caveat that in his set-up the social planner weighs second
period income by the factor β.

9Worrall(1990), Obstfeld and Rogoff(1996) for whom T = ∞.
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2.3 Social planner with no taxation power and unable

to make intergenerational transfers

From now on we will assume that the social planner has no taxation power.

This means that the incentive compatibility constraints of the agents will be

active now. Thus if an agent consumes less than her income in a given state

it must be because she expects to het a higher expected utility by doing this

than what she would get in autarky. I will assume that the parameters T

and β are such that the (I.C.Y.) and (I.C.O.) imply the (I.C.S.P.), i.e. this

last constraint is not binding in any state, and γi = 0 ∀ i.
At this point we will also assume that the social planner is unable to make

intergenerational transfers. In this case the problem reduces to one in which

the social planner tries to write insurance contracts with the outside insurers

separately for the young and old. Thus the (R.C.) and (0 P.C.) decouple in

two, one for each type of agent,

(R.C.Y.) C1i(s) = Y1i(s)− P1i(s) ∀ i, s

(R.C.O.) C2i(s) = Y2i(s)− P2i(s) ∀ i, s

(0 P.C.Y.)
∑

i

qiP1i(s) = 0 ∀ i, s

(0 P.C.O.)
∑

i

qiP2i(s) = 0 ∀ i, s

From the (I.C.O.) and the second period zero profit condition it can be

seen that the agent gets no insurance in the second period and consumes

her endowment. Plugging this in the (I.C.Y.) the second term in both sides

cancels out. The remaining inequality is given by,

(I.C.Y.)′ lnC1i(t) ≥ lnY1i(t) ∀ i
Similar reasoning now tells us that the agent can get no insurance in

the first period. Thus, in the absence of intergenerational transfers, a so-

cial planner that has no taxation power is unable to get insurance from the

international capital markets
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PROPOSITION: If the social planner has no taxation power, and cannot

make intergenerational transfers, the economy can get no insurance. Agents

must consume their endowments.

2.4 Social planner with no taxation power, but able to

make intergenerational transfers

After having considered the previous two benchmark cases we will study

now an intermediate situation in which the social planner has to take into

consideration the incentive compatibility constraints of young and old, but

can make intergenerational transfers.

Let’s call the sum of the multipliers
∑

j λj as Σ, and define C1 ≡ 1
µ
.

From the (I.C.O.) and the FOC we get that when δi = 0, something that

happens for low second period income realizations, consumption for the old is

stabilized at level C1(1+Σ) and increases one to one with income for higher

shocks when the (I.C.O.) is binding. Something similar can be said about

the consumption of the young, who get C1 for low income realizations when

λi = 010. The optimal allocations can now be rewritten as:

C1i = (1 +
λi

qi
)C1 (3)

C2i = max[(1 + Σ)C1, Y2i]

Let’s now go back to the (I.C.Y.). Its RHS is increasing in Y1i, therefore

there is a threshold income, Y ∗
1 at which it starts to bind. For this and higher

income levels then (I.C.Y.) holds as an equality.

lnC1i + β
∑
j

qj lnC2j = lnY1i + β
∑
j

qj lnY2j ∀Y1i ≥ Y ∗
1

lnC1 + β
∑
j

qj lnC2j = lnY ∗
1 + β

∑
j

qj lnY2j (4)

10This explains why I defined C1 ≡ 1
µ , C1 is the level at which insurance stabilizes the

consumption of the young for bad shocks.
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Taking the difference of the (I.C.Y.) for one of the states i with Y1i ≥ Y ∗
1

and the one corresponding to the threshold state Y ∗
1 I get the following

expression for C1i,

lnC1i − lnC1 = lnY1i − lnY ∗
1 ∀Y1i ≥ Y ∗

1

This allows us to rewrite the optimum allocations as,

C1i = max [C1,
C1

Y ∗
1

Y1i] (5)

C2i = max[(1 + Σ)C1, Y2i]

