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REGIONAL MODEL OF EUROPEAN CMEA BCONOMIES

1. Minimodel of National Eoonoml - Basic Concegtiona

There are two meinstreams leading to a full scale model of
the national economy. The first one leads through the construc-
tion and next expansion of 8 minimodel of the economy.
The second one' starts with already built models of sectors of
the economy and integrates them into one large model. In the -
second case a minimodel is still very useful since it allows for
carrying out simulationof several integrated sectoral models with
the rest of the economy represented by it. In such a case the
integration of sectors can be made sector by sector.

Bya minimodel we understand an econometric model
in which each equation describes & separate sector of the natio-
nal economy. Hence in the minimodel we have each of the basie
vVariables: investments, fixed assets, employment, wages, incomes,
consumption, exports, imports, and <finally both = produoo@ and
distributed national income represented by a separate equation.
Jointly these constitute a simple model of the national economy.
We tend to describe the economy in real terms although the natio-
nal income deflator is a desirable feature of a minimodel. In the
Case of foreign trade real variableas are useful es long as the
description of material processes is concerned., The nominal ver-
sions of these equations ars of importance as well since the dif-
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ference of nominal exports and imports determines the need of the
country for foreign credits. ' :

A deep belief in the existence of an economic mechanism opera-
ting autonomously and not fully controlled, is the cornerstone
of any econometric modelling. We stress this assumption since the
notion of central planning is sometimes understood quite volunta-
ristically as the possibility of almost total control over main
economic processes. The acceptance of such an interpretation
would csuse the model to describe the central plamnner's activity
rather than the activity of the economy.

Hence we start the description of the system of minimodels of
the national economies of CMEA ocountries stressing the main
assumptions lying behind our modelling activity:

A. There exists an economic mechanism deeply anchored in
objéctive economic laws. The degree of the similarity of these
mechanisms in CMEA countries has been partly tested through the
attempt to estimate unified equations for all seven European CMEA
'oountrioaz.

B. The oontra;*glannor’l3 influence on the economic processes
is constrained by the following circumstances: the first restric-
tion results from channels of his influence. The planner makes
meinly investment decisions, secondary (since not as efficiently
controllable) are the decisions about prices and wages. We left
out the fact that plans are based on the national balances of
labour force, raw materials and fuels as well as the most im=-
portant semi-finished goods, these balances represent another
channel of the influence, which can by exerted by the central
planner.

2 Let us remind here that the European members of the Council
for Mutual Economic Assistance are: Bulgaria (1), Czechoslovakia
(2), the German Democratic Republic (3), Poland (4), Romenia (5),
Hungary (6) and the Soviet Union (7), where in brackets we show
numbe;a chosen to represent the data about a given country in our
data=bank,

3 We shall stress the difference between the notions-of the-
central planner and the administration, as the difference between
the process of the formulating desirable and feasible economic
targets, and the process of the operative decision-making during
the period of the plan implementation. In the economic practice
these fwo processes (and notions) are frequently mixed together
and the above assumption has somewhat 4idealizing character;
basically all our assumptions have this character.
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The second restriction is connected with the first assumption
- the planner's influence is bound by the objective economic laws
governing the behaviour of the economy, among them a special role
is played by the possibilities of the economy to invest.

The difficult situation of Poland in the late seventies
exemplifies the adverse effects of a voluntaristic activity of
the planner and administration, On the other hand, it is mostly
- the dimension of the foreign trade dedbt of Poland, that can be
attributed to the mismanagement of the ooonpmy.. Exuopt for the
Soviet Union, all the other CMEA countries have accumulated fo~
reign debts in the late seventies (in 1978, the last year of our
sample, the accumulated foreign trade balance,measured in million
US dollars was: for Bulgaria - 1898, for Czechoslovakia -~ 1961,
for GDR - 6130, for Poland = 14 954, for Romenia - 1486, for Hun-
gary - 4978, and for the Soviet Union - 11 289), reflecting the
troubles with such a control of the nationel economies as to match
the imports with the exports in the world of rapidly changing
prices, especially of oil. Strong changes in the economioc mecha=
nisms are to be expected before a new balance of foreign trade
and internal growth will be reached.

C. The main target of the economic system is to obtain the
possibly highest increase of its output, while the uain source of
the increase is formed through the 1nvostmcntgggpoeoa. Although
the welfare is usually understood as the true target of the
socialist system, the well<known troubles with the measurements
of the welfare and some general ocorrelation of the welfare
and the output of the economy brought the above transformation of
the original target. After all, the output forms a material back-
ground for the welfare increase.Perhaps the most probable sugges-
tion is that the increase of the output of the economy along with
some constraints in the form of a minimum, yet admissible,rate of
growth of social and individual consumption, form the operative
target of the socialist system.

The above, along with a very popular opinion that the produo-
tion of the investment goods should increase faster than the pro-
duction of the consumer goods, are the probable reasons why the

socialist economy tries to inorease the share of investment, as a
" "gpiritus movens" of the whole economy. The reverse, i.e. the
decrease of the investment share, can be expected mainly when the
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constraints (the rate of growth of the consumption) 2111 below
the acceptable level..

D, Employment is determined by the increase of labour force
as a result of the full employment policy. Accordingly, the ex-
pected increase of the labour force influences also the level and
character of investments, It -strengthens the tendency towards
higher investment rate in a country with not <fully wutilized
labour force, However, the full employment policy imposes serious
restrictions on the available measures towards the increase of
labour productivity, especially in the field of negative stimuli
puch as dismissal.

