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AnHoTanusi: Bonpoc o ToM, SIBISETCS JIM TOCYIAPCTBEHHBIH JONT CTaOMIBHBIM (MJIM HET), SBISIETCSI KIFOYEBBIM LIS
JII000r0 MaKpPOAKOHOMHYECKOTO aHalIW3a HAJIOTOBO-OIO/DKETHOW NOJMTHKK. Her enuHOro mOHMMaHWS IOHSATHS
"cTaOMIIBHOCTD Aora", pa3HbIe MOAXOABI K aHAJTM3y OCHOBAHBI Ha Pa3HBIX onpeneneHsx. OCHOBHAS LENb YIIPABICHUS
TOCYZAapCTBEHHBIM  JIOJIOM  3aKJIIOYAaeTCs B OOECHEYEHHH TOro, 4TOOBl IOTPEOHOCTH TOCYAAPCTBEHHOTO
(MHAHCUPOBAaHUA M IUIATEXHBIE OO0s3aTEIbCTBA YHOBIETBOPSUIMCH C HAWMEHBIIMMH BO3MOXKHBIMH 3aTpaTaMH B
CPEHECPOYHON U JOJITOCPOYHON IEPCIIEKTHBE C COOTBETCTBYIOLIMM PHCKOM. DTO MPAB/a, YTO MPABUTEIHCTBA IOIKHBI
MIBITATBCS MHUHUMH3HPOBaTh CTOMMOCTh OOCHYXHMBaHHMS MAOJATa WM IOAACP)KAHWS JIMKBHIHBIX AaKTHBOB, HO IIpU
MUHHAMH3ALUH 3aTpaT HEOOXOANMO YUYHUTHIBATh PUCKH. [Ipy MOJEIMPOBAaHUN YCTOMYMBOCTH IOCYAAPCTBEHHOTO JI0JITa
HEOOXOJMMO YYHUTBIBATh NPOLIEHTHBIH, BAIIOTHBIN, pe(HAHCUPYIONINHI, KPEAUTHBIN U ONIEPALlMOHHBIA PUCKH.

JaHHas cTaTbsi NOCBSIIEHA HCCIECJOBAHMIO MOJENEH OLIEHKH YCTOMYMBOCTU IOCYJapCTBEHHOro jpoira. B craTtbe
MIPEACTaBJICHbl OCHOBHBIE MOJENN OLEHKH JIOJTOBOM YCTOHYMBOCTH: CTOXacTH4eckass ((pHUCKaIBHBIA OTBET W
HeorpaHn4eHHble Mozenn VAR), neTrepMuHHMpOBaHHAS MOJENb CTpaH, MMermmx xoctyn K peiHKY (MAC DSA) n
MOJIeNIb TIOCTPOCHHUS CPEAHECPOUHOM cTpaTernu ynpasieHus goirom (MTDS). BeineneHbl TpHUHIUIIEL, TPENMYIIECTBA
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U HEIOCTaTKU KaXIOro M3 HuX. Takke ObLIO MPEACTaBICHO BO3MOXKHOE MPUMEHEHHE KaKIOTr0 M3 HHUX JJISI OLEHKH
YCTOWYHMBOCTH TOCYIapPCTBEHHOr0 J1ojra PeciyOnuku ApMeHus.
KiroueBble ciioBa: rocymapcTBeHHbIH goir, noiar/BBII, monroBoit mopTdenb, NMEpBUYHBIA 0OajlaHC, MPOLECHTHAS
cTaBka, 00MeHHbIH Kypc, MAC DSA, Stochastic DSA, MTDS

There are three main approaches to debt
sustainability analysis: deterministic, stochastic and
alternative. Deterministic models are based on debt
accumulation formulas, shock simulations on
individual elements, and debt burden thresholds.
The basis of stochastic models is the interaction of
debt-forming factors, and patterns that are projected
onto the The stochastic approach also uses the debt
accumulation formula to perform debt simulations.
Alternative approaches include the assessment of
the "equilibrium debt / GDP" threshold, the
assessment of the "fiscal area", the assessment of the
"fiscal response function", and other methods of
econometric  analysis. In contrast to the
deterministic approach, stochastic and alternative
approaches require time series with sufficient
parameters for econometric analysis. Most often,
these approaches do not replace, but complement
each other. Particularly stochastic and other
approaches complement the results of deterministic
analysis by considering an additional set of risk
assessment tools [7].

The deterministic DSA

In the deterministic model of debt sustainability
analysis, simulations of the baseline scenario and
various shocks are performed, with the help of
which the risks of that scenarios are identified. Such
analyzes are wusually carried out using the
methodology developed by the International
Monetary Fund and The World Bank [9]. It is
embedded in two tools developed by the latter: the
Low Income Countries Debt Sustainability Analysis
Model (LIC DSF) and the MAC-Market Access
Countries Debt Sustainability Model (MAC DSA).
Low-income countries (LICs) provide their debt
financing needs mainly through concessional loans.
Market-accessible countries (MACs) have stable
and significant access to international capital
markets and provide debt financing requirements
through market-based borrowing [1].