Y
1
*

C
1

45o

Youngs Income

Youngs Consumption

0

Figure 1: Optimal allocations for the Young

The optimal allocations are sketched in figures 1 and 2. The young are

taxed11 a constant proportion of their income and in exchange they receive

a put option on their after tax income when young and another on their

income when old. It is easy to understand the intuition behind the optimal

11Actually in this economy the government has no taxation powers, all transfers are
voluntary.
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incentive compatible contract. Let’s start with the old. Ex post, in every

state, they cannot consume less than their income, because they can always

resort to autarky. But if they were to consume only their income, there would

be no incentive for the young to pay in the states of nature where they are

called to do so. As can be seen in the (I.C.Y.), it is a higher expected utility

when old that drives incentives for the young. Therefore there must be net

intergenerational transfers from the young to the old in order to support

foreign insurance. We will see that this result turns out to be very robust to

changes in the setting.

C
2

45o

Olds Income

Olds Consumption

0

A

Figure 2: Optimal allocations for the Old

PROPOSITION: If the social planner has no taxation power, but can make

intergenerational transfers, then the economy can sustain a positive level of

insurance with the outside world.

Transfers to the old take place for low realizations of their income,when

they are most valued, and stabilize their consumption at some level C2. For

the young, at low levels of income there is no enforcement problem and

consumption can be smoothed across these states. For higher levels of income

12



the temptation to default would be too big under full insurance so the optimal

contract calls for increasing consumption after some threshold income level

Y ∗
1 . As is the case in representative agents models, limitations on how much

both types of agents are willing to pay in good times reduce the level of

consumption guaranteed by insurers for the bad states of nature.

From the (I.C.Y.) I see that, for a representative young, the lifetime utility

gain of the transfers that she will receive when old is equal to the utility loss

of being taxed at rate 1− C1

Y ∗
1
in every state receiving no insurance. Therefore

the utility difference of having the insurance and consuming C1 instead of
C1Yi

Y ∗
1

for incomes below Y ∗
1 is the lifetime utility gain of having access to the

international capital markets as perceived by an individual. From the social

planner point of view, this utility difference plus 1− β times the equivalent

one of insurance to the old is the surplus S of foreign insurance. The level of

intergenerational transfers T is given by the difference between the expected

consumption of the old and their expected income, the area of triangle 0C1A

in figure 2.

PROPOSITION: Intergenerational transfers from the young to the old by

raising collateral that supports foreign insurance increase welfare.

The optimum allocations achievable through foreign insurance are com-

pletely characterized by three parameters: the minimum consumption of the

young, C1, the level of income at which the young need to be given incentives

not to default, Y ∗
1 , and the ratio between the minimum consumption of the

old and the young, 1 + Σ. That this is the case can be seen in the graphs 1

and 2. Therefore I need three equations in these three unknowns to solve the

problem. In the appendix I show how to get these equations for the special

case when the income shocks are lognormally distributed.

Comparative statics12 show that an increase in the volatility of first period

income σ1 does not affect the tax rate or the intergenerational transfers to

the old. It also increases S because although the expected lifetime utility

decreases, the reduction of the autarky utility is larger13. The reason for

12I derive these results in the appendix.
13All comparative statics results keep aggregate expected income Ȳ1 + Ȳ2 constant.
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these results is that an increase in σ1 has the double effect of increasing ex-

ante the value of insurance, but making it more likely that ex-post it will be

desirable to default. Therefore these two effects lead to a reduction in the

effective insurance level that the young receive (i.e. C1 falls), accompanied

by an increase in its value.

An increase in the volatility of second period consumption σ2 increases

the tax rate, transfers but reduces S. This works by increasing the cost of

defaulting for the young since they will be facing a lower expected utility

of second period income. This allows to increase the taxes that the social

planner can exact for a given level of transfers. This mechanism is very

similar in nature to the precautionary motive for savings14. If marginal utility

is convex, which is the case for logarithmic utility, then an increase in second

period endowment volatility increases savings, tilting consumption to the

future. In our model there are no savings, but transfers shift consumption

from the first to the second period.

Increasing the average income of the old relative to the average income

of the young has negative effects on welfare because now a given transfer to

the old is less valuable to them. This reduces the taxes and transfers in the

economy. Finally, an increase of β increases the taxes and insurance level for

the young while leaving the intergenerational transfers constant. This is so

because more patience means that future transfers are valued more by the

young when taking their default decision. Therefore they can be taxed more

and in exchange receive more coverage (i.e. C1 increases).