E. Imports serve needs of the production process,exports earn
money for imports. Imports bring mostly fuels, raw materials and
some investment goods « all that is not available inside a given
country. The imports of consumer goods have a complementary charac-
ter and are frequently activated as an intervention. In ‘the case
of exports we should expect that it 1is not the relation of
domestic to foreign production costs that determines what goods
are exported, it is rather the acceptability of the goods from
the point of view of a foreign customer. Hence, in models of the
CNEA countries we frequently aocept demand functions for exports,
although it is obvious that with the inorease of the activity
level of the economy exports increase as the supply of goods in-
creases. The queastion of the efficienoy of exports reduces some-
times to the minimum a requirement that the export prices should
exceed domestic costs: The CMEA economies seek for the export in-
crease mostly when they need finances for imports, in the other
cage prices of respective goods are kept low enough to allow the
population to consume all products. Lack of properly defined me-
chanisms allowing to compare foreign and domestic costs prevents
these countries from more extensive application of the policy of
efficient foreign trade in the sense of exporting these goods
which can be produced efficiently in the country, and importing
those which can be also produced but inefficiently. |
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2. Specification of Basic Relat
;g the Minimodel™ Investments J

+
Je x.,3_,. £), (1)

depends mainly on the growing péasibilitioa of the national
economy, represented here by the produced national income X, the
inertia of the process is considerable and we reflect it introduc-
ing a lagged endogenous variable J_,, finally we introduce the in-
vestment intensity rate »r that reflects the central planner's
influence. What we really want here is the pl ann e d inten~
sity of investments, however such a variable is published in dif-
ferent versions and we have no posaibility to oconstruct long
enough, internally congistent series of the planned intensity. In
Practice we replace it with a proxy in the form of the r e a-
lized intensity of investments. This gives a very rough
estimate of the influence of the planner; the variable is oon-
8idered to be exogenous.

Bythe investment intensity, we understand
the ratio of gross investment J to the distributed net national
income XD.

J/XD,

This peculiar definition not only reflects the unavailability
of necessary data (for example gross national income), it also
tends to characterize how strongly the investment activity - the
new JNET and the renovatory JREN investment weights down the dis-
tributed national income. We have:

J/XD = JNET/XD + JREN/XD,

the investment intensity as the sum of two ratios = the regular
net investment rate JNET/XD measuring the speed of expansion of
the capital stock, and the ’‘rate of renovation’ JREN/XD measuring
the intensity of consumption and renovation of the existing capi-
tal stock. We prefer the intensity of investment to the net in-

4 We show the expected sign of the related coefficient using
"+" or "." above the variable'’s name.
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vestment rate,since the value of JREN is caloulated through purely
bookkeeping operations without direct relation to the real ’con-
sunption’ of the capital,A slight change in the rules of caloula-
tion of JREN can change its value drematically., On the other hand,
it 48 a measure of the shaxe of t o t a 1 _J Anvestment activity
‘that is interesting for us.

Pixed assets (or lhortly oapital) K obey the following basic
identity:

K.K_1+I-.k, (2)

i.e. the ourrent value of the oapital equals to the previous
year’s capital K_, inoreesed by realized investments I minus its
decrease (consumption) in the production process B)o | :

The main problem is posed by the fact that the information
about I and 8, is usually unavailable, simplifications in  the
process of caloculation of amortization and capital replacement
make the information doubtful 1f available. Hence we make two
8implifying assumptions:

a) the realized investments I is some disturbed lag funotion
of the investument outlaya Jt

I= f(J J -1? 2. ooo).

b) the oapitél replacement is proportional to +the value of
the capital in the previous year:

with the coefficient of replacement T+ Substituting these into
(2) we get stochastic version of the capital equation

K = 2(3, 3_1, 5_2. o)+ (1- ;k)-x_1. (27

Due to low variability of the J and K series and strong trends in
both statistical quality of estimates of (2') it happens to be
quite poor in the case of the CMEA countries. Sometimes we are
forced to reduce the number of lags of J or to fix a priori their
coefficients. ‘
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: Employment N

+ + + :
N = NIL, N _4» x). e 3)
is determined by the two most important factors: the full employ-
ment policy on the one hand, and labour force supply L on the
other. For a long time the danger of the barrier posed by the
second factor was considered a theoretical one, except in say the
GDR. Then Czechoslovakia and 'Hungary, next the Soviet Union and
Poland met this problem. Now only Romania, and possibly Bulgaria
can be considered free from this problem.

Basically, employment depends on the stock of labour force L
(fraquently represented by a simple trend L = £(T), or even
directly substituted by trend T). The aconomy is not, however,
confined to the supply offered by the natural processes, it can
also generate changes in the labour force by a proper employment
pPolicy, stimulation of women’s participation or propagation of
two-job work. Hence, on the longer term movements of employment
Caused by changes in labour force, there are imposed shorter temm
Oscillations correlated with the movements of the national economy
(represented here by X). The process of changes, once initiated,
is not easy to stop, hence lagged ondokononn variable reflect
the inertia of the employment changes. A '

The problem of the proper representation of the factors refleo-
ted by X is quite difficult,so we have the so called p r 0 d u o=~
tivity version of the employment funotion (used more fre-
Quently in disaggregated macromodels to describe employment in
Sectors, branches and industries):

+ 1_1 ~+) r
N=N L,-':;,  off X (39

where we intend to catch the following phenomenon: given the pro-
Quetion plan X and labour force L we expect that the inorease of -
Suployment will bé retarded whenever in the last year the produce
tivity of labour increased allowing production of the same amount
uUsing fewer workers.

