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Abstract:

In this work we analyse framework for debt susthility assessment (DSA),
which is used by IMF country teams for the profatsi of mid-term debt-to-GDP
ratio. Comparative analysis of DSA application t®&\abuntries shows that under
the baseline scenario, fiscal solvency of countsiesms to be stable in period of
five years ahead. Stress testing under the detestigirscheme of shocks shows
that under the certain circumstances public debtMafntenegro, Albania and
Croatia could turn to reach such high levels of HiebGDP that arguably could
not be sustained in the long-run. Furthermore, wavige some methodological
criticism and empirical evidence that DSA projestidend to underestimate or
overestimate actual values even for short forengsgieriod ahead. We propose
methodological improvements based on Garcia andtitig (2004) work and
apply it on Serbian monthly data, comparing theuhsswith IMF mid-term
projections. Our projections of debt-to-GDP ratio three years ahead give the
significantly higher values than those given by IMfd strongly suggest that
Serbia could face considerably high levels of deb&DP ratio in mid-run, even
without adverse macroeconomic shocks.
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INTRODUCTION

The concept of fiscal sustainability draws on iiheai that public debt cannot keep
on growing relative to national income becausewhsld require governments to
constantly increase taxes and reduce spending odsgand services (Akytiz
2007). There is the waste of academic and polickimgditerature discussing the
most appropriate methodology for the public deldtanability assessment in
medium and long run. According to Tran-Nguyen armlaT (2009) existing
literature could be categorized to following mappeoaches:

- Present value analysis;

Financing gaps analysis;

The indicators of debt crisis;

A development policy based framework.

Probably the most used approach for debt sustéityadssessment in practice is
financial gap analysis approach, based on thraenataccount identities related
to the balance of payments, domestic investmentsawthgs, and government
budget. This is due to the considerable applicatidfr Debt Sustainability
Assessment framework (DSA), which belongs to therfcing gap approach to
public debt sustainability assessment (Tran-Nguged Tola, 2009). Basically,
DSA methodology imposes assessment of debt subtiitynas the medium-term
simulations of the debt-to-GDP ratio given speaifiacroeconomic forecasts and
fiscal policy assumptions. Within this analyticabrhework, sustainability is
interpreted as whether underlying policies can bstasned under plausible
macroeconomic conditions without endangering salygiebrun, Celasun and
Ostry, 2006). Specifically, a declining trend inetldebt ratio signals that
government policies are unlikely to jeopardize austbility, whereas a positive
trend or even stabilization at a high level may iwate concerns about
sustainability. IMF country teams impose routindlys framework and publish
the results as the part of report on “Article IVr@altations®.

Considering the analysis of public debt sustaiitgbiin Western Balkan
countries, several papers that explored this is&we been presented in recent
years, e.g. Samizafy (2008), Sopek (2011), Zdraxkev al. (2012). However,
apart from the occasional academic research congeissues of public debt
sustainability in WB countries, IMF conducts andblghes debt sustainability
analysis within DSA framework, almost on regulasiba

* The IMF consults annually with each member govemim Through these contacts,
known as Article IV Consultations,” the IMF attempts to assess each country’s
economic health and to forestall future financialpgems.
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In this work we analyse sustainability of Westemllk&n countries (WB) public
debt in regard to the DSA methodology. First seci® dealing with standard
DSA methodology and points out its weaknesses. rékesection provides some
empirical evidence on WB countries debt sustaiitgidilased on DSA standard
approach. Third section introduces version of sastth DSA framework and its
application on Serbian public debt sustainabilitglgsis.

