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Abstract A dynamic open economic model is considered on the basis of a capital accumulation
equation (with variable depreciation rate) and gross national product (GNP) as a sum of consumption,
investments, naet export, government expenditures. The standard assumptions are used: 1) investments
decrease when real interest rate increases; 2) net export decreases with increase of GNP and real interest
rate; 3} at given tax rate, budget deficit is caused by government expenditures. This mode! is a basic one
along with the models of M.Kalecki, N.Kaldor. R.M.Goodwin and others, but didn't get due attention
because tax rate and budget deficit usually were not considered as controllable instruments in an open
economy. The results are: i) at marginal propensity to consume below 1, the more fax rate, the less capital
growth (and sometimes more GNP); if) the more budget surplus, the more capitai growth (and sometimes
fess GNP). Such implications for GNP behaviour provide new patterns of economic erowth with business
cycles.

LINTRODUCTION respectively, a, b, 1, d, g, m, n, X, h, q, v are given
positive coefficients, and 1 is aggregate tax rate.

The main purpose of the paper is analysis of

capital dynamics of @& national economy

depending on basic fiscal economic policy 3. ENDOGENOQOUS, EXOGENQUS, AND

instruments such as tax rate and budget deficit. CONTROLLABLE VARIABLES OF THE

The analysis s topical for transitional economies MODEL

in Europe, including Germany (McDonald and

Thamann {1990]) and Ukraine (McCarthy et at, In the model ([)-(6) variables G, M, E, P, v are

[1995]), the Russian Federation and Asia (Sachs assumed to be exogenous, and variables Y, C. 1,

and Wing Thye Woo [19941). It is shown that in X, R are considered as endogencus variables.

general impacts of fiscal policy on dynamics of The subset of exogenous variables, the variables

capital and GNP (output) are different, and in G, M, E. 1, is called the set of controllable

seme cases these impacts are opposite. variables. G and t are fiscal controilabie
variables.

2. THE IS-LM MODEL Let us introduce a new fiscal controllable
variable

The standard 15-LM medel is described bv the

following equations in Hall and Taylor [1991]: (7 D=t1v-G

(H fE O G X called budget deficit which seems to be more
convenient fiscal control than G. If D > 0, D is

(2} Coatb{¥ 1Y) called surplus; otherwise it is called deficit.
Henceforth B and <t will represent fiscal

{3 P=1-dR, controllable variabies in a national economy.

ey X=g-mY-aR,
4. CAPITAL DETERMINATION
(M M/P=KY-hR,
The capital K dvnamics in time t is determinad
(6) EP/Py =q+vR, by the following differential equation according
to Kaldor [ 1940] and Goodwin [19311];
where Y, C. 1, G, X. R, M, P, E. P, are GNP.
conswmption, investments, government (8) dK/dt=1+80 K.
expenditures, net export, real interest raie,
money, national price level, nominal exchange
rate of national currency, world price level,
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whers 5(t) is a varizble capital depreciation rate.
Consequently (3) and (8) provide

C) dK/dt-8{HK=1-dR,

and K(t) = K{, d, 3(), R(1), t). Treating 6 (t} as
an exogenous variable, let us assume for
simplicity of notations that &(t) = & is constant.

Then (9) gives

(10y K@=K(O)exp(-50+
14

+{-d Rjexp[6t-widu=
g

=K (Qyexp -8ty + 1{exp&t-1)/&-

—é{f:R(u}exp [B(-u]da

As a result capital K(t) depends on controllable

variables through real interest rate R(t).

5 THE REAL INTEREST RATE IN TERMS

OF CONTROLLABLE VARIABLES

From (1)-{4), {7) we get

(in Y=[atg+1-D-{d+m)R]/{m+
+(1-v) (-1l

and from (5) we obtain

(i2y  Y=(M+hPR)/{(kP)

Then

(i3)  kPla+g+1-D-{d+mR]=
=(M+hPRY[m+{1-b)(1-1)].