Production X (in the minimodel it is Just the national ine
Come) used to be generally described by two factors
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x - x(¥, ). (4)

Such an approach, typical in the case of mezo= or mioro-
-economic considerations has to be modified in at least two ways:

a) by the weather (index of IOWA type),

b) by the imports (or broader - materials and fules supply)
influence,

The influence of imports can be divided intos

1. Importe of machinery (investment imports) influencing the
capital-labour ratio, productivity and hence production. It is
widely accepted that imported investment goods have higher pro-
ductivity and this is the way they influence the growth of the
economy. Some authors tried to measure the difference in produce-
tivities of machinery of domestic origin or dimported. Such an
approach is too much simplified asince the investment import need
not only be a more productive psubstitute of domestic production.
It can be complementary as well, especially if some kinds of ma-
chinery are not produced domestically,or produood in insufficient
amounts. Such a machinery need not be of better quality or tech-
nologically more advanced, since its most important effect is the
reduction of the bottlenecks of the economy. Hence although the
attempt at measuring the effects of machinery imports on the
domeatic output is a reasonable excercise,its results interpreted
in temms of differences in productivitiesof machinery of domestic
and imported origin are likely to lead to exaggerated results.

2. Import of raw materials and fuels MF is directly linked to
the global production of the economy.Since we import mainly goods
unavailleble from domestic sources, available in insufficient
amount or of worse quality, the reduction of such imports exerts
strong influence on the productivity; some production is either
stopped, or reduced, or is continued using less efficient or more
expensive domestic materials bringing higher costs.

All what has been said above along with some effeocts in esti-
mation process (connected with multicollinearity due to strong
trends in variables) brings us to the conclusion that it is rather
the productivity function that should be used as indirect produc-
tion functiont



Regional Model of European CMEA Economies 133

X/N = UI(E/!, ;/x. 15“. ;). | : (4')

where the productivity X/N depends on the capital-labour ratio
K/N, imports to production ratio u/x, weather index IOVWA and
neutral technioal progress represented by time trend T coefficient.
The technical gains from estimation of such an equation arise
from the faot that usually T,K, N and M are very strongly core
related in time, especially in quite stable economies, as the so=-
cialist ones have been in the sixties and the early seventies,the
multicollinearity effects frequently prevent us from proper sta-
‘tistical d4dentification of separate influences of the variables
in the following equation: X = X(K, N, M, T, IOWA).In the produce
tivity equation, we have alss described the influence of the same
variables but estimated one coefficient less. The price is the
homogeneity of the first degree with respect to capital and em=
Ployment in the case of using power version of productivity func=
tion, along with a stronger nonlinear character of tho entire
model.
From the' considerations about the influence of import we ar-
rive at the first suggeafion with regard to expansion of the
initial proposition of ‘the minimodel - to replace the propenaity
to import M/X by two separate variables - describing machinery
imports and raw materials - fuels separately. The second sugges-
tion calls for a two-sectoral minimodel with agriculture separa=-
ted from the rest of the economy.
Wages 2

+ + + +
z = 2(X/N, J/XD, T or 2-1), (5)

&re generally determined by the productivity X/N. The investment
intensity enters this equation not as a direct cause, but rather
@8 an Iindicator 0f the state of the eco
N om y. The increase of it leads to the increase of the share of
8ectors and branches participatiﬂg in the investment process,with
Wages relatively higher than the others. Also, especially in
building and construction, the increassed demand for labour force,
@ssociated with the increase in J/XD, leads to an increase of
Wages. These industries can utilize relatively 1low qualified
labour force, taken for example from agriculture. Hence the wage
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stimulation is more popular there. An alternative is the increase
of the productivity in these industries, which require usually
additional investment, The last one ocan be obtained either from
imports (which does not influence wages directly) or through
additional production in investment-goods producing industries,
with the same final result - an increase in wages.

The mechanisms determining wages have a considerable inertia,
and once accelerated cannot be stopped easily.However, the lagged
endogenous variable Z_, supposed to reflect the inertia of the
process is frequently too highly correlated with the productivity
which makes us omit it in many cases,

Personal incomes Y, desoribed in a simplified version

+
Y = Y(z. N, PY), (6)
will be rather introduced indirectly through the identity

Z N ’

Yapr = “FY 345,
and in the case of necessity an additional linking equation will
be used:

Y = v(iapr). (67)

The above proposition reflects the tendency to use as few
variables as possible, simultaneously avoiding oversimplifications
introduced by the linearity of the relation between PY and ¥ in
equation (6), Another reason is that wusually N and Z2 are cal-
culated in different classifications, also wages are not the only
source of incomes - hence (6”) adjusts the magnitudes of T, pr and
Y; what we really expeot is that the variabdbility of
!apr reflects the most important determinants of incomes, preserve
ing. simultaneously some important nonlinearity in the model.

To a large extent, personal incomes are not necessary in the
minimodel, 1f we tend to reduce its dimensions, since we may for-
mulate

Consumption C as

C= 0(3_10 ;)l (7
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ags an alternative for more proper formula
+ -
C= o(c-,. Y). (m

Theoretically, the version (7’) is more admissible, but troub-
les with data may prevent us from this approach,
’ The importance of (6°) increases especially when the mini-
model incorporates also - Ry

Personal income deflator PY '

' + + + - :
- py(Bgd 220 5y | 1om). . (8)

The specification of the equation for the deflator depends
Crucially on the strength of the government control over prices.
This 1s perhaps the most speculative equation in the model, In it
We can see the main factors influencing pricess:

(E = M)/X ~ the weight of the foreign trade balance per unit
of production,

(Z % N)/X = the weight of the domestic incomes per unit of
Production, (basically we prefer version Y/X, but not in all the
CMEA countries we have good data concerning Y, hence the above
Version serves as a proxy);