DEBT SUSTAINABILITY ASSESSMENT FRAMEWORK AND ITS
CRITICISM

IMF Sustainability Assessment (DSA) framework fomdet Access Countrigs
(MAC) was introduced in 2002 and refined in 2003d a2005. The latter
framework for low income countri2gLIC) was developed jointly with the World
Bank in 2005. According to the DSA, change in pubebt could be decomposed
into the regular part, comprised of identified det#ating flows and irregular,
comprised of unidentified residuals and changesstt Identified part is further
decomposed to automatic debt dynamics, i.e. catioib of interest rate, real
GDP growth and change of exchange rate, then pyitmalance contribution and
other identified flows, manly privatization receigind recognition of contingent
liabilities. Basically, it starts with the equatiohdebt accumulation:

D, =| (1+&)(1+r' )DL |+(1+r!)D, +PB, (2.1)
with following notation:

D, - total stock of debt

PB - primary balance

th—1 - foreign-currency debt in previous period

Dtd_l - domestic-currency debt in previous period

r." - foreign interest rate

r? - domestic interest rate

&, - depreciation of exchange rate

® See Assessing Sustainability, Information NoteMwdifications to the Fund's Debt
Sustainability Assessment Framework for Market-Asc€ountries (2002), Sustainability
Assessments — Review of Application (2003) and Mettogical Refinements (2005)

® See Operational Framework for Debt Sustainabiftysessments in Low-Income
Countries - Further Considerations (2005)
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Under some assumptions and after rearrangefeetgiation 2.1 could be
rewritten in relative terms:

1+g) 9, +€tat—1(1+rt):|q + pb

_[n-n
d-d,=
el (t+ 9)(1+ ) 22

where g, and 77, are real GDP growth and inflation measured by ghasf GDP

deflator, whiled, and ply denote the values of debt and primary balancévela
to GDP, respectively.

First part of the right side of equation represehis automatic debt creating
flows, more specifically:

-7 (1+9,)
(1+g.)(1+7)

d,_, - real interest rate contribution to change inljputtebt,

-0, d

(1+g,)(1+77)

[ea,(1+1)]

(1+ gt)(1+ )
public debt.

- real GDP growth contribution to change in puldlebt,

d,_, - exchange rate depreciation contribution to ckang

Decomposition of public debt, according to this Imeeiology allows sensitivity
analysis of public debt under different scenaridseoonomic policies and
macroeconomic development and stress testing df digtamic assuming some
arbitrary market or fiscal shocks. Next table Byiefummarizes usual scenario
analysis and bound tests for MAC.

’ For details, see IMF (2008) or Zdravkovic et aD12)
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Table 1: DSA methodology - Stress testing of Pt

Al. Historical
Key variables are
at their historical

. averages
Alternative 9

scenarios
(A1-A2)

Permanent shock
over the entire

projection period A2. Primary

balance
No policy change
(constant primary
balance)

Bound tests
(B1-B6)

Temporary
shocks

B1. Real interest rate
Real interest rate is at
baseline plus certain
fraction of standard
deviation

B2. Real GDP growth
Real GDP growth is at
baseline minus certain
fraction of standard
deviation

B3. Primary Balance
Primary balance is at
baseline minus certain
fraction of standard
deviation

B4. Combination of B1-B3
Each reduced only by
certain fraction of standard
deviations.

B5. Depreciation
One-time nominal
depreciation of certain
percent

B6. Other Flows
One-time increase of public
debt by certain percent of
GDP

Source: summary of DSA assessment from various d&A@try reports

DSA has been widely criticized, from the conceptieael (Wyplosz, 2011) to
methodological level (Debrun, Celasun and Ostry0620Gray at al, 2008).
Despite its shortcomings, the IMF’s framework fischl sustainability analysis is
found to be quite useful to the practicing econor(Bairnside 2004). The main
methodological critic of DSA is addressed to netihgcof stochastic nature of
macroeconomic variables and shocks, as well as ¢beielation. Brief overview
of difference between stochastic and determinegpproach to DSA is given in

next table.
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Table 2: Deterministic vs. probabilistic approachDSA

Deterministic Probabilistic
. . a few stylized, isolated ... shock constellations drawn
Diagnostic . . .
shocks; from an estimated joint
based on... R
distribution;
S Fraction or multiple of Directly based on the estimated
Calibration L N IS
historical standard deviationsjoint distribution of
of shocks . . s -
of underlying variables. disturbances (country specifig
. Amenable to standardized | Better reflection of country
Main ] i ..
bound tests across countries;specificity; explicitly
advantages . 2
low data requirement probabilistic output

Source: adapted from Debrun, Celasun and Ostry §200

Consequently, further improvements of DSA methogplonove toward the

larger application of risk management tools andclsstic modelling.

