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1. INTRODUCTION

The aim of this paper is to illustrate the methodological approach used by the Commission services
(DG ECFIN/C2) to carry out, in a systematic and harmonised way, public debt sustainability analysis
(henceforth DSA) for EU Member States.

Analysing recent and prospective public debt developments and risks to debt sustainability is crucial
for EA countries and the EU as a whole to be able to formulate appropriate policy responses. To this
aim, the Commission services (DG ECFIN) prepare on a regular basis (twice a year, following autumn
and spring Commission forecasts) an internal "Debt Sustainability Monitor" report (DSM) presenting,
for each Member State, a detailed public debt sustainability analysis, accompanied by the analysis of
fiscal sustainability indicators." The DSM provides key information for regular budgetary
surveillance. The assessment of Member States' debt developments is indeed a key component of
fiscal surveillance under the Stability and Growth Pact (SGP), the European semester and the Europe
2020 strategy.

The Commission services' (DG ECFIN) approach to DSA results from the continuous effort to
develop a DSA framework that is in line with most recent methodological developments and practice
in other international organisations (IMF, ECB, OECD).2

Main features of the Commission's DSA framework are the following:

1) Criteria are used to identify "vulnerable" countries from the point of view of public debt
sustainability. For the latter, the DSA is "enhanced" with a detailed write-up, in which the
macro-fiscal assumptions used in the projections are illustrated and debt projection results,
and risks to debt sustainability more broadly, are discussed.

2) The framework is designed in a way to allow for a comprehensive assessment of risks to
public debt sustainability. Sensitivity analysis around baseline public debt projections, for
instance, is extensive, covering downside and upside risks to the main macro-fiscal
determinants of debt dynamics (possibly emerging from fiscal fatigue, tightening/relaxing of
governments' financing conditions on the markets, shocks to GDP growth, inflation and the
exchange rate, bank-related contingent liability shocks).

3) Variables capturing risks potentially arising from the structure of public debt (public debt by
maturity, holder, currency of denomination) are integrated in the DSA through heat maps,
thus usefully complementing the analysis of risks related to the projected public debt
dynamics.

4) The analysis of governments' contingent liabilities features prominently in the DSA
framework. An overview of overall contingent liabilities for the public sector is provided
based on most recent (Eurostat) data on state guarantees. Contingent liability risks arising
from the banking sector are captured indirectly through heat maps of variables that measure
banking sector vulnerabilities, as well as through model estimates of the theoretical
probability of significant bank losses hitting public finances in a simulated bank crisis.’
Public debt projections are additionally run under a specific banking contingent liability

The fiscal sustainability analysis is based on the SO, S1 and S2 indicators, respectively capturing short-, medium- and
long-term fiscal sustainability challenges. For more details, see European Commission (2012) "Fiscal Sustainability
Report 2012" European Economy 8/2012.

Recent improvements to the Commission services' (DG ECFIN) DSA framework have been partly inspired by important
methodological changes recently introduced by the IMF in its own DSA framework. For a presentation of the latter, see
IMF (2013) "Staff Guidance Note for public debt sustainability analysis in market-access countries", 9 May 2013.
Simulation results are obtained from SYMBOL (SYstemic Model of Banking Originated Losses), a model that has been
developed jointly by the European Commission — DG JRC, DG MARKT and academic experts. The model allows
estimating aggregate banking losses that derive from bank defaults, accounting for banks' capital and the existence of
banking safety net tools. For further methodological details, see De Lisa R., S. Zedda, F. Vallascas, F. Campolongo and
M. Marchesi (2011) "Modeling deposit insurance scheme losses in a Basel II framework" Journal of Financial Services
Research 40(3). For an application of the model to the analysis of governments' contingent liabilities from the banking
sector, see European Commission (2012) "Fiscal Sustainability Report 2012" European Economy 8/2012, Section 5.5.1. A
short explanation on the SYMBOL model is also provided in Annex 4.



shock scenario, if banking contingent liability risks are highlighted by the aforementioned
tools.*

5) Commission forecast accuracy analysis on the main macro-fiscal determinants of public debt
dynamics (real GDP growth, primary balance and inflation) is included in the DSA.” This
analysis aims at providing some indication on whether forecasts, incorporated in baseline
public debt projections, tend to be systematically biased in one direction or the other in a sign
of persistent optimism or pessimism.

The paper is structured as follows. Section 2 describes the criteria used to identify "vulnerable"
countries for which a detailed DSA write-up is required by the European Commission's (DG ECFIN)
framework. Section 3 provides an accurate description of the framework, and all the analytical and
reporting tools it encompasses.

2. CRITERIA USED TO IDENTIFY "VUINERABIE' CO UNTIRIES
FOR"ENHANCED DSA"

In the European Commission's (DG ECFIN) DSA framework, a set of objective criteria, based on
selected variables/indicators, is systematically applied to all EU countries to establish the degree of
vulnerability of the country under examination from the point of view of risks to public debt
sustainability. When, through this first screening, a country is found to be "vulnerable", its DSA
(labelled at this point as "enhanced DSA") is integrated with a detailed write-up, where macro-fiscal
assumptions used in the projections are discussed, as are the risks to public debt sustainability
emerging from the analysis. Additional ad-hoc sensitivity tests around baseline public debt projections
may be run for vulnerable countries as part of this enhanced DSA, on top of the wide range of
sensitivity tests already included by default in the standard DSA.

EU countries are subject to an enhanced DSA, requiring a DSA write-up and in case including
additional customized sensitivity tests as explained above, whenever one or more of the following
conditions hold true (see also Graph 1):

1) the country has a value of the composite indicator of short-term fiscal stress risk, SO, above
the critical threshold, and/or a value of the SO fiscal sub-index above threshold; 6
2) the country's current and/or forecasted gross public debt’ is at, or higher than, 90% of GDP;*

3) the country's current and/or forecasted change in gross public debt over GDP is at, or higher
than, 5 p.p.;

4) the country's gross financing needs are at, or higher than, 15% of GDP;

For more details see Benczur P., K. Berti, G. Cannas, J. Cariboni, S. Langedijk, A. Pagano and M. Petracco (2014) "A
banking contingent liability stress-test scenario for public debt projections using the SYMBOL model" European
Economy Economic Paper, forthcoming.

For details see Gonzalez Cabanillas L. and A. Terzi (2012) "The accuracy of the European Commission's forecasts re-
examined" European Economy Economic Paper No. 476.

The SO indicator of short-term fiscal stress risk is a composite indicator constructed using 14 fiscal variables and 14
macro-financial variables that are found to be good predictors of fiscal stress. Thresholds of fiscal risk for the SO indicator,
its sub-indexes gathering groups of homogeneous variables (fiscal and macro-financial variables respectively) and the
individual variables incorporated in the composite indicator are calculated using the non-parametric signals' approach.
Values of the SO indicator above the threshold signal risks of fiscal stress in the year ahead. For more details on SO, see
Berti K., M. Salto and M. Lequien (2012) "An early-detection index of fiscal stress for EU countries" European Economy
Economic Paper No. 475. On the signals' approach, see Kaminsky G.L., S. Lizondo and C.M. Reinhart (1998) "Leading
indicators of currency crises" IMF Staff Papers Vol. 45, No. 1 and Kaminsky G.L. and C.M. Reinhart (1999) "The twin
crises: the causes of banking and balance-of-payments problems" American Economic Review vol. 89(3), pp. 473-500. A
short explanation on the signals' approach is also provided in Annex 3.

Here the reference is to general government consolidated gross debt ("Maastricht debt").

Despite the threshold for enhanced DSA being set at 90% of GDP, consideration is clearly also given in the DSA to
whether public debt is below or above the Treaty reference value of 60% of GDP.



5) the country is under a macroeconomic adjustment programme, under post-programme
surveillance or enhanced surveillance as from the Two-Pack regulation.’

The thresholds indicated above for the change in gross public debt and gross financing needs have
been obtained by lowering, for prudential reasons, the critical thresholds of fiscal risk derived with the
signals' approach.'® !

For gross public debt, both the level and the change are considered as useful criteria to establish the
need for an enhanced DSA. In the context of the latest economic and financial crisis, this would have
allowed singling out some critical cases where public debt evolution displayed worrying trends,
though starting from relatively low levels. While individual variables included in the set of criteria
above focus exclusively on public finances, the inclusion of the SO indicator ensures that also fiscal
risks stemming from the competitiveness and financial sides of the economy (and that are such to put
the country at overall short-term risk of fiscal stress, as indicated by a value of the SO indicator above
the threshold) lead to the requirement of an enhanced DSA with detailed write-up of risks.

Graph 1: Furopean Commission's (DG ECFIN) DSA frame work

Are S0 indicator and/or S0 fiscal sub-index above threshold?

Is the current and/or forecasted gross public debt at/higher than 90% of GDP?

Is the current and/or forecasted change in gross public debt over GDP at/higher than 5 p.p.?
Are gross financing needs at/higher than 15% of GDP?

Is the country under a macroeconomic adjustment programme, under post-programme
surveillance or enhanced surveillance?

None of the
above holds

Any of the
above holds

A4
DSA relying on following tools:

—_

Deterministic public debt projections
2. Sensitivity analysis around baseline Enhanced DSA integrating the standard
public debt projections DSA with:
(on interest rates, GDP growth,
inflation, primary balance, exchange il Customized sensitivity tests
rate) around baseline public debt
3. Stochastic public debt projections projections
4. Analysis of risks related to the 23 DSA write-up

structure of public debt financing
5. Analysis of risks related to
government's contingent liabilities
6. Financial market information
7. Forecast accuracy analysis

Regulation (EU) No. 472/2013 of the European Parliament and the Council of 21 May 2013 on the strengthening of
economic and budgetary surveillance of Member States in the euro area experiencing or threatened with serious
difficulties with respect to their financial stability.

The logic behind the calculation of thresholds based on the signals' approach rests on the observation that economies
behave in a systematically different way in periods preceding fiscal stress. According to this, time series of the variables
for which thresholds are to be determined, and the series of fiscal-stress episodes recorded in the past are used together to
determine an optimal fiscal risk threshold for the variable in question, based on its past behaviour ahead of fiscal stress
episodes. Such optimal threshold is determined by maximising the "signalling power" of the model, i.e. its ability to
correctly predict past fiscal stress. By first distinguishing between the two types of errors that can be made in such a
prediction (i.e predicting fiscal stress, for a variable value beyond the threshold, ahead of no fiscal stress episode and
predicting no fiscal stress, for a variable value on the safe side of the threshold, ahead of a fiscal stress episode), the
optimal threshold is then determined in a way to minimise the share of missed (in the sense of not signalled) stress
episodes plus the share of non-fiscal-stress episodes wrongly signalled as upcoming fiscal stress. A short explanation on
the signals' approach is also provided in Annex 3.

Critical thresholds of fiscal risk, as obtained through the signals' approach, are: 6.5 p.p. for the change in gross public debt
over GDP and 16.83% of GDP for gross financing needs. See Berti et al. (2012).



3. THE EUROPEAN COMMISSION'S DSA FRAMEWORK:
TO O IKIT USED

This section describes in detail the way the DSA is conducted by the European Commission services
(DG ECFIN). Apart for providing an overview of what are the tools used, the different scenarios,
sensitivity and stress tests run, the objective is to provide a clear picture of how all these different
elements fit together in the DSA (see Annex 1 for the format of a sample DSA country fiche
displaying results for all tools).

3.1. DEIERMINISTIC PUBLIC DEBTPRO JECTIONS

The Commission's DSA relies on both deterministic and stochastic public debt projections. Traditional
deterministic projections comprise a whole set of scenarios, respectively based on Commission's and
Member States’ (Stability and Convergence Programmes) forecasts, no-fiscal policy change and fiscal
consolidation assumptions beyond forecasts. As will become clearer from the explanations that
follow, these debt projection scenarios are designed so as to complement each other in terms of
information they convey on possible future debt trajectories. They are therefore conceived to be used
in an integrated way to make assessments on public debt sustainability.

