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Abstract: In this paper, we first study the static equilibniof a a closed economy model in terms of
dependence on national income and interest rate fitee main factors namely the marginal
propensity to consume, tax rate, investment ratietia rate of currency demand. In the second part,
we study the dynamic equilibrium solutions in terwfs stability. We thus obtain the variation
functions of national income and interest rateatawn and their limit values. Finally, we propos®t
scenarios of economic development of Romania.
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1. Introduction

In a previous paper, we proposed a model of econ@upiglibrium in an open
economy. We will resume in the first part, the moelpliations to tie naturally, the
case study of theoretical considerations.

The model presented below is a generalization clbsed economy model with
government sector and money market (Stancu & Mil2&Q9) which the authors
call M; - name that we still use when it references wiltdxguired.

Unlike the classical model, we consider net expadsthe difference between
exports and imports.

The essential differences compared to thg Mhich allow a more realistic
analysis, are the following:

1. Government expenditures were proportional to thellef? GDP (compared to
the Ms which are considered constant). In principle, weld@ consider a linear
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dependence of GDP, denoted by Y, but regressidgsisaould not justify the
existence of a nonzero free term of the regressibris clear from the
mathematical calculus, that it arisaturally from the fact that, in the absence
of potential GDP, government spending cannot exist.

2. The investments dependence is linear by GDP andestteate without free
term. Again, the difference to the;Ns the renunciation of free term (because
of the failure to check the null hypothesis), whitheconomic terms, is that in
the absence of output and monetary policy, investsree null.

3. Net exports were considered to be proportional RPGthe absence of the
constant term is due to inability to import or expor the absence of the
output.

4. Government transfers were assumed to be proportionr@DP (compared to
M; where are considered constant), again without feem because there
cannot be an output without the necessary transfers

5. The demand for money in the economy was regardédessly dependent on
GDP and interest rate, with no free term. Again,difference to the Mis the
free term waiver, which in economic terms meansithéte absence of output
and monetary policy, money demand in the economylis nu

The first equation of the model is:
(1)D=C+G+I+NX
where:
» D - aggregate demand;
e C - actual final consumption of households;
* G - collective final consumption of general governine
* | —investments;
* NX - net exports

The second equation determines the relationship degtwconsumption of
households and disposable income:

(2)C=q6,V+C,, C>0, ¢,[0(0,1)
where:
dc
* ¢y — marginal propensity to consumptiom,:éjV 0(0,1) and Gis autonomous
consumption of households;
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* V —disposable income
(3)G=gvY, gv[J(0,1)
where:
* gy — marginal government consumption;
* Y - output
(4)I=iny Y+ir;
iny[0(0,1), i<O
where:
* iny —investment rate, y1(0,1);
* i, —influence factor in the investments of the iag¢rate,K0;
* r—interest rate
(5)NX=vyY;
vyO(-1,1)
where:vy — marginal net exports
(6)V=Y+TR-TI;
TR>0
where:
* TR — government transfers;
* TIl-taxes
(7)TR=6yY;
6,0(0,1)
where:8y — marginal rate of government transfers
(8)TI=riyY+T,, riyJ(0,1);
ToOR
where:
e riy —taxrate, (J(0,1);
* Ty —independent of income taxes (such as, for exappeerty taxes)
(9)D=Y - the first equation of static equilibrium;
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(10) MD=mdyY+m,r, md,>0, m<0
where:
* MD - money demand in the economy;
* mdy — rate of money demand in the economy;
« m, —influence factor of the demand for money intielato interest rate, g0;
(11) MD=M - the second static equilibrium equation
where: M — money supply.
dy
(12) dt=o(D-v);
o>0 — the first dynamic equation;
dr
(13) dt=(MD-M)
>0 — the second dynamic equation
where:

e O - proportionality constant of the speed of vagatof output relative to the
gap between aggregate demand and GDP;

* 3 - proportionality constant of the speed of vadatin interest rate in relation
to the gap between demand and supply of money iadteomy.

2. Static Equilibrium

Static equilibrium occurs when aggregate demandlsequdput (equation 9), and
the supply and demand for money are also equal (equet).

From equations (1) — (8) follow:

(14) D=C+G+I+NX=6,V+Cqot+gyY+inyY+i r+vyY=cy(Y+TR-
TD+Co+gy Y+iny Y+i r+vyY=

Cv(Y+eyY'ri YY'T0)+C0+ng+inyY+i JTHuy Y=
CvY+CVeyY'CVriYY'CvT0+C0+g\(Y+inyY+i JTHUy Y=
Y(cy+eyBy-Cyriy+gy+iny+vy)-cy To+Cotipr=

Y[cv(1+By-riy)+gy+iny +Vy]+Co-Cy ToHirr
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Noting:
(15) E= Co—cvTo

(16) =110y —riy

(17) XZl_CV(1+eY —riY)—gY -iny -vy -1-c,w—-gy —iny —vy
results, first, from (2), (6), (7) and (8) and wfitb) and (16):
C=6,V+Co=Cy(Y+TR-T)+Cy=0,(Y+06yY-riy Y-To)+Co=Cy[(1+By-riy)Y-T o] +Co=
Cv[wY-To]+Co=cywY+Cy-cy To=CyWY+E so:

(18) C=c,wY+E
How, in the absence of the output (Y=0) householidsamption must be positive,
it follows that C=E0.
Also, after the assumptions that(xi(0,1),0,[(0,1) we obtain tha'm:1+eY ~riy
0(0,2) so it is still positive.
With the notations (15) - (17), equation (14) beceme

(19) D=Y(1-x)+ir+E
The first static equilibrium equation D=Y is nowX1¥x)+ir+E=Y then:
i,r+E=Y-Y(1-x)=XxY from where:

i E

(20) Y=X X

The natural condition of decreasing the output Yamoincreasing of the interest

i
Y'(r)=-—+
rate (r) returns to X <0 therefore, together with the hypothesis fromtl}
is i,<0, implies thaf>0.

From the fact that\ggy,iny,8y,riy1(0,1),vy(-1,1) follows thatx>0 or:

x=17Cv (L+8y ~riy)-gy —iny -vy >0 if and only if:

1-gy —iny vy >c¢y (1+9Y _riY) and how1* 6y ~riy 0(0,2) results, finally,
that:
G <1—1gYe—inY.—vY
(21) +0, —riy
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Similarly, from equations (10) and (11): MD=mmr=M is obtained:
mdy,Y=M-m,r from where:

m, M
r+——o

(22) y= Mdy  mdy

The equilibrium condition in both markets (goods aedvices on the one hand and
the money of the other) resulting from equations @) (22):

Y :I_rr +E
X X
Y = _ir + M
23) md,  md,
The solution of the system is:
_ Mi, +Em,
i,mdy +m.x
"= Mx - Emd,
24) iimdy +mx

The equations (24) characterize the static equilibicondition of the model.

From equations (2)-(8), (10), (24) result the valaé main key indicators at the
equilibrium:

G* :gYY* - (er + Ernr)gY

(25) i,md, +m.x
NX' =, Y = (Mir +Em)vY
(26) i;md, +m,x
TR =0, Y" = (Mi, +Em )8,
(27) i;mdy +m,X
T =i,y 4T, = M FEM iy
(28) i,md, +m,x
I* :inYY* +i r* - (er +Em)inY +(MX_EmQ)ir :(inY +X)rM+(rnrinY _md(ir)E
(29) " imd +mx  imd +mx imd, +mx
MD* - deY* + mrr* - (er + Ernr)de + (MX_ qu )mr =M
i;md, +m,x i;mdy, +m,x
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V' =V TR T = (Mi, +Em )a+6, —riY)_T

(30) i,md, +m,x °

£\ _ (Mi, +Em)1+8, —riy)c, _
B3 C=qV +G= imd, +mx —CyTo+G =
(Mi, +Em)(L+8, —riy Je, +E= i,(1+6, —riy Jo,M+[(1+8, —ri, Jmc, +i,md, +mx]E -

imd, +mx i-md, +mx
i,(1+6, —riy Jo,M+[i,md, +m (1-g, -in, ~v, JE

i;md, +mx
Noting now, for simplicity:
1

(33) A= Moy +MX 4

(34 r=Mi, +mEN 4

follows, also:

Mx -Emd, = FX;\ZE’\ - M/\‘/”\’zdvr
(35) I m,

Substituting (33), (34) and (35) into formulas (2djows:

. _TX-EA _MA-md,l
i A m,A

r
(36)
From the formulas (24) or (36) with notations (33%) results, also, the partial

derivatives of first and second orders of the dgiilm values of the output and
interest rate respectively, required for the analgs$ static equilibrium at a change

of model parameters.

ay”

T (0 -T,A)
(37) v ;
ay" _ay" _ay’
= =— = mrr
0gy Ovy, diny .
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oy’ _ oY’
——=-——=m,c,l

00, oriy :
CAM MA -md,

oi, .

AGI. =i

omd, .

oY' __. MA-md,"

om, ' m, _
al :ir/\

oM

O - —md, (@ -T,A)

(38) % ;
o _or _ or — —md, T
d0gy Ov, adiny )
o __ o md, ¢, I

00, oriy .
o __ d MA -=md, I

di, Yoom, .

or S~
omd, .

o' _  MA-md,l
om, m, .
or’
—=YA
oM X
0%y’
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°Y" a9’y _ad*Y’

= =——=2mTTA
dgZz  av>  ain? ' ;
AVA AVA
g t =9 Y2 =2c,MTA
007 orig .
0°Y’
5 =-2(MA - md, )md, A
: :
2 *
0 Y2 =2i2rA
omdg :
0°Y’ . MA-md, T
5 :lerA—Y
r r ;
Y
oM?
%r
o = —2(wl = TyA)wmd, m,A
(40) o :
2.* 2.* 2.*
Or 00 0T - ommd,TA
0gy ovy ding :
2.* 2.*
g r2 =-9 .r2 =-2c,m.md, A
005 oriy .
2.* 2
O~ 2% (MA - mdy F)A
0i; m, :
-
aa ;2 =2i I\
mds, :
o°r’ MA -md, I
om? =2 m :
r

r
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0°r _
oM?
For the analysis of the increasing or decreasirgaditer of Y or r with respect to

each parameter of the model (assuming that everyeadseconstant), we can see
that from the formulas (37)-(39) the only directlg@pendent expressions from the

model parameters afdl ~ToA gng MA -md, T
of all, to study their sign.

