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For each category several alternative equations were considered
both concerning the analytical form of functions and their specifi-
cations. Additionally for total values the functions of professio-
nal activity were analyzed. 3 Vo

Manpower supply was asaunad as a function of the nunber of people

at pre:eul.omlly active -age upremtmg petenthl labm resources.
This variable is exogenous in the system.

Alternatively, in order to study inertia, in ' employment the
previousyear supply level was introduced to the model. This approach
makes it possible to analyze short-term elasticities of endogenous
variables in relation to factors specified in the equations. ’

The feature which should influence directly professional activity
and therefore also the total supply level is the relation between an
average wage and per capita income (ZP/YL). This coresponds to the
hypothesis that if the wage growth rate is slower than the grouth
rate of per capita income the family's economic situation is improved
due to an increase of‘the number of working members of the family,
This lagged variable can therefore characterize economic motives of
people undertaking job.

For Romania andl.GDR as a symptomatic variable of personal income

(YL) the value XL = X/L, i.e. national income produced per capita,

was assumed (since no statistical data on the levels of income were
available). ) ’

The formation of labour.eupply'ln‘partlcular sectors of the natio-
" nal economy was affected by many different factors and the state eco-
nomic policy. Determined tasks and economic assumptions should agree
with the policy of locating production capacities and hence also
labour resources. To realize the production tasks various instruments
aiming at correct allocation of manpower supply are applied. They are’
- unmeasurable and'there(ore difficult to quantify. Besides, no dppro-
priate statistical investigations are carried out and the influence
of these factors can be described only indirectly. Thus we introduced
into the model a variable reflecting production structure from ihe pre-
vious period (lex)_l as a symptomatic variasble expressing to some
extent the steps undertaken from the point of view on rational employ-
ment policy. This variable reflects also power aof a given sector.
The higher is the reaction of labour supply to changes of that factor,
the better this sector can realize its production tasks in relation
to other sectors. While introducing this variable with some lag we
had in mind the assumption that it was impossible to achieve ratiohal
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appears. It increases theAnanpouaf supply in other sectors of the

economy . \ ' : : ;

A variable reflecting investment structure (3 /3)_y was also intro-

duced into the model. This coefficient reflects both power of @

given sector and the state policy concerning manpower allocation. j
Thus employment functions were analysed in the tollauing torns
1) total employment

N=f[N,, 2/ ] ¢ | (1a)
N o= L[Ny (AN | Lo (1)
N = ffLE, s2/v0) ) : - Qe)
N o= t[LE, (I/N)_,] z | (1)
2) total professional activity
WALE = ELONAE),, (Z/M)_,] i (28)
N/LE = t[(N/LE)_,, (I/N)_,]} , (2b)
- 3) employment in tha sectors and branches of the nationil eb&nony
Ny = :[uJ 1(33/05) &% ’ : (3a)
Ny = t[NJ_l(JJ/J)_l] , | (3b)
Ny = ’["3-1(“1’x’-11 ‘ ’ (sc)
Ny ttge, (Jj?NJ)-l] : (3d)
Ny = f(gz. (JJ/J),I] ¥ ‘ : (3e)
'.NJ = £{LE, (xJ/x)_lj : (31)
where:

~) = the symbol of a sector or branch of the national economy ;

LE - number of people at professionally active age;

(ZP/YL) - tha ratio of an average nominal wage to per capita in-
come; '

(J/N) - the level of investment outlays per 1 employee, total

(Jj/N ) - the level of investment outlays per 1 employee in a
given sector. : =

(34/3) - the share of investments of the branch j in total in-

voatnent outlays; -«

(xj/x) - the share of net output of the branch j in total natio-
nal income produced.