Debt projections run by the European Commission are presented over a 10-year horizon (2014-2024 at
the time of writing this paper). This is deemed to be a good compromise between the need to keep
public debt projections referred to a time interval that is not too long (as uncertainty naturally rises,
the further projections move into the future), nor too short (thus allowing for a meaningful analysis of
the impact of projected age-related implicit liabilities).

The deterministic debt projection scenarios used in the Commission's framework are as follows (see
Box 1 for a summary view):

1) A baseline no-fiscal policy change scenario, relying on Commission forecasts, the Economic
Policy Committee (EPC) agreed long-run convergence assumptions of underlying
macroeconomic variables (real interest rate, real GDP growth, inflation rate)12 and the
assumption of constant fiscal policy (i.e. constant structural primary balance, SPB, at last
forecast value) beyond the forecast horizon. The cyclical component of the balance is
calculated using standard country-specific semi-elasticity parameters," and the stock-flow
adjustment is set to zero beyond forecasts. This scenario incorporates implicit liabilities
related to ageing (projected pensions, healthcare and long-term care expenditure). '

2) A no-fiscal policy change scenario without ageing costs, which differs from the baseline no-
fiscal policy change scenario above only for the exclusion of age-related implicit liabilities.

3) Historical scenarios (which incorporate age-related costs) consisting of:

i A historical SPB scenario, relying on Commission forecasts and the assumption of
gradual (3-year) convergence of the SPB to last 10-year historical average beyond the
forecast horizon, while all other macroeconomic assumptions remain as in baseline
scenario (1).

For GDP growth projections agreed with the Economic Policy Committee-Output Gap Working Group are used. For the
inflation rate (GDP deflator) and the real long-term interest rate, the long-run convergence assumptions agreed with the
Economic Policy Committee are used. The inflation rate (GDP deflator) is therefore assumed to converge linearly to 2%
in the year of output gap closure (T+5) and remain constant at that value thereafter. The real long-term interest rate is
assumed to converge linearly to 3% by the end of the projection horizon (10 years' time). Annex 2 provides a more
detailed analysis of how interest rates enter the debt projection model.

Estimated semi-elasticity parameters are those endorsed by the Economic Policy Committee — Output Gap Working
Group.

These are based on European Commission-Economic Policy Committee long-run projections of age-related costs. See
European Commission (2012) "The 2012 Ageing Report. Economic and budgetary projections for the 27 EU Member
States (2010-2060)" European Econonty 2/2012.



ii. A combined historical scenario, relying on Commission forecasts and the assumption of
gradual (3-year) convergence of the main underlying macroeconomic variables (SPB,
interest rate, real GDP growth) to last 10-year historical averages beyond the forecast
horizon.

4) A Stability and Growth Pact (SGP) institutional scenario, where for countries under
excessive deficit procedure (EDP) a structural adjustment path in compliance with the fiscal
effort recommended by the Council is maintained until the excessive deficit is corrected, and
thereafter an annual structural consolidation effort of 0.5 p.p. of GDP (or 0.6 p.p. if public
debt exceeds 60% of GDP) is maintained until the medium-term objective (MTO) is reached.
For the other countries, the consolidation effort to reach the MTO is centred on an annual
improvement in the SPB by 0.5/0.6 p.p. of GDP as of 2014. This scenario accounts for a
feedback effect of fiscal consolidation on GDP growth (a 1 p.p. consolidation effort reducing
baseline GDP growth by 0.5 p.p. in the same year)."” Age-related costs are incorporated in
this SGP institutional scenario.

5) A Stability and Convergence Programme (SCP) scenario, relying on SCPs' macro-fiscal
assumptions over the programme horizon and constant fiscal policy assumption (constant
SPB at last programme year) beyond the programme horizon.

The scenarios listed above usefully complement each other in the context of country-specific DSAs.
The comparison between debt projection results obtained under the baseline no-fiscal policy change
scenario (1) and those obtained under the no-fiscal policy change scenario without ageing costs (2)
makes it possible, for instance, to assess the impact of projected government's implicit liabilities
related to ageing on public debt dynamics. Historical scenarios (3) provide a stress test on the long-run
convergence assumptions of macroeconomic variables (structural primary balance, interest rate and
real GDP growth) made under the baseline no-fiscal policy change scenario. The comparison between
the baseline no-fiscal policy change and the historical SPB scenarios, for instance, shows the
difference in debt dynamics, if the structural primary balance gradually reverted to historical average
after the forecasts rather than remaining constant at last forecast year (based on the definition of no-
fiscal policy change). The SGP institutional scenario (4) shows the evolution of the debt-to-GDP ratio
under the assumption of fiscal policy changes over the projection horizon, in a way to fully reflect
compliance with fiscal rules (EDP recommendations; MTO convergence). The comparison with the
baseline no-fiscal policy change scenario allows capturing the effect of fiscal consolidation (during
and beyond the forecast horizon) in line with fiscal rules relative to a baseline scenario that
prudentially assumes fiscal policy constant at last forecast year. Finally, the comparison between the
SCP scenario (5) and the baseline no-fiscal policy change scenario (1) is illustrative of the differences
arising by using Member States' versus Commission's forecasts (in both cases under a scenario based
on the no-fiscal policy change assumption).

Debt projection results for the baseline no-fiscal policy change scenario are presented graphically
together with those obtained for the no-fiscal policy change scenario without ageing costs, the
historical SPB scenario, and the combined historical scenario (see sample country in Graph 2). As
anticipated above, the historical SPB scenario importantly allows singling out the role played by the
no-fiscal policy change assumption in the baseline scenario. In the latter, the SPB is set constant at last
forecast year beyond the forecast horizon, as the standard and simplest way to deal with the fact that
fiscal policy developments are unknown thereafter. On the other hand, for countries for which the
SPB is forecasted to take an unusually low/high value (by historical standards) in the last forecast
year, the assumption that the SPB remains constant at such value also in following years till the end of
the projection horizon might turn out too restrictive. Debt projection results under no-fiscal policy
change and historical SPB scenarios are therefore looked at jointly in the DSA, to be able to gauge the
impact on projected debt dynamics, were the SPB to revert to historical mean beyond forecasts.
Clearly, the joint analysis of results obtained for the baseline no-fiscal policy change scenario and the

Over the forecast years (2014-15 at the time of writing this paper), the feedback effect of fiscal consolidation on GDP
growth applies to the difference between the forecasted fiscal effort (change in the structural balance) and the assumed
fiscal effort (EDP structural adjustment path or benchmark fiscal effort of 0.5/0.6 p.p. of GDP). This is done to avoid any
"double-counting" as feedback effects of fiscal consolidation on growth are already featured in the forecasts over the two
forecast years.
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historical SPB scenario is the more important for countries for which the last forecast year SPB lies in
the tails of the distribution of the (3-year) average SPB over all EU countries in the last 15 years
(highlighting an exceptionally low/high last forecast year SPB for the country under examination). For
this reason, the aforementioned distribution is provided as complementary information to debt
projection results, together with the distribution of the 3-year SPB change, from which it can be seen
whether the cumulated structural fiscal effort for the country under examination appears to be
"atypical" or not (see sample country in Graphs 3-4).

Box 1: DEBT PROJECTION SCENARIOS

The debt projection scenarios included in the European Commission's (DG ECFIN) Debt Sustainability
Monitor report are the following:

1. Baseline no-fiscal policy change scenario (European Commission forecasts; assumption of unchanged
fiscal policy after forecasts; Economic Policy Committee-agreed long-run convergence assumptions of
underlying macroeconomic variables)

2. No-fiscal policy change scenario without age-related costs (same as scenario (1) but without ageing
costs)

3. Historical scenarios (European Commission forecasts; assumption of gradual convergence of structural
primary balance, interest rate, real GDP growth — one at the time and then all together — to historical
average(s) after forecasts)

4.  Stability and Growth Pact (SGP) institutional scenario (full compliance with excessive deficit
procedure , EDP, recommendations and convergence to the medium-term objective , MTO)

5. Stability and Convergence Programme (SCP) scenario (SCP assumptions for main macro-fiscal
variables; assumption of unchanged fiscal policy after programme horizon)

Sensitivity test scenarios run around the baseline no-fiscal policy change scenario are the following:

1. "Standard'" sensitivity tests on short- and long-term interest rates (-1p.p./+1p.p. on short- and long-
term interest rates on new and rolled over debt over whole 10-year projection period)

2. "Enhanced' sensitivity tests on short- and long-term interest rates (-1p.p./+2p.p. on short- and long-
term interest rates on new and rolled over debt for first 3 projection years, followed by -1p.p./+1p.p.
over remaining of projection period)

3. "Standard'' sensitivity tests on real GDP growth (-0.5/+0.5 p.p. on real GDP growth over whole 10-
year projection period)

4. "Enhanced'' sensitivity tests on real GDP growth (-1 standard deviation/+1 standard deviation on real
GDP growth for first 2 projection years, followed by -0.5/+0.5 p.p. over remaining of projection period)

5.  Sensitivity tests on inflation (-0.5/+0.5 p.p. on inflation rate over whole projection period)
6.  Sensitivity test on primary balance (negative shock to primary balance equal to 50% of forecasted
cumulative change over the 2 forecast year; primary balance kept constant at lower last forecast year

level over remaining of projection period)

7. Sensitivity test on nominal exchange rate (shock equal to maximum historical change in the exchange
rate, over last 10 years, applied for first 2 projection years)

Projection results for the baseline no-fiscal policy change scenario are also presented in more detail in
a standard table (see Table 1). To facilitate the reading of results, the determinants of changes in the
debt ratio under the baseline is also represented graphically (as illustrated in Graph 5), as it is the
evolution of the debt maturity structure over the projection horizon (Graph 6).



Graph 2: Gross public debt projections (% of GDP), sample country - Baseline no-fiscal policy change and historical

scenarios
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Graph 4: Change in structural primary balance (average and forecasted reference values) forsample country
against probability distibution (all EU countiies, 1998-2012) of 3-year cumulative change in structural primary
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Table 1: Gross public debt projections (% of GDP) and undedying macro-fiscal assumptions, sample country - Baseline

no-fiscal policy change scenario

[ 2omt [ ootz | a3 | oota | oots | 206 | oot7 | oo | 2019 | a0 | 2o | 2022 | o8 | 20m
Gross debt ratio 65.7 3 735 738 734 729 8 703 69.2 68.3 67.7 67.2 67.1 67.2]
Changes in the ratio 23 55 22 03 -04 05 -1.1 -1.5 -1.1 -09 -06 -04 -02 0.1
of which

Outstanding debt 589 532 56.2 548 55.5 56.1 574 57.0 57.0 543 596

Rolled-over short-term debt 120 1.8 1.5 10.8 9.8 9.0 84 79 76 75 75

Rolled-over long-term debt 26 83 52 62 50 4.0 25 28 26 53 0.0

New short-term debt 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

New long-term debt 02 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1

(1) Primary balance (+ = deficit) 23 22 14 1.0 0.2 -0.1 -04 -07 -0.6 -05 -02 0.0 0.1 03]

Primary balance in structural terms 17 08 05 -04 -09 -09 -09 -0.9 -0.9 -09 -09 -0.9 -0.9 -0.9

Cyclical component 06 14 19 15 1.0 0.7 03 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Cost of ageing 0.0 0.1 02 03 04 05 0.7 08 1.0 1.1

Property incomes 0.0 0.0 -0.1 0.1 -02 -0.1 0.0 0.0 0.1 0.2]

(2) Snowball effect 0.8 19 14 0.0 -0.1 -04 0.7 -0.9 -04 -04 -04 04 03 -0.2

Interest expenditure 21 19 18 17 17 16 17 17 17 17 18 19 20 20

Growth effect -0.6 08 06 -0.8 -1.0 -1.0 -12 -1.2 -0.8 08 0.9 0.9 -1.0 -0.9

Inflation effect 0.7 0.9 -1.0 0.9 0.8 -1.0 1.2 -14 -14 -1.3 -1.3 -1.3 -1.3 -1.3

(3) Stock flow adj and one-off measures -0.7 15 -0.5 -0.8 -0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0f
Key macroeconomic assumptions

Actual GDP grow th (real) 09 -1.2 0.8 12 14 14 16 17 12 12 13 14 15 1.4]

Potential GDP grow th (real) 0.5 0.2 0.1 0.4 0.5 0.8 1.0 11 12 12 13 14 15 1.4]

Implicit interest rate (nominal) 33 29 25 24 23 23 23 24 25 26 27 28 3.1 3.1

Inflation (GDP deflator) 11 13 14 12 11 14 17 20 20 20 20 20 20 2.0)

Source: Commission servic e s

Graph 5: Determinants of changes in gross public debt (% of GDP), sample country - Baseline no-fiscal policy
change scenario
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Graph 6: Evolution of the maturity structure of gross public debt (% of GDP), sample country - Baseline no-
fiscal policy change scenario
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Notes: Short-term and long-term public debt are defined as general gov't debt with maturity below and
above the yearrespectively.
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For our sample country, Graph 2, for instance, shows that gross public debt over GDP in the no-fiscal
policy change scenario leads to a lower projected debt trajectory compared to the scenario in which
reversion to the historical average SPB is assumed (due to a higher last forecast year SPB compared to
the last 10-year historical average). This is to say that, for the country under examination, if fiscal
fatigue were to set in and reduce projected fiscal consolidation, by gradually realigning the projected
fiscal stance to what observed on average for the country over the last 10 years, the projected debt
ratio would increase as shown in Graph 2. If also the interest rate and real GDP growth converged to
historical averages, debt dynamics under the combined historical scenario would further worsen.
Implicit liabilities related to ageing do have a significant negative impact on the projected evolution of
this sample country's debt ratio (a debt ratio that is around 5 p.p. higher in 2024 in the baseline
scenario with ageing costs relative to the scenario without — see Graph 2 and Table 1).