Introduction of stochastic modelling to DSA framewdy Ferruci and Penalver
(2003) and Garcia and Rigobon (2004) was followgdDebrun, Celasun and
Ostry (2006), Penalver and Thwaites (2005), TaandrSamake (2006), Di Bella
(2008), Gray et al. (2008), Giovanni and Gardnéd08 and Kawakami and
Romeu (2011). In addition to DSA related frameworlsgveral different

approaches that include uncertainty in the debtagability assessment are
proposed, most notably Hostland and Karam (2008xyGMerton and Bodie

(2007) and Gapen et al. (2008).

DSA DETERMINISTIC FRAMEWORK — EMPIRICAL EVIDENCE IN
WESTERN BALKAN COUNTRIES

Considering the analysis of public debt sustaiitgbiln Western Balkan
countries, several paper that explored these isaue been presented in recent
years, e.g. Samizafy (2008), Sopek (2011), Zdraekev al. (2012). Semazefy
(2008) points that public debt dynamic in Serbidbakia and Bosnia is not
sustainable, using the net present value analypisroach; thus public
indebtedness does not help in generating a sufficegurn to face debt principal
repayments and interest payments for 2007-20180iset countries. Sopek (2011)
tested the hypothesis that Croatian public deltrneil exceed the 60% threshold
till 2015, but failed to find unambiguous evident® accept or reject it.
Zdravkovic et al. (2012) decompose Serbian pulsist dncrements according to
the DSA methodology for the quarterly data and tgminthat in medium-run
public debt dynamic is sustainable in the absefseme external serious shocks.
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However, apart from the occasional academic rebeaoncerning issues of
public debt sustainability in WB countries, IMF ccts and publishes debt
sustainability analysis within DSA framework, almas regular basis. Table 3
shows mid-term projections of public debt dynanimsWB countries, based on
the most recent DSA analyses for baseline scenaftosperiod 2012-2015.
Baseline scenarios reflect, according to the opimblMF and consultations with
countries’ authorities, the most probable macroeotn development and
countries’ economic policy. Roughly generalized,AD@ojections suggest that
under the baseline scenarios, WB countries shoatidace some escalating debt
dynamic in medium run which could seriously detexie public debt
sustainability. Additionally, projections of publitebt to GDP ratio levels in years
to follow should remain below the 60% threshold Maastricht admission
criterion, which is important for WB countries iegard to their intentions to join
EU.

Table 3: Projections of gross public debt for WBdéé on DSA under baseline

scenarios

Country Reporting year | 2012 | 2013 | 2014 | 2015| 2016
Albania 2011 59.2 59.6| 60.6| 62| 63.6
Bosnia & Herzegovina 2010 39.7] 34.5| 30.8] 27.1| N/A
Croatia 2011 50 51.8| 53.1| 53.9| 54.1
Macedonia 2012 32.330.2| 30.8| 30.9| 30.6
Montenegro 2012 50.2 52.1| 53.2| 54.8| 56.7
Serbia 2011 445 43.1| 40.8| 38.2| 35.6

Source: IMF countries reports

In addition, bound test could give the hint on thest critical variables whose
sudden adverse change could seriously hurt fisc#fescy and lead to
unsustainable debt paths. Table 4 illustrates tbst rritical issues according to
existing DSA bound test analyses for WB countrigegarding the particular
countries, bound tests suggest that even in thestwaase shocks scenarios,
Bosnian and Macedonian debt dynamic seems suskajnahile Montenegro,
Albania, Croatia, and to less extent Serbia coualce fsignificant increase in
public debt.
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Table 4: The highest debt-to-GDP realizations urttier DSA bound tests

