






In Step 1 of the proof, we have the following modification. At t = 2, contin-
gent on history h, repayment is rational if and only if Ỹ h

2 ≥ [(1− c)/s]Dh
2 ≡

Y ∗
2h. Repayment is even more likely given a previous history of repayment

as output is boosted by the greater investment income. In other words, πr
2

is lower than it would be with fixed investment and πd
2 is higher. If previous

default has real consequences for investment and output, the implied default
premium is going to be even larger. This modification actually reinforces the
incentive to repay.

In Step 2 we had established the optimality of the repayment decision rule
in period 1. Critically, we need to show that (i) β[V r

2 (ε1, e1) − V d
2 (ε1, e1)] is

increasing in ε1, so that repayment occurs above some threshold.
Consider, in the same spirit as before, a partition of the support of Ỹ2,

conditional on ε1. Define EL = {Ỹ2 : Ỹ2 < Y ∗
2r} as the set of realizations of

future output for which the borrower will default in period 2 regardless of
previous history; for EH = {Ỹ2 : Ỹ2 ≥ Y ∗

2d}, the borrower repays regardless
of default history, and EM = {Ỹ2 : Y ∗

2r ≤ Ỹ2 < Y ∗
2d}, the realization in which

prior repayment induces future repayment and prior default induces future
default.

Recall that when evaluating [V r
2 − V d

2 ] in each element of this partition
for the cased with fixed investment (i.e. when Y r

2 = Y d
2 ), we had




∫

EL

c[Dd
2 −Dr

2]dF +
∫

EM

[sỸ2 + cDd
2 −Dr

2]dF +
∫

EH

[Dd
2 −Dr

2]dF





Now the corresponding terms in the three elements of the partition are

• (1− s)(Y r
2 − Y d

2 ) + c(Dd
2 −Dr

2), in EL;

• (1− s)(Y r
2 − Y d

2 ) + sỸ2 + cDd
2 −Dr

2, in EM ;

• Y r
2 − Y d

2 + Dd
2 −Dr

2, in EH .

In each case we have added a positive (and non-decreasing from EL to EH)
term to each of the integrands in the previously-discussed case. That is
sufficient for the formal results.

More generally, note that the possibility of endogenous reduction in out-
put following default (i.e., Y d

2 < Y r
2 ) reinforces the deterrence mechanism.

A sovereign borrower would be more inclined to repay to avoid the output
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losses associated with default, as well as to avoid sending out a signal that
triggers an increase in interest rates. The ‘utility cost’ of higher interest rates
may be lower if investment collapses, but would be positive nonetheless. A
theoretical model would be unable to resolve the relative costs of default
(those due to output losses vs those due to higher borrowing costs) with-
out resorting to specific functional forms. Our aim in the paper is to show
how the default premium can generate deterrence even in the absence of the
inevitable output losses.
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