As, long as the foreign trade balance  stays unchanged near
%ero, the connection between world and domestic prices can be
Very loose, in the case of positive foreign trade balance we may
@ven expect decréasea of prices inside the economy, since it is
8trong enough to pay for its imports. In our economic reality it
is however, quite an unusual case. A negative balance of foreign
trade, 1f prolonged, leads to the necessity of an internal price
1norease. since the existing prices apparently prevent imports
from a decrease sufficient to restore a reasonable balance, The
Variable (B = M)/X represents therefore, an indica toxr
©f the state of economic relatione
Ships withthe world, and its coeffioient reflects the
Slgnals received by the central planner, as well as some of the
8ctions not described by the model, but having place in the
Teality,
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The weifit of domestic payments per unit of production (the
relationship between the buying power of population and selling
power of the ooonomy)5 possibly cannot be fully adequately reflec-
ted by the variable (Z + N)/X and the last one has to be con-
sidered as a crude approximation. As long as changes in wages and
productivity match each other and they are smooth in tinc, the
influence of this weight cannot be statistically identified ~ the
common problem of the econometric modelling banod on the inferen~
ce from observed changes and reactions. :

If enormous investment activity or wage increase without
accompanying productivity 4norease brings strong imbalance be=-
tween buying power and selling power in the economy, one may ex-
pect that one of the three situations will occur:

1) a decrease of nom4inal wages,

2) a decrease of r e al wages,

3) acceptance of the imbalence for prolonged period

The case 1) is especially painful for workeré, and ocauses
their strongest opposition; after all there 1 s the money
1i1lusion in the human behaviour. In the economic practice
of socialist countries solution 1) is rather rare, especially when
one considers the economy as a whole.

The case 2) is quite unpopular as well, but it 1is easier to
accept. The money illusion acts especially efficiently when we
realize 2) through simultaneous raises of prices and wages, with
wages growing slower. Such a solution allows also for some reallo-
cation of the buying power between groups of population - quite a
frequent task in the socialist economy., It has, however, some un-
favourable effects due to a low value of money. Under too low
interest rate on saved money this stimulates ourrent consumption
against the future one, i.e. against saving, bringing additional
imbalance to the economy.

The case 3) requires least activity of the central planner,
in fact no activity towards balancing the economy is needed. This
cage destimulates the productivity inorease,but its most danger-
ous effects accumulate in the field of the expectations of econo~-

5 Here we should repeat the arguments close to the case of
variable Yapr‘ we 1limit ourselves to the comment that it is the

variability of the indicator that counts.



Regional Model of European CMEA Economles 137

mic agents. Under accepted prolonged imbalance in the ecbnomy,
the sensitivity of the planner decreases and sometimes he does
not receive no ticeabdly strong signals before a catast-
rophoe. In fact the main assumption of the economic policy is the
reversibility of such a situation, and its removal is seen as one
of the main tasks of the planner.

"Equation (8) reflects the assumption that in the case of im-
balances it is the case 2) that seems most probable. It must be
stressed once again, -that the equation describes perhaps tenden-
¢ies rather than a real process, since prices of the most im-
portant goods are changed once in every several years, whea the
influence of foreign and domestic factors has accumulated clearly.
We shall see the performance of +this assumptions in the context
of the estimated equations.

The inertia (even in the statistical sense - the increase of
the price of alcohol say in the third quarter of a year will be
reflected in the statistical data only in 1/2-1/40of its influence,
since in the first half of the year there was no price change ef-
fect; the full influence will be recorded in data for the next
year) of the price increase is the reason for introducing Y _,,
the weather index IOWA is to be responsible for a short-temm
reaction of prices for agricultural goods.

The tendency to reduce the amount of variables in the mini-
model may lead to the following reformulation of the consumption
functions

0 00500 Tk (7"
il.e.
¢ clc_y, z»u),

REY All the ecopomy relies on social expectation s
the worker works expectingan income the same drives the behaviour
of peasant, banker and so on., It is the st abil ity and
reasonability of the expectations that keep the eco-
nomy going on.But continuity of the accumulation of adverse ef-
fects for a long time prevents the signals from being"noticeably"
different from the previous ones, and hence "strong" enough to
convince the planner. Sometimes it is the catastrophe that con-
stitutes the signal "strong" enough.
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‘where wages 2 are originally described in current terms,but enter
this equation deflated by PY.

National income

produced: X = X/N X | (9)
and ’ )
distributeds XD = C + A, (10)
are reconciled by the item U

U= X-XD, : (11)

covering statistical discrepancies, losses but moatly foreign
trade balance expressed in domestic prices, Since we resigned
from JNET as the book-keeping quantity, we enter accumulation A,
described by a separate equations

1w A(E, B = u). X e (12)

The &accumulation ocovers net investments plus inventory in-
vestments, the first one correlates with the first variable, the
gsecond one with the second variable, hence the minus sign above
it.

We pay attention to the behaviour of U as the representative
of global balance of the economy, the difference between the
supply X and demand XD expressed in the most aggregated terms.
The difference has to be filled up by the foreign trade. One of
the main balancing mechanisms is realized through this variable,
ag we shall show further on.

Imports U

M o= r.x(i, t.r, s;., up), (13)

are assumed to satisfy the needs of the production process, hence
their magnitude depends on the magnitude of the national inoome7.
The gross imbalance forcing some additional imports, or allowing_

o [} Perhaps 1t should be rather the relation between imports
and gross production, however, we limited ourselves to the natio=-
nanl income and had to accept the first approximation. The second
approximation arrives from the interpretation of the role of U,
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to reduce imports is represented by U. The third term was first
proposed in the minimodel of the Polish economy W4 in 1979, and
next extended to the entire system of the CMEA models. It is the
accumulated foreign trade balance, treated as a proxy for the
foreign debt, since officisl information about the debt of the
CMEA countries is not published in yearbooks. Ve assume that the
worse situation in foreign trade, the stronger the measures to
reverse it - first through the reduction of imports, next by an
increase of exports. Perhaps the ourrent foreign trade balance,
used on different occasions in other models refleots rather a
short-term phenomenon, 80 we prefer the accumulated one as an
eéxpression of the dimension of accumulated tensions in foreign
trade.

The presence of U in the import equation reflects the follow=
ing balancing mechanism.