One of the advantages of the tools is that the
analysis does not require time series of the same
quality as is required for most stochastic and
alternative analysis methods. The tools are built into
the Microsoft Excel software environment. The
model distinguishes between developing and
developed countries and different levels of
indicators are used for each. The vulnerability rates
of the country are compared with the pre-defined
thresholds to determine the depth of the study. The
countries are classified as Lower Scrutiny and
Higher Scrutiny Countries. The Country is classified

as Higher Scrutiny if any of the above occurs [2, p.

6].
Table 1. Indicators’ thresholds for classification
Indicators AEs EMs
Debt/GDP > >
60% 50%
Public  gross financing > >
needs/GDP 10% 15%

Is the country seeking or
does it currently have
exceptional access to Fund
resources

Source: IMF

As debt problems may arise when the country's
debt burden is low, additional indicators have been
proposed to determine the depth of the study.

Table 2. Potential Indicators for Additional Analysis in
Lower Scrutiny Countries

Indicators AEs EMs
3-year cumulative primary
balance adjustment (percent of >2% >2%
GDP)
Coefficient of variation of real ~1 1
GDP growth
Bond yield spreads or EMBI
global spreads (basis points) ~600 ~600
External financing requirements o o
(percent of GDP) >25% ~15%
Public debt held by non- o o
residents (share of total) 45% ~45%
Public debt in foreign-currency o
(share of total) ) ~60%
Annual change in the share of
short-term public debt at >1.5% >1%
original maturity

Source: IMF

The basic DSA
alternative scenarios [2, p.13]

includes two standardized

e Historical scenario: real GDP growth, the

primary balance, and real interest rates are set at
their historical average. Other variables are the same
as in the baseline

e Constant primary balance scenario: the
primary balance is assumed to remain unchanged
compared to the first (current) year of the projection
(in percent of GDP). Other variables are the same as
in the baseline
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The model also includes additional scenarios
for "HIGHER SCRUTINY™" cases [2, p. 22]

e  Primary balance
Real GDP growth
Interest rate
Exchange rate
Combined shock
Additional shocks added by the researcher

Armenia meets all the necessary conditions for
using the model.

e Has significant and stable access to the
international capital market :

e The share of concessional loans in the
government debt portfolio tends to decrease

o There is sufficient data coverage for both
the historical and the forecast period. The
macroeconomic data required for the model is
mainly available in the publications of the
Statistical Committee of Armenia and Central Bank
of Armenia, and the indicators related to the state
budget and government debt are available in the
statistical bulletins of the RA Ministry of Finance
and in the public debt reports:

e [t is considered a market access country by
the IMF and the WB. The IMF and The WB
regularly  publishes member states' debt
sustainability analyzes to make decisions about
lending programs with those countries, as well as to
assist those countries in their policy decisions. In
this context, the analysis of Armenia's debt
sustainability has been carried out in recent years
using the MAC DSA model. The latest such
analysis is available in an IMF report published in
2021 [3].

The stochastic DSA

One of the shortcomings of the deterministic
model of debt sustainability assessment is that it
does not take into account the fiscal responses of the
state. In countries where it is possible to use digital
series of the required length and quality, debt
susttability can be assessed in a stochastic way.

Stochastic assessment is divided into several
main parts / blocks [6].

The first block refers to the fiscal response or
behavior. As it is mainly reflected in the draft state
budget, we take annual data. If we look at the fiscal
behavior of a particular country, we must
understand that we need data for many years, at
least 20 years, which we may not have. If we
consider the average fiscal behavior of several
countries, in this case we will have panel data. Data
from different countries for several years. The main
advantage of panel data is that the amount of data
increases, which increases the degree of freedom,
which is very important in econometric analysis. We
consider the primary balance as fiscal behavior.
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Based on the annual data of the selected countries,

the dependence of the primary balance on various

factors is estimated. The model under consideration

is as follows.

Pie = @ +pdic—1 +yygapye + XieB +m; + &
t=1,...T,i=1,..,N (1)

Where:

Pi ¢ 1s the ratio of the primary balance to GDP
in country i and year t;

d; ¢—1 1s the public debt-to-GDP ratio observed
at the end of period t — 1;

ygap; ; is the output gap(the difference
between potential GDP and actual GDP);

n; is an unobserved, country fixed effect;

X; ¢ 1s a vector of control variables(For
example, political factors, there are countries that
act differently before polotical elections)

The second block is the economic block,
during which we focus on the shocks that affect debt
sustainability. An unrestricted VAR model is used
to analyze them. An unrestricted VAR model is
estimated for each country, which contains non-
fiscal factors influencing the public debt (quarterly
data are used for estimation).