. Therefore, it is necessary, first

The condition that®" ~To/\ >0 is equivalent to (from the formulas 33 and 34)
with:

/\Z[w(Mir +m,E)—%)

0< @l ~ToA — i, +m EJA* =ToA _
/\Z[Q{Ml r +mrE)_TO(irde +mrX)]

/\2[(’0'\/'i r +mr(CO _CVTO)_TO(irde + mrX)] =

/\2[(’0,\/Ii ¢ +om, G, _To(irde +mX +Cvmr)]

wmr/\z(co _ T, (i,mdy +m,x +c, wm, ) - wMi rJ

wm,
Noting:
T,(i,md, +m,x+c,wm,)-wMi,
(41) ®;= wm,

follows that @I ~ToN >0 if and only if: G<®,.
T,(i.md, +m,x+c,wm, )-wMi,

r or,

We see now that £&, if and only if: G=
_ wm,C, +wMi,
® i md, +mx+c,em,

equivalently:

Therefore:

T, (i,md, +m,x+c,wm, )-wMi,
wm

r <

. wl _TO/\ >0 C0<(Dl = C0<
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T > wm,C, + wMi,
° Irde +mrX+Cer
To(irmdy +m,x +cy wm, ) - wMi,
o wl _TO/\ <0 = Cp>®;, = Cp> wm, o
T < wm,C, +aMi,
° irde +m,X +C,m,
To(irmdy +m;x +cywm, ) - wMi,
° (.Ur _TO/\ :0 - C0:q)l - C0: mr P

_ wm,C, +wMi,
0o~
i,md, +m.x +c, wm,

Similarly, the condition thaMA ~mdv T 50 s equivalent, successively, with:

2l M _ :
0<M/\_der :M/\_de (le +mrE)A2:/\ |:/\ de(er +mrE)i|:
A2[M(i.md, +m x)-md, (Mi, +m E)|_

AZ[M(i,md, +m,x)-md, (Mi, +m,(C, —c,T,))]

/\z[mrMX —md,m, (Co - CvTo)] = mr/\z(MX —-md, C, + CdeYTO):

cymd, T, +M
m,deAz(—C0+—V L XJ
md,

Noting:
c,md, T, + Mx
(42) o= M

follows thatMAN ~MA T 50 if and only if: G>®,.

C, = c,md, T, + Mx
We note now that &®, if and only if: md, or, equivalently,
md, C, —Mx
TO =
¢, md,
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Also:
c, > c,md, T, + Mx T, < md, C, —Mx
« MA-mdT 4 C>D, md, . c,md,
C, < cymd, T, + Mx T, > md, C, —Mx
. MA-mAT g . cco, - md, _ cymd,
c _ cymd, T, +Mx T = md, C, —Mx
. MA-mA T coo, ° md, _ % cymd,
We have also the relations:
To(i;md, +mx+c,am)-wMi, Mx+c,md,T,
-y wm, md, _
To(i,md$ +m,md, X +c, wm, md, )— wMmd, i, —Mwm,x - c,m,md, T,

wm, mdy, -

T, (i,md? +m,md, x)-Maw(md,i, +mx)

wm, mdy _
TOde(irde + mrX)_ M("(deir +mrX)
wm, md, _
(mdyi, +mx)(Tymd, ~Maw) Tymd, -Mw
wm, md, _ wmmd,A
T, = Mc;*’
Note now thatd,;=®, if and only if M In this situation, the conditions

relative to the position of Zelative tod,;=®d, becomes:

T, - Mo (cyw+xM
. Cxdd, o M gngge My

T, - Mo (cyw+xM
. CopdEd, « M gnggs My
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_ M (cyw+x)M
= Mw Gyt XM
¢ Co=®,=0, ~ mdy gndg= MY

Because <0, m<0, md,>0, «w>0 it follows that ®,-®,>0 if and only if

Tomdy ~M® 4 then:

M

Ty > r

° q)1>q)2 < m Y
T, < M

b q)2>q)1 < de
wM

T,=20
° (Dzzq)l < de

Before considering the various cases generated therfevel of taxes independent

of income () and the autonomous consumption of householdsréSpectively,
remark that from formulas (37)-(39) that:

« Y and r are strictly increasing and strictly convex widspect to the marginal
government consumption,gthat is an increase in the share of government
consumption in GDP will generate a stronger grotuith GDP and interest
rate. As a result of this situation, an increasethe budget drives to the
increase in GDP but will affect also the growthtloé interest rate, the last,
with consequences in investments. Naturally the topresrises whether the
new level of investments will lead to a decreasamincrease in GDP. The
differential of investments in relation te :

oY’ ar’

dI"=inydY +i,dr'=iny 99¥ dgy+i, 99 dgy=iny ™" dgy-i, "N dg,=
(inYmr - i,md, )ngY

The condition that(inYmr —i,mdy, )l‘ >0, due to the fact thdi<0, is equivalent
. im
_ . |nY >A
with Inym, - iimd, <0 or: m
i,md,

than the threshold m; will result that the investment will increase, dod a

r . Therefore, an investment rate higher
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i,md,

lower investment rate than ™ the increase in the share of government
consumption in GDP will lead to a decrease in itmesit. How, in formulas (1)
and (9): Y=C'+G+I"+NX" will result, finally, an increasing respectively
decreasing GDP.

« Y  and r are strictly increasing and strictly convex wieispect tay, that is an
increase in the share of net exports to GDP willegate a stronger increase
both of GDP and interest rate. The differentialmfestments in relation to,
is:

* *

oY or
dr'=inydY +i,dr =iny VY dvy+i, OV dvy=zing ™ duy-i, M gyy=
(inym, —imdy JF&vy The condition thatinyM: = irmdy ) >0, due to the fact
iny >ﬂ
m

inym, —imdy <0 o other: r

i,md,

m

that <0, is equivalent with

r will result that
i,md,

m

Therefore, for an investment rate higher than thestiold

the investment will increase, and for a lower inwestt rate than ' the
increase in the share of the marginal net exporGD# will lead to a decrease in
investment. Similarly to the above, would result e tend, an increase or,
respectively, decrease in the GDP.

« Y  and r are strictly increasing and strictly convex witsspect to in — the
investment rate, that is an increase in the shaiaveStment in GDP will
generate a stronger increase both of GDP and stteate. This later aspect
is normal, because the acceleration of investmeusire additional funding
sources leading to greater interest rate.

« Y and r are strictly increasing and strictly convex witbspect to the
marginal rate of government transféks that is an increase in the share of
transfers in GDP will generate a stronger increagth of GDP and the
interest rate. The differential of the investmentsdlation toy is:

* *

aY or

di'=inydY +idr'=iny 99 de,+i, 99 do,= in, M ¢l gg, - MAveyl 4g =

(inym, - i,mdy Je,rd8, . The condition tha(inYmr = i,md, Jr >0, due to the fact
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S i,md,

in
YT m

or other:
i,md,

Therefore, for an investment rate higher than thestiold M- will result that

i,md,

m

that <0, 6,>0, is equivalent WithinYmr —imdy <0 r

the investment will increase, and for a lower inwestt rate than "'t  the
increase in the marginal rate of transfers in GDiR wad to a decrease in
investment. Similarly to the above, would result e tend, an increase or,
respectively, decrease in the GDP.

« Y and r are strictly decreasing and strictly concave withpect to ki — tax
rate, that is , an increase in the share of tax&0P will lead to a decrease
becoming greater of GDP and interest rate. From f@an{8) we have:

ay’

4TI =riydY =riy O driy=-ri, ™Cv dri,<0 therefore an increase in the tax
rate will lead to a loss of tax revenue. Also, frime equations (2) and (6),
we have C=c,V'+C, and V=Y+TR-TI" from where: C=c,(Y +TR'-
TI"+Co=c,Y +0, TR -c, Tl +C,. Differentiating, assuming that transfers TR
oy’ Y’

are constant, we obtain that @€,dY -c,dTI'=cy, oriy driy-cyriy oriy driy=
-m,(1-riy)c?
decrease.

rdriy <0 so the actual final consumption of households will

« Y is strictly decreasing and strictly convex witlspect to the rate of money
demand in the economy mdthat is an increase in demand for currency
relative to GDP level will generate a decrease bnieg more subdued of
GDP. Also, r is strictly decreasing and strictly concave wi#ispect to
money demand rate mgdthat is an increase in demand for currency redati
to GDP level will generate a decrease becoming movagoinced of the
interest rate. The differential of investments witspect to mdis:

ay” or’
Omdy ymd,+i, 9M9dv gmd,=-in, " dmd,-i, X dmd,=

Y <0. Therefore, increases in the demand for moneyivel&d
GDP will (assuming constancy of other parametersd ttecrease in investment,
GDP implicitly. Following this analysis, the dynamiot money demand will be
lower to the GDP’s growth.

dl"=inydY +i,dr' =iny
~(x +iny )i, rdmd
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« Y is is strictly increasing and linear, andis strictly decreasing and linear
with respect to the money supply M, i.e. an increasde money supply will

*

oY

- - o ™ i Adm _—
rise by virtue dY= oM ='r >0, the growth of GDP, and since dr
or’

—dM
oM :XAdM <0 a decrease of the interest rate.

For the remaining dependencies, we have now 13 eeile an appearance, at first
sight, formal, but positioning in the following apsis, on concrete data, trends in
both GDP and interest rate.

Ty < M
Case 1 mdy , Co<®;<d,. In this situation® ~ToA >0 angMA ~mdy T g
from where:

« Y and r are strictly decreasing and strictly concave latien to the marginal
propensity to consumption\(c

« Y and r are strictly decreasing and strictly concave Iatien to the factor of
influence in the investment ratg) (i

« Y is strictly increasing and strictly convex withspect to the factor that
influence the demand for money in relation to interate (m)

« 1 is strictly decreasing and strictly concave inafieih to the factor that
influence the demand for money in relation to interate (m)

wM
Case 2: md, , Co=D:1<D,. In this case: =
T,(i,md, +m,x+c,wm, )-wMi, T = wm,C, + wMi,
0~ ",
om; or, equivalent: I,mdy, +mx +c, cm, ,

and @T ~ToN =0 andMA =M T g from where:

« Y  and r are constants with respect to the marginal propetsiconsumption

(cv)

« Y and r are strictly decreasing and strictly concave Iatien to the factor of
influence in the investment rate) (i

« Y is strictly increasing and strictly convex withspect to the factor that
influence the demand for money in relation to interate (m)
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« r is strictly decreasing and strictly concave inafieih to the factor that
influence the demand for money in relation to interate (m)

TO<ool\/l

Case 3 MAy  o,<Cocd,. In this case:®T ~ToN<g and MA-Md/ T g
from where:

« Y  andr are strictly increasing and strictly convex widspect to the marginal
propensity to consumption\(c

« Y and r are strictly decreasing and strictly concave Iatien to the factor of
influence in the investment ratg) (i

« Y is strictly increasing and strictly convex withspect to the factor that
influence the demand for money in relation to interate (m)

« 1 is strictly decreasing and strictly concave inatiein to the factors that
influence the demand for money in relation to interate (m)

T, < wM C, = c,md, T, + Mx
Case 4 mdy , ©<®,=Cy. In this case: mdy ,
md, C, —Mx

=M% “VX
cymd, L0 =ToA g andMA ~Mdy T —0 from where:

« Y andr are strictly increasing and strictly convex widspect to the marginal
propensity to consumptiony(c

« Y and r are constants with respect to factors that infteeimterest rates in
investments ()

« Y is constant in relation to the factor that influerthe demand for money in
relation to interest rate (In

« 1 is constant in relation to the factor that influerthe demand for money in
relation to interest rate (In

oM

T, <
Case 5 mdy , ©,<0,<Cy. In this case:®l ~ToA<g ang MA~MAd/ T 59
from where:

« Y  and r are strictly increasing and strictly convex widspect to the marginal
propensity to consumptiony(c

« Y  and r are strictly increasing and strictly convex wi#spect to the factor of
influence in the investment ratg) (i
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« Y is strictly decreasing and strictly concave inatiein to the factor that
influence the demand for money in relation to interate (m)

