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ANNOTATION

The components of effective debt management should be
clearly interact among themselves. Interest rates directly affect
the public debt, and therefore understanding how the change a
particular component will affect the change of government debt in
the future is extremely important. The research selected models
concerning analyze changes in interest rates by the action of one
or more factors, makes it possible to predict the actual change in
the amount of public debt and to point out the factors that most
influenced this way. CIR (Cox-Ingersoll-Ross) model and the Nel-
son-Siegel model played quite a significant role in the research
of this issue. Their practical application can reduce the errors in
forecasting, by building forecasts not by means of linear methods,
but using the basic components of changes in interest rates in the
face of uncertainty.
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AHOTALIA

CknapoBi epeKTUBHOrO ynpasniHHSA AepxaBHWUM 60prom no-
BMHHI YiTKO B3aemMogisiTu Mixx coboto. BigcoTkoBi cTaBku npsimo
BNIMBalOTL Ha PO3Mip AepxaBHOro 6opry, a oTxe po3yMiHHS
TOro, K 3MiHa TOro YW iHLWOr0 KOMMOHEHTY BMSIMHE HA 3MiHY
aepxasHoro 6opry B MaibyTHEOMY € BKpai Baxxnveum. Oocni-
DXeHHst obpaHux Mopenew LWoAo aHamisy 3MiHM BigCOTKOBMX
cTaBoK Npu Aii ogHoro abo GinbLue YMHHMKIB, Ja€ MOXIMBICTb
CNpOrHO3yBaTh peanbHi 3MiHM B po3Mmipi aepxxaBHoro Gopry Ta
BKa3aTu Ha hakTopw, WO HanbinbWmMM YNHOM Ha Le BNnuBaTtu-
MyTb. Mogenb CIR (Cox-Ingersoll-Ross) Ta mogens the Nelson-
Siegel BigirpatoTb 4OCTATHBO Baromy posb y AOCNIMKEHHI AaHO-
o NUTaHHs. IX NpaKTUYHE BMKOPUCTAHHS [O3BOMSE 3MEHLUMTH
NOXMBKy y NPOrHO3yBaHHi, 3a paxyHoOK nobyaoBu NPOrHo3iB, He
3a JOMNOMOroK NiHINHWX METOAIB, @ BUKOPUCTOBYIOUM OCHOBHI
KOMMOHEHTN MoAenen 3MiHW BiACOTKOBMX CTABOK B yMOBaX He-
BMU3HAYEHOCTI.

Kntouosi cnoBa: mogenb CIR (Cox-Ingersoll-Ross), mogenb
the Nelson-Siegel, ynpaBniHHs aepxaBHuM 6oprom, MoaentoBaH-
HA BiACOTKOBMX CTaBOK, 3MiHa BasioBOr0 BHYTPILLHLOTO NPOAYKTY
(BBIT).

AHHOTALUA

Cocrasnsowme 3MMEKTUBHOIO ynpasBneHns rocypap-
CTBEHHbIM [ONITOM JOSDKHbl YETKO B3aWMOAENCTBOBaTbL MexXay
coboii. MpoLUeHTHbIe CTaBKN HanpsiMylo BRWSOT Ha pasmep ro-
CyAapCTBEHHOrO fonra, a, crnegosaTeflbHO, MOHUMaHWe Toro,
KaK M3MEHEeHMe TOro U MHOro KOMMOHEHTA NOBNUSAET Ha N3Me-
HeHWe rocyfapcTBeHHOro gonra B Gyayllem siBnsieTcs kpaiiHe
BaXHbIM. ViccnegoBaHne nsbpaHHbIX MoAenen K aHanusy nave-
HEHWS NPOLEHTHbLIX CTaBOK MpW AEeNCTBUMM OfHOro unu bonee
(haKkTopoB, AaeT BO3SMOXHOCTb CMPOrHO3MpOBaTh peanbHble 13-
MEHEHUs B pa3Mmepe rocyaapCTBEHHOrO AOoMra U ykasaTb Ha Te
akTopbl, YTO B Hanbonbluen cTteneHn Ha ato BnusioT. Mogenb
CIR (Cox-Ingersoll-Ross) n mogens the Nelson-Siegel urpatot
[OCTaTOMHO BaXHYH pOfb B UCCNEAOBaHWM AaHHOro Bompoca.
NX npakTuyeckoe mcnonb3oBaHWe MO3BONSET YyMEHbLWWTb Mo-
rPeLHOCTb B NPOrHO3MPOBAHUW, 3@ CYET MOCTPOEHUS MPOrHo-
30B, HE C MOMOLLbIO NIMHENHbLIX METOAOB, @ UCMOMb3Yys OCHOB-