There is an important distinction between the optimal contract in the

open economy and that of a closed economy, as studied in Coate and Raval-

lion (1993), or Kocherlakota (1996). In the closed economy case, the size

of steady state transfers between parties is inversely related to the degree

of covariance in their income streams. Instead, in our set-up the degree of

risk sharing achieved by foreign insurance is unaffected by the correlation of

shocks across agents. This is so because the outside option is assumed to

be one of no further transfers between agents. If instead default is followed

by some state contingent transfers from the young to the old, these transfers

14See for example Leland (1968), Sandmo (1970), or more recently Kimball (1987) and
Caballero (1990)
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are more valuable the more negatively correlated their income shocks. Thus

the reservation utilities of the agents would be higher, and the level of insur-

ance supported lower the more negatively correlated are the shocks across

generations.

3 Insurance and Political Economy

In modern democracies, public decisions are taken by popular vote. Since

only the living vote. I want to determine under what conditions an economy

with the same structure as in the previous section and with democratic in-

stitutions, can achieve some risk sharing with the rest of the world. In short,

what I find is that if living generations behave cooperatively, conditioning

intergenerational transfers to the default decision of previous generations, a

positive level of insurance can be supported in equilibrium.

The access to international capital markets has some elements of what

Rangel (1997) calls an intergenerational good or IG. These are commodities

that are supplied before the generations that benefits most from them are

born. Agents pay later in life by producing IGs for the next generations. But,

assuming that it is not possible to exclude future generations from consuming

the IG, living agents have no incentive to produce them15. Rangel then

studies how the political process allocates these IGs. He finds that, despite

the problem with the timing of exchange, they are supplied in equilibrium if

fiscal policies like capital taxation are linked to the provision of the IGs.

Now I can consider the similarities between these intergenerational goods

and the access to international capital markets. First, access is supplied each

period by the renewed compromise of those alive not to default on outstand-

ing contracts. Also there is no excludability since once access is renewed it is

not possible to exclude future generations from their benefits. Thus an exter-

nality arises because while agents alive pay the costs of renewed access, they

do not internalize the benefits that access to these markets have on future

generations. The timing problem can be seen more clearly if one changes the

previous assumptions and gives the old a constant income. Therefore foreign

15An example of an IG would be expenditures in the education of the next generation.
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insurance benefits only the young ex-ante, and is worthless for the old16.

I assume that every period there is an election in which all agents alive

vote, choosing an element of the policy space Pt, which might include deci-

sions on default and on the level of intergenerational transfers. I also assume

that every period the young are in power with probability θ, and the old are

in power with probability 1−θ. One interpretation is that there is stochastic

population growth and that θ is the probability that the rate of popula-

tion growth be positive. Then under the assumptions of homogeneity among

agents of the same generation, policy is taken acording to the preferences of

the “median voter”17, the representative agent of the larger generation. Thus

θ is the probability that the young are a political majority.

I model the electoral process as an infinite extensive form game of com-

plete information. In every period t the largest generation chooses a policy

pt ∈ Pt knowing the history of previous moves ht = (p1, ..., pt−1). An outcome

of the game is given by a vector p = (p1, p2, ...), and the payoff of generation

t is given by E[ln(C1(pt)] + βE[ln(C2(pt+1)]. The set of political equilibria is

given by the set of subgame perfect equilibria of this game.

If I include the default decision in the public policy space this means that

the ruling party is the only one that decides whether to default or not. If the

ruling party also decides on allocations18 I would have a situation in which

when the old are in power the economy has no insurance with the outside

world and the old fully expropiate the young. A richer outcome is achieved

if one assumes that the default decision is a private choice that agents can

make even when they are not in power. A way to interpret this is to think

that there is a constitutional clause that says that agents have the right to

withdraw from society at any time. This makes the policy space to only

include allocation decisions. By changing the allocations, the size and the

distribution of the surplus of the relation with the foreign insurers changes.

As before I am going to concentrate on steady state outcomes, i.e. equilib-

ria where the state contingent transfers and insurance payments are constant

16This would be an example of a pure intergenerational good, one that does not produce
any benefit to the generation that pays for it.