« 1 is strictly increasing and strictly convex withspect to the factor that
influence the demand for money in relation to interate (m)

wM (va"'X)M

Case 6 mdy , Co<d1=D,. In this case: md, , wl =ToA >0 and

MA =mdyT" <9 from where:

« Y and r are strictly decreasing and strictly concave wigispect to the
marginal propensity to consumptior/)c

« Y and r are strictly decreasing and strictly concave Iatien to the factor of
influence in the investment ratg) (i

« Y is strictly increasing and strictly convex withspect to the factor that
influence the demand for money in relation to interate (m)

« I is strictly decreasing and strictly concave inafiein to the factor that
influence the demand for money in relation to interate (m)
T o oM (c,+x)M
o= ETATT
Case 7 mdy , Co=P,=d,. In this case: & md, , @l =ToA—g and
MA -md, T

=0 from where:

« Y  and r are constants with respect to the marginal propetsiconsumption

(ov)

« Y and r are constants with respect to factors that infbeeimterest rates in
investments (j

« Y and r are constants with respect to factors that infteethe demand for
money in relation to interest rate ym

—l (c,+x)M
.= BT AN
Case 8 mdy , ®,=,<C,. In this case: & md, , Wl =ToA <9 and
MA —md,

<0 from where:

« Y  andr are strictly increasing and strictly convex widspect to the marginal
propensity to consumption\(c

« Y and r are strictly decreasing and strictly concave Iatien to the factor of
influence in the investment ratg) (i
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« Y is strictly increasing and strictly convex withspect to the factor that
influence the demand for money in relation to interate (m)

« I is strictly decreasing and strictly concave inafiein to the factor that
influence the demand for money in relation to interate (m)

wM
md

T, >
Case 9 Y, Co<®,<,. In this case:®l ~ToAsp ang MA-MdvT g

from where:

« Y and r are strictly decreasing and strictly concave wiéispect to the
marginal propensity to consumptior/)c

« Y  and r are strictly decreasing and strictly concave Iatien to the factor of
influence in the investment rate) (i

« Y is strictly increasing and strictly convex withspect to the factor that
influence the demand for money in relation to interate (m)

« 1 is strictly decreasing and strictly concave inatiein to the factor that
influence the demand for money in relation to interate (m)

T, > wM C, = c,md, T, + Mx
Case 10 mdy , Co=P,<dP,;. In this case: mdy or,
T = md, C, —Mx
,=——0 "4
equivalent: ¢y mdy , W =T 50 andMA ~MA T g from where:

« Y and r are strictly decreasing and strictly concave wiispect to the
marginal propensity to consumptior,)c

« Y  and r are constants with respect to the factor that@rfte interest rates of
investments ()

« Y and r are constants with respect to factors that infteethe demand for
money in relation to interest rate ym

wM
md

T, >
Case 11
from where:

ol =T,A

Y ©,<Co<®;. In this case: >0 and MA —mdyl" 54

« Y and r are strictly decreasing and strictly concave wiéispect to the
marginal propensity to consumptior/)c

« Y  and r are strictly increasing and strictly convex wi#spect to the factor of
influence in the investment ratg) (i
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« Y is strictly decreasing and strictly concave inatiein to the factor that
influence the demand for money in relation to interate (m)

« 1 is strictly increasing and strictly convex withspect to the factor that
influence the demand for money in relation to interate (m)

wM
e Case 12 May , D<P=C,. In this case: &
TO(irde +mrX+CVwmr)_wMir

cm, or, equivalent:

T = wm,C, + wMi,
® i md, +mx+c,om, WM =ToeA g angMA ~mdy T

>0 from where:

« Y and r are constants with respect to the marginal propetsiconsumption
(cv)

« Y  and r are strictly increasing and strictly convex wi#spect to the factor of
influence in the investment ratg) (i

« Y is strictly decreasing and strictly concave inatiein to the factor that
influence the demand for money in relation to interate (m)

« I is strictly increasing and strictly convex withspect to the factor that
influence the demand for money in relation to interate (m)

M

T >
" md

Case 13
from where:

o =T,A

Y, ®<d,<C. In this case: <0 and MA —mdyT 4

« Y  andr are strictly increasing and strictly convex widspect to the marginal
propensity to consumption\(c

« Y  and r are strictly increasing and strictly convex wi#spect to the factor of
influence in the investment ratg) (i

« Y is strictly decreasing and strictly concave inatieih to the factor that
influence the demand for money in relation to interate (m)

« 1 is strictly increasing and strictly convex wittspect to factors that influence
the demand for money in relation to interest ratg (m
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3. The Determination of the Potential GDP. Okun's Law

The classical definition of potential GDP is onermor less formal in the sense
that it is that level of GDP in the conditions afi aptimal operation without

imbalances in the economy. Following the model priegseabove, we define the
equilibrium state as potential GDP.

Therefore, we define the potential GDP )y the formula:
Mi, +Em,
(43) v’ _ i,md, +mx
Once determined the level of potential GDP, we méifurput the problem of

calculating the natural rate of unemployment. Thdl-lieown expression of
Okun's law is:

Y =Y _ (.
(a8) Y =c-u)
where:

e Y —current GDP;
« Y’ —potential GDP;

e U -the unemployment rate;
« U —the natural rate of unemployment;
» ¢ —factor of proportionality

Due to the difficulties of Okun's law (in the sertbat the determination of the
constant c requires both knowledge of potential G@Efined by formula (43) and
the natural rate of unemployment - which is exattty approach the front) is used
in practice, a modified form of it (with the assumptithat the economy is turning
to potential GDP and the natural rate of unemploymeows no significant
variations in short intervals):
Ay —a—-cAu

(45) Y
The determination of the constants a and c¢ is matderelative ease, using linear
regression, given that the statistics are knowthadevel of GDP (Y) and obvious
the variations4Y) and the unemployment rate.

Substituting the value of ¢ as determined by thentdas (43) and (44) we obtain
the natural rate of unemployment:
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*

Y -y ,_1,imdy+mx

WEYTTYT L ¢ cmi +Em)

(46) cY
From equation (46) it is observed that the natca® of unemployment increases
i,md, +m,x

r + Emf)

in relation to the factoP('vIi >0.
4. The Dynamic Equilibrium

Equations (12) and (13) are dynamic equilibrium lalivés observed that for the
dy dr

values of Y and r in the static equilibrium, follaw$lt = dt =0 so the dynamic
process becomes stationary.

Consider then the system of differential equatidnfrst order from the formulas
(12) and (13):

dy

—=a(D-Y
pm (b-Y)
ar_ B(MD - M)
(a7) Lot  0,B>0
From (10) and (19) we can rewrite (47) as:
a¥ =-axY +ai,r+aE
dt
dr =pmd, Y +pm,r-pM
(48) dt

imY®=Y Ilmr()=7 = -
From (48) follows:t-= , e , YT OR, if and only if:

1. A=(ox+pm,)*+4apimdy,=0:
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; —ax+pm,
Y = —MYO+airro+a2|rBM+E(GX+er) te 2 t+
2 aX_er
v, +4ap ME*IM eL;‘*”"tJr i M+mE
° (ax —pm,)? Xm, +i,md,
_ —ax+Bm,
r:{ro—mB—XM +de2E]e e 4
(aX_er)
. —ax+pm, _
(_ GX+er YO +(Xirr0 +a2|rBM +E(GX+er)]aX+Emr te 2 t+ XM deE
(49) 2 ax —pm, 2ai, Xm, +i.md,
V: mrE+irM
Xxm, +i.md,
= XM —deE
and: Xm, +i,mdy

2. A=(ax+pm,)*+4aBimdy>0 andA#\, are real roots of the equatiokf+(ax-
Bm)A-ap(xme+i:mdy)=0:

Y = kle)\lt + kze)\zt + mrE-'-IrM
xm, +i.md,
r= )‘1"jO(X kle)\lt + )\2 +GX kze)\zt _ deE—XM
(50) at, al, Xm, +i.md,
where;
(A, +ax)Y, —(A, +GX)M—OHJO _mrw
K. = xm, +i.md, Xxm, +i.md,
' )‘2 _)\1
iy i, TWETXM (Y, + (0, +ax) MEHM
K. = m, +i,md, xm, +i.md,
’ )\2 _)\1
g = m,E+i M
Xxm, +i.md,
7o XM —deE
and: Xm, +imdy
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3. A=(ax+Pm,)*+4aBimdy<0 andA,=p+iv, A=p-iv, v£0 are imaginary roots of
the equationA\®+(orx-Bm,)A-aB(Xm+imdy)=0:

Y:(Yo —7m'E-.HrM
Xm +i;md,
1(@ " _Bm2+axY0 o Bm, +a(i,M+mE)+20i, (-xM +moLE>jén sirvts

Jé“ cost +

2xm, +i.md,)
iM+mE
Xm +i;md,

r=(ro +_XM+_md‘E]eut cost+
Xm, +i;md,

j[smowo +Bm2+0txro + Bm, +0)(xM+md, B)-2md, (m E+i M)Jem st

2Axm +imd,)
xM-md, E
(51) XM +irmd(

m,E+i M
Xxm, +i.md,
~_ XM -md,E
_er +i,md,

Y =

-

and:

It is observed in the three cases above thatmhie ¥ of the output is just Yand
those of interest raté is r.

5. The Analysis of the Romanian Economy

In this section we will apply the theoretical modetlined above for the Romanian
economy. The data taken into account shall retathe period 2001-2012 for the
simple reason that to the year 2000, the economy theough a string “forever”
restructuring and remodeling.

In order to correlate the real data collected frommBnian official sources
(Romanian Statistical Yearbook, Monthly StatistiBalletins of NSI and NBR) or
international (World Bank), we first determine tlomulative deflator and
inflation factor relative to a reference periodgtsas 2000.
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Considering the GDP’s deflator corresponding to ffear “n”: GDRefiator, =
GDPnominal,

GDPreal, , we will compute the cumulative deflator relative2@00, by the
formula:
1
GD F():umulative‘leﬂatorn-l n
GDP, |_| GDPdefIator,k

— deflatom — k=
GDPcumuIative deflator,Tm =kl

where GDBefIator,ZOOO_'l-
The obtained date is shown in Table 1.