In fact the initial discrepancy between X and XD was to be
larger,only a part of it has been fulfilled through foreign trade.
The higher the ‘ex post’ imbalance U, the larger ‘ex ante’ im=
balance was supposed, and the larger was the increase of M caused
by 1t. The inorease in M is assumed proportional to the ’'ex ante’
one, -

To clear the idea of the balancing mechanism let us consider
Very short units of time: !

period 1 - excess demand 11-< xn, (additional imports have
been asked for, mostly to increase Xy by DX,, partly directly to
the market),

period 2 -« balance 12 = XD2 (effects of additional dimports
make X, = XDy), _

period 3 - excess supply x, >'ID3 (additional exports have
been offered export increases by DE3 = 13 - xD3).

We have at our disposal only aggregated data. Let us denote:

M = Zﬁi - the originally planned imports,
1 , : |

DM = Y‘mai - the additional imports,

£ a Zilﬁi - the originally planned exports,
i

DE = Znsi ~ the mdditional exports.
i
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The final aggregated value of U equals to £ « fl + DE - DM,
Assuming that, additional imports first are supposed to increase
domestic output by, eay, nxi. and only afterwards we import
directly to the market (it seems to be the most popular practice
in the CMEA countries), we find that the final aggregated value
of X 18 equal to X + );‘,nx,‘ Denoting the additional imports of
materials for DX by Dlx.additionll imports for the market by DM.,
we have

M=l + DM + DM_.

The first two elements fl + DM_ correlate with £ + DX explain-
ing their magnitude, the third one is correlated with the global
imbalance U, Aggregated X and XD can be balanced even when in the
subperiods situation need not be balanced; if U>0 we have X > XD
end total imports will be smaller than one can infere looking at
the national income alone, when U< 0 we have X < XD and total
imports will exceed its value - expected from ‘the inspection of
relevant X figures alone.

Now we impose friction on our mechanism, triotion that makes
it possible to have non-zero U, First ~ the realization of addi-
tional requirements needs time, second - we never know for sure
the exact value of the imbalance Ii - xni. third - we try to make
the additional requirements possibly small, hoping that in the
following period the pituation will improve. Only when the im-
belance 1s considerable do we really increase imports, hence only
a part of it has been fulfilled. :

The above adds to our model, already ocontaining accelerator-
-type feedback: J - X =« J, new feedback, resembling multiplier:
C«XD«U«M«-X~-2C,

Exports E

E = E(ﬁﬁs, SE - MP), | (14)

are described from the demand aside EHS -~ world trade volume repre
gsents the demand for the exports of a given country, in the case
of exports in current prices we add PEHS ~ world price index, or
switch to the world exports in current prices EHSP., As we assumed
- ong of the main functions of exports is to earn money for im-
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ports. Hence, we assume that there exists an additional mechanism
in the CMEA countries - when the foreign trade balance worsens,
governments take measures towards the export increase. Basically
only prolonged unfavourable conditions ocan aqtivdto these measu-~
. res, an indicator of the situation - SE-MP is used to reflect it.
Typical for the CMEA economies, very tense, ambitious plans make
exports a kind of sacrifice, so we expect a quite strong reverse
relationship - improvement of the balance relaxes the pro-export
activities. We still need some’ conception 1linking exporte with
the production potential of the country as well, but in such an
aggregated model solution is not obvious.

List of variables

Variables have been named according to the following rules:
The firat letter:
A « accumulation

C ~ consumption

D - stands for the first difference of the variable, example DKM
- first difference of KM -

E < exports (real ED, nominal EP)

M - imports (real MD, nominal MP)

J « investments

K « capital stock (KM « in productivo sector,KMK - as Kl,measured

at the year end)
- population, labour force
employment, NA - professionally active
deflator, PX - of national income, PZ = of wages, PED, PMD of
exports, imports, respectively
X « national income
Z < wages
U « dummy variable, U72 = with 1 #n 1972
The second letter - after D or P - as above
M - material production sector
The last letter P stands for current prices.
Combined symbols:
J/X =~ the investment intensity rate
JM/X - JN : X

- I
R
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WM -X s N
E/N <KM 1 N
MM/N « machinery imports per employee
MF/X - raw materials and fuels imports per unit of production
E<MD <« ED « MD
E«MP « EP - MP
SE-MP - accumulated EP - MP, gince 1960
JM+=1 -« JM + Jl.,
EMP/X - EP -« MP s X
ZN - 2 + NM
ZN/X = 2 +NM/X
uD - difference X « XD
Other comments. Bulgarias all variables in current prices,
except ED, MD, Z GDR and Romaniat no distributed national income,
accumulation, Romanias no consumption.

Last number indicates country: 1 - Bulgaria, 2 « Czechoslo=
vakia, 3 = GDR, 4 - Poland, 5 - Romania, 6 - Hungary, 7 - Soviet
Union. In the case of two digit number (except for U) the second
digit 1 indicates lagged variable by 1 year.

A detailed analysis of the performance of the minimodels of
the CHMEA countries 1s to be shown in the next publication. We
would like, however, to give a very general information in the
Tub. 1 where MAPE (mean absolute percentage errors) of the most
crucial ‘variables of the system are shown, as obtained in the
dynemic simulation of the entire system.