17Actually, the concept of a median voter is not well defined in models with multidi-
mensional policy spaces.

18This would correspond to the case of full taxation power in the social planner problem.
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through time. It is easy to show that there exist infinitely many stationary

equilibria in which some level of insurance is warranted by outside insurers.

These are all allocations that give both generations alive a higher ex-ante

utility than autarky, and that are at the same time ex-post incentive com-

patible. The out of equilibrium strategies associated with these equilibria are

punishments that take the economy to autarky forever in case of deviations

from the stationary allocations.

PROPOSITION: A positive level of foreign insurance can be sustained as

a political equilibrium if intergenerational transfers are conditioned on past

default decisions.

I am interested in the best possible outcome, and this can be found as

the Nash equilibrium of the game in which both generations maximize their

utilities when in power subject to the relevant constraints. When the old are

in power this results in the young being taxed at the maximum level that

leaves them indifferent between cooperating or going to autarky. By contrast

when the young are in power they have an incentive to make transfers to the

old, as long as they expect to receive themselves a transfer next period in

case the future young are in power. Denoting with ˆ allocations when the

young are in power, and with ˇ allocations when the old are in power, the

problem is then for the young:

max
Ĉ1i,Ĉ2i,P̂i

∑
i

qi ln Ĉ1i + β[θ
∑

i

qi ln Ĉ2i + (1− θ)∑
i

qi ln Č2i] (6)

s.t. (R.C.) Ĉ1i + Ĉ2i = Y1i + Y2i − P̂i ∀i

(I.R.)
∑

i

qiP̂i = K̂

(I.C.Y.) ln Ĉ1i+β[θ
∑
j

qj ln Ĉ2j+(1−θ)
∑
j

qj ln Č2j ] ≥ lnY1i+β
∑
j

qj lnY2j ∀i

(I.C.O.) Ĉ2i ≥ Y2i ∀i
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And the corresponding problem for the old:

max
Č1i,Č2i,P̌i

∑
i

qi ln Č2i (7)

s.t. (R.C.) Č1i + Č2i = Y1i + Y2i − P̌i ∀i

(I.R.)
∑

i

qiP̌i = Ǩ

(I.C.Y.) ln Č1i+β[θ
∑
j

qj ln Ĉ2j+(1−θ)
∑
j

qj ln Č2j ] ≥ lnY1i+β
∑
j

qj lnY2j ∀i

(I.C.O.) Č2i ≥ Y2i ∀i
The difference in the set-ups comes from the fact that when the old are

in power they don’t care about the young, and the young care about the old

because the following period they will be old themselves. Also note that in a

general set-up the outside insurers may make net transfers K̂ to the country

when the young are in power, and Ǩ when the old rule19. The solution to

this problem is more involved than the one for the social planner because in

each one of the maximisations the variables Ĉ2i and Č2i appear, therefore the

optimal allocations have to be found as the Nash equilibrium of the game in

which both agents simultaneously solve their maximizations. The optimal

contracts can be characterized in spite of this technical difficulty (See graphs

3 and 4). The first order conditions tell us that as before consumption is

stabilized up to some level and that for the old it increases one to one with

income for higher levels of income, while for the young it increases by less

than one to one, reflecting taxes paid for the insurance when old. I can also

derive some results. First, the tax rate on the young is the same whether

they rule or not. This is so because as can be seen from (I.C.Y.) it is the

difference between expected utilities when old that determines the slope of

consumption with respect to income once the constraint binds. What is

different is that if the young are in power they get partial insurance.

19Fair insurance calls for θK̂ + (1 − θ)Ǩ = 0.
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PROPOSITION: If every period, the probability that one group is in power

is independent of what group was in power the previous period, then the tax

rate on the young is the same whether they are in power or not.

If the uncertainty about who holds power is revealed before contract-

ing takes place, or if it is revealed before observing the income shocks and

insurance contracts can be renegotiated, then the only outcome is to have

K̂ = Ǩ = 0. In this case the level of insurance for the old is greater when

they are in power, i.e. Č2 > Ĉ2. On the other hand, if the uncertainty about

who will rule is revealed at the same time as the income shock, it is possible

to have net transfers being made to or from the outside insurers depending

on who is the ruling party.