Table 1. The Determination of Cumulative Deflator  GDP

Year Deflator GDP | Cumulative deflator
(n) (GDPyefator) (GDPefiator cumulative )
2000 | - 1

2001 1.374 0.727802038
2002 1.234 0.589790954
2003 1.24 0.475637867
2004 1.15 0.413598145
2005 1.123 0.368297547
2006 1.108 0.332398508
2007 1.13 0.294157971
2008 1.116 0.263582412
2009 1.065 0.247495222
2010 1.036 0.238895002
2011 1.071 0.223057892
2012 | 1.052 0.212032217

Source: World Bank

Considering, also, the consumer price index: CPtHeryear “n”: CPJ, ,=CPls-
1 — inflation, we will compute the cumulative consurmpeice index CRlmuative
relative to the reference period 2000 by the foemul

1
1
[1CPI,

n = k=1

CP Icumul’.s\tiven-l

CI:)lcumulative,n: CPI

where CPJy,~=1 we obtain:
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Table 2. The Determination of Cumulative Inflation

Year Th_e Consume . g:rc])erzlsuméz::J mul%trl;g
") Prlce_ Index| Inflation factor (t,) Index
(CPL=1+m) (CPLumiae.
2000 - - 1
2001 1.345 0.345 0.743494424
2002 1.225 0.225 0.606934224
2003 1.153 0.153 0.526395684
2004 1.119 0.119 0.470416161
2005 1.09 0.09 0.431574459
2006 1.065 0.065 0.405234234
2007 1.0484 0.0484 0.386526358
2008 1.0785 0.0785 0.358392544
2009 1.0559 0.0559 0.33941902
2010 1.0609 0.0609 0.31993498
2011 1.0579 0.0579 0.302424596
2012 1.0333 0.0333 0.292678405

Source: INSSE

5.1The Determination of the Linear Regression Cx4/+C,

During 2001-2012, the final individual consumptioh hmuseholds (C) and the

disposable income (V) had the following values:

Table 3. The Actual Final Consumption of Householdand the Disposable Income in
the Period 2001-2012

Actual final Actual final National National
consumption of consumption of disposable disposable
Year households households income income
(mil. current) (mil. 1ei-2000) (mil. current) (mil. 1ei-2000)
C C \Y \Y
2001 92177.3 67086.83 102486.7 74590.0
2002 116895.7 68944.03 132454.7 78120.6
2003 149395.8 71058.30 167428.1 79635.1
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2004 191499.0 79203.63 204571.9 84610.6
2005 226928.7 83577.28 243518.1 89687.1
2006 268441.3 89229.49 269977.5 89740.1
2007 313223.3 92137.13 326148.3 95939.1
2008 381108.1 100453.40 430582.8 113494.1
2009 362749.9 89778.87 417915.8 103432.2
2010 382446.2 91364.49 439887.3 105086.9
2011 401336.8 89521.34 456694.8 101869.4
2012 418716.6 88781.41 478353.2 101426.3

Source: INSSE

The corresponding regression analysis of data ibleT& (in million-2000)
provides the following results:

The empirical correlation coefficient (50.93971118. The critical value of the
correlation coefficient rc for 12 values of exogesovariable is 0.576 for a
significance level of more than 0.95, so hdwl|>rc a linear dependence
between variables may exist.

The R Square=0.8831 means that 88.31% of the tatation of consumption
variable is explained by the variation of the nadibdisposable income, the
remaining 11.69% being due to other factors.

The Fisher-Snedecor statistics F allows the arsalysihe null hypothesis H
which states that all regression coefficients argakto 0. Computing . n-+1)
where a=0.05, k=1 (the number of degrees of freedom coomding
regression (explanatory factor), N-(k+1)=10 (thenber of degrees of freedom
corresponding to residual factor (unregisteredofiagt if F<Fq i n-w+1) then the
null hypothesis blwith probability 1e will be rejected, that is at least one of
the coefficients can be nonzero. BHg « n-w+1) then the null hypothesis H
states that all coefficients are null, the reg@sdieing not valid. In this case,
F=75.511819 and ofs. 1. 1570.004134. Therefore, the null hypothesis ikl
rejected with probability 0.95.
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Significance F value represents the probabilityt tih@ regression equation
cannot explain the evolution of the endogenousatéei (links coincidental
phenomenon). If Significance<B then the null hypothesisgHs rejected with
probability 14, so it is possible that at least one coefficientlliferent from 0.
In the present model we have Significance F=5.6861’50.05 so the null
hypothesis His rejected with probability 0.95.

Relative to the values P-value, if one value is Idgna then the variable
significantly influences the process. In this cd®ealue(@)=0.288568 and P-
value()=5.66615110° so both autonomous consumption of households and
national disposable income affects household fioakuamption.

The intervals [Lower 71%, Upper 71%] are the cosrfick intervals in which
belong the coefficients. If 0 belongs to the ratigen do not reject the null
hypothesis relative to the coefficient, so the alale is further removed from
the model. In the case of our regressiog1[80.45076;19357.90806] and
cvJ[0.69769,0.90357] so, besides the rejected of hyfiothesis, it can be
stated that the values of @nd ¢ with a higher probability of 0.71 belong in
the respective intervals.

Therefore, after the regression analysis, we oliteihthe average of the household
final consumption dependence of national disposalctame is:

(52) C=0.80063V+9694.17941
where:

(53) ¢,=0.80063

(54) Cy=9694.17941
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y = 0.8006x + 9694.2
R2=0.8831

105000
100000 /‘

95000

s 4
90000 S / *
C 85000 /
80000 /
75000 /
*
70000 —
*
65000 : . : ; :
70000 80000 90000 100000 110000 120000
\%

Figure 1. The dependence of household final consumipn by the national disposable
income during 2001-2012

From equation (52) we obtain that at an increas@000 million lei-2000 of the
disposable income, the final consumption of househadidl increase, on average,
with 800.63 million-2000 (in terms of autonomous canption household
constant).

5.2. The Determination of the Linear Regression G

During the period 2001-2012, the collective finabnsumption of general
government (G) records the following values:
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Table 4. The Collective Final Consumption of Geneldaovernment during 2001-2012

The _collective fina[ The collective final consumption of
consumption of general

Year | government gepera_l government
gor (mil. 1ei-2000)
(mil. current) G
G

2001 | 8554.4 6225.9098

2002 10223.1 6029.4919

2003 | 19422.9 9238.2667

2004 | 19555.6 8088.1599

200% | 24109.4 8879.4329

2006 | 26426.3 8784.0627

2007 | 31713.7 9328.8377

2008 | 39809.4 10493.0577

200¢ | 43873.4 10858.4569

201C | 37355.0 8923.9228

2011 | 35148.2 7840.08340

2012 | 39869.2 8453.5549

Source: INSSE

Also in the same period, the Gross Domestic Prodiendted in the model with
Y) has the following values:

Table 5. Gross Domestic Product during 2001-2012

GDP GDP
Year (mil. current) (mil. 1ei-2000)

Y Y
2001 | 1179458 85841.1936
2002 | 152017.0 89658.2515
2003 | 197427. 93904.042
2004 | 247368.0 102310.9459
2005 | >88954.6 106421.2703
200€ | 344650.1 114561.345
2007 | 416006.8 122371.7164
2008 | 514700.0 135665.8673
2009 | 501139.4 124029.6072
2010 | 523693.3 125107.7120
2011 | 556708.4 124178.2021
2012 | 587466.2 124561.7606

Source: INSSE
132



ECONOMICA

The corresponding regression analysis of data fedosles 4 and 5 (in million-2000)
provides the following results:

« The empirical correlation coefficient i9=0.99346504%0.576 for a
significance level of more than 0.95, so that tinedr dependence between
variables may exist.

* The R Square=0.4836 means that 48.36% of the tatance of the variable
collective final consumption of government is expiainby the variation in
GDP, the remaining 51.64% being due to other factors

* The Fisher-Snedecor statistics F=833.3871101 gg¢h =0.004116, so how
F> Fy 05:1:11then the null hypothesisghdvill be rejected with probability 0.95, so
the coefficient g can be nonzero.

 Significance F=5.7953920''<0.05 therefore it is possible that the valyebg
different from 0.

« P-value(g)=1.0126910"" so the GDP affects the collective final consumptio
of government.

e Studying the interval [Lower95%,Upper95%] we  havehatt
0vy[J[0.070413161,0.082036189] with a probability gredtan 0.95.

After the regression analysis, we obtain that, eerage, the collective final
consumption of government dependence from GDP is:

(55) G=0.07622467&
where:
(56) gv=0.076224675

y = 0.0762x

R2=0.4836
11000 * =
10000
9000 ¢ 0/.//’0/

L
8000 / *
7000 —
6000 * o : . : . .
80000 90000 100000 110000 120000 130000 140000
Y

Figure 2. The dependence of the collective final nsumption of
government from GDP (mil. 1ei-2000)
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From equation (55) we obtain that at an increase60 million 1ei-2000 of GDP,
the general government final consumption will inceeédry an average of 76.2
million-2000.

5.3 The Determination of the Linear Regression I=ipY+i,r

Given the existence of significant inflation, wesficalculate the real interest rate
rd, —n,

1+,

(rn) through the formulax where rd is the nominal interest rate.

Table 6. The Nominal and Real Interest Rates

Year The nominal interest rate The real interest rate
(n) (rch) (o)

2001 0.3880 0.03197
200z 0.2841 0.0487:
2003 0.1884 0.03070
200/ 0.2027 0.0748(
2005 0.0959 0.00541
200¢ 0.084¢ 0.0182:
2007 0.0746 0.02499
200¢ 0.094¢ 0.0149:
2009 0.0933 0.03542
201cC 0.066" 0.0054°
2011 0.0625 0.00435
201z 0.053: 0.0191¢

Source: INSSE
During 2001-2012, investments (1) have the followuadues:
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Table 7. Investments during 2001-2012

Investment Investment
Year | (mil. current) (mil. 1ei-2000)

| |
2001 | 26186.20 19058.37
200z | 33446.10 19726.21
2003 | 43370.20 20628.51
2004 | 58551.40 24216.75
2005 | 57286.60 24781.49
200€¢ | 91188.30 30310.85
2007 | 128858.70 37904.81
2008 | 160896.90 42409.59
2009 | 127137.40 31465.90
201C | 133898.60 31987.71
2011 1 149909.40 33438.47
2012 | 158727.80 33655.41

Source: INSSE

The corresponding regression analysis of data fidstes 5, 6 and 7 (in million-
2000) provides the following results:

The empirical correlation coefficient i9=0.99475370%0.576 for a
significance level of more than 0.95, so that tinedr dependence between
variables may exist.

The Fisher-Snedecor statistics F=472.7802825 3pgh=0.051557, so how
F> Foos:2:10then the null hypothesisgHwill be rejected with probability 0.95,
so at least one coefficient can be nonzero.

Significance F=7.673180"°<0.05 therefore it is possible that the values in
and | be different from 0.

P-value(in)=1.0527610° and P-value(j=0.134714194 means that the level of
GDP and the real interest rate influences the lev@ivestment with a degree
of confidence over 86 %.

Studying the interval [Lower86%, Upper86%] we havéhat
inyd[0.257663378,0.299164024] and][F145195.7337,-1092.50004] with a
probability greater than 0.86.

After the regression analysis, we obtain that, orerage, the investment
dependence from GDP and the real interest rate is:
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(57) 1=0.278413700Y-73144.11684%
where:

(58) iny=0.278413701

(59) i,=-73144.11685

From equation (57) we obtain that an increase @01@illion lei-2000 of GDP,
given in the conditions of a constant real interas¢, investments will grow, on
average, by 278.4 million lei- 2000. Also, in ternisGDP constant, an increase in
the real interest rate by 0.01 will generate a else in investments of 731.4
million lei-2000.