Reportin End-of- Debt-to-
Country Type of shock pear 9 projection | GDP ratio
y year in %

Combination of real
Albania depreciation and contingert 2011 2016 76
liabilities shock

Bosnia & . Primary balance shock 2010 2015 42

Herzegovina

Croatia Growth shock 2012 2016 69
Combination of real

Macedonia depreciation and contingent 2012 2017 42
liabilities shock

Montenegro Growth shock 2012 2017 79

Serbia Primary balance shock 2011 2016 51

Source: IMF countries reports

Table 4 shows that threats for the public debt esjgen mostly come from the
fiscal issues (increase in primary deficit and\ation of contingent liabilities),
drop in general economic activities and deterioratiof terms of trade. It is also
worth emphasizing that interest rate shock doessigptificantly influence debt
dynamic, as a consequence of interest rate steuaifidebt portfolio in WB
countries, where fixed interest rate instrumengvai.

DSA bound test could be very helpful as a risk ngan@ent tool for mid-offices
within Public Debt Administration. However, it isb@ous that deterministic
character of this stress testing implies signifidanitations to reliability of their
results; individual shocks are imposed in analamisording to deterministic
schemes and treated isolated as the existing frarkedoesn't consider that
possible shock in one variable could significamtijuence other variables. Even
when the shocks are combined, this is implemenisalia deterministic manner
apart from the calibration of real correlations agp@ariables.

Reliability issues of bound tests seems even woeggrding that they are mostly
grounded on baseline projections of budget iterasged economic policies and
macroeconomic forecasts, which prove in many ctsé&& wrong, thus level of
projected debt/GDP ratios under the baseline sagmfly mishit the actual

realization. Next table illustrate it on the ca$@mjections for Croatia.
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Table 5: Comparison of DSA baseline projections actdial values of debt-to
GDP for Croatia

Reporting

year 2007 2008 2009 2010 2011
2006 41.90 41.80 41.40 40.60 39.60 o

Projections

2007 37.90 37.00 35.90 34.00 32.00 of debt-to-
2008 36.70 38.50 38.50 37.20| GDP in %
2010 38.20 39.60
2011 47.40

Actual

values 32.88 29.17 35.12 41.25 45.57

Forecast

errors Average
2006 -9.02 -12.64 -6.28 0.65 5.97 6.91
2007 -5.02 -7.84 -0.78 7.25 13.57 6.89
2008 -7.54 -3.38 2.75 8.37 5.51
2010 3.05 5.97 451
2011 1.83 1.83

Average 7.02 9.34 3.48 3.42 7.14 6.08

Source: IMF country reports for Croatia and IMF WbOutlook database

Therefore, beside the methodological criticism tre been discussed in previous
section, empirical evidence also shows that fotamagperformance of DSA
deterministic framework could be very poor. Inrgsent report (IMF 2011), IMF
staff recognized needs to modernize current frameviar debt sustainability
analysis and proposes moving towards a risk-bagprbach to DSA with use of
stochastic simulation methods and away from statizition of most DSA
elements.

DSA STOCHASTIC FRAMEWORK — SERBIAN CASE

Ferruci and Penalver (2003) and Garcia and RigqB604f works became the
basis for the most persistent line in further reseas they introduced stochastic

8 It is worthy to emphasize that their approach @ directly addressed as the DSA
criticism, but it is very similar to work of DSA itics, e.g. Debrun, Celasun and Ostry
(20086).
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modelling to the IMF (2002, 2003) Debt Sustaind@pifssessment framework. In
this work we used approach based on Garcia anBig(2004).