Hble KOMMOHEHTbI MOZENeNn U3MEHEHNS MPOLEHTHbLIX CTABOK B
YCIoBUSIX HEOMNpPeaeNeHHOCTU.

KnioueBble cnoBa: mogenb CIR (Cox-Ingersoll-Ross), mo-
aenb the Nelson-Siegel, ynpaBneHne rocygapCTBeHHbIM JOMTOM,
MOZEeNMpoBaH1e NMPOLEHTHLIX CTAaBOK, U3MEHEHWE BarioBoro BHY-
TpeHHero npoaykTa (BBIT).

Formulation of the problem. Public debt is
not a matter of concern as long as it is managea-
ble and sustainable. The debt management is the
process by which the government acquires and
uses the debt effectively and efficiently. Debt is
manageable as long as the cost of acquiring debt
is reasonably low and debt obtained is used effi-
ciently in such a way that it helps growth and
efficient allocation of resources in the long run.
The debt is used efficiently if the ratios of debt
service to total revenue and external debt service
to exports fall or remain constant.

Public debt strategy is defined as the man-
ner in which a government finances an excess
of government expenditures over revenues and
any maturing debt issued in previous periods.
With this purpose, being developed many models
of management of public debt liabilities, which
include a set of components, to help anticipate
further changes in the volume of debt and make
some adjustments in management.

Analysis of recent of research and publica-
tions. The problem of modeling interest rates
for public debt management is quite explored
in Western literature. Considerable attention
to research of management of public debt paid:
R. Barro, A. Velandia, J. Annaert J. Buchanan,
R. Musgrave, John. M. Keynes, Anouk
G.P. Claes, M. Ishfaq, A. Uboldi etc. This issue is
of particular relevance among local researchers,
namely: S. Londar V. Basko, V. Fedosov, O. Vasy-
lyk, T. Vakhnenko, V. Heytsya., V. Kozyuka,
A. Kucher, V Lisovenko, A. Plotnikov and oth-
ers. The study features the transformation of
the macroeconomic environment in which grow-
ing national debt and the issue of public debt in
transition T. Vakhnenko paid attention, Y. Gai-
dar, E. Zaruba, Z. Lutsyshyn, B. Lissitzky. The
problem of public debt management considered
A. Vavilov, G. Trofimov, T. Bondaruk. Analysis
of public debt in the context of national security
contained in the writings of A. Baranovsky.
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Setting objective of the article. The analysis of
parts of CIR (Cox-Ingersoll-Ross) model and the
Nelson-Siegel model for public debt management.

The main material of research. In general
terms, the concept of sustainability of public
finances concerns the ability of a government to
service the costs of all its debt — internal and
external alike, contracted by both public and pri-
vate subjects — without endangering its perspec-
tives for future economic growth and develop-
ment.

In the countries with high levels of indebted-
ness, in which the interest payments absorb a sig-
nificant percentage of the state budget, reducing
the interest-related costs is crucial. In addition,
these countries must reduce the risk that unfa-
vorable shocks on the real performance or pro-
duction growth might lead to an unsustainable
indebtedness level.