5.4. The Determination of the Linear Regression NX« Y
During 2001-2012, Net Exports (NX) have recordftiilowing values:
Table 8. Net Exports of Romania during 2001-2012

Net Export: Net Export:
Year (mil. current) (mil. 1ei-2000)

NX NX
2001 | _8972.10 -6529.9
2002 | _8547.90 -5041.5
200: | _14761.30 -7021.0
2004 | 2223800 -9197.6
2005 | _29370.10 -10816.9
2006 | _41405.30 -13763.1
2007 | _57788.90 -16999.1
200¢ | §7114.40 -17690.2
2009 | _30273.50 -7492.5
2010 | _30006.50 -7168.4
2011 | _29686.00 -6621.7
201z | _29847.40 -6328.6

Source: INSSE

The corresponding regression analysis of data fedoles 5 and 8 (in million-2000)
provides the following results:

« The empirical correlation coefficient i9=0.9348716940.576 for a
significance level of more than 0.95, so that tinedr dependence between
variables may exist.
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» The R Square=0.2034 means that only 20.34% of tta tariance of the
variable Net Exports is explained by the variationGDP, the remaining
79.66% being due to other factors.

* The Fisher-Snedecor statistics F=76.29125409 gp¢h =0.004116, so how
F> Fo0s:1:11 then the null hypothesis Hvill be rejected with probability 0.95,
so the coefficienty can be nonzero.

« Significance F=5.412180°<0.05 therefore it is possible that the valyebe
different from 0.

«  P-valueyy)=2.8070310° so GDP affects Net Exports.

e Studying the interval [Lower95%, Upper95%] we havbat vy[O[-
0.107436875,-0.06418918] with a probability greditan 0.95.

After the regression analysis, we obtain that, eerage, the Net Exports
dependence from GDP is:

(60) NX=-0.085813028Y
where:
(61) vy=-0.085813028

y =-0.0858x
R2=0.2034

140000

-14000 *

-16000

-18000 L2
Y

Figure 3. Net Exports dependence from GDP (mil. [e2000)
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From equation (60) we obtain that at an increase60 million 1ei-2000 of GDP,
Net Exports will decrease by an average of 85.8emHR000.

5.5. The Determination of the Linear Regression TREY
During 2001-2012, government transfers (TR) haeended the following values:

Table 9. Government Transfers of Romania during 200-2012

Government transfers Government transfers

Year (mil. current) (mil. 1ei-2000)
TR TR

2001 -891.9 -649.1

2002 -1602.8 -945.3

2003 -4571.3 -2174.3

2004 -10366.2 -4287.4

200¢ -8490.8 -3127.1

2006 -11536.1 -3834.6

2007 -14925.4 -4390.4

200¢ 8362.4 2204.2

200¢ 1660.9 411.1

2010 7041.7 1682.2

2011 4673.4 1042.4

201z 4931.6 1045.7

Source: INSSE

Because after a period of negative transfers (Zm@) follows a reversal of
direction caused by the entry of Romania into theogean Union and labor
migration to more economically developed countries, pegform regression
analysis only on the period 2008-2012, governmearisfers marginal rate thus
being determined much closer to the current trend.

The regression analysis for the period 2008-204Bl€s 5 and 9) provides the
following results:

» The empirical correlation coefficient (5=0.9131280080.878 (corresponding
to a total of 5 values of exogenous variable) faignificance level of more
than 0.95, so that the linear dependence betwa@bies may exist.

* The R Square value=0.1137 means that only 11.37%eofotal variance of
the government transfers is explained by the vanain GDP, the remaining
88.63% being due to other factors.
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* The Fisher-Snedecor statistics F=20.06778828 aRre¢l F=0.004453, so how
F> Fo0s:1:.4then the null hypothesisghivill be rejected with probability 0.95, so
the coefficien®y can be nonzero.

» Significance F=0.020740728.05 therefore it is possible that the valyebe

different from 0.

* P-valuefy)=0.010992314 so GDP affects government transfers.

* Studying the interval
6y[[0.003879799,0.016528517] with a probability gredtan 0.95.

Therefore after the regression analysis, we olitaity on average, the dependence
of government transfers on GDP is:

(62) TR=0.010204158
where:
(63) 6,=0.010204158

[Lower95%,

Upper95%]

we havéhat

2200

y = 0.0102x
R2=0.1137
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Figure 4. Government transfers dependence from GDBnil. lei-2000)

From equation (62) we obtain that at an increase60 million 1ei-2000 of GDP,
the government transfers will increase, on averagéd0.2 million lei-2000.
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5.6. The Determination of the Linear Regression TlgyY+T,
During 2001-2012, the level of taxes (TI) has tiéofving values:
Table 10. Taxes during 2001-2012

Taxes Taxe:
Year (mil. current) (mil. 1ei-2000)

TI TI
2001 | 14567.2 10602.1
2002 17959.5 10592.4
2003 | 25428.2 12094.6
2004 32429.9 13412.9
2005 | 36945.7 13607.0
2006 63137.0 20986.6
2007 | 74933.1 22042.2
2008 92479.6 24376.0
2009 | 84884.5 21008.5
2010 90847.7 21703.1
2011 | 104687.0 23351.3
2012 114044.6 24181.1

Source: INSSE

The corresponding regression analysis of data fraihes 5 and 10 (in million-
2000) provides the following results:

» The empirical correlation coefficient [=0.96374$0.576 for a significance
level of more than 0.95, so that the linear depeceldretween variables may
exist.

* The R Square value=0.9288 means that 92.88% ofotlaé variance of the
taxes is explained by the variation in GDP, theai@ing 7.12% being due to
other factors.

* The Fisher-Snedecor statistics F=130.473850 afne1/=0.004134, so how
F> Foos:1:10then the null hypothesisgHwill be rejected with probability 0.95,
so at least one of the coefficients can be nonzero.

« Significance F=4.63896610'<0.05 therefore it is possible that at least one
coefficient to be different from 0 with a probabjlgreater than 0.95.
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* P-valuefy)=0.010992314 so GDP affects government transfers.

Upper95%] we havehat
6y[[0.003879799,0.016528517] with a probability gredtan 0.95.

« P-value(F)=0.00018686 and P-valug(t4.638966180°, so

+ Studying the interval [Lower95%,

independent of income taxes and GDP influence (avitigher probability than

0.95) the collection of taxes.

* Intervals [Lower95%, Upper95%)] are: [1[-25992.56186,-11461.97351],

riy[J[0.39228,0.27617].

Following regression analysis, we obtain that, eerage, the GDP dependence of

taxes is:

(64) TI=0.32825Y-18727.26768
where:

(65) riy=0.32825

(66) To=-18727.26768

both

The dependence of Taxes from GD

y= 0.3283x - 18727

(mil. 1ei-2000) R?=0.9288
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Figure 5.

From equation (64) we obtain that at an increase6f million 1ei-2000 of GDP,
taxes will increase, on average, with 328.25 mil&@®0 (in the hypothesis of

independent of income taxes constancy).
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5.7. The Determination of the Linear Regression MDmdyY+m,r

During 2001-2012, the demand for currency in the Roamaeconomy (MD) had
the following values:

Table 11. The Money Demand in the Period 2001-2012

The money demai The money demat
Year | (mil. current) (mil. 1ei-2000)
MD MD
2001 | 4643.90 3379.8
2002 | 6547.09 3861.4
2003 | 9209.40 4380.3
2004 | 12700.50 5252.9
2005 | 27633.77 10177.4
2006 | 39275.04 13055.0
2007 | 62200.55 18296.8
2008 | 87864.34 23159.5
2009 | 81441.49 20156.4
2010 | 78946.89 18860.0
2011 | 81308.22 18136.4
2012 | 87601.43 18574.3

Source: INSSE

The corresponding regression analysis of data frableg 5, 6 and 11 (in million-
2000) provides the following results:

« The empirical correlation coefficient i9=0.9673859780.576 for a
significance level of more than 0.95, so that tinedr dependence between
variables may exist.

* The Fisher-Snedecor statistics F=72.92486928 gi¢h =0.051557, so how
F> Fo.0s:2:10then the null hypothesisgHwill be rejected with probability 0.95,
so at least one coefficient can be nonzero.

 Significance F=2, 751020°<0.05 therefore it is possible that the values, md
and m be different from 0.

14z



ECONOMICA

« P-value(mg)=1.6069510° and P-value(R=0.013059076 means that the level
of GDP and the real interest rate influences thellef money demand with a
degree of confidence over 95%.

» Studying the interval [Lower95%, Upper95%] we havehat
mad,[1[0.123318438,0.194135677], ,nf-289187.5838,-43287.96074] with a
probability greater than 0.95.

After the regression analysis, we obtain that, werage, the money demand from
GDP and the real interest rate is:

(67) MD=0.15872705%-166237.7728
where:

(68) mdy=0.158727057

(69) m=-166237.7723

From equation (67) we obtain that at an increase60 million 1ei-2000 of GDP,
given a constant real interest rate, the demanth@orey will increase, on average,
with 158.7 million-2000. Also, in terms of GDP condtaan increase in the real
interest rate by 0.01 will generate a decreaseemathd for currency by 1662.4
million lei-2000.

5.8. The Determination of Static Equilibrium during 2001-2012

In previous sections, we saw that model parameters @etermined in the linear
regressions with one or two variables based omyh@amics of the main economic
indicators in the period 2001-2012. Due to highelswf correlation coefficients,
we can consider constant parameter values so dastnHowever in the analyzed
period, money has where gone considerable fluctumtimom year to year (with
extremes -12.97% - 2009 and -93.75% - 2005) withramual average of 19.59%.
As a result of this situation, we will determine tatic equilibrium values of the
output, the real interest rate and other econondizé@tors, comparing them with
the actual values recorded, all calculations bgiagformed for comparability in
the currency of 2000.
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The evolution of GDP (effective and potential)
during 2001-2012 (mil. lei-2000)
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The evolution of the real interest rate (effective and
potential) during 2001-2012
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The evolution of government transfers (effective and
potential) during 2001-2012 (mil. lei-2000)
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The evolution of taxes (effective and potential) during
2001-2012 (mil. lei-2000)
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The evolution of the disposable income (effective and
potential) during 2001-2012 (mil. lei-2000)
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The evolution of actual final consumption of households
(effective and potential) during 2001-2012 (mil. lei-2000)
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The evolution of collective final consumption of general
government (effective and potential) during 2001-2012
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The evolution of investments (effective and potential)
during 2001-2012
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The evolution of Net Exports (effective and potential)
during 2001-2012 (mil. lei-2000)
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The evolution of the unemployment rate (real and
natural) during 2001-2012
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We will divide the length of this period in threqual intervals, corresponding to
enhance economic stages, expansion and the crigisci@entally or not, these
periods coincide with election cycles that havdinis developmental strategies,
unfortunately less in line with the requirementgobnomic theory.
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1. Period 2001-2004

Table 12. Main Economic Indicators of Romania in 201-2004

Year/ | 2001 2002
Irndlcato effective potential ggte:r:it\ilae/ effective potential Sg?:r:it\ilae/
Y 85841.1936 | 102636.4617| 83.64% | 89658.25153| 103467.3315| 86.65%
r 3.20% 7.77% 41.16% | 4.87% 7.56% 64.49%
TR £40.1266376| 1047-318658( -61.98% | o oo o | 1055.796985| -89.54%
Tl 10687.88537| 14963.38707| 71.43% | 10536.6154 | 15236.12202| 69.16%
v 74504.18159| 88720.39325| 83.98% | 78176.31919| 89287.0065 | 87.56%
C 67086.82678| 80726.13279| 83.10% | 68944.02648| 81179.77873| 84.93%
G 6225.909753| 7823.430952| 79.58% | 6029.491907 | 7886.763738| 76.45%
| 19058.36972| 22894.44344 83.24% | 19726.20724| 23279.63404| 84.74%
X 6529.912664| 8807.545515| '+14% | 50414741 | gagg g44975| 56-78%
u 8.60% 18.23% 47.19% | 8.10% 15.95% 50.78%
M 3379.8 3861.4