In terms of assessing the "degree of realism" of the baseline no-fiscal policy change assumption, from
the plot of the distribution of the 3-year average SPB over all EU countries in the last 15 years in
Graph 2, it can be seen that the 2015 forecasted SPB for the sample country is broadly in line with the
average 2003-12 SPB for the country (percentile ranks of 34% and 39% respectively, as from Graph
2) and is not “atypical” relative to 3-year average SPBs recorded in the EU (in Graph 2, the white
circle and the red rhombus indicate respectively the positions of the average 2003-12 SPB and 2015
forecasted SPB for the country, which are close to each other, and do not lie in the tail of the
distribution). This points to a possibly high "degree of realism" of the no-fiscal policy change
assumption beyond forecasts for the country under examination.

Projection results under the baseline no-fiscal policy change scenario are also plotted against the SGP
institutional scenario in a separate chart (Graph 7). This makes it possible to assess how debt
dynamics would change by lifting the no-fiscal policy change assumption after forecast horizon and
assuming fiscal efforts put in place by the Member State according to EDP recommendations and
convergence to the MTO (taking account of feedback effects from additional fiscal consolidation on
growth). The significance of the fiscal effort required to put the debt ratio on the more decisive
downward path of the institutional SGP scenario displayed in Graph 7 can be grasped by looking at
where the implied fiscal adjustment lies in the overall distribution of cumulative SPB changes over all
EU countries (the triangle in Graph 4). The percentile rank tells us that in less than one third of the
cases, over all EU countries in the last 15 years, cumulative (3-year) fiscal adjustments have been
greater than that implied by the SGP scenario for the sample country. The fiscal adjustment
(cumulative change in the SPB) forecasted for the country is even more ambitious than what implied
by the SGP scenario (Graph 4), though the level of the SPB forecasted for 2015 (last forecast year)
remains significantly below the average SPB required by the SGP scenario over the projection period
(percentile ranks of 34% and 25% respectively in Graph 3). In the plot displayed as Graph 7, debt
dynamics under the SCP scenario is also shown in order to allow comparing the impact of Member
States’ versus Commission forecasts (in both cases relying on the no-fiscal policy change
assumption).

Graph 7: Gross public debt projections (% of GDP), sample country - Baseline no-fiscal policy change, SGP
institutional and SCP scenarios
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3.2.

SENSITIVITY ANALYSIS ARO UND DEIERMINISTIC PUBLIC DEBT PROJECTIONS

Sensitivity tests are run around the baseline no-fiscal policy change scenario to assess the possible
impact of downward and upward risks on public debt dynamics. Risks can be related to fiscal fatigue,
the tightening/relaxing of government's financing conditions on the markets, shocks to real GDP
growth and inflation, shocks to the nominal exchange rate. Standard sensitivity tests described in this
section aim at covering the broad nature of shocks that can affect the future evolution of public debt.
Sensitivity tests on macro-fiscal assumptions used in the standard Commission services' DSA are
designed as follows (see also Box 1):

1y

2)

3)

4)

5)

Standard sensitivity tests on short- and long-term interest rates, consisting of (permanent)
negative and positive shocks (-1 p.p./ +1 p.p.) to the short- and long-term interest rates on
newly issued and rolled over debt applied starting from the year following the one of last
historicl:(a)ll data available (currently 2014) till the end of the projection horizon (currently
2024).

Standard sensitivity tests on real GDP growth, consisting of (permanent) negative and
positive shocks (-0.5 p.p./ +0.5 p.p.) on real GDP growth applied from the year following the
one of last historical data available till the end of the projection horizon."’

Sensitivity tests on inflation, consisting in standard negative and positive (permanent) shocks
to the inflation rate (-0.5 p.p./ +0.5 p.p.) applied from the year following the one of last
historical data available till the end of the projection horizon.

Sensitivity test on the primary balance, consisting of a standard (permanent) negative shock
to the primary balance equal to 50% of the forecasted cumulative change over the two
forecast years'® (the structural primary balance is then kept constant for the remaining of the
projection horizon at the lower level obtained for the last forecast year after applying the
shock of the indicated size).

Sensitivity test on the nominal exchange rate (for non-EA countries), consisting of a shock

(for two years from the year following the one of last historical data available) identical to
the maximum historical change occurred in the exchange rate over the last 10 years. This
sensitivity test should receive relatively more attention in the DSA of countries for which the
share of public debt in foreign currency is beyond the upper threshold of risk (calculated
using the signals’ approach), based on last available data, as reported in the heat map on
public debt structure (see Section 3.4).

For countries that are identified as vulnerable, according to the criteria presented in Section 2, and are
therefore subject to the enhanced DSA, standard sensitivity tests are integrated by more customised
scenarios designed as follows:

1y

An "enhanced" sensitivity test on short- and long-term interest rates on newly issued and
rolled over debt aimed at capturing instances of a (temporarily) more extreme worsening of
governments' financing conditions on the markets. This is done by applying a greater positive
shock (+2 p.p.) on short- and long-term interest rates on newly issued and rolled over debt,
for three years starting from the year following the one of last historical data available

In the European Commission's (DG ECFIN) debt projection model, these shocks feed into changes in the overall implicit
interest rate (IIR), with the size of the change in the IIR depending on the structure of public debt in terms of short- and
long-term debt, maturing and non-maturing debt. In this sense, pronounced differences in average public debt maturity
across EU countries is one of the factors behind the differential impact of an interest rate shock on public debt dynamics.
As the increase in interest rates only affects debt that is newly issued or rolled over, countries with shorter average debt
maturities are clearly more exposed to interest rate shocks than those with longer maturities.

The shock is symmetrically applied to actual and potential GDP growth, so that the output gap remains unchanged. The
cyclical component of the balance (calculated using standard semi-elasticity parameters endorsed by the Economic Policy
Committee — Output Gap Working Group) is therefore not affected by these shocks to growth.

The usual feedback effect on growth applies in this case (-1 p.p. fiscal consolidation leading to +0.5 p.p. in GDP growth in
the same year).
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(currently 2014). After the first three projection years, the usual +1 p.p. permanent shock till
the end of the projection horizon would be applied also in this case.

2) "Enhanced" sensitivity tests on real GDP growth, aimed at capturing the country-specific
historical variability of real GDP growth that can differ (also substantially) from the 0.5 used

in the standard sensitivity tests. These enhanced sensitivity tests are designed based on a
reduction/increase in real GDP growth by one standard deviation' for rwo years from the
year following the one of last historical data available. After the first two projection years,
the usual -0.5 p.p./+0.5 p.p. permanent shocks on GDP growth would be applied till the end
of the projection horizon.

3) Fully customized sensitivity tests on individual macro-fiscal assumptions, when needed,
capturing country-specific risks that require a more tailored approach.

4) A customized combined macro-fiscal shock scenario, in which shocks to interest rates, real
GDP growth, inflation, primary balance and exchange rate are combined, based on a country-
tailored approach.

Results from sensitivity analysis around the baseline no-fiscal policy change scenario are reported in
charts, as displayed in Graph 8 for a sample country. A summary table reporting the underlying
macroeconomic assumptions (real and potential GDP growth, inflation, implicit interest rate and
structural primary balance) for each of the sensitivity scenarios is always presented below the chart.

3.3. STO CHASTIC PUBLIC DEBTPRO JECTIONS

The European Commission's (DG ECFIN) DSA includes stochastic projections as the way to feature
the impact of uncertainty in macroeconomic conditions on public debt dynamics in a more
comprehensive way.?’ This methodology allows gauging the possible impact of downside and upside
risks to growth on public debt dynamics (also accounting for the impact on the cyclical component of
the budget balance, through the functioning of the automatic stabilizers), as well as the effects of
positive/negative developments on financial markets, translating into lower/higher borrowing costs for
governments.

Stochastic debt projections produce a “cone” (a distribution) of debt paths, corresponding to a wide set
of possible underlying macroeconomic conditions. The latter are obtained by applying random shocks
to short- and long-term interest rates on government bonds, growth rate and exchange rate assumed in
the central scenario. The size and correlation of the shocks are based on variables’ historical
behaviour.”’ The methodology allows accounting for a very large number of simulated
macroeconomic conditions, beyond what is conceivable in the context of sensitivity analysis for
deterministic projections (2000 simulations lie, for instance, behind the results regularly presented in
the Debt Sustainability Monitor, DSM, report).

The standard deviation is calculated over the last three years of historical data.

For methodological details on stochastic public debt projections, see Berti K. (2013) “Stochastic public debt projections
using the historical variance-covariance matrix approach for EU countries” European Economy Economic Paper No. 480.
Stochastic debt projections were presented in the European Commission’s Fiscal Sustainability Report 2012, and results
are regularly updated in ECFIN/C2 internal Debt Sustainability Monitor. Stochastic debt projections for the EA have also
been used in the assessment of the 2014 Draft Budgetary Plans (DBPs) of the EA (see Annex 2 to the Commission
Communication COM(2013) 900 final of 15/11/2013) to the aim of assessing risks to public finance sustainability in the
event of adverse economic, financial or budgetary developments (as required by Art. 7 of Regulation (EU) No. 473/2013).
Shocks are additionally assumed to follow a joint normal distribution.
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Graph 8: Gross public debt projections (% of GDP), sample country - Sensitivity tests on interest rates, real GDP
growth, inflation, primary balance and nominalexchange rate around baseline no-fiscal policy change scenario
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The baseline no-fiscal policy change scenario from deterministic debt projections presented before is
taken as the central scenario for stochastic projections, which are run over a 5-year horizon (the



standard projection horizon to obtain meaningful results from the methodology, based on the relevant
literature). The implicit interest rate and the growth rate in the central scenario therefore correspond to
Commission forecasts over the forecast horizon and to macroeconomic assumptions agreed with the
Economic Policy Committee beyond the forecast horizon. The structural primary balance corresponds
to forecasts, and is set constant at last forecast value thereafter, based on the standard assumption
made in deterministic projections under the no-fiscal policy change scenario (the government budget
cyclical component, on the contrary, changes under the effects of stochastic shocks to the growth
rate,”> thus changing the primary balance). Stochastic debt projections therefore provide a
significantly reinforced sensitivity analysis around the baseline scenario.

The debt ratio distribution obtained through stochastic projections allows attaching probabilities to
debt paths. It is possible, for instance, to attach a probability to the debt ratio of a certain country
being higher than a specified value in a given projection year, or to the debt ratio being on a stable or
declining path over the projection horizon.