Besides, dummy variables were uscd in the nodnl in order to des-
cribe the eftect of changes on the levél and etrueture of employment.
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Ela?s 1 e i 1 in the years j - k
l Jk 0 in other years

As a measure of manpower supply the level of employment was assumed.
Only in the case of agriculture the audloyment and professional
activity functions were estimated sinultaneodgly as only in this
sector significant disproportions. between these categories occur and
even the rates of changes are different. A scheme of a subply ver-
sion of the employment model in relation to the sectors of productidn,
investments, fixed assets, wages and personal income ig presented in
Figure 1.

4. The Analysis of Model Estimation Results

Particular equations of the model were estimated using a classi-
cal least squares method and the data for the years 1963-1978 con-
tained in the CMEA/lz Data Bank. The results of estimation of select-
" ed equations are presented in the Appendix.

The estimation results confirmed the hypothesis about inertia in
manpower supply in almost all CMEA countries being anhlysed. The
estimated parameters at lagged endogenous variables ranged usually
hetween 0.75 and 0.95, only in GDR being 0.55-0.67 for almost all
considered categories. Such results follow from the situation on
labour markets in particular countries. If in Bulgario. Romania_ and
USSR there are still pretty large reserves of manpower, in GOR the
deficit of manpower resoyrces is still deepening.

For GDR, Romania and Czechoslovakia better 'estlu-tlon results
were obtained tor autoregressive equations than by introducing into
the model a variable describing manpower resourtes. Especially in

_the first two countries the variable LE had in significant influence
on the formation of totLl manpower supply and in patticular sectors
of the national economy either. -

Such estimation results reflect differentiated situation on labour
markets in both of these countries. In GOR because of a shortage of
manpower resources and 1nstgnif1cant'changos in the level of people
at working age, the changes in employment are mainly ‘due to the
increase of professional activity. Manpower supply in particular non-
agricultural sectors increases as a result of migrations of rural
population. A high level of agricultural engiﬁeerlng enabled a pretty
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The main motive for undertaking job by uonon'até economic resons

althaugh other causes (e.g. imcrease of the educational level, pro- -

feasional ambitions etc.) are not without meaning. The level of
men’s professional activity is usually very high and is not ‘a subject
to significant ‘changes. Economic factors affect mainly women’s pro-
fessional activity and these parthrbatfons are ;etlected in the total
protessianal activity level. :

The variable (Z/y0)_,y introduced to the model had an lnportant
influence only in Bulgarln. Poland, USSR and Czechoslovakia, In

Bulgaria and 'USSR - the estimated elasticities were very close and

equal -0.64 and -0.61, respectively. In Poland it was' -0.45.Thus,
it follows that the stimulating role of wages in the tuo first
(countries was much stronger than in Poland. The variable XL  intro-
duéad to the model as a symptomatic one ror YL (for GODR and Romania)
did not yield positive results..

The specification of a variable characterizing the state invest-
ment policy, namely the coatflctant (JI/N)_ inproved to a great
extent the results of estimation espactallv in the cquntlons describ-
ing total manpower supply in Czechoalovakla GDR and Romlnll.

Table 1

Elastlextes if total manpower augply j
in relation to (3/N)_, (in <

’ ey
Elasticities | Czechoslovakia GOR Romania USSR
Short-tern 0.044 0.092 0.068 |  0.060
(3.58) (3.11) | (3.25) (2.25)
Long-term 0.177 0.267 | 0.084 0.079
(4.66) (2.16) (4.28) (2.51)

Not e: In brackets the values of t-Student statistic are given.

/
Both short- and long-term dependences were analyzed (see Table 2),
In Czechoslovakia and GDR there were significant differences in the
short-term reaction of employment in relation to long-term changes.
Thus, manpower supply and professional activity are created to a
large extent by the state investment policy in long time periods.
On the other hand, current changes do not cause significant fluctua-

P NS







130 Maria Potargowicz

confirmed. Relative investment outlays cause a significant decrease
of the level of professionally active people in agriculture.Short-
~term elasticities were very close in all countries (except Poland)
and ranged between -0.084 to -0.115. In  Poland quite significant
fluctuations in dynamics of. professionally active people were obser-
ved in agrlculture Investment outlays in that sector had no lnpor-
tant dntluence on manpewer supply and-the estimated value: nt stiort-
-term elasticity coefficient was only -0.014.