Methodology

Starting point of the methodology is debt accumatatquation which operates
with real variables, under additional assumptiaat tieal interest rate on domestic
and foreign debt is the same. Thus, debt accurula&tuation in relative terms
could be simply rewritten as:

d =(@+r-g)d_,+ ph, (4.1)

where d, is ratio of “real”® public debt to real GDP angh is “real” primary

deficit to real GDP, whiler, and g, now represent real interest rate and real

growth of GDP. In addition, as the left and righttesof this equation in practice
would never be equal do to the irregular changegoeernment balance sheet
(e.g. activation of contingent liabilities), as Wwabk due to the consequences of
aggregation of debt instruments with different iat rates and currencies,
equation 4.1 could be further extended with neuntgrhich represents public

debt skeletons, or simply said debt shocks, deraxgd

d =@Q+r-g)d_, + ph+s. (4.2)

It has to be emphasized that within the stochdstimework all variables in
equation 4.2 apart from public debt are considéodae stochastic by nature and
therefore they represent the possible sources sKindss of public debt

unexpected changes. If we include inflation rate and real exchange rate
depreciationg, as the additional risk factors out of equationahd take into the

consideration that all of these risk variables arest probably correlated to
certain degree, we could assume that they followinmmial normal distribution

with conditional mearmu, and conditional variance-covariance makjx

{r.o.e.7,ph, s} 0 Np %)

° Garcia and Rigobon originally used term “valorizéd denote inflation-free value of
debt and primary balance.



482 Chapter 24.

Under the assumption of joint distribution, dynaroicthese variables could be
modelled by the standard reduced-form VAR modelshis case, VAR model in
vector terms is given as:

Xt :C+Zip:1AiXt-i +Vt ! Xt :{rt1gt1e[’r4'pb'$} (4_3)
v, I1N(0,%,),
where{Ai} are matrices of lag coefficients up polags andX, is variance-

covariance matrix of reduced-form residuals. Howgewes the reduced-form
residuals are linear combination of structural &spdhey are not suitable to
perform impulse response analysis of innovationmskvariables dynamic which
requires structural VAR models. Of course, the mu@iaoblem with structural

VAR models is identification of the model. As we dot impose some specific
theory about the contemporaneous relations streictue use recursive ordering
approach by arbitrary proposed exogeneity of véemtand set simple AB

specification of structural VAR model:

Av, = Bu,, (4.4)
where A is the matrix defining contemporaneous relationsepresent structural

shocks andB is the matrix of structural form parameters. ldarto perform
impulse response analysis, under the assumptiorxtha stable process (no co-
integration), it could be rewritten using Wald muoyiaverage representation as:

X = ;X;oq)i Vi, @ zzlj:]_q)l-j A (4.5)
with @, =1 andA; =0, j>p.

Structural model is identified with orthogonalizatiof reduced-form residuals to
obtain matrix B by Cholesky decomposition (Sims, 198X), = BB', while

matrix Ais assumed to be identity matrix. As matiXis lower triangular
matrix, the first variable will be the most exogaaand thus its innovation will
have contemporaneous effects on all variables,ewhihovation in last variable
will affect only itself.

Finally, impulse response function for structurabg@enous innovations is given
as:

X =Xt W =By, ¥ @B (4.6)
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Data

In regard to the political and economic changes $eabia has passed during the
recent decades, consistent series of annual datetdexist for longer periods;
therefore implementation of proposed methodologyuires use of data with
higher frequency for the empirical estimation & thodel. We use the annualized
monthly data to provide sufficient data set regagdhe possible large number of
parameters to be estimated by VAR model. This $ilsitope of data to period
2008-2011, for which exists consistent monthly dsg¢aies of public debt and
primary balance in nominal values. It is also imtgot to emphasize that public
debt in this analysis comprise only the debt otreémovernment.

Additional problem to analysis is lack of monthlyatd on GDP, which is
measured only on quarterly basis. In order to gmevith approximated monthly
data on GDP, we use methodology of Zaman and Mark{#011) based on
quarterly real GDP values weighted by weights olataifrom index of industrial
production, which is usually highly correlated wilDP dynamic. We used data
on chain-linked values of GDP (in 2005 relativecps) as real GDP measure, as
it is usual in statistical offices. Further, in erdo obtain “real” values of public
debt and primary balances, we used CPI base irglder@ominator which creates
another issue, as the methodology of CPI calculatias changed in 2009, so
there is no consistent dataset of CPI values. Téssie is overcome by
extrapolation of old CPI index, using the estimategkefficients of linear
regression model with new CPI index as explanatariable, for the overlapping
period wherein both indices were calculated. Data gublic debt, primary
balance and GDP are annualized as the rolling Sumoathly data for previous
twelve months.