As we can see the ex-post errors are very reasonable, the
most difficult problem concerns the foreign trade of Hungary.
After these calculations have been made,Hungary published revised
versions of foreign trade statistics, with the last years revised
dramatically. Since the o0ld series do not look reasonaply, we
think that troubles with Hungary are caused by data quality, at
least partly, Also due to mismanagement, imports of Poland rose
in the late seventies drastically, and the simulation of the sys-
tem does not catch it (or rather does not find . good reasons for
such lerge imports) bringing some 8.3 per cent error. Generally
exports and imports are harder to simulate than the other variab-
les of the model.
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Fig. 1. Scheme of a typical structure of a minimodel of CMEA
country variables:
(@ exogenous, endo-stochastic eq-n, {x ) endo-from iden
tity, ===» most important lags
P a3 the first .letter denotes deflators, P as the last letter
denotes variable in current prices (Export EP, import MP, income
, wage ZP, accumulated foreign trade balance SE-iiP-are in cur-
rent prices, PX - national income deflator,PED, PMD, PZ - exports,
imports, wages deflators, respectively)
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Table 1

Mape for the sample period 1963-1978 of the most important
variables of the system IES2 of models of CMEA countries

Categories | Puige-|Czechos | gnplpoland |RomanialHungary| USSR

X .

National 1.1 2.2 0.8| 3.0 2.9 1.5 2.0
income . '

Ju

Investment
in Pro= 2.5 1.2 1.0 2.6 5e1 605 1.7
ductive
sphere

C

Consumption| 1.3 1.3 2 I8 (S n.a 1.6 2.2

MD

Real 603 302 400 803 5.1 1207 508
imports

ED

Real exports 4.3 204 209 409 402 11.0 505

z .

Real wages 3.6 1.6 TP Y5 2.7 1.8 2,5

3 Preliminary Forecasting Experiments for the Years 1981-1990

OQur first projections into the future have been performed in
two versions, bhut the results were so similar that we shall
report mainly the first experiment. It has been made under the
agsumption of ‘frozen world', i.e. the world in which the values
0f the ednogenous variables were frozen at the level realized in
1978, the last period available for forecasts., Since in the mini-
models there are no time trend variables, the solution shows
the existence of some mechanism of internal growth of the econo=
mies, Obviously, such an experiment 4is reasonable only for a
limited period since the freezing at a constant level shall lead
to the increasing difficulties in exports and imports, with the
repercussions in the field of the growth rates of the CUEA count-
ries. : . ‘

Let us observe the CMEA economies in the frozen world. We
8hall stress that as the investment activity r we used the follow
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ing proxys J/X the share of the gross investment J 4in the net
national inocome X.

Below, we shall reproduce the behaviour of these ratios in
the past (Tab. 2),

Jan B, Gajda et al,

2’able 8
The investment intensity proxies J/X
Bul- | Czecho- it
Year garia |slovakia GDR |Poland | Romania | Hungary | USSR
1965 | 0,40 | 0,31 0.24| 0.25 | 0,32 0. 31 0.29
1970 | 0.34 0.33 0.29]| 0.27 0.38 0.39 0.28
1975 0.38 0.37 0.29] 0.41 0,38 0.38 0.30
1978 0.38 0.36 0.30{ 0.38 0.42 0.42 0.29

We can see that some countries realize quite stable intensity
of 1nvestmeht; ‘a8 for example the Soviet Union or GDR. Bule
garia,Romania and Hungary have tendencies to keep the intensities
quite high, with Ozechoslovakia somewhat in-between, The Po-
1ish economy is characterized by the highest variability of the
intensity®,

24d) e 3

The expected rat;a of %rowth of the national incomes ﬁndor assump-
tion of the frozen (at 1978 level) values of exogenous variables

Bul- | Czecho~-
Year garia | slovakia GDR | Poland | Romania | Hungary | USSR
1981 4.3 4.6 4.1 | 5.1 8.6 4.9 5.5
1985 3.9 4.1 4.4 | 5.1 8.1 4.4 4.2
1990 3.6 3.6 4.3 4.9 T.7 4.2 4.4

As other exogenous variables we have EHSP « the world trade
in ocurrent prices, PEHS -~ the deflator of the world trade. Also

8 We look at the dynamios of the series rather than at their
levels, since one may expect quite large distortions introduced
by not fully comparable prices in different countries, and their
relationships in the case of investment and consumption goods.
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the employment (NM « in material production gector) had been
assumed - exogenous to reflect the restrictions on the side of
supply of the labour force. '

In the frozen world the CMEA economies have tendencies to
continue their growth at decreasing rates (Tab. 3).

These rates are similar to a direct projection of the growth
observed in the pseventies, bdut with the d4impact of the late
seventies not enough pronounced. Having the information about
-the realization of some vairiables we shall use special proce=
dures to detect the probable directions and magnitudes of changes
in some chosen parameters of the system.

The forecast for consumption changes for Bulgaria from 5.1%
in 1981 to 3.4% in 1990, and accordingly, for Czechoslovakia 3.6«
~4.1%, for the GDR 5.1=4.3%, for Poland 3.3-4.3%, for Hungary
from 5.9% through 7.0% (1) to 6.4%, and for the Soviet Union 6.3~
‘502%0

This very optimistic pilcture changes dramatically when we
inspect the variables describing the foreign trade. It turns out
that such a stable growth is financed by the foreign trade debt!
Interesting enough, it is only the nominal debt, since in resal
terms the foreign trade balance is for almost all the CMEA count-
ries positive, at 1least through the part of the ten-year period.
The adverse trends in the import and export prices are responsible
for most of the debt., Nevertheless, the nominal trade balance is
what counts. We may expect that further, improved version of the
forecasts will be more favourable at least for the GDR and the
Soviet Union,since both countries have unjustified jumps in their
import forecasts. However, the identification of +the foreign
debt, even if in the real terms the CMEA countries are losing
exchanging more labour embodied in exports for less work incor-
pPorated in imports (1), as the source of the stable, quite fast
8rowth of the economy,suggests that large changes in the behaviour
0f CMEA countries are to be expected. .