The model specifies additionally the variables representing
total policy instruments dealing with manpower supply and characteri-
zing the allocation possibilities in a given sector. A variable des-
cribing a branch structure of production (X /X) was introduced to
the model most frequently in the case of manu!acturtng and buildlng
industry -and in some other material sectors, including trade.

~In all the estimated equations a positive sign of.the parameter
estimate at the variable was obtained. This means that when net
output of a given sector increases various types of stimuli are intro-
duced to attract real manpower resources. However, such a specifica-
tion of model equations was better than other variants from a stati-
stical point of view only in Bulgaria.

The processes deterﬁining the 1level of employment in the non-
material production sectors are slightly different than in material
production sectors. In all countries pretty high inertia of employ-
ment was observed. This phenomenon is determined to a.large extent
by previously formed people’s Aaeds and habits. Besides, employment
in ‘services sector is determined both by changes in the level of
fixed assets and the state investment policy. The estimated short-
-term elasticities in relation to investment outlays per 1 employee
in non-material production sector were the highest.in'GDR, Czecho-
slovakia and Hungary (they range between 0.15-0.18) and much lower
in Bulgaria, USSR and Romania (0.08-0,11). Thus, it follows that in
the first group of countries tendencies towards development of the
service sector can be observed.

In some countries in particular years various institutional
measures were used even in an administrative way the manpower was
allocated accbrding to the current needs of the national economy.
The effects of this policy‘were taken into account by introducing
dummy wvariables ujk to the model. In Czechoslovakia the variab{g
U7678 describes some kind of ‘“statistical” change of infor-
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BULGARIA )

N/LEl = 0.3568 + 0.7779 (N/LEI)_l - 0.001‘7(ZP/YL1)_1'
(2.41) (2.27) (2.27) ;

R? = 0.987 D-W = 1.453 SE/MY = 0.0242
Nl = N/LEl x LE1
In NMl = -96.73 + 6.17 1n LEL =  0.442 In (IMP/NM1)_,
(7.96) (3.58) (2.34)
R? = 0.967 D-§ = 1.024 SE/MY = 0.0060
NM1 = EXP[1n NM1)
NQ1 = -115.45 + 0.830 (NG1)_, + 6B4.34 (XQP/XPL)_, + 48.83 U6667
(1.19) (17.13) C(2.31) .
R2 = 0.996  D-W = 2.108 SE/MY = 0.0099
NB1 = -1422  + 0.3241 - 72.77 (JBP/NB1)_, - 21.82 U6166
(9.34) (11.09) (3.99) - (3.97)
RZ - 0.998 D-W = 1.699 SE/MY = 0.0180
NTL = -428,27 + 0.1037 LEL  + 646.22 (XTP/XP1)_ +
(2.58) (3.12) (3.24)
+ 15.62 (JIP/NTL)
T3 1)
R2 = 0,984 D-W = 1.467 SE/MY = 0.0264
1n NR1 = -84.50 + 10.58 1n LEl ~ 0.9643 1n (JRLP/NR1) , +
(4.33) (4.67) (6.02)
+ 0.2379 U7375 ‘ v
(2.55)
R? = 0.962 D-W = 2.435 SE/MY = 0.0226

NR1 = EXP [1n NR1]

In NARL1 = 2.236 + 0.6711 1n (NARLI)_I - 0.1330 ln(JRLP/NARLl)_l
£2.93) L&) (3.24)

|
R? = 0.997 D-W & 2.067 SE/MY = 0.0015
NARL1 = EXP [1n NARL1)

NO1 = -1377 '+ "0.3012°LEl + -46.64 (JOP/NOI)_l -~ 37.21 U6670
. (11.70) (12.96) (2.27) (10.40)