As the Serbian public debt portfolio is composeamhfioans and securities which
very differ in maturities and currencies, we havause some approximations of
interest rates and exchange rate depreciation tet me parsimonious data
requirements of the model. Hence, we use the dataeighted average interest
rate on government debt instruments which are geaviby National Bank of

Serbia as an approximation of aggregate interést Real interest rate is obtained
as a difference between nominal interest rates enfidtion rates. Such

simplification brings at least two issues; use o single real interest rates for
both domestic and foreign loans is problematic beeahey could significantly

differ if it is expected large depreciation of eaolge rate. Even more important
issue comes from the interest rate structure oft gustfolio, where large

proportion of debt (over 70% in observed periodpexed in fixed rates, so use
of the market rates might not reflect well chandetre interest increments
dynamic relative to use of implicit interest ratéwever, in regard of the short
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period of debt sustainability assessment, we thinat these two shortcomings
will not significantly influence the analysis.

Aggregate exchange rate is approximated with EUR/B&hange rate, in regard
to currency structure of debt portfolio were eurdexed debt dominates, as well
as strong correlation between EUR/RSD correlatigh @xchange rates of other
instruments indexed in foreign currency (mostly USihd CHF). Real
depreciation is calculated as a difference betweeminal depreciation and
inflation rate. Debt shocks are calculated base@aquation 4.2, as a difference
between right and left side of the equation.

Results

At first step, we decomposed debt-to-GDP ratio etiog to equation 4.2, in
order to get time series of debt shocks. Then waterfictional path of the debt
without debt shocks. We repeat this exercise alglo mwplicit interest rates, in
order to check whether the public debt-to-GDP ratibetter calibrated by using
these rates, having in mind that debt instrumerits fixed interest rates have
considerably larger participation in debt portfoBructure. As we didn’t find
empirical evidences to confirm it, we continuedttier analysis with market
interest rates. In next figure shows actual antdofial values of debt-to-GDP
ratio.

Figure 1: Debt-to-GDP ratio

001
r~—>
000 = gctual
0% P(_,/:_W
000 S\ ~
= fictional
000 - : :
~ with
000 market
interest
000 rate
0 0 0w 00 O ;v v & O O O O ™ = —
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Source: author’s calculations
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Table 6 shows correlation matrix of considered aldlds. General pattern of
correlation coefficients seems reasonable fronsthedpoint of economic theory,
as the market variables are mutually highly coteglaand that primary balance
as the only non-market variable and debt shockgemerally less correlated.

Table 6: Correlation matrix of risk variables

Real Real Primary

. Real GDP | exchange | Inflation - Debt

interest deficit to

growth rate rate shocks
rate - GDP
depreciation

Real 1 -0.8248 0.6750 -0.7719 0.4583  -0.7341
Interest rate
Real GDP | o519 1 -0.6841 08049  -0.3524  0.6169
growth
Real
f;(t‘;ha”ge 0.6750 | -0.6841 1 -0.6730 0.1052]  -0.2950
depreciation
'rg‘;'g‘“on 07719 | 0.8049 -0.6730 1 -0.1866  0.3415
Primary
deficit 0.4583 -0.3528 0.1052 -0.1866 1 -0.6370
to GDP
Debt shocks  -0.7341 0.6169 -0.2950 0.3415 -0.6370 1

Source: author’s calculation

According to the Swartz estimation criterion whilggests choice of two lags,
we estimated reduced-form VAR model given in edquat#.3 with two lags.