As for the public debt management, the prob-
lems often start from the decision factors lack of
attention to the benefits of a prudential strategy
of debt management, to the costs of a poor mac-
roeconomic management and to the excessive lev-
els of public indebtedness. As a result, the pub-
lic authorities should be more careful with the
advantages deriving from a reasonable public debt
management and from debt policies coordinated
within a complete macroeconomic framework.

Good public debt management can help reduce
borrowing cost in many ways. A well-designed
and implemented borrowing program can give
confidence to investors and thus reduce the lend-
ing spread. A carefully balanced composition of
securities can contain risk — which are harder
to manage in countries having few alternative
sources of finance [3].

High debt leads generally to high debt service
liability. However, the severity of the debt ser-
vice liability of a country depends on the rela-
tionship of its debt to its GDP and on the level of
debt in relation to its debt service obligations. As
such, the absolute volume of debt of a country is
not perhaps as much a matter of concern as the
extent of debt service liability.

The level of debt service liability of a coun-
try may be high or low depending on its level of
economic development. The incidence of debt ser-
vice liability of a borrowing country is generally
reflected from debt indicators expressed as ratios
of debt to GNP (Debt-GNP), debt to debt-service
liability (Debt-Service), debt-service to foreign
exchange earnings (Debt-FEE), etc. The debt ser-
vice payment may be large or small depending on
the values of such debt indicators and the condi-
tions under which loans are sought and received.
As such, the values of these ratios and thereby the
severity of debt burden keep changing in response
to changes in the terms of borrowing and overall
economic conditions of a country [2].

The Growth and Stability Pact (GSP), sub-
scribed by the countries of the European Union
(EU) in Maastricht, defines ”sound and disci-

plined public finances” as an essential condition
for strong and sustainable growth with improved
employment creation. Since in Italy the expenses
for interest payments on Public Debt is about
13% of the Budget Deficit (that is the difference
between revenues and expenditures) the Public
Debt Management Division of the Italian Minis-
try of Economy and Finance is deeply interested
in studying which securities to issue, in order to
achieve an optimal debt composition.

The CIR (Cox-Ingersoll-Ross) indicates the
level of interest rate that makes the growth rate
of public debt equal to the growth rate of GDP. In
addition, the maximum interest rate can be paid
on loans while maintaining at the same time a
desirable debt-GDP ratio. In principle, if the aver-
age interest rate on loans exceeds the CIR, debt
will increase faster than GDP leading thereby to
an ever-increasing debt burden [2].

Algebraically, the CIR is calculated as:

S1— S,

kg —s,

where g is growth rate of GDP, s, — marginal

saving rate, s, — average saving rate at the begin-

ning of the period, and %k is incremental capi-

tal-output ratio. For the purpose of calculation,

the values of CIR, g and k can be calculated for

different time to know how the debt-servicing
capacity of a country may have changed.

The optimal borrowing capacity can also be
found conceptually by using a simpler model.
Technically, optimal external borrowing is a func-
tion of its costs and benefits. The terms at which
public debt can be obtained are crucial in deter-
mining the cost-benefit ratios. The objective is to
obtain loans at such an interest rate as renders
debt/GDP ratio stable over time. A stable debt/
GDP ratio may depend on a particular relation-
ship among relevant variables. The equation men-
tioned below connects the required variables in
a relationship, which determines the convergence
of external debt to a stable ratio in terms of GDP.

D (kg—s)
Y-’
where D, Y, k, g, s and i denote public debt,
Gross Domestic Product (GDP), incremental cap-
ital output ratio, growth rate of GDP, marginal
saving rate and interest rate on public debt. The
equation clearly shows that debt — GDP ratio is an
increasing function of the interest rate on public
debt. To determine the effect of a change in GDP
growth rate on the debt — GDP ratio, consider the
following derivative:

CIR =

’

a(D/y)_(g—i)k—(kg—s)_ s—ik |

g (9 - 1)? CEDE
(s —ik) ... s (s —ik) .. S
(g_l,)2>0,1fl<;and(g_i)2<0,lfl>ﬁ.

