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Most sovereign debt held domestically
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This paper’s question

I Suppose gov’t debt plays an important role for self-insurance of
domestic households.

I How does ex-post heterogeneity at home shape the government’s
default decision?

I What are the distributional effects of sovereign default?
I How much debt can be sustained?
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The model

I Bewley-model. Idiosyncratic income y ∈ {y, ..., y}, transition π.
I Aggregate shock (governm’t expenditures g ∈ {gL, ..., gH}).
I Households can save into gov’t bonds, but cannot borrow.
I If gov’t does not default:

ct + qtbt+1 = yt(1− τ y) + bt + τ t

I If it does:
ct = yt(1− τ y) + τ t − φ(gt)

I Where transfers τ t balance the gov’t budget:

τ t = τ yY − gt + (qtBt+1 − Bt)I(no default)

I Transfers not targeted.
I All households pay default costs (in MU terms: the poor pay more)
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Trade-off I

I Financial markets incomplete domestically and internationally.
I Households cannot borrow.
I No direct insurance across households or credit.
I Domestic gov’t debt is the only vehicle that HH can use for

precautionary saving.

⇒ role for safe debt.

I Distribution of debt holdings.

⇒ role for default.
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Trade-off II

I All international borrowing and lending has to go through gov’t.
I Gov’t can borrow for households by borrowing from risk-neutral

international lender.
I One-period non-contingent international bond.
I Limited commitment⇒ default by domestic gov’t.
I Default 100%. No exclusion from borrowing going forward.
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The main mechanism

I Households save because they temporarily have high income.
I Repaying sovereign debt: collect taxes from all, give to savings-rich.
I Default results in progressive redistribution.
I Weigh aggregate costs of default against social gains from

redistribution.

I Who likes the gov’t least to default: high b, low y households.
I Who likes the gov’t most to default: no b, low y households.
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of GDP in taxes, which is 140 basis points more than in the data and results in average

transfers exceeding the data average by the same amount.

Table 4: Long-run and Pre-Crisis Moments: Data v. Model

Data Model

Moment (%) Avg. Peak Crisis Average Prior Default

Gov. Debt B 5.43∗ 7.43 5.88 7.95
Domestic Debt Bd 4.04 4.85 4.29 4.84

Foreign Debt B̂ 1.39 2.58 1.59 3.11
Ratio Bd/B 74.34∗ 65.28 74.31 60.94
Tax Revenues τyY 25.24 24.85 26.60 26.60
Gov. Expenditure g 18.12∗ 20.50 18.13 18.18
Transfers τ 7.04 7.06 8.35 8.73
Spread 0.94∗ 4.35 0.94 7.22

Note: ∗ identifies moments used as calibration targets. See Appendix A-2 for details on sources, definitions
and sample periods for data moments. Since GDP was normalized to 1, all variables in levels are also GDP
ratios.

The model is within a 10-percent margin at matching the crisis peaks of total debt,

domestic debt, and the ratio of domestic to total debt. The model overestimates external

debt at the crisis peak by 1/5th, and has its largest misses in that the crisis peak in g is 11

percent smaller than in the data (g is above-average but by less than in the data) and spreads

are nearly 300 basis points higher. On the other hand, the large spreads can be viewed as

a positive result, because external default models with risk-neutral lenders typically find it

very difficult to produce large spreads at reasonable debt ratios.

Table 5 compares an additional set of model and data moments, including standard de-

viations (relative to the standard deviation of income), income correlations, and correlations

with government expenditures. We use disposable income instead of GDP or national income

because both of these are constant in the model, and we report correlations with government

expenditures because g is the model’s exogenous aggregate shock. Given the parsimonious

structure of the model, it is noteworthy that it can approximate well several key moments

of the data, including most co-movements. The model does a good job at approximating

the standard deviation of disposable income, as well as the relative standard deviations of

consumption, the trade balance and total debt. On the other hand, the model overestimates

the variability of spreads and underestimates that of domestic debt.
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Table 5: Cyclical Moments: Data v. Model

Standard Deviation Correl(x, hhdi) Correl(x, g/GDP )