Estimated coefficients of VAR model are given irblea7 together with t-values
in brackets. Although t-values suggest that som@abizs could have statistically
insignificant influence and that VAR model shoule &stimated with restriction
on coefficients, we proceed further analysis witirestricted VAR estimated

model.
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Table 7: Estimated VAR coefficients
Real Real Real . Primar
Variable Lag interest GDP exchange Inflation deficit t)(/) Debt
rate growth d ratg . rate GDP shocks
epreC|at|on
el 1 | 1:397779] -0.11439 -0.12464 0.104688 0.129422  -G359
inf;‘rest [5.5446] | [-0.8804]| [-0.8895] [0.3011] [1.8489] -2[1088]
rate o | -055195| 0.010192  0.568069 -0.07531  -0.1117  0.58880
[-1.2410] | [-0.2085] [1.8267] [(0.9731] [1.3241] 0[3202]
1 | 002327 0647422  1261528] 0520464 -0.09036 15248
Real GDP [0.9026] | [5.4294]| [0.19418]| [1.2347] [-0.0987] [0.1457]
growth o | 0010239 0.24364] -0.27568 -0.27934  -0.00371  -@®669
[-1.7657] | [0.3443] [ 0.3494] [0.0300] [-0.6858] 0[6560]
Real .1 | 012645 0.000938 0589812 0016064 -0.03349  0@B7
exchange [-1.7657] | [0.3443] [ 0.3494] [0.0300] [-0.6858] 0[6560]
rate | 10145265 -0.0398 0.311989| 0.007052  0.016p1  -0.03[L14
depreciation [0.4429] | [-0.8718] [ 0.0550] [0.7984] [0.1815] -1[6324]
L1 | 0:34834] 0.073777 -2.0082 1.307257 0.157847 -041p4
Inflation [0.9403] | [1.0754]| [-2.24346]| [4.2203] [2.2623] [-3.0777]
rate Lo | 0-325787| -0.22187 1.524348 -0.4586  -0.10734  0.430p9
[0.6213] | [-2.5156] [ 2.2522] [-2.3124] [-1.7057] 1[8845]
o .1 | 1098396 -0.06743 0.710555 -0.43847 0.623109 -BD6B
dé'fri‘gﬁ% [1.3671] | [-0.3303]| [-0.34871]| [-0.7324] [3.6535] [-2.1438]
e o | 091218 0.390298 -1.83849 0.444584  -0.28245 04317
[0.3516] | [1.5630] [ 0.2896] [-0.0145] [-1.2439] -0[0946]
1 0.49989 | -0.02482 0.420346 -0.06739 0.103463  0.57672
Debt [2.2247] | [-1.3372] [ 0.0826] [-0.7842] [1.7393] -1][4648]
shocks o | 038344 0.134716 -0.93452 0.089493  -0.0806  0.08111
[2.6904] | [0.1189] [1.8473] [-2.2542] [-0.5152] -0[4715]
Constant -0.01669 | 0.001052) 0.00867 0.049581 0.011233  0.0D582
[-1.2281] | [-1.2281] [1.1116] [1.7606] [1.6750] 0[8587]
R squared 0.935685| 0.935685  0.973188|  0.870646 0.907137 068240
adjusted

Using the estimated VAR regression model, we predacecast of risk variables
36 months ahead and construct path of public debbrding to the debt
accumulation equation, which represents the baselenario (no policy change
or setting the initial conditions to historical aages). There are at least two
reasons why we use three years as the forecastimgdpinstead of five years,
which is usual mid-term forecasting horizon. Fiest, our time series of data are
very short, it would be too ambitious to use estadacoefficients of VAR model
to look for such long forecasts. Second, it isnealistic to assume that change of
public debt will not influence the fiscal policy tie country and decisions about
level of primary deficit. Thus, it is reasonableassume that forecast for longer
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periods would probably non-reliable. Forecasted-tieiDP ratio for the period
2012-2014 is given in next figure.

Figure 2: forecast of debt-to-GDP ratio
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Forecasted values of public debt under the basduenario clearly shows
increasing trend, approaching to around 60% of @D#e end of 2014. This is
much higher values that those given by IMF progwd. We think that our

projections are more realistic, as in 2012 Serlgamernment haven't make
significant efforts to stabilize fragile public fince.

