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DINAMICA DATORIEI DE STAT:
ASPECTUL METODOLOGIC

Stela CRIJANOVSCHI, lector superior, UTM

In acest articol este prezentat aspectul metodologic al
datoriei de stat. Emiterea suplimentara de bani pentru
acoperirea datoriei de stat este unul din factorii care
genereaza inflatia, care la randul sau are un impact
negativ asupra dezvoltarii economiei.

Cuvinte cheie: deficitul bugetar, datoria de stat,
inflatia, seniorajul, achizitii bugetare, impozite, pretul
mediu, rata procentuald, masa monetar a.

Introducere. in perioadele de lungd durati inflatia are
un impact distructiv asupra dezvoltirii economiei
nationale. Inflatia este generatd de mai multi factori, unul
din ei este datoria de stat sau, mai exact spus, emiterea
suplimentara de bani (seniorajul) pentru acoperirea datoriei
de stat [2]. Pentru o analizd mai complexd a datoriei de
stat, in continuare vom folosi cateva tratari analitice legate
de modelarea proceselor economice [3].

Continutul de bazia. Se stie din [1], ca deficitul
bugetar este (G — T)*P, iar restituirea datoriilor de stat dint
trecut este B*R, unde, G — achizitii bugetare; T — volumul
impozitelor (venitul in buget); P — pretul mediu; R — rata
procentuala (costul datoriei de stat), trebuie sa fie acoperite
de seniorajul M’(t), de Imprumuturile suplimentare B*(t),
unde M(t) - masa monetara, iar B(t) — datoria de stat in
anul t. Sau,

(G-T)-P + B(t)-R =

Impartim ambele parti ale ecuatiei (1) la pretul P # 0 si
obtinem:
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In this article, it’s presented the methodological
aspect of the state debt. The issue of supplementary
money in order to cover the state debt is one of the factors
that generate inflation, which respectively has a negative
impact on the economic development.
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Introduction. For the long time periods inflation has
a destructive impact on the national economic
development. Inflation is generated by various factors,
one of them is the national debt, or to be more precise the
issue of supplementary money (seigniorage) in order to
cover the state’s debt [2]. For a more complex analysis of
the government debt we will use various analytical
methods in relation to economic processes modeling [3].

The basic content. It’s known from [1], that the
budgetary loss is (G — T)*P and the repayment of past
national debts is B*R, where G- budgetary assets, T-tax
volume (budgeted income); P- the average price; R-
percentage rate (loan interest), they must be covered by
the seigniorage M’(t), by supplementary loans B*(t),
where M(t)-monetary mass and B(t) — state debt in the
year t. Or,

M(®) + B(D) @)
We then divide both sides of the equation (1) by the
price P # 0 and we get:

B(t M*(t Bt
c_T+ © M@ N ()
P P P 2)
unde: where:
22 EE EE - mirimi reale ale datoriei de stat. B M FM _ are real measurements of the state’s
Consideram 2 = 5() = § - Cresterea seniorajului debt- y
F . Mty _—
este determinat exogen; We consider —= =5(t) =5 — the seigniorage
notim L = p(e) ; E‘J = b'(E). growth is determined externally;
c we note 2L = p(z) ; E'i =b'f).

in aceste conditii ecuapa (2) va avea forma:

b)) — bt} -R

Solutionam ecuatia diferentiala (3):
notdm

pentru care:

be) = wie) - v(E) +ult) w7

Relatiile (4) si (5), fiind substituite in ecuatia (3) obtinem:

u'(t) -

o) + u(d) - v' () — ult) -

In these condltlons equatlon (2) will look like this:

=G -T)- (3)
We then solve the differentiation equation (3):
we note
b(£) = ult) - v(E) (4)
for which:
©®)
By substituting (4) and (5) in equation (3) we get:
v(£)-R=(6—-T)—5§ ®)
)

sau v(t)(u'(t) —u(t)-R)+ult)-v'(t)=(6-T)—5
Si, fiindca b(t) a fost exprimat prin produsul a doui
functions ( ulz) 5i v(£)), one of them can be chosen
arbitrarily and the other must satisfy the condition: the
. differentiation equation (7) must be equal to zero:

functii ( ult) 5t v(£)), atunci una dintre acestea poate fi
aleasd arbitrar, iar alta va trebui sd satisfaca ecuatia
diferentiald (7) sa fie egald cu zero, adica:

And because b(t) was written through the product of two
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w(t) —ul® -R=0 ®)

In ecuatia (8) variabilele sunt separabile: | In the equation (8) the variables are separable:

w (] w (]
2wt — u@® R 2 = Rt mlu(®)| = RE4+C

dt ut
si, fiindcd avem nevoie de o solutie particulara, pentru and because we need a certain solution for
which u (¢} — u(t) -R = 0, the constant C is considered

care u (£} —ulf) R =10, constanta C este considerati
C=0, deci Inlult)| = Rt, de unde C=0, so inlult}| = Rt where:
u(t) = e ©)

By substituting the value u(t} = ¢®*fin equation (7) we
get:
0+e . v = (6-T) -5,

Valoarea uflt) = e® fiind substituiti in ecuatia

b

diferentiald (7) obtinem:

Sau/ or, »
LL=(6-T-5)e™ dv@=(6-1)-5)e " at (10)

v(®) = (6 -1)-5) e dt = (6 - T)-5) (c - 2e~%)
From the relation (4) we can determine:

Din relatia (4) determinam:
1
b(e) = o%((6 - 1) - 5) (€ -~ =)
( | ez (10)
in anul initial t=0 datoria de stat a constituit | In the first year t=0 and the national debt was b{0} = by,
b(0) = by. In aceste conditii relatia (10) poate fi scrisa: \With these conditions equation (10) can be rewritten:

SR A P B Yol

de unde poate fi calculata valoarea constantei C : from which we can calculate the value of constant C:

_ R+ ((6 -T)-35)
~ (c-m-5)r a
And by substituting the value of C from (11) to (10) we
obtain:
Rhb G-T)-5% —R Rhb GC-Tl-5% c-T)—-F%
b(e) =-‘=?”'['if5—ﬂ—5}( E(ZE:T]—;}R }_ER ): oo Blot R -3)_{ Rj )

Valoarea constantei C din (11), fiind substituita in (10)
obtinem:

sau,

oo,
o 6-T)-5 6-T)-5
&{t:]zg.ﬁtl(bn_l_{ = })_l:; - }

Deci, datoria de stat b(t) creste exponential. ‘ Therefore the state debt b(t) increases exponentially:

(G—-Tl-3%

I b(t) b (£) = e® - (by +

I A
I
b, (1)

E:n;“:)‘L
(0 (per E222))
A(0: by)
A:{:o:{s_?_s) aL(*]=(G_?_5

Fig.1. Cresterea exponentiala a datoriei de stat/
Fig.1 The government debt exponential growth

Sursa/Source: elaborat de autor/ created by the author.

Nr.2 /2013



124

Cresterea in timp a datoriei de stat, in mare masura,
depinde de valorile parametrilor G, T, S, R, by. Daca, de
exemplu 5— (6 —T) = 0, atunci datoria de stat creste
considerabil. Datoria de stat poate fi redusd doar in
perioade de timp mari i numai in conditiile, cand rata
cresterii PIB depdseste rata procentuald de achitare a
datoriilor. Datoria de stat se poate reduce pe parcurs in
cazul, cind 5 — (G — T) = 0, adica, cand deficitul bugetar
este acoperit nu din contul noilor imprumuturi ci din contul
seniorajului. Cuantumul seniorajului in diferite perioade
este diferit si depinde de situatii economice concrete.
Altfel spus, seniorajul S este o functie de timp S(t},
exogend in raport cu ecuatia diferentiald (2). Una din
modalititile de determinare a functiei 5(t) pot servi datele
statistice: cresterea seniorajului intr-0 unitate de timp

dsle] ; L 5
este in dependentd inversda cu cuantumul

de
dsied
2': = —aSt de unde S(t) =2~ %F . g%,

in perioada initiald £ = 0 seniorajul a constituit 5(0) = 5.
Deci, 5(t) =5, &7,
Concluzii. Resursele financiare, luate de la generatiile

seniorajului, adica

viitoare si consumate neproductiv genereazd pierderi
evidente: reduc disponibilul de resurse financiare in
bugetul de stat necesare pentru achizitii guvernamentale,
finantarea sectoarelor publice; reduc puterea de cumparare
a societatii (cererea) si deci indirect reduc cresterea
economiei, ca rezultat creste somajul etc. Insd, mai este un
aspect negativ generat de datoriile de stat. Resursele
financiare, consumate neproductiv in perioada curenta,
lipsesc societatea viitoare de un anumit potential de
produse si servicii. Aceste pierderi, generate de
imprumuturile de stat, in concluzie semnificd succesul
social ratat.
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The government debt increasing over time
mainly depends on the values of the parameters: G, T, S,
R, and by, |If for example, §—(G—T)=0,
then the national debt increases considerably. The debt
can be reduced only over long periods of time and
only if the GDP rate is bigger than the percentage
rate of debt payment. It can also be reduced over time
when §—(6 —-T)=0, ie when the budgetary
loss is not covered by new loans, but instead by
seigniorage. The seigniorage quantum in different in each
period and it depends on specific economic situations. In
other words seigniorage S is a exogenous time
function 5(t}in ratio with the equation (2). Statistic
data is one way of determining the function
S(ththe increase of seigniorage over a period of time

dslely . . . . .
( P ) is inversely proportional to its quantum, in other

3]
words dj—: = —a5t where 5(t) =& ~% . &% |n the initial
stage t=0 and the seigniorage was S5(0) = S;. So,
5(t) =5,

Conclusions. The financial resources taken from
future generations and spent unproductively generate
obvious losses: it reduces the available financial
resources in the national budget in order to purchase state
assets, fund the public sector; reduces the purchasing
power of society (demand) and thus indirectly reduces
economic growth, and subsequently unemployment
grows. But there’s also another negative aspect generated
by national debts. The financial resources spent
unproductively in present spares the future society from a
certain potential of goods and services. These losses,
generated by government loans, are a sign of a missed
social success.
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