There exists a level of net transfers K̂∗ > 0 such that the allocation of

consumption to the old is the same whether they are in power or not. This

arises because when the old are in power the contract calls for net transfers

to be made to the outside insurers. It can be shown that this level K̂∗ is

actually the optimal one from the point of view of the young. But the old are

better off with a lower level of K̂. At this point is not possible to tell what

would be the chosen level of K̂. One way to deal with this is to assume that

there is Nash bargaining between the living generations with weights given

by the probability of being in power. Simulations would then give the way

in which K̂ changes with θ.

PROPOSITION: If the uncertainty about who holds power is revealed

before insurance contracts are written, then the minimum consumption level

for the old is higher when they are in power. Independently of who rules,

there are no net transfers between the country and the outside world.

Let’s now consider two particular cases that are of importance, θ = 0 and

θ = 1. In the first case the old always rule and qualitatively the solution is

that the young are taxed up to the point of indifference between defaulting

or not20. The reason for this is that since the old do not care about the

20See appendix for a detailed derivation of these and the following results.
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young, the (I.C.Y.) binds in all states21. These resources are then transfered

to the old that use them to insure themselves for bad shocks to their income.

The same reasoning as in the previous section tells us that the utility loss

of the young is equal to the utility gain of the old discounted by the factor

β. But in this case the young receive no insurance. Therefore there is no

lifetime utility gain from having access to international capital markets. All

that foreign insurance gives is a redistribution of utility from the first to the

second period of life.

In the case were the young always rule the problem’s set up is very similar

to the one of the social planner. I write the set-up to clarify this comparison.

max
Ĉ1i,Ĉ2i,P̂i

∑
i

qi ln Ĉ1i + β
∑

i

qi ln Ĉ2i (8)

s.t. (R.C.) Ĉ1i + Ĉ2i = Y1i + Y2i − P̂i ∀i

(I.R.)
∑

i

qiP̂i = 0

(I.C.Y.) ln Ĉ1i + β
∑
j

qj ln Ĉ2j ≥ lnY1i + β
∑
j

qj lnY2j ∀i (9)

(I.C.O.) Ĉ2i ≥ Y2i ∀i
One difference is in the relative weights of utilities in the objective func-

tion. While the social planner weighted equally the utility of the current

young and old, the young when in power discount the utility of the old by β

since for them the utility of second period consumption comes in the future.

The other difference is that I am directly solving for the steady state, so it

is the same second period allocation that enters the objective function, the

(R.C.) and the (I.C.Y.). In the appendix I show that the solution of this

problem can be compared to the one of the social planner by doing an ar-

tifice using comparative statics. I find that there is lower insurance for the

21If the (I.C.Y.) does not bind for a state i then it is possible to reduce consumption of
the young in that state giving the extra resources to the old.
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old and higher insurance for the young, and it can be shown that the overall

insurance level is lower than the case of the social planner.

PROPOSITION: The higher the probability that the young are in power,

the higher the insurance that can be supported with the outside world. In

the extreme case when the old are always in power, insurance provides no

gain in lifetime utility.

4 Conclusions

I found that in an open economy that has no commitment technology to

guarantee repayment on its contracts with foreign insurers, intergenerational

transfers generate some international collateral. These transfers, which can

be associated to social insurance payments to the old, give the young an

incentive not to default on contractual obligations, allowing the collection

of taxes from them. These tax receipts then act as collateral supporting a

positive level of international insurance. This result was found both for the

case of a social planner that maximizes the discounted sum of the expected

utilities of all present and future generations, and for the case of a political

process where decisions are taken each period by the majority vote of living

agents.

It is important to distinguish this effect from other problems studied in

the literature in which intergenerational transfers solve efficiency problems

inside a country. If both agents have the same expected income22 and if

income shocks are perfectly positively correlated there is also no room to

improve welfare by intergenerational transfers, i.e. the autarky solution is a

Pareto optimum of the closed economy. The income processes used in the

paper are very general and admit these possibilities as a particular case. Even

under these conditions intergenerational transfers increase welfare because of

their ability to build collateral to support foreign insurance.