DG ECFIN’s DSA includes the fan chart from stochastic projections, representing the cone of the
debt-to-GDP ratio distribution over the 5-year horizon. In the fan chart, the projected debt path under
the central scenario (around which shocks apply) and the median of the debt ratio distribution are
reported respectively as a dashed and a solid black line at the centre of the cone. The cone covers 80%
of all possible debt paths obtained by simulating the 2000 shocks to growth, interest rates and
exchange rates (the lower and upper lines delimiting the cone represent respectively the 10™ and the
90™ distribution percentiles), thus excluding from the shaded area simulated debt paths (20% of the
whole) that result from more extreme shocks, or “tail events”. The differently shaded areas within the
cone represent different portions of the distribution of possible debt paths. The dark blue area
(delimited by the 40" and the 60™ percentiles) includes the 20% of all possible debt paths that are
closer to the central scenario.

Graph 9 reports the fan chart for the a sample country, and Table 2 reports, for each of the five years,
the values of the debt-to-GDP ratio at the distribution percentiles displayed in the chart. By looking at
the chart, it is possible to conclude, for instance, that the 2018 debt ratio for this country can be
expected to lie roughly between 65% (the 10™ percentile) and 78% (the 90™ percentile) with an 80%
probability. In particular, the 2018 debt ratio is projected to be higher than 75% (the 80" percentile)
with a probability of around 20%. In terms of debt dynamics, the chart shows that, in the presence of
temporary shocks to interest rates and growth, the debt ratio for the country is projected to continue
rising till 2016 with a 50% probability.

Graph 9: Gross public debt (% of GDP) from stochastic debtprojections, sample country - Fan chart
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2 Country-specific semi-elasticity parameters (endorsed by the Economic Policy Committee — Output Gap Working Group)

are used to translate shocks to the growth rate into changes in the budget balance-to-GDP ratio.
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Table 2: Gross public debt (% of GDP) from stochastic debt projections,
sample country - Distribution percentiles

Distribution | 55, 2015 2016 2017 2018

percentiles
p10 71.0 69.7 68.6 66.7 64.7
p20 71.9 70.9 70.1 68.6 66.8
p30 72.7 71.9 71.2 69.9 68.3
p40 73.3 72.7 72.2 71.2 69.6
p50 73.8 73.6 73.2 72.3 70.8
p60 74.5 74.3 74.2 73.5 72.1
p70 75.1 75.2 75.3 74.7 73.6
p8o 75.7 76.3 76.7 76.3 75.4
p90 76.8 77.8 78.5 78.5 77.6

Source: Commission servic e s

3.4. THE ANALYSIS O F RISKS REIATED TO THE STRUC TURE O F PUBLIC DEBTFINANCING

The analysis of risks related to the structure of public debt financing (by maturity, creditor base,
currency of denomination) is integral part of the Commission's (DG ECFIN) DSA. Three variables are
considered to the purpose: the change in short-term public debt (at original maturity) over total public
debt, the share of public debt held by non-residents, and the share of public debt denominated in a
foreign currency (for all three variables data for the last available year are used in risk assessment).

Clearly, changes in the share of short-term public debt provide an indication of increased/decreased
vulnerability of the country under examination in terms of government’s reliance on short-term
market financing. The share of public debt by non-residents captures the degree of vulnerability
related to capital holdings by non-residents being more volatile, while the share of debt in a foreign
currency provides an indication of risks related to exchange rate fluctuations. For the three variables
critical thresholds of fiscal risk have been calculated using the signals’ approach.” The application of
the methodology shows that, based on historical events, the three variables appear to be very good
leading indicators of fiscal stress, which further highlights the importance of including an analysis of
these variables in the DSA.* Values taken by the variables are examined in relation to the calculated
critical thresholds to establish whether fiscal risks related to the structure of public debt financing
seem to emerge under one dimension or the other.

Results of this analysis are presented in the DSA in the form of a heat map, in which values of the
three variables (change in the share of short-term public debt, share of public debt by non-residents,
and share of public debt in foreign currency) are reported: i) in red, if they are at or above the critical
threshold of fiscal risk from the signals' approach; ii) in yellow, if they are below the threshold, as
obtained from the signals' approach, but at or above a benchmark of around 80% of the same
threshold, highlighting an intermediate level of fiscal risk; iii) in green otherwise. An example of this
heat map, relying on upper and lower thresholds of risk calculated as indicated, is provided for a
sample country in Table 3.

2 The definition of fiscal stress used in the application of the methodology is borrowed from Baldacci E., I. Petrova, N.

Belhocine, G. Dobrescu and S. Mazraani (2011) "Assessing fiscal stress" IMF Working Paper No. 11/100.

Results obtained by applying the signals’ approach on the three variables display an excellent in-sample performance of
these variables in anticipating fiscal stress (signalling powers of 0.35, 0.29 and 0.24 are obtained respectively for the share
of public debt by non-residents, the change in the share of short-term public debt and the share of public debt in foreign
currency). Among fiscal variables, the three public debt structure variables appear to be among the strongest leading
indicators of fiscal stress. They also appear to be among the best-performing fiscal variables also in terms of relatively low
type-II errors (i.e. error made when predicting no fiscal stress ahead of a fiscal stress event). Type-II errors of 0.35, 0.54
and 0.58 are obtained for the share of public debt by non-residents, the share of public debt in foreign currency and the
change in the share of short-term public debt respectively. More details on the results are provided in Annex 3.
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Table 3: Heatmap ofrisks related to the structure of public debt financing, sample country

Share of public debt in foreign
currency (%):
2.5

Public debt structure Change in share of short-term

(2013): public debt (p.p.):
-1.5(2012)

Source: Commission servic e s
Notes:
(1) Criticalupperand lowerthresholds:

i Change (yeandy) in the share of short-term public debt: upperthreshold 2.76 p.p.;lowerthreshold 2.2 p.p.

ii. Share of public debtby non-residents: upperthreshold 49.02%.; lo werthre shold 40%

il Share of public debtin foreign cunmenc y: upperthreshold 29.82%.; lowerthreshold 24%
(2) Data on the change in the share of short-term public debt overtotal debt come from ESTAT, data on the share of
public debtby non-residentscome from ECBand OECD; data on the share of public debtin foreign cumency come from
ESTAT, ECBand OECD.

3.5. FINANCIALMARKET INFORMATION

A brief overview of financial market information accompanies the presentation of results in DG
ECFIN's DSA. The overview consists of two tables (see Tables 4 and 5 for a sample country)
reporting respectively government bond yield spreads (2-year and 10-year benchmarks) and CDS
spreads, and sovereign ratings by Moody’s, S&Ps and Fitch. For yield spreads (2-year and 10-year
benchmarks separately)® critical thresholds of fiscal risk have been calculated using the signals’
approach (see Annex 3 for more details). Also in this case, we use an upper threshold corresponding
to the threshold obtained directly from the application of the signals' approach and a lower threshold
set at about 80% of the original signals' approach threshold. The corresponding cells in the table are
highlighted in red/yellow/green depending on where values lie relative to these upper and lower
thresholds (see Table 4).

Table 4: Financial marketindicators, sample country

Financial market information as of May 2014
Sovereign yield 2-year 7
spreads(bp)*

10-year 28

CDS (bp) 5-year 29
Source: Commission sevices
Notes:
(1) Criticalupperand lowerthresholds:

i Gov't bond yield spreads, 2-year benchmark: upper threshold 276.6

b.p.;lowerthreshold 220 b.p.
ii. Gov'tbond yield spreads, 10-yearbenchmark: upperthreshold 231 b.p.;

lowerthreshold 185 b.p.
(2) Data come from Bloomberg.

Table 5: Sovereign ratings, sample country

Sovereign Ratings as Local currency Foreign currency

of May 2014 long term short term long term short term
Moody's Aaa Aaa P-1
S&P AA+ A-1+ AA+ A-1+
Fitch AAA AAA

Source: Commission servic e s

% For the calculation of the thresholds using the signals' approach, government bond yield spreads have been defined

relative to German and US bonds of similar maturity for EU and extra-EU countries respectively.
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3.6. THE ANALYSIS OF RISKS REIATED TO GO VERNMENTS C O NTING ENT LIA BILITIES

The latest economic and financial crisis has clearly shown the importance of taking into due account
governments' contingent liabilities, and in particular those arising from vulnerabilities in the banking
sector, as these can lead to rapid and substantial increases in gross public debt over GDP once they
materialise (the Irish case being an extreme example of the risks involved). The integration of the
analysis of government's contingent liability risks in the DSA indeed allows a more comprehensive
assessment of risks to public debt sustainability. For this reason, a new module on contingent
liabilities has been introduced in DG ECFIN’s DSA. This should make it possible to broadly assess
related risks in terms of the probability of materialization of the events triggering the liabilities for the
government and the size of the potential liabilities involved.

Data availability on governments' contingent liabilities is unfortunately still limited. The new
contingent liability module in DG ECFIN's DSA therefore relies on both direct and indirect
information from available statistical sources, including the following:

1) Latest data on state guarantees as percentage of GDP for the country under examination
based on data published by Eurostat,”® providing a measure of the size of overall contingent
liabilities for the government (including guarantees on EFSF borrowing).”’

2) Latest data on government’s contingent liabilities, in percentage of GDP, directly related to
public support to financial institutions (activities related to financial sector support that may
contribute to government liabilities in the future, but are considered as contingent on future
events at the moment of the reporting), based on data that is regularly collected by Eurostat
together with the Excessive Deficit Procedure notifications. The disaggregation of the data
into individual items (liabilities and assets of financial institutions guaranteed by the
government; securities issued by the government under liquidity schemes; liabilities of
special purpose entities, including those to which certain impaired assets of financial
institutions were transferred) is also reported.*® %

3) A heat map reporting values of variables that indirectly capture short-term risks to public
finances from vulnerabilities in the financial sector (private sector credit flow in percentage
of GDP;” bank loan-to-deposit ratio; the level and change in the share of banks’ non-
performing loans; the change in the nominal house price index’"), as well as the (country-
specific) estimated theoretical probability of government's contingent liabilities due to

% Eurostat data on state guarantees refer to explicit guarantees granted at all levels of government to any non-government

units (public and private corporations, non-profit institutions, households and non-resident entities). State guarantees
provided to financial institutions in the context of the economic and financial crisis are also included, as are guarantees on
EFSF borrowing. The data are available at: http://epp.eurostat.ec.europa.eu/portal/page/portal/statistics/search_database.
Unfortunately time series on overall governments' contingent liabilities are too short to make it possible to calculate a
critical threshold using the signals' approach.

These data are taken from Eurostat supplementary tables for the financial crisis (data collection started with the October
2009 EDP notification). Data provided by Member States in these tables are an indication of the potential maximum
impact that could (theoretically) arise for government finances from such contingent liabilities (see Eurostat (2013)
“Eurostat supplementary table for the financial crisis. Background note”, October 2013). General government guarantees
on bank deposits are not included in these data on contingent liabilities related to financial sector support.

It should be noted that Eurostat has already decided to introduce a new questionnaire to the EDP related questionnaires
(the so called “Supplement on contingent liabilities and potential obligations to the EDP related questionnaire”), including
tables on government guarantees, total outstanding liabilities related to public-private partnerships recorded off balance
sheet of the government and non-performing loans of the general government (see Eurostat (2013) “Decision of Eurostat
on government deficit and debt. Supplement on contingent liabilities and potential obligations to the EDP related
questionnaire”, 22 July 2013). These data will be transmitted annually and the first transmission will take place in
December 2014 (the data will be released by Eurostat in January 2015). This additional information will be included in
DG ECFIN’s DSA once available.

This variable is common to the scoreboard of the macroeconomic imbalance procedure, but it is used here in a narrower
way, to capture risks of fiscal stress from vulnerabilities in the financial sector.