It follows that debt-GDP ratio will increase or
decrease with the growth rate of GDP depending
on whether the interest rate on public debt is less
than or greater than the ratio of saving rate to
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incremental capital output ratio. The values of
different debt indicators and CIR basically pro-
vide a future guideline for negotiations of debt
restructuring or future loan negotiations. Inept
management of debt and regularly rising debt
to GDP are likely to induce changes in the main
macroeconomic indicators like crowding out of
investment, fiscal instability, inflationary pres-
sures and exchange rate fluctuations etc. Further,
rising debt burden has also many undesirable
implications for the country. There is, therefore,
a need to make serious attempts at finding a sus-
tainable indigenous solution of the debt. Since
debt becomes a concern when it crosses managea-
ble and sustainable limits, policy makers are sug-
gested to formulate a process by which govern-
ment is forced to use loans effectively. Debt is
used efficiently as long as the level of external
debt-service and the ratio of debt service to total
revenue are either falling or at least remaining
constant. Public debt can be sustainable as long
the projects financed with borrowed money gen-
erate sufficient output and export earnings for
debt repayment.

Further, it is required to maintain capital
output ratio and higher marginal saving rate to
avoid unsustainable rate of interest on borrowed
money [2].

National income identity shows that at any
point of time, the total amount of resources avail-
able to a country that it can consume and set aside
for (gross) investment or use for exports is equal
to the country’s gross national product plus its
imports. It follows from national income identity
that at any time the difference between a coun-
try’s gross investment and gross domestic savings
is necessarily equal to the difference between its
imports and exports. Therefore, a country can
invest more than it can save, and thus achieve a
growth rate higher than that determined by its
domestic savings rate, if it can import more than
its exports by the same amount. This will nat-
urally depend upon how it finances the import
surplus. Whether the country relies on private
net capital inflow or borrows publicly, a net bor-
rowing remains the only offsetting item in the
balance of payments to finance the deficits. Thus,
the role of public debt in a growing economy is
quite obvious. A given amount of public debt can
finance an equal amount of import-surplus of
the capital receiving country and also allow its
investment to exceed its domestic saving by the
same amount, that is:

Iy =S¢ = My — X, = F,

where I, ,S, ,M,, X, and Ft denote gross invest-
ment, gross domestic savings, imports, exports
and net funding (borrowing), respectively. If
gross incremental capital-output ratio is denoted
by %k, and growth rate of GDP by g, then:

Iy = kgY,,
where Y, is GNP at time t. The rate of savings
is expected to rise over time. Let s, be the aver-

age rate of savings at the initial period, that is
period zero, and s, the incremental savings rate
between period zero and ¢#. We assume that the
saving function is of the following form.

St =s,Y, + Sm(Yt - Yo) = (So - Sm)Yo + Sth,

Substituting the previous formulas get the fol-
lowing:
kgyt - [(So - SO)YO + Sth] = Ft,

Yo Fy
g= 1/k (So —sm)7t+sm+7t .

The last equation gives a unique relationship
between the growth rate of GDP, g, and the net
borrowing as a proportion to GDP i.e.: F,/Y,.

Given the incremental capital-output ratio,
marginal rate of savings, average savings rate at
the initial period and the initial and the current
level of GDP; we can obtain either the net bor-
rowing required by a target rate of growth, or
the rate of growth that can be achieved with a
given amount of borrowing. Since 0, g/0, F >0, a
large borrowing can achieve a higher rate of GDP
growth, keeping all other factors constant [2].