Year/ 2003 2004

Irndlcato effective potential nggrfit\i/a?l‘ effective potential ggte;rtlit\ila?l‘
Y 93904.04246| 104362.6415| 89.98% | 102310.9459| 105868.0835| 96.64%
r 3.07% 7.33% 41.89% | 7.48% 6.95% 107.65%
UL 2174.283379| 1064932869 504 1704 | 4287.441089| 1080-294637] 396 ggoy
TI 11978.70185| 15530.00956| 77.13% | 13279.437 | 16024.17438| 82.87%
v 79751.05723| 89897.56477| 88.71% | 84744.0678 | 90924.20378| 93.20%
c 71058.29958| 81668.60824| 87.01% | 79203.63113| 82490.56327| 96.02%
G 9238.266718| 7955.008447 | 116.13% | 8088.159881 | 8069.760278| 100.23%
| 20628.5094 | 23694.69901| 87.06% | 24216.75042| 24392.62074| 99.28%
pVS 7021.033239| 8955.674231 249 | 9197595544 9084.860771 | 101-24%
u 7.20% 13.09% 54.98% | 6.20% 8.18% 75.83%
M 4380.3 5252.9

The first remark, after the analysis of the Table KR2that in the period of
economic consolidation, the effective GDP was apgroeontinuously to the
potential, from 83.64% in 2001 to 96.64% in 2004.
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In the period 2001-2003, the real interest rate wash below potential, with
differences of 3-4%, confirming the procyclical iotds reported in the previous
chapter when the macroeconomic analysis was baseaffioial statistics. The
negative gap between real interest rate and thanpal, led to the beginning of
the Romanian economy overheating that boosted tke period (2005-2008).
Linked to this negative phenomenon, the final camstion of households
increased much exaggerated, reaching a potentatiomship to 83.1% in 2001
and to 96.02% in 2004.

Tax revenue (taxes) is not close to the potentigshold, equally evolved GDP.
Thus, if in 2001 the ratio GRRcivdGDPuotenia Was 83.64%, the ratio
Tlefrectivd Tlpoteniar Was only 71.43%, while the end of the period inickh

GDPeftectivd GDPaoteniar96.64% the ratio Thecivd Tlpotenias Was 82.87%, the gap
between the two ratios increasing. These differeraan be explained either by
inefficient collection system at national level or account of tax evasion growing.

Relative to government spending stands, at figlitsia paradoxical fact. If in the
first two years they were placed at odds of 79.%8% 76.45% of the potential, in
the last two years they have exceeded the maximunh $eved at 116.13% and
100.23% of the economic balance dictates. The eaptanis simple but, as we
shall see in the next period, the phenomenon isacharstic of electoral
timetables.

The ratio of effective investments to potentialeal¢ a fairly close correlation
relative to GDP growth (the effectiveness remairmgongstionable).

The effective unemployment rate in 2001-2003 was mhalbw the natural (as

defined above, relative to the potential level dDR3 stood at about half the
forecast model. In 2004, the difference between tthe rates has decreased
noticeably (6.20% - effective rate to 8.18% - tleumal rate). On the other hand,
during this period, the analysis based on the Matiinstitute of Statistics and the
Ministry of Labor reveals a discrepancy between tékative dynamics of the

unemployed and the employed in the economy.
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The evolution of unemployed and the employees
during 2001-2012
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Figure 16.
Source: INSSE, Labor Ministry

In the analyzed period, the average of the relatiyeamics of the number of
unemployed was -13.65% (representing thus a decr@asthe number of

unemployed), while the average growth in the nunmdfeemployees was only -
2.34% (the number of jobs reducing therefore withtagerage 2.34% every year).
The question is the absorption of the unemployed the labor market, in the
period where review has been a very big gap.

On the one hand, the rigidity and inflexibility oxded at all levels of the labor
market and the high level of taxes led to a redwregloyability in this period. On
the other hand, a regression analysis between dgratiection of taxes and the
evolution of unemployment shows a very interestinguasion. Regression
equation:

ATI APS
Tl =.0.2470P$ +0.03916

where: Tl — collected taxes, and PS — number of ulmreg persons show an
inverse dependence between tax collection and&aseckunemployment. At first
glance, it seems a normal phenomenon, because thmenfrom unemployment
benefits being greatly reduced compared to the gesfoemployment, the rates
will decrease. From the regression equation, we tlwe at an increase in the
number of unemployed, collecting taxes decreased4b§22 On the other hand,
the level of taxation, in 2001-2004, showed an agerof 12.54%. The difference
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between these two values can have two causesr éitbeamplification of the

phenomenon of emigration (and therefore a segmetttegbopulation goes out of
the system) or amplification of “black” work, justifig also the employability gap
reported above.

The dependence of relative dynamic collection of taxes
and the relative dynamics of unemployment during
2001-2012
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2. Period 2005-2008

Table 13. Main Economic Indicators of Romania in 205-2008

Year/ | 2005 2006
Irndlcato effective potential ggte:r:it\ilae/ effective potential Sg?:r:it\ilae/
Y 106421.2703| 114364.448 | 93.05% | 114561.3451| 119329.0557 | 96.00%
r 0.54% 4.80% 11.28% | 1.82% 3.54% 51.45%
TR 3127.14081 | 1166.99288 | L oo, | -3834.58243 | 1217.65252 | 51, 000
Tl 13453.98304| 18813.12559| 71.51% | 12597.96992 | 20442.76947 | 61.63%
v 89840.14641| 96718.31534| 92.89% | 98128.79278| 100103.9387| 98.03%
C 83577.28346| 87129.48615| 95.92% | 89229.48754| 89840.10808| 99.32%
G 8879.432869| 8717.392904| 101.86% | 8784.062685| 9095.818509| 96.57%
| 24781.4897 | 28331.52852| 87.47% | 30310.85484| 30633.11664| 98.95%
X 10816.93577| 9813.959534| 110-22% | 13763 05993 | 10239.98755| 13441%
u 5.90% 9.99% 50.09% | 5.20% 7.55% 68.87%
M 10177.4 13055.0

Year/ 2007 2008

Irndlcato effective potential nggrfit\i/a?l‘ effective potential ggte;rtlit\ila?l‘
Y 122371.7164| 128372.8227| 95.33% | 135665.8673| 136762.4991| 99.20%
r 2.50% 1.25% 199.78% | 1.49% -0.87% 170.96%
TR 4390.42539 | 1309.93655 | oo .o, | 220418156 | 139554613 | 157.94%
TI 13185.39574| 23411.40682| 56.32% | 14532.24725| 26165.33741 | 55.54%
v 104795.8953| 106271.3525| 98.61% | 123337.8016| 111992.7079| 110.13%
c 92137.13054| 94777.9068 | 97.21% | 100453.3921| 99358.57913| 101.10%
G 9328.837659| 9785.176714| 95.34% | 10493.05766| 10424.67707| 100.66%
| 37904.8138 | 34825.79979| 108.84% | 42409.59294| 38715.24705| 109.54%
AP -16999.0656 | 11016.06058| 154-31% | 17690.17541 | 11736.00421| 150-73%
u 4.10% 6.85% 50.86% | 4.40% 4.87% 90.32%
M 18296.8 23159.5

The analysis of Table 13 shows that in the perioelconomic expansion began i
2004, the actual GDP was close to the potentiah f83.05% in 2005 to 99.20% i

2008.
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Contrary to economic theory and practice, providimgt in periods of economic
expansion the actual GDP must exceed the potemtibttee actual unemployment
rate being below the natural rate in Romania waaradwoxical situation. If actual
unemployment rate remained below the natural (5.9@¥sus 9.99% - 2005,
5.20% to 7.55% - 2006, 4.10% to 6.85% - 2007, 4.4694.87% in 2008), the
actual GDP has remained below the potential.

On the other hand, relative to the evolution of tlhenber of employees in relation
to ownership, one can speak of two distinct periddghe first of these (2005-

2006) the number of employees in the public secibcémsiderably from year to

year (8.23% - 2005 3.68% - 2006), while the privegetor has increased staff
7.89% in 2005 and 5.32% in 2006. In the secondopef2007-2008) the budget
unit increased by 1.67%, while in 2008 and to desee0.68%. Meanwhile, growth
in private units’ staff maintained the trend fallibg 6.01% in 2007 and 5% in
2008. On the whole employed population is obsenremyever, a continuing

decline in the public share of 32.79% in 2005 t@B280 in 2008.

In absolute values, it is observed that the numbenmployees made redundant in
the public sector over this period far below of thew employees in the private
sector. Thus, in 2005, 134 thousand people cameobuhe public system

corresponded to 224000 new private sector job20@6: 55000 exits from the
public to the private face to 163000 entries, irD2Qhere was excess job
employment in both sectors, as in 2008 to regis@0Q departures from the
public and 171000 private arrivals.

Because the actual unemployment rate remained bidevwnatural rate, and the
actual GDP was below the potential, we considet itauts were either poorly
allocated or insufficiently. In support of this tiesony is the dynamic evolution of
the most important sector of the economy, namelystigiuwhere the number of
employees decreased continuously in the period,hmmieans that staffing were
made in sectors with low added value.

Relative to the real interest rate can be obseagain two periods. The first of
these (2005-2006) it was far below the potentitd (6.54% versus 4.80% in 2005
and 1.82% to 3.54% in 2006) which led to the easéngling, as reflected in the
evolution of household consumption from a ratio 0f925%6 of potential in 2005,
reached almost maximum in 2006 - 99.32% (being unaielwith the actual
GDP share in the potential of only 96%). The exatemm is very simple, following
the evolution of net exports. From a trade defidit10817 million lei-2000
recorded in 2005, in 2006 it increased to 13763ianillei-2000, thus encouraging
lending was made not to stimulate domestic productio,in the purchase of
imported products.

The second period (2007-2008) can be describedbinding of opposites. On the
one hand, the restrictive policy of the NationalnBawhich used benchmark
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interest rate increase (from the nominal 7.46% ana@.50% in 2007 compared
to the potential of 1.25%, in 2008 recorded 9.46%49% and -0.87% respectively)
could not counteract the relaxation of fiscal pglibudgetary and revenue,
resulting in wage increases above productivity gaifiurning to household
consumption, it has reached an alarming rate in 20081.10% of the potential.

Government spending after a timid decline in 200@ytbeginning to have an
upward trend, culminating in 2008 with a percentafy@00.66% compared to the
potential, due, as mentioned above, to electorahcilrs.

With the accession of Romania to the European Unluntransfers experienced a
spectacular development from negative values recard#d?007, being located at
a positive level so far.

Although, as of 1 January 2005, the flat tax wasooluced and despite the fact that
absolute revenues from taxes increased from yeagan the ratio to the potential
decreased continuously from 71.51% in 2005 to 9%.%4 2008. Easing the tax
burden led to a series of consequences for busisessl individuals. Investment
growth both in absolute terms and as a percenthgmtential was apparently
positive, however being not reflected in the acteBIP growth, which means that
it has not followed the principle of economic eféioty. Relative to population,
lower income tax rates coupled with wage increadetdean artificial increase in
disposable income (110.13% of potential), whictultesl, as we have seen above,
in an oversized consumer based mainly on imports.ti#i§ have a result in
reducing the country's competitiveness indicatatsraally.