The variable change in house prices has been found in the literature to be a good leading indicator of banking crises (see
IMF, 2013). Results related to the change in the nominal house price index are nonetheless to be interpreted with caution.
Only relatively high values of the variable are indicated in the heat map as flashing red in terms of signalling risks of
building up of bubbles in the context of an early-warning system of possible fiscal stress. But in an already set in crisis
context, a negative value of the variable could also pose risks (due to the loss in value of properties repossessed by banks)
and this consideration need to inform the interpretation of the data in the risk assessment.
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banking losses exceeding 3% of GDP,” obtained from SYMBOL simulations (under
assumptions reflecting the current banking safety net design).” This estimated probability is
presented in the heat map for two possible scenarios based on the assumptions of bank
recapitalization needs up to 4.5% and 8% of risk-weighted assets respectively, aimed at
capturing the two extremes of the interval where the probability of government's banking
contingent liabilities is likely to fall. For the first five variables included in the heat map (see
Table 7) critical thresholds of fiscal risk have been calculated using the signals’ approach,**
and for them the heat map relies on upper thresholds of risk corresponding to the original
signals' approach thresholds and lower threshold of risk set at about 80% of the original
thresholds. For the last variable in the heat map (the probability of government's contingent
liabilities from banking losses based on SYMBOL), relatively high and intermediate values
are highlighted in the heat map based on two critical values that reflect major clusters in the
cross-country distribution of the estimated theoretical probability values.*

Latest statistics on overall contingent liabilities and contingent liabilities related to support to financial
institutions are reported in the DSA as shown for a sample country in Table 6. In Table 7 the heat map
for government’s contingent liability risks from the banking sector is reported in the format used for
DG ECFIN's DSA.

Table 6: Govemment's contingent liabilities, sample country

Government's contingent liabilities - 2013
Sample EU
country
State guarantees (% GDP) 12.3 (2012) | 14.1 (2012)
Liabilities and assets outside gen. gov't 07
under guarantee '
Contingent liabilities of gen. gov't related to | Securities issued under liquidity schemes 0
support to financial institutions (% GDP)
Special purpose entity 0 .
Total 2.7 71

Source: Commission services

Notes:

(1) State guarantees (fist line ) include guarantees on EFSFborowing.

(2) The item 'liabilities and assetsoutside gen. gov'tunderguarantee"doesnotinclude guaranteeson bankdeposits.
(3) Data are taken from ESTAT

(4) EUaveragesare calculated using sub-groupsofcountiesforwhich data are available.

The expression "theoretical probability" indicates a probability based on the Basel risk assessment models. The Basel 1L

criteria are such that an institution is expected to suffer losses exceeding its capital on average once in a thousand years (a
confidence level of 99.9%). The regulation acknowledges that “the high confidence level was also chosen to protect
against estimation errors that might inevitably occur from banks’ internal Probability of Default, Loss Given Default and
Exposure At Default estimation, as well as other model uncertainties” (See Basel Committee on Banking Supervision,
2005). In other words, the confidence level cannot be directly interpreted as a frequency. Laeven and Valencia (2013)
identify 17 systemic banking crisis episodes worldwide in the period 2008-11, and 147 episodes since 1970. Based on this,
it is safe to say that the Basel models tend to under-predict the actual frequency of bank defaults, which then carries over
to these model estimates. While theoretical probabilities cannot be taken literally as frequencies, their relative magnitudes
can provide information on whether a country is at higher risk than another.
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Table 7: Heatmap on govemment's contingent liability risks from the banking sector, sample country

GnvelrnmenFs” - |Private sector credit flow | Bank loans-to-deposits ratio Change in share of non- | Change in nominal house price eoeica probab. J govet et it
contingent liability risks 4 GO o womigbans o e due to banking losses >3% of GDP:
from banking sector |- i peramig Kans pp: '
(2013 bank recap. at45% | bankrecap.at8%
02(2012) 1244(2012) 0(2012) -57 0.08% 0.14%

Source: Commission sevices
Notes:
(1) Criticalupperand lowerthresholds:

i Private sectorcredit flow (% of GDP): upperthreshold 10.9%; lowerthreshold 8.7%

ii. Bankloans-to-depositsratio: upperthreshold 142.09%.; lowerthreshold 110%

il Share of non-performing loans: upperthreshold 2.3%.;lowerthreshold 1.8%

iv. Change in share of non-performing loans: upperthreshold 0.3 p.p.;lowerthreshold 0.2 p.p.

v. Change mn nominalhouse price index (YoY growth): upperthreshold 12.59; lowerthreshold 10

Vi Theoretical probability of gov't contingent liabilities linked to banking losses exceeding 3% of GDP (SYMBOL): upper

thre shold 0.2%; lowerthreshold 0.05%
(2) Statistical sources used: ESTATfor private sectorcredit flow; ESTATand WB's GFDD forbank loans-to-de posits ra tio ; ECB, IMFs FSI
and WB's GFDD forshare of non-performing loans; ESTAT, ECB, BISand OECD forchange in nominal house price index.
(3) SYMBOL estimated probabilities of govemment's contingent liabilities linked to possible bank losses are provided by the
Furopean Commission's Joint Research Centre.

For countries that are identified as vulnerable from the point of view of contingent liability risks, the
new DSA framework further requires additional tools to be deployed. In particular, a country should
have its DSA integrated with contingent liability stress-test scenarios around baseline public debt
projections when significant bank-related risks are identified. The latter are deemed to arise when one
or both of the following criteria hold true (see also Graph 10):

1) at least one of a set of three variables aimed at indirectly capturing banking contingent
liability risks and included in the heat map (private sector credit flow in percentage of GDP,
bank loan-to-deposit ratio and change in the share of non-performing loans™) is above the
respective critical threshold of fiscal risk calculated using the signals' approach.®’

2) the theoretical probability of government's contingent liabilities linked to bank losses
exceeding 3% of GDP in the country under examination™ is estimated to be high (i.e. greater
than the upper threshold) under at least one of the two bank recapitalisation assumptions.

Whenever any of the conditions mentioned above holds true, the country’s DSA is complemented
with an additional stress-test scenario for bank-related contingent liability risks. Based on the two
criteria, for our sample country, for instance, this contingent liability shock scenario is not required, as
the three variables in question do not signal high risks (bank loan-to-deposit ratio is the only variable
signaling medium risks, among those concerned) and the estimated theoretical probability of
government’s contingent liabilities related to bank losses exceeding 3% of GDP reaches only
intermediate values under both bank recapitalization assumptions (see Table 7).

For countries for which either of the two aforementioned criteria, on the contrary, highlight contingent
liability risks from the banking sector, SYMBOL estimates on the size of the possible impact of a
severe banking crisis on the country's public finances (under the current regulatory scenario) are used
to design the banking contingent liability shock scenario.”’ A banking contingent liability shock of the
size indicated by SYMBOL simulation results for the country is assumed in #+1, and the impact on the
projected path of the debt-to-GDP ratio is presented as a banking contingent liability shock scenario.
This is displayed in the DSA in an additional plot, together with the path of the debt-to-GDP ratio
under the baseline no-fiscal policy change scenario.

The change in the share of non-performing loans, rather than the share itself, is inserted here among the criteria to be used
to select countries for which a contingent liability shock scenario is to be run. This is because the change in the share of
non-performing loans is found to be a better leading indicator of fiscal stress than the share itself (a signalling power of
0.28 for the former, against one of 0.16 for the latter — see Annex 3 for more details).

See Annex 3 for more details on results from threshold determination based on the signals' approach for these variables.
See Annex 4 for more details.

This type of analysis was presented for the first time in the European Commission's Fiscal Sustainability Report 2012.

40 See Benczur P., K. Berti, G. Cannas, J. Cariboni, S. Langedijk, A. Pagano and M. Petracco (2014) "A banking contingent
liability stress-test scenario for public debt projections using the SYMBOL model" European Economy Economic Paper,
forthcoming.
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Graph 10: Criteria to assess the country's vulnerability to banking c ontingent liability risks for the govemment

. Is at least one of the 3 variables capturing banking contingent liability risks (private sector credit flow over GDP,
bank loan-to-deposit ratio and change in share of non-performing loans) above threshold of fiscal risk?

. Is the theoretical probability of gov't contingent liabilities linked to bank losses greater than 3% of GDP
estimated to be relatively high?

None of the
above holds

Any of the
above holds

Bank-related contingent liability Additional bank-related contingent liability
stress test NOT required stress test (using SYMBOL estimates)
required
3.7. FORECASTACCURACY ANALYSIS

European Commission’s (DG ECFIN) forecasts lie behind deterministic and stochastic public debt
projections. It is therefore important to accompany DSA results with a brief assessment of
Commission’s forecast accuracy, based on the forecast track record for the country under
examination, with regard to the main macro-fiscal variables underlying public debt dynamics (real
GDP growth, inflation, primary balance). This analysis is meant to show whether forecasts on the
aforementioned variables for the country under examination are systematically biased in one direction
or the other, in a sign of persistent optimism or pessimism.

European Commission's forecast accuracy analysis is regularly conducted in DG ECFIN.*' Latest data
elaborations resulting from the analysis are presented also in DG ECFIN’s DSA. The specification of
forecast error used to this purpose is one of the two options used in broader forecast accuracy analysis
(the specification based on the so called "year-ahead forecast"),** according to which the forecast error
for variable X in year ¢ is defined as the difference between the forecasted value of variable X in year
t, according to the Autumn vintage of year -1, and the historical value taken by variable X in year ¢,
according to the Autumn vintage of year r+1.

Results of forecast accuracy analysis are presented in the DSA in the form of plots, where
Commission forecast errors for the country under examination are reported against the distribution of
forecast errors over the whole sample of EU countries, for real GDP growth, inflation and the primary
balance respectively. Plots for a sample country are reported in Graphs 11 to 13, where the dots
represent forecast errors for the sample country in a given year, while the continuous line for the
median and the band for the interquartile range refer to the distribution of forecast errors over the
sample of EU countries. The plots allow to easily visualizing where forecast errors for the sample
country lie relative to the distribution of forecast errors over all countries. No systematic biases appear
for any of the three variables from the plots. Reported in the graphs are also the value of the median
forecast error for the country under examination over the time span displayed (1999-2012) and its
percentile rank in the distribution of median forecast errors over all EU countries. For this sample
country, on average, forecast errors over the considered time span appear not to be "anomalous"
compared to the overall distribution (percentile ranks between 42% and 56% for the three variables).

1 For latest results on European Commission's (DG ECFIN) forecast accuracy analysis, see Gonzalez Cabanillas L. and A.

Terzi (2012) “The accuracy of the European Commission’s forecasts re-examined” European Economy Economic Paper
476.