Although the ' frozen' solution suggests the necessity of some
changes in the model parameters, we made the first, preliminary
forecast without any changes in the model. The assumptions have
been as follows: EHSP 4increases by 18% in 1980, and further at
& decreasing rate to 6.5% in 1990, PEHS, respectively, from 14



148 Jan B. Gf!da et al,

Table 4

Aspumptions of the world trade path

Worid trhdo

Year nominal | deflator real

EHSP PEHS EHS
1980 | 18,2 14.8 2.8
1981 12.2 8.0 3.1°
1982 | 13.1 7.9 3.9
1983 | 12.8 7.8 4.8
1984 | 12.4 1.5 4.6
1985 | 11.9 T.1 4.4

to 5.6%, which brings moderate increase of the volume of the
world trade from 4 to 2%. The 4investment intensity 4in all the
socialist countries was reduced by 20% in 1979, and kept at that
level until the end of the forecast period. The employment NM in
the productive sector was assumed to increase each year by 2.5%af
the percentage point (1978 ~ the base) for Bulgaria, 1% for Cze-
choslovakia, 0.5% for the GDR, t.5% for Poland, 3% for Romania,
0.5% for Hungery, and 1.5% for the Soviet Union.

Surprisingly enough, except for Czechoslovakia, the forecasts
were quite close to the’ frozen' case for Bulgaria and the GDR,
while the other countries reveal some decrease of the growth
rates by almost 1 point.

The reported experiments were aupposed to rovoal the toreoaat—
ing behaviour of our system. The observed growth mechanism is
very plausible, but the relationships with the rest of the world
cannot be acocepted. We do not treat the deterioration of the
foreign trade balance as a drawback of the model, just the oppo-
site = it seems to be a reasonable signal that the further exist-
ence of the economies needs strong measures towards the 1ﬁ§rove-
ments of the foreign trade balance.Hence, the growth rates should
be treated rather as possibly over-estimated, upper bounds for
the possibilities of the psocialist system. The next series of
experiments will be devoted to the investigation of possible
measures towards the growth of the economies simultaneously with
the improvement of their foreign trade balance. Since any measure
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needs time to be realized, the growth of the CMEA econtmies in
the next two years can be extremely slow.More realistic forecasts
for these years will be available after the incorporation into
the model parameters of the 1n£ormation about the atato of econo=-
mies in 1979 and 1980. ,

4. Some Further !orooast&gg Experiments (Januasz 1981)

The reported results have been obtained with the previous ver-
sion of the system(the presented printout contains the’'81 version
of the system with improved EP and MD equations),

Guided by L. Re Klein Nobel Prize Lecture we assumed the
following path for the world trade.

The assumptions about the investment intcnsity rate as well
as CA in productivity and export-import equations have been deter
mined using 1979-1980 realizations and planned figures., The in-
vestment intensities have been reduced considerably (Tab. 5).

Tadle 5

Assumptions of the investment intensity rate

Bul- | Czecho~ '
Year garia| slovakia GDR |Poland| Romania | Hungary USSR

19782 .38 .36 o301 “J38:]7 s 2 42 .29

1979 .36 .35 o] “iaElE L8 WY .29

1980- -

1985 o3 .33 26| .29 | .35 .30 .27
a Actual.

We stress that in the case of Poland the resultant forecasts
only partly reflect 1ts~current'situation, although we reduced
its propensity fouimport by 10% in the import equation. At the
moment of calculations the economic situation was still very dif-
ficult, Perhaps after the economic policy of the prime minister
Jaruzelski is announced, we shall be able to make more precise
projections, '
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adble.b
The expected rates of growth of national income X (NMP), consump=-
tion C, exports E and imports M (years 1981-1985)
Bul-~ |Czecho~ Po~ |Roma- | Hun- |

Year garia|slovakia GDR land | nia | gary USSR

X

1981 4.2 3.5 4.3 | =1.6| 8.7 3.5 4.9

1982 41 3.3 4.1 3.6| 8.6 4.0 4.9

1983 4.0 3.1 4.0 | 3.6| 8.4 4.4 4.8

1984, 3.9 3.0 3.9 | 4.5| 8.3 4.1 ,4'8

1985 3.0 2.9 3.9 | 4.0| 8.2 4.0 4.8

c

1981 407 3.2 4.3 -108 309 403

1982 4.5 2.8 4,2 | 0.0 3.8 4.8

1983 442 | . 2.4 4.1 1.2| N.A, 3.6 4.8

1984 309 201 ‘01 203 v 30‘ 408

1985 3.6 1.9 4.0 | 2.8 3.3 4.8

EP

1981 14.4 13.7 12.2 | T.2|14.2 10.3 13.5

1982 | 12,7 1.1 1. .9:21 #¢3].8+3.].10:3 8.4

1983 12.9 111 9.4 | 5.3| 8.4 | 12,0 9.1

1984 12.3 10.5 9.0 | 6.1| 8.2 12.3 9.4

1985 11.6 10.0 B.6 | 6,9 8,0 | 12,3 9.7

s y :

1981 17.6 15.1 14.9 3.6/18.4 | 13.3 19.5

1982 | 14.8 12,3 [11.,0| 6.0/14.1 | 16.5 17.0

1983 13.1 10.9 9.3 | 8.0[12.0 | 14.4 15.5

1984 12.1 10.1 8.5 9.0110.7 13.5 14.5

1985 1.3 9.7 8.1 | 10.0| 9.7 13.9 13.8

Value forecasted for 1985 as % of the value reached in 1978
Ju 27 15 25 0| 65 10 37 investment
ZP 35 9 25 26 | ¢ 83 28 wages
x 36 28 34 22 |- 13 39- 40 N-income
A 45 22 N.A. 0 |N.A. 10 33 accumulation
c 35 20 36 N.A. 3 40 consumption
X/ 29 20 30 12 | 46 40 26 productivity
K1/ 45 22 35 36 | 60 48 39 capital-

=labour ratiﬂ
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Table 6 shows the expected rates of growth of national
income X (net material product), consumption from national income
C, exports E and imports M.