We further conducted stress testing using the abmemtioned procedure of
impulse response analysis. We didn't take into icmmation all of possible
shocks, but look for only primary deficit innovatiowhich is found by IMF
bound tests to be the one with the most negatifleeince on debt-to-GDP
increase. Variables are ordered in a same wayog®ged by Garcia and Rigobon
(2004) — real interest rate, real GDP growth, primdeficit, debt shocks, real
exchange rate depreciation and inflation; such roxgemeans that inflation
contemporaneously influence all variables in thedehowhile interest rate acts

9MF projections are related to general governmeossgjdebt, while our projections of
public debt take into account only debt of ceng@alernment.
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only with lag. Figure 3 shows the effect of onendtrd deviation innovation in
all variables entering the VAR model.

Figure 3: Impulse response analysis of innovatioprimary deficit
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The results of the impulse response analysis sliogvg&conomically reasonable
results — one time primary balance innovation iistfperiod increase real interest
rate, real deprecation, inflation and GDP growtlt, dffect of shock is temporary
and variables tends to reach their steady statesnérease in interest rate and
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primary balance will deteriorate debt-to-GDP ratidnjle increase in GDP growth

works in the opposite direction. The overall effétat prevails in this case is
negative, and the debt-to-GDP ratio increase, iastiown in next figure.

Figure 4: Impulse response analysis to an increag@imary deficit
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However, this effect is not as large as it woulcthse in deterministic application
of DSA framework, which treats primary deficit skaxs an isolated shock, hence
it doesn’t take into account that primary deficitiease will probably result in
increase of GDP growth, as it is suggested by tmnKsian economic theory.

CONCLUSIONS

In this work we analyse framework for debt susthility assessment (DSA),
which is used by IMF country teams for the projas of mid-term debt-to-GDP
ratio. Comparative analysis of DSA application t&\8buntries shows that under
the baseline scenario, fiscal solvency of counsmsms to be stable in period of
five years ahead. Stress testing under the detistinischeme of shocks shows
that under the certain circumstances public debMohtenegro, Albania and
Croatia could turn to reach such high levels oftdelGDP that arguably could
not be sustained in the long-run. Furthermore, wiatpout the most important
and obvious issues of methodological criticism anovide empirical evidence

that DSA projections tend to underestimate or cstérete actual values even for
short forecasting period ahead.
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There were several advances in recent years tatvarinprovements of the key
shortcomings of existing DSA framework, mainly laok stochastic tools in
application and lack of country specific calibratiof shocks. Garcia and Rigobon
(2004) propose VAR models to capture the corratapiatterns among the macro
variables and Cholesky decomposition of reduceifaesiduals variance-
covariance matrix in order to calibrate shocks. Wmply their approach on
Serbian monthly data and compare the results With mid-term projections.
Our projections of debt-to-GDP ratio in three yeangad give the significantly
higher values than those given by IMF and strosglygest that Serbia could face
considerably high levels of debt-to-GDP ratio indmiin, even without adverse
macroeconomic shocks. Stress testing on primaricidéfinovation tends to
increase debt-to-GDP ratio, but not so substaptiab the one given by
deterministic approach, as the stochastic approaniies positive effect of
primary deficit increase on GDP growth.

Use of such parsimonious model for DSA analysie tike one proposed in this
research has its obvious advantages: lower datéreaeents (in sense of number
of variables entering the model), ease of appboatendogenous forecasting and
capturing of country specific factors. Furthermareregard to our exercise with
Serbian data, there is no evidence that IMF stahD&A approach over performs
our results. Nonetheless, it should be bear in rtiadl this approach still suffer
from several shortcomings and one of the most itaporis neglecting fiscal
reaction function, i.e. the fact that the governmeitl adjust their budget and
primary deficits taking into account public debtndynics. Panel estimation of
fiscal reaction function for WB countries could @ee of the future steps toward
improvement of probabilistic DSA methodology andaming of more reliable
debt dynamic assessments and stress testing o€ pigiit sustainability for WB
countries.
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