This together with {6) provides the equation for
R jn terms of controllable variables:

(14) kP (g+vR)[a+g+1-D-(d+
+n)Rj=ME+hP.(q+ vR)R] [m+
(L-b)(1-1)]

After rearranging in the equation above we get
the following quadratic equation for R:

2
(15)  avR +{qu-vBR+x-qp=0,

where

B4l

(16) o=P,{him+(1-b)(I-7)]+k{d~+
),

(17  B=P.k{a+g+1-D),

(18y  y*ME[m=+(1-b)(i-2)j

As a result, we obtain the relationship between
budget deficit D and tax rate 1.

2
(19)  fqa(v)-vBM)] z 4 v at) [x()-

-q B

Differentiating the inequality above, we get

(25) [qe{x}-vBDYqdu/dnz
=2via(t) Sy /vt oa/ ot [y(t)-
-4 B,

(213 [qafty-vED) /0D <
<2qu{t)op/aD.

From {16)~(18) we receive

(22) fo/dr=P.h(b-1)<0,

(23) ap/ab=-P, k<{,

(24) dy/ér=ME(D-13<0

due to the common assumption that marginal

propensity b to consume is below 1. Then (20)-
(21) provide

2

25y [ga(+vgP@)-2v(D]du/ Iz
z2valt)dy/ o,
(26) goafty+vBDy< 0.

The latter inequality implies the new relationship
between budget deficit D and tax rate ©

27) Dzqfhm+(1-b){i-0)+k{d+
+mtfkvy+ta+tg+l>=0

This stands for that: i) the 1S-LM modei has a

property of budget surplus; ii) high tax rate

decreases the feasible lower Hmit of budget
surplus.



6. CAPITAL DYNAMICS DEPENDING ON
FISCAL CONTROLLABLE VARIABLES

From (19) we have

t
(28) AK/t=-dfexp[d(t-u)]oR/drdu,
0

t
(29) K /oD =-dfexp[d (t-w)] 6R/ D du
0
The partial derivatives of R are obtained from
(13):
2
(3 ZavRR/ot+vROu/dr+{qu-
-vBOR/t+gqRAu/Gt+ oyl o=
={,
31) 2ovRAR/AD+(qa~vB)FR/AD-
-vROB/ED-q8p /0D = 0.
Then, taking into account {21}-(24}, we get:
(32) R/t=-[(vR+qdu/it+

o/l 2vatqu-vEi=0,

{33} OR/IGD=08/D(v+q@}/(ZvaR+
+qou-vpy<0

at positive real interest rates.

As a result, from (28)-(29), {32)-(33) we have

(34) K/ dt <0,

(35) dK/ED >0

As it might be expected, capital is decreasing

with growth of tax rates and increasing with
growth of budget surplus.

7. CAPITAL VS, QUTPUT DEPENDING ON
FISCAL CONTROLLABLE VARIABLES
From (11} we obtain:

{36) oY /= {-(d+my[m+{t-b){-

“D)]AR/Br-(b-Datg+l-D-{d+

2

+) R} [m+ (1 -b)(1-1)]

is positive when

(37)  R/Gi<(l-b}latg+1-D-(d+
+mRI7{d+n) [m+(1-8) {1 -1,

that is when real interest rate R is slow growing
at increase of tax rate ©. If real interest rate R is
fast growing at increase of tax rate 1, then output
Y is diminishing together with capital K.

From (11} we get:

3%y Y /D =-[1+(d+n)dR/oD}/[m+
+(1-5){1-1]

is positive when

(39) AR/D<-1/(d+n)<q.

In this case JK / 0D is positive as well. In other
cases JK / 0D is also positive while 3Y / 0D is
negative,

8. COMNCLUSIONS

The results above demonstrate that capital growth
is not always accompanied by output growth,
especially under transitional fiscal policy.
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