It was found that increases in volatility lead to higher levels of transfers.

This result is related to the discussion in Rodrik (1995) and Alesina and

22This is strictly correct for the social planner, for the political economy case one has
to take the discount factor β into consideration.
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Wacziarg (1998) about the relation between government size and the degree

of openness in an economy. Rodrik argues that more open economies being

more volatile have larger governments which provide insurance services to

the population. Alesina and Wacziarg show that controlling for country size

openess no longer explains government size, except for the case of government

transfers. Given the fact that openness is correlated with the level of capital

flows in and out of a country I reinterpret this result as being consistent

with my model. Higher volatility means that insurance is more valued and

therefore there are more transfers in the economy to support a higher level

of insurance. More insurance requires a larger volume of capital flows. It

should be noted that although the correlation is the same as in the above

mentioned papers, the causality is reversed. In our model it is uncertainty

that leads to more “openness”, not the other way around.
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Appendix

Lognormal income shocks

To get the three equations in the three unknowns: C1, Σ, and Y
∗
1 , I assume

from now on that the income shocks are lognormally distributed.

lnY1 ∼ N(µ1, σ1) lnY2 ∼ N(µ2, σ2)

The first equation is simply (4), the (I.C.Y.) holding as an equality for

Y ∗
1 . I rewrite it here splitting the integral on the logarithm of second period

consumption in two parts, the one over which consumption is constant, and

the one over which consumption is given by income. To simplify notation I

define Φ2 ≡ Prob(Y2 < (1 + Σ)C1),

lnC1+βΦ2 ln(1+Σ)C1+
∫ ∞

(1+Σ)C1

Y2if(Y2i)dY2i = lnY ∗
1 +β

∑
j

qj lnY2j (10)

The second one is obtained by averaging the expressions for the con-

sumption of the young given by equations (3) and (5), and simply gives an

expression for Σ. To simplify notation I define Φ1 ≡ Prob(Y1 < Y
∗
1 )

(1 + Σ)C1 = (Prob[Y1 < Y
∗
1 ]) +

1

Y ∗
1

∫ Y max
1

Y ∗
1

Y1f(Y1)dY1)C1 (11)

The last one comes from the average resource constraint of the econ-

omy that says that the average consumption of the young plus the average

consumption of the old should be equal to the average income.

C1(1 + Σ) + C1(1 + Σ)Φ2 +
∫ Y max

2

(1+Σ)C1

Y2f(Y2)dY2 = Ȳ1 + Ȳ2 (12)

Comparative Statics

To derive comparative statics results I use Cramer determinant method. The

first step is to get the determinant of the matrix A given by the derivatives

of these three equations with respect to the three variables C1, Σ, and Y
∗
1 .

This is given by,
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det A =

∣∣∣∣∣∣∣

1+βΦ2

C1

βΦ2

1+Σ
− 1

Y ∗
1

0 1 1+Σ−Φ1

Y ∗
1

(1 + Σ)(1 + Φ2) C1(1 + Φ2) 0

∣∣∣∣∣∣∣

det A =
Φ1(1 + Φ2)

Y ∗
1

To get the effect of a change in σ1 on the equilibrium I have to get the

derivative of the three equations with respect to σ1 and replace this in each

of the columns of A. Then calculate the determinant of each of this modified

matrices. Minus the ratio of this determinant over the determinant of A is

the corresponding partial derivative of each variable with respect to σ1. I

get,

dC1

dσ1
= − φ1C1

Φ1

d(1 + Σ

dσ1
=
φ1(1 + Σ)

Φ1

dY ∗
1

dσ1
= − φ1Y

∗
1

Φ1

Where φ1 is an abreviation for the density function for first period income

evaluated at Y ∗
1 . From this relations I can derive the desired results. For

example it is direct that changes in first period volatility do not affect the

minimum second period consumption C2 = C1(1+Σ), nor the tax rate 1− C1

Y ∗
1
.