3. Period 2009-2012
Table 14. Main Economic Indicators of Romania in 209-2012

2009 2010

Year/

) effective effective
Irndlcato effective potential / effective potential !

potential potential

Y 124029.6072 | 131581.1957 | 94.26% | 125107.712 | 129344.5693 | 96.72%
r 3.54% 0.44% 807.57% | 0.55% 1.00% 54.41%
TR 411.0648146 | 1342.675293 | 30.62% | 1682.226937 | 1319.852405| 127.46%
TI 11917.61269 | 24464.56262 | 48.71% | 13450.91143 | 23730.38488 | 56.68%
\% 112523.059 | 108459.308 | 103.75% | 113339.027 | 106934.036 | 105.99%
C 89778.86712 | 96529.64363 | 93.01% | 91364.48578| 95308.46991 | 95.86%
G 10858.45688 | 10029.7339 | 108.26% | 8923.922806 | 9859.247784 | 90.51%
| 31465.89907 | 36313.19892 | 86.65% | 31987.70634 | 35276.30074 | 90.68%
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ADS 7492546611 | 11291.38077| 6-35% | 7168.402883 | 110994491 64.58%
u 7.80% 11.18% 69.79% | 6.87% 8.80% 78.10%
M 20156.4 18860.0
vy | PO 2012

) effective effective
:ndlcato effective potential / effective potential /

potential potential

Y 124178.2021| 128096.1724] 96.94% | 124561.7606 | 128851.6625] 96.67%
r 0.43% 1.32% 32.92% | 1.92% 1.13% 169.61%
TR 1042.438752 | 1307.113565| 79.75% | 1045.658079 | 1314.822706| 79.53%
TI 15508.70219| 2332059571 | 66.50% | 16032.98568 | 23568.58709 | 68.03%
; 109711.9386| 106082.6903 | 103.42% | 109574.433 | 106597.8982 | 102.79%
c 89521.34053 | 94626.85872 | 94.60% | 88781.40882 | 95039.34815 | 93.42%
G 7840.083394 | 9764.089133 | 80.30% | 845355485 | 9821.676124 | 86.07%
i 3343847473 | 34607.54492 | 96.37% | 3365540727 | 35047.78955| 96.03%
ADS 6621.696577 | 10992.32038 | 80-24% | 6328 610381 | 11057.15127 | °7:24%
u 5.12% 6.92% 74.00% | 5.08% 7.04% 72.18%
M 181364 18574.3

The analysis of this period will be conducted oreéhtimes: 2009, 2010-2011 and
2012 due to their peculiarities from a mix of econoputicy and political factor.

In retrospect, 2009 may be considered a denial a@nauic realities by
policymakers, although the crisis was visible siitsebeginning. This approach,
coupled with electoral character of the period,tethcreased depression phase.

The macroeconomic indicators deceleration was dubeansustainability of the
main components of GDP: consumption and investmept, an excessive
aggregate demand.

Thus, in terms of growth over the previous year, floeisehold consumption
decreased by 10.63%, the share face potential ogign (derived in the
mathematical model) being 93.01%. Relative to inmesits, there is also a
reduction in their levels of 25.8% compared to 2G88,share to potential be only
86.65%. The decrease in trade deficit by 57.65%n{fi.7 690 million 1ei-2000 in
2008 to 7493 million 1ei-2000 in 2009) was basedtlva reduction, especially in
imports (to an extent greater than falling export®n the other hand, the
consumption reduce in Romania, as we saw above, wergh dependent on
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imports and not based only to a small extent on dbmeaving, could not be
offset by lower trade deficit.

The flagrant violation of any economic theory (emoic policy adopted in 2009
cannot be assigned, with one exception, even iriltkeal models supported, but
even in the Keynesian) is reflected both in termsnohetary, fiscal, and in the
budget. Thus, the real interest rate increased ftof®% to 3.54%, with the
decrease of foreign capital flows which affect theestment sector that dropped
from 42410 million [ei-2000 in the year 2008 to 314@6lion lei-2000 in 2009.
Because of the economic crisis of the real econotpgréenced, a large number of
firms have closed or suspended operations (partlgutathe construction sector),
the unemployment rate increased from 4.40% to 7.8086l eonsumption
decreased by 10.63%, the main funding sources ef dfate (tax revenue)
decreasing significantly by 17.99% compared to 2008.

Despite this cruel reality, government spendingeased by 3.48%, mainly due to
increased overall budget unit with 0.62% (4.23% puoblic administration,
education and health). In parallel, production pen®l in industry and agriculture
- the main sectors that could improve net exportdl by 19.14%.

Interestingly, is the fact that, opposite to theriia public sector, private sector
started adjusting since 2008, feeling the firstnsigf the crisis long before
declaring it official.

The period 2010-2011 can be called the period @igeition and awareness of the
crisis, with more or less economic stability measures

Monetary policy is one that, in this period, wasidire for the evolution of the
main macroeconomic indicators. Thus real interdst ffest, from 3.54% in 2009

to 0.55% in 2010 and becoming in 2011: 0.43%. Thas weflected in the
investment immediately began a slight upward trendréase of 1.66% in 2010
and 4.54% in 2011).

With increasing taxation (16.95% - 2009, 17.35%01@ 18.80% - 2011) the taxes
collected increased significantly from 12.87% (2G46e to 2009), reaching to
15.30% (2011 face to 2010). High taxation put h&gkron disposable income and
thus on consumption that experienced after a timidease of 1.77% in 2010, a
decrease of 2.02% in 2011, returning to its le¥&l@D9. These austerity measures,
considered by authorities at the time, needed afRmhanian main engine of
economic growth (albeit unsustainable) — consumption.

A positive aspect of this period is the reducingtlté trade deficit (decrease of
4.33% in 2010 compared to 2009 and by 7.63% in 2€drhpared to 2010)
supported by strong exports (whose development astrease 28.84% in 2010
and to 21.26% in 2011) compared to imports whoseuhyes, however, was lower
(21.88% in 2010 and 18.05% in 2011).
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These percentages creates a misleading appearasnte the fact that the analysis
in depth of the phenomenon reveals that the ewsludf exports was due, on the
one hand, to the exchange rate (RON/EUR, fig.18¢hvhas had a trend upward
and, on the other hand, to the economic difficuliiésthe European Union -

Romania's main trading partner, which allowed betmetration on the foreign
market local goods, comparatively cheap.

The exchange rate during
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Figure 18.
Source: INSSE

A second measure, which would have been welcoms,twaeduce government
spending to 17.82% in 2010 and 12.15% in 2011. Budying the dynamics of
public sector employees in a decrease of only 5%, difference is actually

reflected in the decline in public-sector wagesicihnevitably led to a decline in
consumption.

The year 2012 was distinguished by a mix of policesénarily due to changes in
political strategy. After four months of liberal prl, Romania has focused (after
tipping the political balance of forces) on a st essentially social-democratic.
Political instability, reflected by twists and powelations, as well as feed-back

from the European Union have led to developments wal#ough positive, the
economic performance.

The GDP growth was modest (after three years of@odmncrisis, during which a
number of states have overcome difficulties) of 0s/2%pecting 2011, household
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consumption fell by 0.83%, investments with a modesé (compared to the
previous year) growth of 0.65%, all due to highealrinterest rate from 0.43% to
1.92%.

The trade balance continues the trend of defidticon to 4.43% respecting to
2011.

In parallel, the collection of taxes has increase®.38%, but the increasing of the
government spending; without an economic justifaatiwith 7.82% (consisting
primarily of salary increase) was due to the elettoalendar.

During this period (2010-2012) the unemployment eatperienced a continuous
decline from 6.87% to 5.08%.

From the foregoing, it emerges that is essentitie¢aconclusion that it cannot be a
visible progress without high investments. On theepthand, the problem is that
the sources of funding for the various projectstithe accession to the European
Union have been allocated sufficient funds to s¢arious investment projects.
Unfortunately, due to excessive bureaucracy andaadmating effective device
for writing projects, the absorption rate was toedst of all European countries,
with an average of 16.51% during 2007-31 March 2Ga8 below the 33.36%
European. Also, in recent years, the rate of altisorgontinuously decreased from
15.08% in 2011 to 11.47% in 2012.

5.9. The Analysis of Dynamic Equilibrium

The desire of each economy is to reach potential @bBén all inputs are used to
the maximum. On the other hand, the balance cabp@aichieved instantly with
differences between aggregate demand and output,batwieen demand and
supply of money. Following these considerations,dji@amic equations (12) and
(13) study the time variation of just two main indaa of economy namely GDP
and real interest rate.

In section 4, we determined the temporal variatidegending on the sign of the
expressionA=(ax+pm,)*+4afi;mdy obtaining the equations (49)-(51).

To determine the parametera and 3 we considered first, numerical
approximations:

d_Y|t:n :AY:Yn _Yn—l . . )
dt where Y, is the level of GDP at the time n, respectively

dr oA
d_|t:n =Ar= P ) . .
t where | — real interest rate at time n. They were then
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dv dr
o = dt g o dt
calculated, considering the ratios D-Y MD -M the averages ofi,

and B, in the analyzed period, being considered like esldor a and f3
respectively. There were thus obtained the follgmalues:

(70) a=10.32709
(71) B=5.3117110°

From the formulas (53), (54), (56), (58), (59), X6(63), (65), (66), (68), (69) we
saw that:

* ¢y=0.80063

+  Cp=9694.17941

* 0vy=0.076224675
* iny=0.278413701
* (,=-73144.11685
*  vy=-0.085813028
* 6,=0.010204158
* 1iy=0.32825

* Toy=-18727.26768
* md,=0.158727057
* m=-166237.7723

From the formulas (15), (17), we obtain:

(72) x=1"C (+0y -riy)-gy ~iny -vy =0.18519

(73) E=C0 ~CvTo=04687.7379
(74) A=(ax+Bm,)’+4apimdy=-1.48773
As a result of the value df we have the situation of dynamic equations (51).
The roots\; andA, present in the equations are:
(75) A\:=-1,39772+0,6098B
(76) A,=-1,39772-0,60986
from where:
16C
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(77) p=-1,39772
(78) v=0,60986

Substituting in the formulas (51), we get for thenayp supply, in the year 2012,
M=18574.3261 (lei-2000):

(79) Y=-4289.901998**""?30s(0.6098f)-435.9515998
1:3977M4in(0.6098@)+ 128851.6625

(80) r=0.0037289%***""*G0s(0.6098/)+0.00098035F
1.3977218in(0.60986)+0.011296585

The graphical representation of the function Y andith respect to t is the
following:

The dynamical evolution of GDP and real interest rate
to their potential level (A<0)
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Figure 19.

The significance of formulas (79) and (80) and thelwion represented in fig.19
is that, given the constancy of model parameters,tla@dnoney supply (the year
2012), both GDP and the real interest will tendgstptically to static equilibrium
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levels determined by formula (24) as follows:=Y28851,6625 (lei-2000) and
r'=1.13%. It is noted that, after only two years, GB#ached 99.8% of the
potential, while the real interest rate: 95.76%hw& optimum. Therefore, in terms
of constancy of all parameters, in order to achignepotential of the economy,
will be pursued that semis economic indicators ab@¥eand r) along with
everyone else present in model to meet the thedrettuzes.