The second option used in DG ECFIN relies on the "current-year forecast”, rather than the "year-ahead forecast". See
Gonzalez Cabanillas and Terzi (2012) for more details.
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Graph 11: Forecast enors on primary balance (% of GDP) for sample country against EU distribution of

foreca

stemors on primary balance (% of GDP)
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Graph 12: Forecastemors on real GDP growth forsample country against EU distribution of forecast enors on
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Graph 13: Forecast enors on inflation rate for sample country against EU distribution of forecast emors on
infla tion rate
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Notes:

(1) Forecastemorforthe variable atyeartisdefmed asforecastofthe varable from Autumn vintage ofyear
t-1 minus historic al re aliza tion from Autumn vintage ofyear¢+1.
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ANNEX 1 - SAMPIE C O UNIRY FICHE FOR DSA

Sample Country

Public debtprojections (% GDP) underbaseline and altemative scenarios and sensitivity te sts
Table Al1.1

Debt projections baseline scenario | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 217 | 2018 | 2019 | 22 | 202 | 202 | 2023 | 2024

Gross debt ratio 65.7 73 735 738 734 729 8 703 69.2 68.3 67.7 67.2 67.1 67.2
Changes in the ratio 23 55 22 03 -04 05 -1.1 -15 -1.1 0.9 0.6 04 02 0.1
of which

(1) Primary balance 23 22 14 10 02 -0.1 04 0.7 0.6 0.5 0.2 0.0 01 03
Structural primary balance (kept constant at 2015 Ivi) 17 08 -0.5 -04 -09 09 09 0.9 0.9 0.9 -0.9 -0.9 -0.9 -09
Cyclical component 06 14 19 15 1.0 0.7 03 0.0 0.0 00 0.0 0.0 0.0 0.0
Cost of ageing 0.0 0.0 0.0 0.0 0.0 0.1 02 03 04 05 0.7 08 1.0 1.1
Others (taxes and property incomes) 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.2 0.1 0.0 0.0 0.0 0.1

(2) Snow ball effect 08 19 14 0.0 01 04 0.7 0.9 04 04 04 04 0.3 0.2
Interest expenditure 21 19 18 17 17 16 17 17 17 17 18 19 20 20
Growth effect 06 08 06 08 -1.0 -1.0 -12 -12 08 08 0.9 09 -1.0 0.9
Inflation effect 0.7 0.9 -1.0 0.9 08 -1.0 -12 -14 -14 -1.3 -1.3 -13 -13 -1.3

(3) Stock flow adj and one-off measures -0.7 15 0.5 0.8 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0]

Notes: forprimary balance and structuralprimary balance, a positive sign indicatesa deficit n the table above.
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Graph A1.2:
- Baseline

Determinants of changes in public debt (% GDP)

Graph A1.3:
- Baseline

Ma turity structure of public debt (% GDP)
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Risks related to the structure of public debt financing

Table Al1.2
Public debt structure Change in share of short-term Share of public debt in foreign
(2013): public debt (p.p.): currency (%):
-15(2012) 25
Risks related to govemment's c onting e nt liabilitie s
Table A1.3
Government's contingent liabilities - 2013
Sample EU
country
State guarantees (% GDP) 12.3 (2012) | 14.1 (2012)
Liabilities and assets outside gen. gov't 07
under guarantee ’
Contingent liabilities of gen. gov't related to [ Securities issued under liquidity schemes 0
support to financial institutions (% GDP)
Special purpose entity 0
Total 2.7 7.1
Table Al.4
Government's . . P ) . . .| Theoetical probab. of gov't cont. liabilties
contingent laiiyrisks gwgt;fector credt flow (B;Tk loans-to-deposits ratio Gl;r;?:i ::1 sktl:vnes (;I m;n ﬁzzr;ge in nominal house price o baring loses 53 of GOP
rom banking sector | o periorming oans {p: :
(2013): bank recap. at45% | bank recap. at 8%
02(2012) 1244 (2012) 0(2012) 57 0.08% 0.14%
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Financial market information

Table Al1.5 Table A1.6
Sovereign Ratings as Local currency Foreign currency Financial market information as of May 2014
of May 2014 long term short term long term short term L
- Sovereign yield 2-year 7
Moody's Aaa Aaa P4 .
spreads(bp)
S&P AA+ A1+ AA+ A1+ 10-year 28
Fitch AAA AAA CDS (bp) 5-year 29
Undedying macro-fiscal assumptions
Table A1.7
Macro-fiscal p
1. Baseline no-policy change scenario 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Primary balance -14 -1.0 0.2 0.1 0.4 0.7 0.6 05 0.2 0.0 -0.1 03
Structural primary balance 0.5 0.4 0.9 09 09 0.9 0.9 0.9 09 0.9 0.9 0.9
Real GDP grow th -0.8 12 14 14 16 17 12 12 13 14 15 14
Potential GDP grow th 0.1 0.4 0.5 0.8 1.0 11 12 12 13 14 15 14
Inflation rate 14 12 11 14 17 20 20 20 20 20 20 20
Implicit interest rate (nominal) 25 2.4 2.3 23 23 24 2.5 2.6 2.7 28 3.1 3.1
2. SGP instituti scenario 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Primary balance -1.4 02 0.1 0.5 0.8 12 1.2 1.2 12 12 1.3 1.3
Structural primary balance 05 12 12 12 13 14 14 1.6 1.9 21 2.3 25
Real GDP grow th -0.8 0.8 16 14 16 16 1.1 11 12 13 14 14
Potential GDP grow th 0.1 0.0 0.8 0.8 1.0 1.0 1.1 11 12 13 14 14
Inflation rate 14 12 11 14 1.7 20 20 20 20 2.0 20 20
Implicit interest rate (nominal) 25 24 2.3 2.3 24 24 25 2.6 2.7 2.8 3.0 3.1
3. SCP scenario 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Primary balance -15 -1 -0.3 0.2 0.7 09 08 0.7 0.4 0.2 0.1 -0.1
Structural primary balance 04 04 08 0.8 0.9 09 09 0.9 0.9 09 09 0.9
Real GDP grow th -0.8 12 14 16 1.6 17 12 12 13 14 15 14
Potential GDP grow th 0.3 0.4 05 0.8 0.9 11 12 12 13 14 15 14
Inflation rate 18 12 1.1 0.9 0.9 20 20 20 20 20 20 20
Implicit interest rate (nominal) 20 23 25 33 35 38 40 41 4.2 43 44 44
4. Historical SPB scenario 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Primary balance -14 -1.0 -0.2 0.0 0.1 0.2 0.2 0.0 0.2 04 -0.6 -0.8
Structural primary balance 0.5 0.4 09 07 0.5 0.4 04 04 0.4 0.4 0.4 04
Real GDP grow th 0.8 1.2 14 15 1.7 1.8 1.2 12 1.3 14 15 14
5. Combined historical scenario 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Primary balance -14 -1.0 -0.2 0.0 0.1 0.2 0.2 0.0 -0.2 04 -06 -08
Structural primary balance 0.5 0.4 0.9 0.7 0.5 0.4 0.4 0.4 0.4 0.4 0.4 04
Real GDP grow th -0.8 12 14 13 12 11 1.0 1.0 1.0 1.0 1.0 1.0
Implicit interest rate (nominal) 25 24 2.3 24 26 2.9 3.0 3.1 32 34 35 3.6
6. Higher IR scenario (standard DSA) 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Implicit interest rate (nominal) 25 2.6 2.6 2.7 28 2.9 3.0 3.1 33 34 3.7 338
7. Lower IR scenario 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Implicit interest rate (nominal) 25 2.2 2.0 2.0 1.9 2.0 2.0 2.1 22 23 25 25
8. Higher IR scenario d DSA) 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Implicit interest rate (nominal) 25 2.8 29 3.0 29 3.0 3.2 3.3 3.4 3.6 39 4.0
9. Higher growth scenario (standard DSA) 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Real GDP grow th -0.8 17 1.9 1.9 21 22 1.7 1.7 18 1.9 20 19
Potential GDP grow th 0.1 0.9 1.0 1.3 15 1.6 1.7 1.7 1.8 19 2.0 1.9
10. Lower growth scenario (standard DSA) 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Real GDP grow th -0.8 07 0.9 0.9 1.1 12 0.7 0.7 0.8 09 1.0 0.9
Potential GDP grow th 0.1 -0.1 0.0 0.3 0.5 0.6 0.7 0.7 0.8 0.9 1.0 0.9
11. Higher growth scenario (enhanced DSA) 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Real GDP grow th 08 23 25 1.9 2.1 22 17 17 18 19 20 19
Potential GDP grow th 0.1 1.6 17 1.3 15 1.6 17 1.7 1.8 1.9 2.0 1.9
12. Lower growth scenario d DSA) 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Real GDP grow th -0.8 0.0 02 0.9 1.1 12 07 0.7 0.8 0.9 1.0 0.9
Potential GDP grow th 0.1 -0.8 -0.6 0.3 0.5 0.6 0.7 0.7 0.8 0.9 1.0 0.9
13. Higher inflation scenario 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Inflation rate 14 1.7 1.6 1.9 22 25 25 25 25 25 25 25
14, Lower inflation scenario 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Inflation rate 14 0.7 0.6 0.9 12 15 15 15 15 15 15 15
15. Lower SPB scenario 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Primary balance 14 0.8 0.3 0.0 0.2 0.5 -0.5 -0.3 -0.1 0.1 0.3 05
Structural primary balance 0.5 0.6 0.7 07 0.7 0.7 0.7 07 0.7 0.7 0.7 07
Real GDP grow th 0.8 11 15 14 16 17 12 12 13 14 15 14
Potential GDP grow th 0.1 0.3 0.7 0.8 1.0 1.1 12 12 1.3 14 15 14
16. rate depreciation scenario 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Exchange rate depreciation 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Implicit interest rate (nominal) 25 24 23 23 23 24 25 26 27 2.8 3.1 3.1

29



Realism ofbaseline assumptions

Graph Al.4: Forecastenors on primary balance (% GDP) Graph A1.5: Forecastemors on real GDP growth Graph A1.6: Forecastenors on inflation (deflator)
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Notes: the distlbution of forecast emorsagainst which country-specific forecastemorsare displayed refersto the sample of EUcountres.

Graph A1.7: Prob. distrib. (EU, 1998-2012) of 3-yearavg struct. primary balance (SPB) Graph A1.8: Prob. distrib. (EU, 1998-2012) of 3-yearcum. change in struct. primary balance (SPB)
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ANNEX 2 — INTERESTRATES ON PUBLIC DEBTIN THE EURO PEAN
COMMISSION - DG ECFIN'S DEBTPRO JEC TION MO DEL

A2.1. ACCOUNING FOR THE DISINCTION BEIWEEN SHORTF AND IONG-TERM DEBT
MATURING AND NON-MATURING DEBT

The distinction between short- and long-term debt is accounted for in European Commission — DG
ECFIN's public debt projections, based on Eurostat data on general government debt with maturity
respectively below and above the year and on the assumption that the shares of short- and long-term
debt remain constant over the projection horizon. In the projection model, short- and long-term
interest rates are therefore applied separately to the corresponding shares of total public debt.

The distinction between debt maturing within the year and debt with longer residual maturity is also
integrated in the debt projection model (relying on Bloomberg data). This allows a differential
treatment in terms of interest rates applied to different "debt vintages" (debt that is rolled over or
newly issued in the current year, versus debt that has been issued in the past and is not maturing in the
current year). For newly issued/rolled over debt, the applicable interest rate is clearly the rate
projected for the year in which debt is issued/renewed.

Integrating the distinction between maturing and non-maturing debt with that between short- and
long-term debt produces different shares of debt to be considered in terms of applicable interest rates:
i) maturing short-term debt; ii) maturing long-term debt; and iii) non-maturing long-term debt.*
Graph A2.1 allows a quick visualization of this under the simplifying assumption of no change in
debt.

A2.2. THE DIFFERENTINTERESTRATES A PPIIED

The short- and long-term interest rates are projected separately, based on assumptions on the long-run
values to which the two rates converge. As agreed with the Economic Policy Committee — Working
Group on Ageing Populations and Sustainability, the long-term interest rate is assumed to linearly
converge to 3% in real terms by the end of the 10-year projection horizon. The long-run convergence
value for the short-term interest rate is derived from the convergence value assumed for the long-run
rate, based on the relationship between the two rates from the EA yield curve.

In each projection year ¢, the short- and long-term interest rates at ¢ apply to new and to maturing and
rolled over short- and long-term debt respectively (under the assumption of debt rollover at unchanged
maturity). For the long-term non-maturing debt, a third interest rate concept is used, which allows
dealing with the coexistence of different debt vintages (issued/rolled over at different points in time,
thus at different interest rate conditions) within the stock of long-term debt (see Graph A2.1). This is
implemented by using a long-term implicit interest rate that, year after year along the projection
period, incorporates the new interest rate conditions applied to debt rolled over within the year,
through a weighted average of new and past interest rate conditions. In the long-run, when all past
debt (outstanding debt in the first year of projection) has been rolled over, this long-term implicit
interest rate simply converges to the same long-run value assumed for the long-term interest rate, as
better explained below.

Formally, the long-term implicit interest rate at time 7 (i, L) is defined as the weighted average of the

long-term interest rate at ¢-1 (iﬁ1 ) and the long-term implicit interest rate at #-2 ( iszz ):

# The definitions used for short-term debt (maturity below 1 year) and maturing debt (residual maturity up to 1 year) allow

to simplify by excluding the case of non-maturing short-term debt.
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with the weight ¥, , defined as maturing and rolled over plus newly issued long-term debt at #-1 over

total long-term debt at -1 (i.e. the share of total long-term debt to which the long-term interest rate

itL_ , applies):

Dt—l (am,t—l - ax )+ Al)t—IO'/L
(Dt—l +AD, )aL

]/t‘—l =

where D, | = public debt at time -1 (beginning of the year); AD, = change in public debt at ¢-1

(end of the year); o = share of total public debt at #-1 with residual maturity up to 1 year;* o ¢ =

m,t—1

share of total public debt that is short-term; &, = share of total public debt that is long-term.