Once again it happened that the real foreign trade balance
was positive,while in the nominal terms it was negative, suggest-
ing the accumulated foreign trade balance would roaoh'by 1985 the
value = 17 billions dollers for Bulgaria,33 = for Czechoslovakia,
16 = for the GDR, 41 - for Poland,16 = for Romania, 35 = for Hun-
gary and 28 = for the Soviet Union.

Some of these numbers are to be changed when the 1mprovod IES2
system will give its forecasts based on the additional feedbacks
between foreign trade and national income. Even 1if we take into
consideration the expected inflation - we do not expect the CMEA
countries to be willing to afford such a foreign trade burden.
Some measures to decrease imports and inorease exports are to
be expected, the problem i1s = how efficiently they can be excer
cised, In the CMEA’s imports, raw materials and fuels play an
important role and the possible reductions are to be expected
rather in the field of imports of machinery and consumer goods.
On the other hand, any increase in exports will perhaps require
additional machinery imports, and - for sure - will prevent the
raw material imports from falling down. ‘

We see that during the nearest five years Poland will be able
only to regain the 1978 level of accumulation, the capital-labour
ratio will increase considerably(due to completion of the started
investment projects), but the social productivity - measured in
global terms - will increase by less than one third of it. The
reliability of these numbers depends on two factors - first - the
possible import shortages can even lower it - second - efficiently
executed reform of the economy may increase it quite rapidly,even
as gsoon as in 1982. Accumulated human and capital resources allow
to expect the possibility of an even faster recovery than fore-
cast. Quite stable forecast for the Soviet Union seems reasonable,
except for exports behaviour. The last one has to be attributed
to reducing impact of SE-MP variable.
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5. Extension of Foreign Trade Sector Model - the IES] Model

The IES39 model of European CMEA countries has the foreign
trade sector divided into two directions - intra CMEA and trade
with the rest of the world, and into four groups: machinery and
equipment (M), fuel and raw materials (F), agricultural goods (R)
and other consumer goods (C) with separate deflators for each of
the eight (2 directions x 4 groups) variables. The equations are
built on the basis of the "joint pool" conceptions,when' we assume
that each country trades with the CMEA as a whole (and with the
world as a whole). '

This brings some additional 150 equationas 1in foreign trade
sector only, plus additional equations in the production, invest-
ment and capital stock formation, so we restrain ourselves to a
general information. Poreign trade is modelled in real terms, it
depends on three main groups of variables:

1) domestic activity (industrial and agricultural production,
along with IOWA index), ' ‘

2) world trade activity,

3) prices of competitive directions (i.e. world prices for
CMEA trade equations and the reverse) or relative prices.

On several occasions,we use also investment propensity and/or
investment itself. As a starting point we assumed the Vanous
supposition that the intra CMEA market of raw materials, fuels
and agricultural goods is supply-determined, and market of machi-
nery and other consumption goods is governed by demand. The main
drawback of the above apecification is that we have to secure the
balance of the imports and exports proposed through the Joint
pool, In the model IES1 special share equations have been applied
by A. B. Czyzewski and P, Tomczyk. We feel, however, that the
intra CMEA trade can as well be described by input-output type
model.,

This approach is not <free of troubleas. The flows of trade
inside the CMEA are widely obtainable only in an aggregated vers-
ion (see the paper by P. Tomczyk presented along with this one),

9 Built as M. A, papers by students: Mariola Porczyiska, Zo-
fie Mejdziriska, Danuta Piotrowska, under Dr., Gajda's supervision.
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more detailed data are available only to the government agencies.
Hence, we invented some additional procedure that allows to reco=-
ver the matrix of coefficients of I-0 model using country margi-
nal exports and imports in a given group and more detailed infor-
mation about rows and columns describing foreign trade of FPoland
. and Soviet Union. With some additional assumptions this procedure
allows us to recover the missing elements of the matrix. Since 1%
418 being monited in a computer programme we have only "hand-made"
results, suggesting that the precision of this procedure is quite
reasonable. v

The next step will be a test of Vanous' assumption about sup-
ply and demand-driven markets. We simply plug into IES3 the two
versions of the I-0 system and compare the performance of the
model under each version.
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REGIONALNY MODEL GOSPODARKI KRAJOW RWPG

oA

Cechg charakterystyczng prezentowanego w referacie modelu
Jest jego dwupoziomowa budowa. Na poziom pierwszy sktadajg si¢
makromodele narodowe, opisujqce gospodarke kazdego 2z krajdw od=-
dzielnie. Poziomem 5rugim jest submodel wymiany handlowe] 2z zZa=
granica. W submodelu tym handel zagraniczny rozbity jest na dwa
kierunki = do innych krajéw RWPG oraz poza RWPG.

Modele narodowe oparte sg na dosé zunifikowanych zaoZeniach
i hipotezach odnoénie do przebiegu grooeséw gospodarczych w posz=
czegllnych kragach. ZaXosenia te w trakcie empirycznych weryfika-
¢ji modeli zostaly odpowiednio zmodyfikowane i zindywidualizowane,
stosownie do wasciwosci gospodarek poszczegélnych krajéw.

Autorzy gzwrdcili uwage na fakt, 12 w specyfikacji réwnai
szczegélng role odegraly dwie okolicznosci: pierwsza zwigzana
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jest 2z koniecznofcig odwzorowania wpiywu ograniczed importowych
na spoleczng wydajnoéé pracy, druga z wpiywem procesu produkcji
na tworzenie potrzeb importowych i oferty eksportowej. )

Specyfikujqc model szozegélng uwege pofSwigecono takie za-
gadnieniu odwzorowania ograniczefd, jakie na wzrost importu i eks-
portu narzuca zadluienie wobec zagraniocy.