Yo =vo+ 212:1 YieYe—x +$¢
)

Where:

Yy = (¥, 1%, 9t 2¢), and Yy is a vector of
coefficients;

r denotes the real foreign interest rate;

1+ denotes the real foreign interest rate;

gy the real GDP growth rate;

Z; the (log of the) real effective exchange rate

& is a vector of well-behaved error terms.
&~N(0,Q):

With the help of VAR model we can get 1000
series of data with random normal distribution for 5
(20 quarters) years for each shock. Then we use the
VAR to make 1000 predictions for the Y vector.
The obtained results are quarterly, we must make
them on an annual basis. It turns out that fiscal
behavior has no effect on the real interest rate, GDP
growth, real exchange rate forecast. This is a serious
limitation. On the other hand, since we had a factor
such as the GDP gap in the response function, we
can include macroeconomic shocks in the response
function and, consequently, in the primary balance.

Combining the results of the fiscal response
and VAR forecast, we will get the following debt
formula

de=1+g) A+ +
Az)d;_1+ (1 +1)deq]l —pp t =
1,..,T, 3)
Where:



d; captures the foreign currency—denominated
debt

&t designates the public debt in domestic
currency

So to predict the debt we need the estimated
value of the primary balance, which we can get as
follows:

Pigsr = Nipsr + Pdipir—1 + VY9 p4r +

@i t+r t=1,...,T, t=1,...,T 4

Hats show estimated or predicted values

d; ¢ +7r—11s the debt at the end of last year

ygap; t+- is the GDP gap that we have got as
a result of various shocks affecting GDP growth

Qic+r 1s an accidental shock received
regardless of the normal distribution and this
random shock is independent of the shocks received
via VAR

Aty is the initial value of the primary
balance, which is calculated as follows

Appir = Die = Pdie—1 +7Y9aDie + Kipsr

()

In other words, in order to calculate the initial
value of the primary balance, we take into account
the effect of the public debt and the GDP gap on the
primary balance(p;;) estimated by the model for
the year preceding the forecasts.

K; ¢+7 1s the forecast error of the model year t.
If it is permanent, ie it will be preserved in future
forecasts, then its value is often taken as 0. And if it
is temporary, then they assume that k;., = &.
Thus, it is assumed that fiscal policy during the year
t is conducted as it should be according to the
model.

Let's highlight the two main disadvantages of
stochastic model [4]

e Quite long series are required for stochastic
simulations

e If we try to model the relationship between
all the factors influencing the dynamics of debt, we
can fall into the "black box" effect. The beauty of
stress tests is that we can see the impact of a change
in one factor on debt dynamics And in the case of
stochastic simulations, when all the variables are
shocked at the same time, we can not understand
exactly what causes the uncertainty of the
predictions:

So the sustainability of the RA public debt can
be assessed using the stochastic DSA. However, this
is only possible with a quarterly VAR model and a
panel data model with annual data from other
countries. Which, as we have mentioned, can
complicate the economic interpretation of the
results.

Medium-term debt management strategy
(MTDS)

Drawing on experience, the World Bank and
International Monetary Fund have developed a
systematic and comprehensive framework to help
countries develop an effective medium-term debt
management strategy (MTDS). The development of
this framework has benefited from consultation with
a number of regional and international bodies
engaged in capacity building in public debt
management, and collaboration and input from debt
management officials in a number of developing
countries [8]. The steps involved in designing the
MTDS are summarized below [5]

1. Identify the objectives for public debt
management and scope of the MTDS

2. Identify the current debt management
strategy and analyze the cost and risk of the existing
debt

3. Identify and analyze potential funding
sources, including their cost and risk characteristics

4. Identify baseline projections and risks in
key policy areas — fiscal, monetary, external, and
market

5. Review key longer-term structural factors

6. Assess and rank alternative strategies on the
basis of the cost-risk trade-of

7. Review implications of candidate debt
management strategies with fiscal and monetary
policy authorities, and for market conditions

8. Submit and secure agreement on the MTDS

As we have mentioned, different types of
models do not replace but complement each other.
So the macro data used in the MTDS model and the
public debt forecast should be consistent with the
data used in the stochastic and MAC DSA models.
The MTDS model can be used to assess Armenia's
public debt, but it should be taken into account that
it will require a lot of data, which can be obtained
from either the Central Bank or the Ministry of
Finance. At the same time, its application will be
more effective if the researcher cooperates with the
structure responsible for public debt management.
In conclusion, we can say that all models of debt
sustainability assessment are applicable (with some
restrictions) for Armenia, but they will be more
effective if applied simultaneously
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