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1 Sensitivity Analysis

We continue here the sensitivity analysis presented in the body of the paper. We discuss

separately the effects of varying each of the parameter values of the model, using the analysis

of the externality term and the elasticity decomposition studied in the body of the paper.

The main quantitative results of all experiments are shown in Table 4. The table shows

for each experiment the average welfare loss, the average implied tax on debt, the relative

volatility of consumption, the probability of a financial crisis for the decentralized equilibrium

and constrained-efficient allocations, and the effects of a median crisis in consumption, the

real exchange rate and the current account for the two equilibria.

Discount Factor (β).— An increase in the discount factor leads to a shift of the distri-

bution of bond holdings towards a lower amount of debt, leading to less frequent binding
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constraints and causing the distribution of the externality term to concentrate higher prob-

ability in a region where its value is zero. This effect leads to smaller effects from the

externality. There is an opposite effect from an increase in the discount factor. Recall that

the maximum welfare gains from the externality arise in relatively tranquil times because

of the reduction in future vulnerability to financial crises. Hence, a higher discount factor

makes the economy value relatively more the benefits from a reduction in future variability,

which should lead to higher welfare effects from correcting the externality. Quantitatively,

we find that the first effect is more important. Increasing the discount factor by 0.02 reduces

the average implied tax on debt to 3.3 percent, although large differences remain in the

probability of financial crises: the probability of a crisis is 0.2 percent for the social planner

and 4.1 percent for the decentralized equilibrium.

Interest Rate (r).— An increase in the interest rate has effects similar to an increase in

the discount factor since both reduce the willingness to borrow and shifts the economy away

from binding constraints. For a given amount of debt, however, a higher interest rate implies

an increase in the debt service, which causes a larger depreciation of the real exchange rate.

Quantitatively, we find that increasing the interest rate 100bps reduces the implied tax on

debt from 5.2 percent to 4.4 percent, but the effects on the incidence and severity of financial

crises remain very similar.

Risk Aversion (σ).— An increase in the risk aversion implies a higher disutility from

consumption variability. This implies that a large drop in consumption generates a higher

shadow value from relaxing the credit constraint at a given state where the constraint binds;

therefore, this yields a higher externality term. At the same time, an increase in risk aversion

makes both the social planner and private agents accumulate more precautionary savings

making the constraint less likely to bind and shifting away the distribution of the externality

term towards zero. Quantitatively, as shown in Table 4, we find that the effects of the

externality decreases (increases) modestly when we consider σ = 5 (σ = 1).

Independent shocks.— We model tradable and nontradable endowment shocks as inde-

pendent AR(1) processes and analyze the effects over the externality. When shocks are

correlated, both tradable and nontradable shocks typically fall during financial crises. The

fact that nontradables fall, however, mitigates the fall in the price of nontradables and the
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tightening of financial constraints. This channel suggests that making the two shocks inde-

pendent should reduce the effects of the externality. There is another channel, however, by

which making the shocks independent causes the externality to have higher effects. For the

baseline calibration, the risk aversion and the elasticity of substitution between tradables and

nontradables are such that tradable and nontradable goods are Edgeworth substitutes. As

a result, a fall in the endowment of nontradables when the credit constraint binds, increases

the marginal utility from tradable consumption, which increases the desire to borrow and

increases the shadow value from relaxing the credit constraint. Quantitatively, we find that

the effects over the shadow value from relaxing the credit constraint are stronger than those

affecting the price effects, so that the differences in severity of financial crises become even

stronger.

Volatility and Persistance (Cov(ε)).— An increase in the volatility of endowment shocks

increases the severity of financial crises, in terms of the amplification effects and the disutility

cost from a binding constraint. This effect increases the externality term. At the same time,

private agents have an incentive to increase relatively more precautionary savings in response

to the increase in volatility. This occurs because the concavity of the utility function implies

that a given increase in variability is more costly in the decentralized equilibrium compared

to the constrained-efficient allocations. In fact, when we vary simultaneously the volatility of

the shocks to the endowment processes by 15 percent, we find that the externality decreases

modestly with a higher volatility.

An increase in persistence leads to a higher probability of financial crises for a given level

of precautionary savings although it does not alter the size of the shocks and the severity of

financial crises. When we vary the autocorrelation of the endowment shocks by 15 percent,

we find that a higher autocorrelation is associated with larger effects from the externality.

In fact, the experiment with higher autocorrelation yields larger differences in the incidence

and severity of financial crises, and this leads to larger welfare effects.