By looking at equation (1), it is straightforward to see that, in the long-run, the long-term implicit

interest rate ( i, L) simply converges to the same long-run value assumed for the long-term interest rate

(i"®

The three interest rates, short- and long-term interest rates at year ¢ and long-term implicit interest rate
at ¢, are then summarized in a single value for the implicit interest rate that is applied to public debt at
year t (as the weighted average of the three rates applied to different shares of the stock of debt, as
detailed above).

N

4
mt)

Given that, for ease of treatment, non-maturing short-term debt is ruled out, the share of maturing short-term debt ( (X

N
corresponds to the share of short-term debt over total debt (&, , = Oy YVt ). The share of maturing total debt at ¢ is

L
m,t *

therefore givenby &, , = Qg +

# By definition, in the long run all interest rates are constant (implying l;

L TL TL. . Lol
=1_, =1  inequation (1)), while ,_ is

. L . . . . .
assumed to converge to a long-run value I ~ (3% in real terms as agreed with the Economic Policy Committee). Thus, from
equation (1) the long-term implicit interest rate and the long-term interest rate converge to the same long-run value (

i L= iL ,i.e. 3% in real terms).
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Graph A2.1: A graphicalrepresentation ofinterestrates applied in the European Commission - DG ECFIN's debt proje ction model, under the simplifying assumption of no change in debt
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ANNEX 3 - THE SIGNALS APPROACH FOR THRESHOID
DEIERMINATION: VARIABIES OF PUBLIC DEBT SIRUC TURE,
BANKING SEC TO R VUINERA BILTIES AND YIEID SPREADS

A3.1. THESIGNAIS APPROACHFORTHE CALCUIATION OF THE THRESHO IDS

For a given variable the signals' approach, applied to fiscal stress events as done here,*® provides an
optimal threshold that is chosen in a way to minimise, based on historical data, the sum of the number
of fiscal stress signals sent ahead of no-fiscal-stress episodes (false positive signals — type-I error) and
the number of no-fiscal-stress signals sent ahead of fiscal stress episodes (false negative signals —
type-1I error), with different weights attached to the two components. The table below reports the four
possible combinations of events.

Table A3.1: Possible cases based on type ofsignalsentby the variable at#1 and state of the wordd at¢

Fiscal stress episode No-fiscal stress

episode
Fiscal stress . . False Positive signal
signal True Positive signal (Type | error)
No-fiscal False Negative signal True Negative signal
stress signal (Type Il error) 9 9

Formally, for each variable i the optimal threshold (tl.*) is such as to minimise the sum of type I and

type 1II errors for variable i (respectively fiscal stress signals followed by no-fiscal stress episodes -
False Positive signals - and no-fiscal-stress signals followed by fiscal stress episodes — False Negative

signals) as from the following total misclassification error for variable i (TMEi ). ¥

t; =arg min(TMEl. (ti )) =

t;€T;
= arg min FNi(ti)+ FB(ti) i=1,...n (1)
1T, Fs Nfs

where Tl = set of all values taken by variable i over all countries and years in the panel; F'N ; (l‘l.) =
total number of false negative signals sent by variable i (over all countries and years) based on

threshold f;; FP. (li) = total number of false positive signals sent by variable i (over all countries and

years) based on threshold /;; Fs = total number of fiscal stress episodes recorded in the data; Nfs =

total number of no-fiscal-stress episodes recorded in the data; n = total number of variables used.

% For more details see Berti K., M. Salto and M. Lequien (2012) "An early-detection index of fiscal stress for EU countries"

European Economy Economic Paper No. 475.

Following this methodological approach the optimal threshold is such as to balance between type I and type II errors. For
variables for which values above the threshold would signal fiscal stress, a relatively low threshold would produce
relatively more false positive signals and fewer false negative signals, meaning higher type I error and lower type II error;
the opposite would be true if a relatively high threshold was chosen.
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It is straightforward to see from (1) that in the minimisation problem False Negative signals are
weighted more than False Positive signals as:

1 1

Fs Nfs

This is due to the fact that the total number of fiscal stress episodes recorded over a (large enough)
panel of countries will be typically much smaller than the total number of non-fiscal-stress episodes.
This is a positive feature of the model as we might reasonably want to weigh the type II error more
than the type I given the more serious consequences deriving from failing to correctly predict a fiscal
stress episode relative to predicting a fiscal stress episode when there will be none.

The threshold for variable i (with i = 1,..., n) obtained from (1) is common to all countries in the
panel. We define it as a common absolute threshold (a critical value for the level of public debt to
GDP, or general government balance over GDP, for instance).

A3.2. RESULIS FROM THE SIGNAIS' APPROACH FOR VARIABIES OF PUBLIC DEBT SIRUC TURE,
BANKING SECTO R VUINERABIIITES AND YIEID SPREADS

Table A3.2 reports results on optimal thresholds, type I and type II errors, signalling power - defined
as 1-(type I error + type II error) - obtained by applying the signals' approach (as described in the
previous section) to individual variables describing the structure of public debt financing, sovereign
yield spreads and variables capturing banking sector vulnerabilities. In all these cases, optimal
thresholds of fiscal stress are determined (by relating the historical behaviour of the variables to the
time series of fiscal stress events, as explained above).48

Table A3.2: Thresholds, signalling power, type Iand type Hemnmors obtained from signals' approach

signaling typel type Il

Variables safety threshold
power error error
Public debt structure variables

Public debt by non-residents, % of total < 49.02 0.35 0.30 0.35
Publicdebt in foreign currency, % of total < 29.82 0.24 0.23 0.54
Change (yearkly) in share of short-term public

< 2.76 0.29 0.12 0.58
debt over total debt, p.p.

Government bond yield spreads

Gov't bond yield spreads relative to Germany/US,

< 231.00 0.38 0.09 0.53
10-year benchmark, b.p.

' iel lati
Gov't bond yield spreads relative to Germany/US, < 276.60 0.35 0.15 0.50
2-year benchmark, b.p.
Variables of banking sector vulnerabilities

L1.Private sector credit flow, % GDP < 10.9 0.44 0.42 0.14
L1.Bank loan to deposit ratio, % < 142.09 0.22 0.15 0.63
Non-performing loans to total gross loans, % < 2.30 0.16 0.53 0.31
Change in non-performing loans to total gross

< 0.30 0.28 0.19 0.53
loans, p.p.
L1l.change (YoY growth) in nominal house price
index < 12.59 0.29 0.26 0.44

Source: Commission servic e s
Notes:
(1) Vanablespreceded by Ll are taken with one-yearlag.

#  The definition of fiscal stress used in the application of the methodology is borrowed from Baldacci E., I. Petrova, N.

Belhocine, G. Dobrescu and S. Mazraani (2011) "Assessing fiscal stress" IMF Working Paper No. 11/100.



ANNEX 4 — SYMBO L

This annex briefly presents the methodology used for the estimation of the direct impact of possible
banking losses on public finances based on the SYMBOL model (SYstemic Model of Banking
Originated Losses), developed by a joint team of Commission services (DG JRC and DG MARKT)
and academic experts. The model has been used in many impact assessment exercises related to recent
changes in banking regulation and resolution,*’ and it is being continuously refined by the JRC team.
More details on the methodology can be found in De Lisa, Zedda, Vallascas, Campolongo and
Marchesi (2011), and in the European Commission's Fiscal Sustainability Report 2012. Benczur,
Berti, Cannas, Cariboni, Langedijk, Pagano and Petracco (2014) specifically focusses on the use of the
model in the context of public debt sustainability analysis.

The model first estimates an average implied default probability of bank obligors from risk-weighted
assets reported by the bank itself to the country's banking system regulator. These estimates are then
used to evaluate each individual bank's unexpected losses and potential default risk. The distribution
of losses for the country's banking system as a whole is then obtained by aggregating simulated
individual banks' losses. All this is derived country by country under specific assumptions with regard
to the regulatory and resolution regime in place. All these steps are described in more detail below.

A4.1. ESTIMATION OF DEFAULT PRO BABIIITIES O FINDIVIDUALBANKS' OBLIG ORS

SYMBOL approximates the probability distributions of individual bank's losses using two main
sources of information: 1) publicly available information from banks' financial statements; 2) publicly
available capital requirements set by national regulators, from which it is possible to derive an average
implied default probability of the individual banks' asset/loan portfolios.

The main data source on banks' financial statements is Bankscope, a commercial database produced
by the private company Bureau van Dijk.”* When needed and when possible, data were integrated
with public information on banks' financial statements released by supervisory authorities and/or
central banks. In addition, ECB data were used to complete or correct the input dataset for SYMBOL.

The Basel regulatory framework imposes minimum capital requirements for credit risk, allowing
banks to absorb all unexpected losses with an ex-ante theoretical probability of 99.9%.' Unexpected
losses are computed by regulators for various categories of loans, according to a standard statistical
model of credit risk and an assessment, made by each bank (and not made public), of the underlying
default probability of each loan class. The model adopted by the regulators is public, as are all
relevant parameters used for its computation, the only exception being the default probabilities of
banks' obligors assessed by the banks themselves and validated by the regulators.” Using publicly
available data on capital requirements> and the regulatory values for the other parameters of the

49
50

Examples include European Commission (2012c; 2014a and 2014b).

The Bankscope database builds on publicly available balance sheet information. Its main value added is the collection and
harmonization of balance sheet entries, allowing reliable comparisons across banks. Institutions are listed in Bankscope
under various categories according to their main activities. There are both unconsolidated (bank-level) and consolidated
(group-level) balance sheets listed. To the purpose of our analysis, the focus is generally restricted to commercial,
cooperative and savings banks (unconsolidated data). But in order to have more data for some countries, the input dataset
also includes some banks from different categories from commercial, cooperative and savings (i.e. bank holdings and
holding companies; finance companies - credit card, factoring and leasing; investment banks; real estate and mortgage
banks; specialised governmental credit institutions). The database is fully documented in Pagano, Cariboni and Petracco
(2012).

See footnote 32 for a discussion on the notion of "theoretical probability".

In SYMBOL unexpected losses are computed according to the Basel Foundation Internal Ratings Based (FIRB) formula,
which is a calibrated version of the Vasicek model for portfolio losses, explained in more detail in O.A. Vasicek (1991,
"Limiting loan loss probability distributions" KMV Corporation). The Basel FIRB approach is discussed in more detail in
Basel Committee on Banking Supervision (2005).

As capital requirements are often missing in banks' financial statements reported in Bankscope, missing values were
imputed relying on the strong observed correlation between capital requirements and common equity (see Pagano,
Cariboni and Petracco, 2012).
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credit risk model,” SYMBOL estimates the underlying average default probability of individual

banks' obligors reflecting the assessments done by the banks, based on the assumption that banks'
assets entirely consist of loans.” The average probability of default of the credit portfolio of each
bank is therefore estimated consistently with minimum capital requirements for credit risk.

A4.2. COMPUIATION OF AGGREGATE BANKING I0SSES AND ESTIMATED IMPACT ON PUBIIC
FINANCES

Starting from the estimated average probability of default of each individual bank's obligors,
SYMBOL generates realizations for each individual bank's credit losses via a Monte Carlo simulation
using the Basel FIRB (Foundation Internal Ratings Based) loss distribution function. Each bank's
simulated losses are then compared with loss provisions and the bank's total capital:*® whenever
unexpected losses are greater than the total capital, the bank is assumed to default. Individual banks'
losses exceeding banks’ total capital are then added up to obtain estimated aggregate banking losses
for a given country. Losses are then multiplied by the ratio of total banking assets of the country to
total assets in the sample in order to obtain the aggregate loss distribution for the entire population of
banks in a country.