Variable x Data Model Data Model Data Model

Consumption 0.85 0.84 0.43 0.97 -0.32 -0.76
Trade Balance/GDP 0.63 0.55 -0.31 -0.82 0.15 0.08
Spreads 1.04 2.46 -0.44 -0.004 -0.22 -0.23
Gov. Debt / GDP 1.58 1.23 -0.18 -0.07 0.06 -0.07
Dom. Debt / GDP 1.68 0.32 -0.32 -0.34 -0.10 -0.22

Note: hhdi denotes household disposable income. In the model, hhdi = (1− τy)Y + τ and TB = Y −C − g.
hhdi and C are logged and HP filtered with the smoothing parameter set to 6.25 (annual data). GDP ratios
are also HP filtered with the same smoothing parameter. Standard deviations are ratios to the standard
deviations of hhdi, which are 1.37 and 1.16 in data and model respectively. Since the data sample for spreads
is short (2002-2012) and for a period characterized by a sustained rise in spreads since 2008, we generate
comparable model data by isolating events spanning 10 years before spikes in spreads, defining spikes as
observations in the 95 percentile. The standard deviation of spreads is demeaned to provide a comparable
variability ratio. See Appendix A-2 for details on data sources.

The correlations with government expenditures produced by the model line up very well

with those found in the data. The correlations with debt, domestic debt and spreads are of

particular importance for the mechanism driving the model. As we document later in this

Section, the model predicts that periods with relatively low g weaken default incentives and

thus enhance the government’s borrowing capacity. Accordingly, the model yields a negative

correlation of government expenditures with spreads (-0.23 vs -0.22 in the data) and with

domestic debt (-0.22 vs -0.1 in the data), and nearly uncorrelated debt and government

expenditures. The model is also very close to matching the correlation between the trade

balance and spreads (0.15 in the data v. 0.09 in the model respectively), which is driven by

the same mechanism, since trade deficits are financed with the share of the public debt sold

abroad.

The model also approximates well the income correlations of total and domestic debt,

and relatively well that of the trade balance. The correlation of consumption with disposable

income is close to 1 in the model v. 0.43 in the data, and the model yields uncorrelated

spreads and disposable income while in the data the correlation is -0.44.

We study next dynamics around default events. Figure 3 shows a set of event analysis

charts based on the simulated dataset with its 73 defaults. The plots show 11-year event

windows centered on the year of default at t = 0 starting from the median debt level of all

default events at t = −5.23 Panel (i) shows total public debt (B) and domestic and foreign

23Appendices A-4 and A-5 present results of two alternative approaches to study these dynamics. Appendix
A-4 examines event windows similar to Figure 3 but starting from the lowest and highest debts at t = −5
across all 73 default events. Appendix A-5 examines two default events separated by a non-default phase
that matches the mode duration of the non-default state in the full simulation. These approaches yield
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Distribution of gains from default

Table 1: Social Value of Public Debt

B/GDP Bd/GDP τ(B, µg)/GDP ᾱ(B, µg)% ᾱ(B, g) ᾱ(B, g) hh’s α(b, y, B, µg) > 0

5.0 4.5 32.4 -1.35 -2.49 -0.94 12.4
10.0 4.5 30.8 -0.66 -1.82 -0.23 49.3
15.0 4.5 29.0 0.05 -1.14 0.51 79.5
20.0 4.5 26.6 0.77 -0.44 1.26 94.2

Note: Values are reported in percentage. Transfers (τ(B, g)) and hh’s welfare values α(b, y, B, g) are evaluated
at g = µg. B

d/GDP corresponds to the average of 10,000-period simulations with the first 2,000 periods
truncated. Positive values of ᾱ(B, g) denote that social welfare is higher in the once-and-for-all default
scenario than under full repayment commitment.

The smaller social value of debt (higher social value of default) at higher debt ratios

follows from the fact that higher debt reduces transfers (τ decreases monotonically) and

thus the extent to which the government can redistribute resources across domestic agents

by repaying, while the benefits of debt for self-insurance, liquidity and risk-sharing fall.

Accordingly, the fraction of agents that favor a default on average increases monotonically

with the debt ratio. At relatively low debt (below 10 percent of GDP) only up to half of the

population favors a default. These are agents with relatively low wealth who benefit from a

smaller cut in transfers after a government default. The larger cut in transfers due to higher

debt service when debt increases beyond 10 percent of GDP induces even agents with sizable

wealth to favor default. For instance, with a 20 percent debt ratio, the average fraction of

agents in favor of default is roughly 94 percent.