Utility goes down, but the lifetime surplus goes up. This last result can be

derived as follows. First remember that I had that lifetime utility was given

by,

S =
∫ Y ∗

1

0
[lnC1 − lnY1]f(Y1)dY1

then,

dS

dσ1
= Φ1σ1 > 0
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It is easy to see what are the effects of an increase in β. Transfers and

taxes increase, as does the minimum consumption level in the first periods

C1. Thus unambiguously the suplus S increases. To get other comparative

statics I do a simplification in order to reduce the problem to one of two

equations in two unknowns. I do this by having old’s income taking two

levels, Y H
2 with probability s, and Y L

2 with probability 1− s. This allows to
write C1 as,

C1 =
Ȳ − sY H

2

(2− s)(1 + ∑
j λj)

Replacing this expression in the first two equation (10) and (11) gives

a system of two equations in two unknowns: Σ and Y ∗
1 . I don’t go over

the details but simply state that increasing the volatility of second period

consumption increases the level of transfers and taxes. There is a decrease

in C1 and therefore in the surplus S. I can also get the influence of a swift

in average income from the young to the old. These reduce the value of

transfers, reducing taxes transfers, C1, and the surplus S.

Political Economy

Let’s solve now for the two special cases mentioned in section 4, i.e. when

power is always in the hands of the same age group. I start by analysing the

case of θ = 1, i.e. when the young are in power every period. In this case

the young maximize their lifetime expected utility subject to the relevant

constraints. The problem is given by equation (8). The set-up is very similar

to the social planner one, and I do not repeat the first order conditions here.

Let’s note that the expression for Ĉ2 is now given by

Ĉ2 = β(1 + Σ)C1

Therefore the only change from the social planner case is that it is mul-

tiplied by β. Of course all the parameters change, i.e. C1, Σ, but as we

will see this does not prevent us from getting a comparison with the social

planner outcome. To see this I rewrite the system of three equations in three

unknowns that I get in this case.
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ln Ĉ1 + βΦ2 ln β(1 + Σ)Ĉ1 +
∫ ∞

β(1+Σ)Ĉ1

Y2if(Y2i)dY2i = lnY ∗
1 + β

∑
j

qj lnY2j

(13)

(1 + Σ)Ĉ1 = (Prob[Y1 < Y
∗
1 ]) +

1

Y ∗
1

∫ Y max
1

Y ∗
1

Y1f(Y1)dY1)Ĉ1 (14)

Ĉ1(1 + Σ) + βĈ1(1 + Σ)Φ2 +
∫ Y max

2

(1+Σ)Ĉ1

Y2f(Y2)dY2 = Ȳ1 + Ȳ2 (15)

So I see that the only difference is that now I have a factor of β in one

term in the LHS of the first and the third equations. Therefore what I can

do is take comparative statistics from the social planner equilibrium when

I introduce this factor β < 1. What I find is that C1 increases and C2

decreases. Also I can determine that aggregate insurance C1+C2 goes down.

Comparisons of welfare are meaningless since I am considering two different

maximisations.

Let’s consider now the case when the old are always in power, i.e. when

θ = 0. The old maximize their utility subject to the constraint that in every

state they consume at least their income and that the young do not want to

default. Since they do not care about the utility of the young, the (I.C.Y.)

holds with an equality for every state i, giving the young an expected lifetime

utility equal to the autarky one. This is the maximization problem,

max
Č1i,Č2i,P̌i

∑
i

qi ln Č2i

s.t. (R.C.) Č1i + Č2i = Y1i + Y2i − P̌i ∀i

(I.R.)
∑

i

qiP̌i = 0

(I.C.Y.) ln Č1i + β
∑
j

qj ln Č2j = lnY1i + β
∑
j

qj lnY2j ∀i

(I.C.O.) Č2i ≥ Y2i ∀i
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From the (I.C.Y.) I get that for all states i the ratio Č1i

Y1i
is constant and

given by,

Č1i

Y1i

= e−β[
∑

j
qj ln Č2j−

∑
j
qj lnY2j ]

The logic is similar to the social planner case and it is the transfers that

she expects to receive when old that provide the incentive to the young to

be taxed. The difference is that in this case the young do not receive any

insurance, therefore the lifetime utility is the same as in autarky. Thus the

more likely it is that the old are in power the lower the utility gains from

foreign insurance, and in the limiting case that they are always in power

there are no gains.
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