The above formulation can also be used to
measure the capacity of the country to absorb bor-
rowed funds. The proposition on which the above
argument i.e. the rate of growth can be raised by
increasing the rate of investment financed by bor-
rowing is based, implicitly assumes that capital,
not labor, is the main bottleneck for raising the
rate of growth. This way of looking at the rela-
tionship between borrowed money and the rate of
growth of GDP implies that every year the import —
surplus somehow gets adjusted to the net inflow of
public debt. Total imports adjust automatically to
the two exogenous variables i.e.: X,, F, and the
growth rate entirely depends on how far F, can
eliminate the bottleneck of the low rate of domes-
tic savings. However, imports may not be so freely
adjustable in an underdeveloped country and thus
a more comprehensive model will inevitably con-
tain additional constraints. For that purpose, we
assume that there is a rigid relationship between
the level of imports required and the level of GDP.
The assumption that there is a minimum import
requirement corresponding to a level of GDP can
be interpreted in two ways [2].

First, the import requirement is in fixed pro-
portions to consumption, gross investment and
exports, which, as a first approximation may be
regarded as the same. Such an assumption may
be questionable for an underdeveloped economy
at an early stage of development where imports
to consumption ratio may be much higher due to
the imports of some basic necessities for support-
ing its subsistence level of consumption. The case
may be similar with exports if they are not com-
pletely given exogenously. But even if there exist
consumption and export basket with negligible
minimum import requirements, it is quite possi-
ble that gross investment required for maintain-
ing that level of consumption and exports over
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time may need some minimum level of imports.
The minimum level of imports is required simply
because certain right types of equipment, machin-
ery, etc. are not domestically produced.

In the case where only a given amount of loan
is available to finance the gap between savings and
investment, the funding may not achieve the tar-
get of growth rate of GDP as determined by the
capital output ratio. This is because imports may
increase due to increase in income and this increase
in imports may exceed the exports by more than
the given amount of borrowed funds [2].

In either case, the condition for a given
amount of debt to achieve a rate of GDP growth
determined by the amount of savings — invest-
ments gap it can finance, is that M<X+F, with
M accounting for the minimum level of imports.
If this condition is not fulfilled, there will be two
operative constraints on the growth level of GDP,
namely the resource constraint I-S<F and the bal-
ance of payment constraint M-X<F. The solution
of the system will depend upon which of the two
constraints is more restrictive, i.e. whichever
gives the lower solution.

It is also adopted that this upper bound on
GDP growth rate, determined by the import con-
straint becomes less and less restrictive with
time as rising GDP is likely to be accompanied by
increasing availability of domestically produced
capital goods. Thus, in the long run, the sav-
ing-investment gap that will determine the effect
of borrowing capital on the growth rate of GDP,
although in the early phase of development the
import constraint may be more important [2].

The following analysis is mainly focused on
the debt inflows filling the saving-investment
gap. Although, this renders the analysis partial
in nature, but it may be still worthwhile mainly
for two reasons:

1) even if there were no import constraints,
the effect of public debt on growth rate will
depend on how far it overcomes the savings con-
straint;

2) it may be maintained that in the long run
it is the saving constraint that is more restrictive
than the imports constraints.

The other models that is used for calculating
interest rates for public debt management are the
Nelson-Siegel model and Svensson model.

The original motivation for this modelling
method was a desire to create a parsimonious
model of the forward interest rate curve that
could capture the range of shapes generally seen
in yield curves: a monotonic form, humps at var-
ious areas of the curve, and s-shapes. This is one
possibility among numerous potential functional
forms that could be used to fit a term structure.
The Svensson model is a good choice, given its
ability to capture the stylized facts describing the
behavior of the forward curve [5].

These models have six parameters that must be
estimated, B,, B;, By Bs» T;, and t,. These parame-
ters identify four different curves, an asymptotic
value, the general shape of the curve, and two
humps or U-shapes, which are combined to pro-
duce the Svensson instantaneous forward curve
for a given date. The impact of these parameters
on the shape of the forward curve can be described
as follows (Figure 1):

— B, — this parameter, which must be positive,
is the asymptotic value of (TTM)t . The curve will
tend towards the asymptote as the (term to matu-
rity) TTM approaches infinity;

— B, — this parameter determines the start-
ing (or short-term) value of the curve in terms of
deviation from the asymptote. It also defines the
basic speed with which the curve tends towards
its long-term trend. The curve will have a neg-