Elasticity of Substitution(1/(1 + η)).— As explained in the paper, the elasticity of sub-

stitution between tradables and nontradables determines the debt service elasticity of the

real exchange rate, which is in turn a key component of the externality term. Moreover, the

elasticity of substitution also affects the incentive to accumulate precautionary savings: the
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lower the elasticity of substitution the higher the disutility from drops in consumption during

financial crises. This second channel is similar to the increase in the risk aversion, but we

find that the channel affecting directly the price effects are quantitatively more important.

Share of tradables (ω).— As explained in the paper, the weight of tradables in the utility

function determines the borrowing limit elasticity of the real exchange rate and is key for

the effects on the externality. There is another effect of this parameter. A higher share of

tradables in the utility function implies that large drops in tradables consumption during

financial crises are more costly, causing an increase in precautionary savings. As explained

before, this second channel becomes qualitatively ambiguous, but we find that the price

effects, which unambiguously increase the externality, are more significant.

Credit Coefficient (κ).— We set κT = κN = κ. An increase in κ has two effects. First, it

increases directly the externality term, because for a given drop in the price of nontradables

the effects over the borrowing ability are directly proportional to κ. Second, it makes the

constraint less likely to bind, hence reducing the effects of the externality. On one hand, when

κ is 0, there is no borrowing; therefore an increase in κ raises the effects of the externality.

On the other hand, for a very large κ, the credit constraint never binds and there are

no effects from the externality in the long run. Quantitatively, we find that increasing κ

from 0.32 to 0.36 increases the welfare effects of the externality to 0.22 percentage points

of permanent consumption. In addition, consumption during a median crisis drops almost

three times as much in the decentralized equilibrium compared to the constrained-efficient

equilibrium. Reducing κ to 0.28 reduces also slightly the effects of the externality but crises

in the decentralized equilibrium remain ten times more likely than in the constrained-efficient

equilibrium.
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2 Numerical Solution Method for Competitive Equilibrium

The computation of the competitive equilibrium requires solving for functions

B(b, y),PN(b, y),CT (b, y) such that:

PN(b, y) =

(
1− ω

ω

)(CT (b, y)

yN

)η+1

(1)

uT (CT (b, y), yN ) ≥ β(1 + r)Ey′/yuT (CT (B(b, y), y′), yN ′ ) (2)

B(b, y) ≥ − (
κNPN(b, y)yN + κT yT

)
with = if (25) holds with strict inequality

(3)

B(b, y) + CT (b, y) = b(1 + r) + yT (4)

where uT (CT (b, y), yN ) = uC(C(b, y))CT (b, y), C(b, y) =
[
ω

(CT (b, y)
)−η

+ (1− ω)
(
yN

)−η
]− 1

η

and y = (yT , yN).

The algorithm employed to solve for the competitive equilibrium is based on the time

iteration algorithm modified to address the occasionally binding endogenous constraint. The

algorithm follows these steps:1

1. Generate a discrete grid for the economy’s bond position Gb = {b1,b2, ...bM} and the

shock state space GY = {y1,y2, ...yN} and choose an interpolation scheme for evaluating

the functions outside the grid of bonds. We use 800 points in the grid for bonds and

interpolate the functions using a piecewise linear approximation.

2. Conjecture PN
K (b, y), BK(b, y), CT

K(b, y) at time K ∀b ∈ Gb and ∀y ∈ GY .

3. Set j = 1

4. Solve for the values of PN
K−j(b, y),BK−j(b, y), CT

K−j(b, y) at time K−j using (1),(2),(3),(4)

and BK−j+1(b, y),PN
K−j+1(b, y), CT

K−j+1(b, y), ∀b ∈ Gb and ∀y ∈ GY :

(a) Set BK−j(b, y) = − (
κNPN

K−j+1(b, y)yN + κT yT
)

and compute CT
K−j(b, y) from (4)

1For the social planner’s allocations, we use a standard value function iteration algorithm.
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(b) Compute

U = uT (CT
K−j(b, y), yN)− β(1 + r)Ey′/yuT (CT

K−j(BK−j(b, y), y′), yN ′)

(c) If U > 0, the credit constraint binds; move to (e).

(d) Solve for BK−j(b, y), CT
K−j(b, y) using (2) and (4) with a root finding algorithm.

(e) Set PN
K−j(b, y) =

(
1−ω

ω

) (CT
K−j(b,y)

yN

)η+1

5. Evaluate convergence. If supb∈Gb,y∈GY
‖xK−j(b, y)−xK−j+1(b, y)‖ < ε for x = B, CT ,PN

we have found the competitive equilibrium. Otherwise, set xK−j(b, y) = αxK−j(b, y) +

(1− α)xK−j+1(b, y) and j Ã j + 1 and go to step 4. We use values of α close to 1.
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