In semis the dynamic situation of the Romanian econsimoyld be as follows:

Table 15. Main economic indicators of Romania (aftethe Dynamical Analysis) in

2013
. 2013 sem. | 2013 sem. |l
vear Indicator effective potential effecti\_/e/ effective potential effecti\_/e/
potential potential
Y 126381.3638 | 128851.6625 | 98.08% 127569.0389 | 128851.6625 | 99.00%
r 1.60% 1.13% 141.69% | 1.38% 1.13% 122.33%
TR 1289.615388 | 1314.822706 | 98.08% | 1301.734612 | 1314.822706 | 99.00%
TI 22757.70585 | 23568.58709 | 96.56% 23147.56292 | 23568.58709 | 98.21%
\ 104913.2734 | 106597.8982 | 98.42% 105723.2106 | 106597.8982 | 99.18%
C 93690.59183 | 95039.34815 | 98.58% | 94339.04953 | 95039.34815 | 99.26%
G 9633.378406 | 9821.676124 | 98.08% 9723.908551 | 9821.676124 | 99.00%
| 34015.56549 | 35047.78955 | 97.05% 34506.14996 | 35047.78955 | 98.45%
NX -10845.16746 | -11057.15127 | 98.08% -10947.08545 | -11057.15127 | 99.00%
Table 16. Main Economic Indicators of Romania (aftethe Dynamical Analysis) in
2014
: 2014 sem. | 2014 sem. Il
Year/ Indicator ! i effective/ : : effective/
effective potential potential effective potential potential
Y 128245.7375 | 128851.6625 | 99.53% | 128593.9959 | 128851.6625 | 99.80%
r 1.25% 1.13% 110.88% | 1.18% 1.13% 104.80%
TR 1308.639752 | 1314.822706 | 99.53% 1312.193435 | 1314.822706 | 99.80%
TI 23369.69081 | 23568.58709 | 99.16% 23484.00743 | 23568.58709 | 99.64%
Vv 106184.6865 | 106597.8982 | 99.61% | 106422.1819 | 106597.8982 | 99.84%
C 94708.51967 | 95039.34815 | 99.65% 94898.66497 | 95039.34815 | 99.85%
G 9775.489687 | 9821.676124 | 99.53% | 9802.035571 | 9821.676124 | 99.80%
| 34789.20458 | 35047.78955 | 99.26% | 34936.41041 | 35047.78955 | 99.68%
NX -11005.15501 | -11057.15127 | 99.53% | -11035.04012 | -11057.15127 | 99.80%
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Table 17. Main Economic Indicators of Romania (aftethe Dynamical Analysis) in

2015

Year/ Indicator 205 S o . effective/ 2050 S et . effective/
effective potential potential effective potential potential
Y 128757.0432 | 128851.6625 | 99.93% | 128825.6073 | 128851.6625 | 99.98%
r 1.15% 1.13% 101.86% | 1.14% 1.13% 100.58%
TR 1313.857196 | 1314.822706 | 99.93% | 1314.556834 | 1314.822706 | 99.98%
Tl 23537.52809 | 23568.58709 | 99.87% | 23560.03439 | 23568.58709 | 99.96%
\Y 106533.3724 | 106597.8982 | 99.94% | 106580.1297 | 106597.8982 | 99.98%
o 94987.68703 | 95039.34815 | 99.95% | 95025.12226 | 95039.34815 | 99.99%
G 9814.463798 | 9821.676124 | 99.93% | 9819.690071 | 9821.676124 | 99.98%
I 35006.06566 | 35047.78955 | 99.88% | 35035.74568 | 35047.78955 | 99.97%
NX -11049.0317 | -11057.15127 | 99.93% | -11054.91539 | -11057.15127 | 99.98%

5.10. A First Scenario of Economic Growth

The working hypothesis in the previous section theta to the dynamic

equilibrium, assumed constant money supply. Hypighmay seem forced, but we
must not neglect the fact that if the money supply (vould be variable, the

system of differential equations (12) - (13) wouleét nhave had constant
coefficients, its integration being particularlyffaiult. In what follows, however,

we take into account the variability of money supgdyt only studying static
balance (otherwise, the dynamic limit).

In this first scenario, we propose, first, to detere how the money supply trend.

The analysis of data from the period 2006-2012 (densd because in 2005 there
was an increase in the supply of currency aber8?5%) reveals a rather

uniform increase in the money supply, with the exoepof 2007 (an increase of

40.15%). Substituting this last variation intergethvalues we obtain an average
increase of 8.78% in the money supply. Data amaligsit four years (2009-2012)

reveals that economic indicators were performedioraverage of 96.15% of the
potential. As a result, we determine the potenéakl of main indicators, and we

will adjust this percentage. Also, taking into asebthe forecasted GDP deflator:
1.048 — 2013, 1.037 — 2014, 1.025 — 2015, the cuimeldeflator is obtained since

2000: 0.202320817 — 2013, 0.195102042 — 2014, G43MbB5 — 2015. Also the

forecast for CPI is 1.035 — 2013, 1.03 — 2014,3.82015 from where the current
inflation factor compared to 2000 results: 0.28278BLE- 2013, 0.274544726 —

2014, 0.267848513 — 2015. Taking into account efk¢h we will express the

results of analysis in addition to coin and curmin 2000.
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Table 18. The Forecast of the Main Economic Indicatrs of Romania - Scenario | in

2013
Year/ potential
Indicator (mil. lei-
2000)
M 20205
Y 126596
r 0.42%
TR 1292
TI 23549
\ 104339
C 92857
G 9650
| 34953
NX -10864

effective=potentia
IO

0,9615

(mil. lei-2000)

650775

6641
121056
536359
477339
49605
179676
-55845

potential
(mil.
2013)

lei-

99867
126596
3.93%
1292
23549
104339
92857
9650
34953
-10864

2013

effective=potentia
IO

0,9615

(mil. lei-2013)

650775

6641
121056
536359
477339
49605
179676
-55845

Table 19. The Forecast of the Main Economic Indicatrs of Romania - Scenario | in

2014
Year/ potential
Indicator (mil. lei-
2000)
M 21979
Y 134726
r -0,36%
TR 1375
Tl 25497
\Y; 110604
C 98247
G 10269
I 37771
NX -11561

164

effective=potentia
IO

0,9615

(mil. lei-2000)

129539

1322
24515
106346
94464
9874
36317
-11116

potential
(mil.
2014)

lei-

108635
134726
2,63%
1375
25497
110604
98247
10269
37771
-11561

2014

effective=potentia
IO

0,9615

(mil. lei-2014)

129539

1322
24515
106346
94464
9874
36317
-11116
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Table 20. The Forecast of the Main Economic Indicatrs of Romania - Scenario | in

2015
2015
Yegr/ potential :eéfective:potenti potential :eéfective:potenti
e o L o
(mil. lei-2000) (mil. lei-2015)
M 23909 118173
Y 138056 132740 138056 132740
r -1,20% 1,27%
TR 1409 1355 1409 1355
TI 26590 25566 26590 25566
\% 112874 108529 112874 108529
C 100065 96212 100065 96212
G 10523 10118 10523 10118
I 39315 37801 39315 37801
NX -11847 -11391 -11847 -11391

A comparison with the “Projection of main macroecomormidicators for the

period 2013-2016" conducted by the National Comrais$or Prognosis, reveals a
consistent correspondence, the present model bégiglys more pessimistic on

long term.

Thus, in Tables 18-20, the rate of GDP growth isdast to be 1.63% - 2013
2.32% - 2014, 2.47% - 2015 while the National Comioisdorecast: 1, 6% -
2013, 2.2% - 2014 and 2.8% - 2015.

The individual consumption of households is projeédi® model the growth of 4,
59% - 2013, 1.73% - 2014 and 1.85% - 2015, white réport mentioned above
states: 2.3% - 2013, 1.7% - 2014, 2.0% - 2015.

5.11. The Second Scenario of Economic Growth

In section 2, we studied changes in potential GD& potential real interest rate
relative to changes in the model constants (derifrech linear regressions),
resulting in a total of 13 cases of behavior dependn parameter values.

From the parameter values are obtained immediatdigwiing derived quantities
are necessary for the analysis of the monotony efatbove functions. We have
therefore (for M=18574.32609 - money supply in 2012)
81) w=1*6v ~ry=1+0.010204-0.328252=0 681952
16t



ACTA UNIVERSITATIS DANUBIUS Vol 9, no 5, 2013

To(irmdY +mx+ cvocm,)—ocMi ;

(82) ®,= cm, =-30169.51536
cymd, T, + Mx
83) o= M —g676.94849
oM

84) ™% —79802.37497
wM

How To:—18727.2676879802.37497:mcIY
Co=9694.1794%d,>®, follows the case of monotony 5, that is:

« Y  and r are strictly increasing and strictly convex widspect to the marginal
propensity to consumption\(g marginal net exportsy, the investment rate
iny, the marginal rate of government transfgrsthe government consumption
gy and the marginal factor influence in the investnrate (j);

« Y is strictly decreasing and strictly concave inatiein to the factor that
influence the demand for money in relation to irgereate () and with
respect to the tax rateri

« I is strictly increasing and strictly convex withspect to the factor that
influence the demand for money in relation to interate (m);

« Y is strictly decreasing and strictly convex witlspect to the rate of money
demand in the economy rid

« I is strictly decreasing and strictly concave wigspect to the tax rate rand
the rate of money demand in the economy.md

Computing the first order partial derivatives of Mdar, we obtain the following
graphs (corresponding to 1% of variation ¢f gy, vy, riy, iny, 8y and with 10000
of i and m — the multiplicative factor in this case beingdakarbitrary just for
exemplifying monotony).
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The tendency of variation of Y for c(V), g(Y),v(Y),
in(Y), theta(Y) during 2001-2012 (mil.lei-2000)
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Figure 20.

The tendency of variation of Y for ri(Y), md(Y) during
2001-2012 (mil.lei-2000)
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Figure 21.
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The tendency of variation of Y for i(r), m(r) during
2001-2012 (mil.lei-2000)

—i(r) =——m(n

012

Figure 22.

The tendency of variation of r for c(V), g(Y),v(Y),
in(Y), theta(Y) during 2001-2012
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Figure 23.
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during 2001-2012

The tendency of variation of r for ri(Y), md(Y)
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Figure 24.
The tendency of variation of r for i(r), m(r)

during 2001-2012
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Figure 25.

From the above graphs, it is noted that, for exagueincrease in the marginal
propensity to consumption from 0.80 to 0.81 willulesin the conditions of
constancy of all other parameters of the modelarniancrease in GDP of 4180
million 1ei-2000. An increase in GDP by 5053 mili-B®00 will occur when
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marginal increase in government consumption, netix@md a marginal rate of
investment, where the marginal government transfétsam increase of only 4045
mil.lei-2000. Meanwhile, the increase of these patams produces an increase in
the real interest rate of 0.40% for the marginalppreity to consumption growth,
of 0.48% increase in the case of marginal governmensumption, net exports
and the marginal rate of investment and 0.39% iiser@den government transfers
marginal rate grow by 1%.
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