10

LBy + BT T e T BT e T (forward curve)

L ™ T (firet term)

Instantaneous Forward Intarest Rate (%)
-9

.
b T e T thicd term)

T B, (constant term)

T l52{TTMFt1Je'TW”- (second Lerm)

15 20 25 30
Term to Maturity

Fig. 1. A decomposition of the forward term structure functional form
Source: Technical Report # 84 of the Bank of Canada [5]

Bunyck 15. 2017



MmobarnbHi Ta HauioHanbHI NPOBNemMn eKOHOMIKK

495

ative slope if this parameter is positive and vice
versa. Note that the sum of B, and B, is the verti-
cal intercept;

— 1, — this parameter, which must also be pos-
itive, specifies the position of the first hump or
U-shape on the curve;

— B, — this parameter determines the magni-
tude and direction of the hump. If B, is positive,
a hump will occur at t, whereas, if 3, is negative,
a U-shaped value will occur at t,;

— 1, — this parameter, which must also be pos-
itive, specifies the position of the second hump or
U-shape on the curve;

— B; — this parameter, in a manner analogous
to B,, determines the magnitude and direction of
the second hump.

Having specified a functional form for the
instantaneous forward rate, a zero-coupon inter-
est rate function is derived. This is accomplished
by integrating the forward function. This is pos-
sible, given that the instantaneous forward rate
(which is simply the marginal cost of borrowing)
is the first derivative of the zero-coupon rate
(which is similarly the average cost of borrowing
over some interval).

Once the functional form is specified for the
forward rate, it permits the determination of the
zero-coupon function and finally provides a dis-
count function. The discount function permits the
discounting of any cash flow occurring through-
out the term-to-maturity spectrum [1].

The NS model is an example of a so-called
parsimonious model. The main idea behind these
models is to postulate a unique functional form
for the whole range of maturities for the discount
function or, it is analogous, for particular rates
as the forward or the spot rates. The NS model
tries to capture some properties of the term struc-
ture thanks to the functional form imposed on the
forward interest rates [4].

The idea of Nelson and Siegel is trivial but
ingenious: the discount function is the derivative
of the price and the forward rate is linked to the
derivative of the discount function, hence the for-
ward rate will be linked to the second derivative
of the price.

Therefore, it is reasonable to think that the
form of the forward rate will be similar to the
solution of a second order differential equation:

1 t _t
f(t) = Bo + Pre T+.32;e T
The parameters of this model have a clear
financial meaning, as can be seen here:

lim £(6) = o
lim £(6) = o +
+
limf(t)=[30+'81 i
t-T e
Clearly, B, is the long-term forward rate; the

short-term forward rate is modulated by B, and
the medium-term forward rate is modulated by

B2. In addition, the parameter T has an interest-
ing rule: the amount of time 1 separates the short
from the medium-long term. For instance, in a
working paper on the Italian secondary bond mar-
ket, has been shown that t is generally included
between 12 months and 18 months, and this result
agrees with the practitioner’s thought [4].

There are different reasons to use the Nel-
son-Siegel model:

1. The NS model is very easy to implement
and, as we have seen, this property is very impor-
tant for financial institutions.

2. The parameters of the model have a clear
financial meaning and this is very useful for a
practitioner.

3. The NS model determines a very stable
term structure. It is possible to understand the
sense of this sentence with an example: if there
were not a shock between today and tomorrow the
bond prices would change, but it is reasonable to
believe that the term structure of tomorrow will
be very similar to the term structure of today.
In other words, until it occurs a shock, the term
structure will remain roughly constant. Hence,
if a model is too sensitive to bond prices, i.e.: if
it generates completely different term structures
one day after another even when there is not any
shock, that model is not a good model for our pur-
poses. The NS model generates stable term struc-
ture and so from a practical point of view it is a
good model.