Besides obtaining estimates for aggregate bank losses, the main strength of the model is its ability to
assess the potential impact on public finances from losses in the banking sector by allowing
simulations of the loss cascade after a default. In this exercise, as detailed above, banking losses are
first covered by banks' capital, if any. In case this is not sufficient to fully cover losses, so that the
bank defaults, the tools in place in the regulatory financial safety net assumed for the scenario under
examination are called upon. Losses that are not absorbed by these regulatory instruments (e.g. bail-in
or the Resolution Fund) are assumed to be covered by the government, as experienced in the current
financial crisis.

The model therefore allows estimating the probability distribution of the amount of public funds
needed to cover losses after exhausting the protection provided by the financial safety net. To obtain
the model results used as input in the heat map on government's contingent liability risks (Table 7),
the minimum size of government's contingent liabilities is fixed (at 3% of GDP) and the theoretical
probability of the materialization of the event is then assessed.

A4.3. A SIMUIATION SCENARIO REPRESENTING THE C URRENT INSTITUTIO NAL SEITING

SYMBOL simulation results on the estimated theoretical probability of public finances being hit in
case of bank losses are obtained under a safety net scenario that resembles as much as possible the
current setting (as of 2014 at the time of writing this paper) in terms of stage of implementation of the
EU legislation on the banking sector. Assumptions made are also in line with the ones used in
European Commission (2014a). When assessing potential risks for 2014, tools that will become part
of the safety net in the future, like bail-in and the Resolution Fund, are not taken into account. When
these additional tools will indeed become operational, along the way of implementing the relevant EU
legislation (for instance, the bail-in tool will enter into force starting from 2016; the Resolution Fund
is to be collected over a period of 8 years, starting from 2015), the estimated impact of banking crises
on public finances is expected to decrease significantly relative to estimates for the year 2014.

As far as bank capital and risk-weighted assets (RWA) are concerned, values obtained from banks'
balance sheets (as reported in Bankscope) have been corrected using results of the end-2012 EBA

54
55

These are: the Loss Given Default (LGD), the correlation between banks' assets, maturity and other correction parameters.
This means that all capital requirements considered in the model are as if they were for credit risk. But in fact, banks'
assets are not entirely made up of loans, and there are also capital requirements for market risk, counterparty risk,
operational risk, etc. These are not explicitly accounted for in the model. However, except for vary large banks with
extensive and complex trading agreements, the simplifying assumption that banks' assets are made only of loans and, as a
consequence, that capital requirements only derive from these is likely to be reasonable.

% Total capital can be higher than the minimum capital requirement, the difference being labelled as excess capital.
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Quantitative Impact Study, which determines the EU-wide average impact of introducing Capital
Requirement Directives IV rules.”’ These corrections decrease the level of total capital and increase
the RWA in each bank's balance sheet.

Finally, estimated probabilities of public finances being hit are obtained under two different
assumptions on bank recapitalization needs (4.5% and 8% of RWA). The most favourable scenario
(from the perspective of public finances) of bank recapitalization needs up to 4.5% of RWA is thought
of as reflecting the fact that banks can partly raise their level of capital also by issuing equity on the
markets and cutting dividend earnings. The least favourable scenario represents, on the contrary, a
case where all recapitalization needs to maintain the bank viable are covered by public finances,
where needed.

The probability of government's contingent liabilities greater than 3% of GDP (used in the heat map in
Section 3.6, Graph 11) is calculated as number of cases in the simulations when excess losses plus
bank recapitalization needs exceed 3% of GDP. The two cutting points used in the contingent liability
risk heat map to highlight relatively high, intermediate and low probabilities (0.05% and 0.2%) have
been identified as reflecting major clusters in the cross-country distribution of the estimated
theoretical probability values.

57 This legislation increases the quality and quantity of minimum capital requirements that banks should set aside.
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ANNEX 5 — SITOCHASIIC PUBLIC DEBT PROJECTONS BASED
ON THE HISIORICAL VARIANCE-COVARANCE MATRIX
APPROACH

This Annex provides a short description of the methodology used for stochastic public debt
projections based on the historical variance-covariance matrix approach and the data used to
implement it. More details are available in the original paper by Berti (2013).”®

A5.1. THE MEIHOD TO OBIAIN (ANNUALD STOCHASTIC SHOCKS TO MACROECONOMIC
VARIABIES

Stochastic shocks are simulated for four macroeconomic variables entering the debt evolution
equation: nominal short-term interest rate, nominal long-term interest rate, nominal growth rate and
the exchange rate. First, the methodology requires transforming the time series of quarterly data for

each macroeconomic variable x into series of historical quarterly shocks O g 3s follows:

- —
o, =x,—%,,

A Monte Carlo simulation is then run by extracting random vectors of quarterly shocks over the
projection period (2014-18) from a joint normal distribution with zero mean and variance-covariance

matrix identical to that of historical (quarterly) shocks. The quarterly shocks (& q) obtained in this

way are aggregated into annual shocks to nominal short-term interest rate, nominal long-term interest
rate, nominal growth, and exchange rate for non-EA countries, as follows:

— the shock to nominal growth g in year 7 is given by the sum of the quarterly shocks to growth:

gl = qug

4
gq=1

— the shock in year ¢ to the nominal exchange rate e is given by the sum of the quarterly shocks to
the exchange rate:

Nmm

Il
M-
Qmm

Q
LR

— the shock in year ¢ to the nominal short-term interest rate i° is given by the sum of the quarterly
shocks to the short-term interest rate:

.S 4 .S
v i
& = zgq

q

—_

The calculation of the shock to the nominal short-term interest rate in annual terms is justified based
on the fact that the short-term interest rate is defined here as the interest rate on government bonds
with maturity below the year. With the equation above, we rule out persistence of short-term interest

% Berti K. (2013) "Stochastic debt projections based on the historical variance-covariance matrix approach for EU

countries" European Economy Economic Paper No. 480. The paper follows the methodology used in di Giovanni J. and
E. Gardner (2008) "A simple stochastic approach to debt sustainability applied to Lebanon" IMF Working Paper No.
08/97 and in Beynet P. and E. Paviot (2012) "Assessing the sensitivity of Hungarian debt sustainability to macroeconomic
shocks under two fiscal policy reactions" OECD Economics Department Working Paper No. 946.
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rate shocks over time. In other words, unlike the case of the long-term interest rate (see below), a
shock to the short-term interest rate occurring in any of the quarters of year ¢ is not carried over
beyond year .

— the aggregation of the quarterly shocks to the nominal long-term interest rate i* into annual shocks
takes account of the persistence of these shocks over time. This is due to the fact that long-term
debt issued/rolled over at the moment where the shock takes place will remain in the debt stock,
for all years to maturity, at the interest rate conditions holding in the market at the time of
issuance.” A shock to the long-term interest rate in year ¢ is therefore carried over to the following
years in proportion to the share of maturing debt that is progressively rolled over (Bloomberg data
on weighted average maturity is used to implement this). For countries where average weighted
maturity of debt T is equal or greater than the number of projection years (5 years, from 2014 to
2018), the annual shock to long-term interest rate in year ¢ is defined as:

4
it 1 it
g =—Y & ifr=2014
T
4
L 2 L
g =— Y& ift=2015
T, =
4
it 3 it
g ==& ifr=2016
T =,
.L 4 4 -L
& =— ) & ifr=2017
Tq:—12
L 5 4 L
g ==Y & ifr=2018
Tq:—l6

where g = -4, -8, -12, -16 respectively indicate the first quarter of years #-1, #-2, -3 and #-4. The set of
equations above clearly allows for shocks to the long-term interest rate in a certain year to carry over
to the following years, till when, on average, debt issued at those interest rate conditions will remain
part of the stock.

For countries where the average weighted maturity of debt is smaller than the number of projection
years, the equations above are adjusted accordingly to reflect a shorter carryover of past shocks. For
instance, countries with average weighted maturity 7' = 3 years will have the annual shock to the long-
term interest rate defined as follows:*

4
iL_l it
gl _528‘1 if £ =2014
g=1

4

L 2 L

g == E g, ifr=2015
3,7

4
L L
g =Y ifr>2016
=8

Finally, the weighted average of annual shocks to short- and long-term interest rates (with weights

given by the shares of short-term debt, a’ , and long-term debt, a* , over total) gives us the annual
shock to the implicit interest rate i:

59
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The implicit assumption is made here that long-term government bonds are issued at fixed interest rates only.
Annual shocks to the long-term interest rate for countries with weighted average maturities of 2 and 4 years is defined in a
fully analogous way.
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e =a’e +a’g

A5.2. APPLYING STO CHASTIC SHO CKS TO THE CENTRALSCENARIO

Stochastic projections presented in DG ECFIN's DSA refer to a scenario in which shocks are assumed

to be temporary. In this case, annual shocks (&,) are applied to the baseline value of the variables

(implicit interest rate [, , nominal growth rate g, and exchange rate €, ) each year as follows:

g, =g, +&° with g, =baseline (from standard deterministic projections) nominal GDP growth

at year ¢

i, = l_, + &‘f with I, = baseline (from standard deterministic projections) implicit interest rate at
year ¢

e, =e +& with €, = nominal exchange rate as in DG ECFIN forecasts if ¢ within forecast

horizon; nominal exchange rate identical to last forecasted value if # beyond forecast horizon

In other words, if the shock in year ¢ were equal to zero, the value of the variable would be the same as
in the standard deterministic baseline projections.

The temporary shock to GDP growth translates into a shock to the balance (as a ratio to GDP) through
the budget cyclical component. ® The impact on the balance is calculated by using the standard
estimated semi-elasticity parameters (s) that are used also in deterministic projections. Thus, the shock
to the balance b linked to the shock in GDP growth is given by the following:

b _ .8
& =5-¢&

A5.3. THEDEBTEVOIUTION EQUATION

Through the steps described above we obtain series, over the whole projection period, of simulated
nominal growth rate, implicit interest rate, nominal exchange rate and changes in the budget cyclical
component that can be used in the debt evolution equation to calculate debt ratios over a 5-year
horizon, starting from the last historical value. The debt evolution equation takes the following form:

1+, val 1+i, e

1

-1 _bl+ct+-fl
+g, I+g, e

t-1

where d, = debt-to-GDP ratio in year ¢
o = share of total debt denominated in national currency®

o/ = share of total debt denominated in foreign currency
i, =nominal implicit interest rate at year ¢

g: =nominal GDP growth rate at year ¢

e, =nominal exchange rate at year ¢

b, = structural primary balance over GDP in year ¢

" The budget cyclical component is calculated as the output gap multiplied by the coefficient of budget sensitivity to the

cycle.
Shares of public debt denominated in national and foreign currency are kept constant over the projection period at the
latest available data.
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¢, = change in age-related costs over GDP in year 7 relative to base year (2012)®
f: = stock-flow adjustment over GDP in year ¢

All the steps above (extraction of random vectors of quarterly shocks over the projection horizon;
aggregation of quarterly shocks into annual shocks; calculation of the corresponding simulated series
of implicit interest rate, nominal growth rate, exchange rate and change in the budget cyclical
component; calculation of the corresponding path for the debt ratio) are repeated 2000 times. This
allows us to obtain yearly distributions of the debt-to-GDP ratio over 2014-18, from which we extract
the percentiles to construct the fan charts.

A5.4. THEDATA USED

For the calculation of the historical variance-covariance matrix, quarterly data on nominal short-term
and long-term interest rates are taken from IMF's IFS and OECD; quarterly data on nominal growth
rate come from ESTAT and IFS; quarterly data on nominal exchange rate for non-EA countries come
from ESTAT.

Results using the methodology described above are derived for all EU countries by using both short-
and long-term interest rates, whenever possible based on data availability, to keep in line with
standard deterministic projections.

In general, data starting from the late 70s-early 80s till the last available quarter are used to calculate
the historical variance-covariance matrix for old Member States, whereas for the Member States that
joined more recently the data used generally cover the period from the late 90s-early 2000 till the last
available quarter.

% Figures on age-related costs from the 2012 Ageing Report (updated to account for major peer-reviewed pension reforms

introduced after the publication of the report) are used.
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