In summary, this experiment shows that, in the absence of default risk, the social value

of public debt under incomplete markets is significant but falls monotonically as debt rises.

At sufficiently high debt, the debt service costs grow large enough to overtake the social

benefits of public debt, making default socially beneficial.

4 Quantitative Analysis

In this Section, we study the quantitative predictions of the model using a set of parameter

values calibrated to data from Spain. We chose Spain because it is one of the large economies

hit by the European debt crisis for which estimates of the individual earnings process, a key

item for the calibration, are available.19 Spain did not default in the sample period covered

19Focusing only on Spain, however, does not match fully with our view of the European crisis as a domestic
default in which European institutions internalize default tradeoffs across the entire Eurozone. Unfortunately,
data limitations, particularly availability of Eurozone-wide estimates of the individual earnings process,
prevented us from calibrating the model to the entire region.
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spreads still attract agents with sufficiently high (b, y) to buy more debt.

Figure 3: Default Event Analysis
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At t=-1, g rises only slightly while debt, and hence transfers, remain unchanged. The

higher debt, together with the positive autocorrelation of the g process, strengthen default

incentives (α rises) and cause an increase in the probability that a default may occur in the

following period, causing the sharp increase in spreads to 600 basis points. Then at t=0,

g rises slightly again but at the higher debt this is enough to cause a large change in α

by about 100 basis points from -0.5 to 0.5 percent, causing a “sudden” default on a debt

ratio practically unchanged from two years prior. In addition, default occurs with relatively

low external debt, which is roughly 46 percent of total debt. The surge in spreads at t=-1

and the default that followed, both occurring with an unchanged debt, could be viewed as

suggesting that equilibrium multiplicity or self-fulfilling expectations were the culprit, but

in this simulation this is not the case.

In the early years after a default, g hardly changes but, since the agents’ precautionary

savings were wiped out, domestic debt holdings rise steadily from 0 to 4 percent of GDP

by t=5. This reflects the optimal (gradual) buildup of precautionary savings by agents

that draw relatively high income realizations. Total debt and transfers rise sharply in the
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Private sector cannot directly engage in foreign savings?

I source: http://www.eurocrisismonitor.com/img/Target2 ...
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Fallacy of aggregation ?

Domestically held sov debt: share held by ...
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Costs of default borne by all in equal measure?

Unemployment rate by education – Spain
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Optimal fiscal and default mix?
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Figure 4: Development of fiscal instruments in Greece (solid line) and Spain
(dashed line). Based on EC AMECO database, Spring 2016.

tax rates by about 7 percentage points (see the solid line in Figure 4). This fiscal mix in

Greece differed substantially from the less volatile dynamics of fiscal instruments registered

in other countries of the Periphery. The figures focus on one such case, Spain (red dashed

lines). Spain, similar to Greece, experienced cuts in government consumption in the contrac-

tion phase. These cuts, however, not only were smaller than in Greece. They also did not

reduce government consumption as a share of potential GDP to below the level witnessed

in 2007, just prior to stimulus phase. Thus, whereas Greece has cut government spending

below pre-crisis levels, Spain has not. Similarly, Spain did not follow Greece’s path in raising

labor taxes. What we will argue below is that the Periphery’s fiscal mix overall was not as

contractionary as pre-crisis fiscal rules would have implied.

Within the countries of the Core developments are more similar. Figure 5 shows a comparison

between France (blue solid line) and Germany (red dashed line) for the same selected fiscal

instruments. The common element is that both countries have increased government con-

sumption in 2009, and did not retrench afterward. The experience in the contraction phased

diverges, however, with France showing a significant increase in the labour tax rate amid a

rise in transfers, a dynamics not visible in Germany. Again, these figures suggest that it is

not straightforward to assess the effect of the fiscal mix without the use of theory, a model,

and a clear counterfactual. We turn to these next.

13

Callegari, Drudi, Kuester, “The fiscal mix in the euro-area crisis” (no
optimal, no default)
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In sum

I Important topic: distribution and sovereign default.
I Clean mechanism.
I Domestic role for sovereign debt can support debt even without default

costs (quantitatively on the order of 5 percent of GDP).

I Who suffer the most from aftermath of default?
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