4. The yield curve generated by NS model does
not explode in the long term. Many institutions
generate the term structure with regression tech-
niques like, for example, splines and bi-splines.
The NS model does not share this problem, because
the forward rate, and as consequence the discount
function d(t), tends to an asymptotic constant, as
can be seen in the following formula:
—r[ﬁo+<ﬁl+ﬁz>%(1—e‘%)—ﬂ a1
Ll]_)rg) d() = !1_}12 e 2¢ 7l = = (B1tB2)T .

5. For the Italian secondary bond market, has
been shown that the characteristic times of the
three parameters B;,, (i=0, 1, 2) are completely
diffrent from each other. In particular, the char-
acteristic time of B, is greater than 1 year, the
characteristic time of B, is about 2 days and the
characteristic time of B, is about 6 months. Hence,
diffrent maturities of the NS term structure can
have movements with diffrent intensities and dif-
frent directions.

Consequently, Nelson and Siegel propose that
with appropriate choices of weights for these three
components, it is possible to generate a variety of
yield curves based on forward rate curves with
monotonic and humped shapes.

Svensson model (1994) extended Nelson-Siegel
model by introducing additional parameters that
allow yield curve to have an additional hump.
Thus, this model is considered to be computably
more demanding. Svensson suggested forward
curve to be estimated as [6]:
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TTM-1

fITM), = Bo+Pre T+,

TTM —1 _TTM-1 TTM -1
e T+ 03 .

T1 T2

From this the relation it can be noticed that
the B, is identical to the B, term with t, replaced
by t,. The two additional parameters B, and T,
explain the extended flexibility of the Svensson
approach. The linear parameter B, defines the
form (convex or concave) of the second hump of
the spot interest rate curve, and the non-linear
parameter 1,, like 7; in the Nelson-Siegel model,
defines it position.

In the practice Nelson-Siegel model is preferred
for the use especially where there are few input
data. Nelson and Siegel (1987) demonstrated that
their proposed model is capable of capturing many
of the typically observed shapes that the spot rate
curve assumes over time. A significant weak-
ness of the Nelson-Siegel model, resulting from
its low elasticity, is goodness of fit that is lower
than in the case of polynomial models. When the
curve is fitted to an irregular set of data points
this can result in relatively large deviations of
model values from actually observed rates. The
extended Nelson-Siegel model by Svensson offers
a satisfactory precision of fit and a smooth shape
of implied forward curve. Svensson model has a
number of weaknesses, e.g. a limited ability to
fit irregular yield curve shapes, a tendency to
take extreme values at the short end, and a rel-
atively strong co-dependence of estimates in dif-
ferent — even non-neighboring — segments of the
yield curve. Thus, sometimes calculations using
Nelson-Siegel model can be more correct [6].

Therefore, the return of the activity on a
lethargic secondary market of public debt is most
definitely of great interest for the issuer, i.e.
government, and after all the development and
improvement of the domestic securities is defined
as one of the Government goals in February 2011.
In the year 2012, the liquidity increases which
increases optimism and gives hope for the future
developments.

Conclusion. Hence, were described the CIR
model and the NS model and was also compared
with each other. From the analysis, we can con-
clude with some suggestions:

1. The lack of information on the short term
can be extremely dangerous, especially for regres-
sion models like the NS model;

2. For the medium and long-term maturities
of the term structure, both the NS model and

the CIR model are good choices. On the other
hand, approaches that use spline and bi-spline,
like McCulloch in, lead to an explosion of the
curve;

3. For the short-term maturities of the term
structure, the CIR model is better than the NS
model, because it is less sensitive to the lack of
information in the first part of the data set;

4. Both models can describe the trends of the
returns on the different maturities of the term
structure;

5. It seems reasonable to implement funda-
mentalist strategies based on the mean spread
between the market price and the theoretical CIR
price of a bond.

This analysis makes it possible to assert the
fundamental importance of proper use of interest
rates. Interest rates directly affect to extent of
debt load, which allows the simulation indicate
the need for interest rates in the general model of
debt management.
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