R? = 0.989 0-W = 1.978 SE/MY: = 0.0253
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R2 = 0.996 D-W = 1.943 SE/MY = 0.0067
In-NTOZ = 1.0721 + 0.8204 1n(KT02)_, + 0.0699 1n(ITOP/NTO2) | +
(2.89)  (13.48) (3.27)
- 0.0258 U7678
(2.68)
R? = 0.991 © D-W = 1.638 SE/MY = 0.0017
NTO2 = EXP [1n NTO2]
NN2 = -4906 + 0.7114 LEZ + 11.93 (IN/NN2)_; + 96.32 UT0 +
(10.51)  (12.43) (4.46) (4.67)
- 182.50 U7678 i
(9.87)

GERMAN DEMOCRATIC REPUBLIC

In N3 = 2.7404 + 0.6738 1n(N3) e 0.091? 1n (J/NB)_I +

(2.82) (5.84) ¥ (3.11
+ 0.0249 U7678
(2.52)
R? - 0.992 D-W = 1.489 SE/MY = 0.0010
N3 = EXP[1In N3] ;
M3 = 1530+ 0.6212 (NM3)_) + 93.75 (JM/NM3)_; +
(2.55)  (4.30) (3.08)
+ 71.98 U6667 + B9.55 U7678
(2.08) (1.94)
R% = 0.988 D-W = 1.324 - SE/MY = 0.0084
In NQ3 = 3.421 + 0.5596 1n(NQ3)_, + 0.0878 1n (JQ/NO3)_; +
(2.83) (3.59) (2.75)
« 0.023 U678
. (2.28) ) :
R? = 0.983 D-W = 1.583 SE/MY = 0.0013

NQ3 = EXP [1n NQ3)

In NB3 = 1.0796 + 0.8194 1n(NB3)_, + 0.09643 ln (JB/NB3) | +
' (2.21) (9.84) (2.39)
- 0.0195 U7678
(D.74) /
P2 = 0.979 D-W = 2.039 SE/MY = 0.0051

NB3 = EXP [1n NB3) ,
In. NT3 = 2.808B7 + 0,54B7 In(NT3)_, + 0.0513 1n (JT/NI3)_, +
(4.97) (6.02) (3.45)

- 0.0246 U169
(3.81)
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NBa = EXP [ln NB4]
NT4 = -737.31 + 0.0824 LE4" + 1499(;1/34)_1

(11.58) (31.83) (3.47 ,
R? = 0.988 0-W = 1.257 SE/MY = 0.0146
In NRL& = -2.3436 + 1.2318 1n(NRL4) -y * 00483 1n (ZRLP/XLA)_)
S (6.10) <‘ 9.79) (2.58) -
R% ' 0.995 D-W = 1.310 SE/MY = 0.0005
NRL& = EXP[ln NRLAJ S
NARL4 = 166.25 + 9734(NARLO) .y - 6.962(IRL/NARLA)_,
: (0.18) (4.80) (1.92)
R2 = 0.991 D-W = 0.837 SE/MY = 0.0047
NOA = -535.33 + 0.06789 LE4 + 9,048 (J0/NDA) . + 1083(X0/X4) -
(7.08)  (11.69) (3.83) (1.78)
- 37.97 UN
(2.86)
R% = 0.994 D-W = 1.443 SE/MY = 0.0123
In NN& = 0.2269 + 0.9887 In(NN&)_, + 0.0798 1n (IN/J4)_,
(1.16) (26.18) (0.97)
R? = 0.997 _D-W = 1.389 SE/MY = 0.0014
NN& = EXP [1n NNa)
ROMANTA
NS = -B300+ 0.9952 LES + 78.07 (J/NS) .
(4.98)  (6.33) . (4.03) .
R? = 0.995 D-W < 0.818 " SE/MY = 0.0135

NM5 = -7345 + 0.8368 LES +. 66.88 (IM/NM5)_,
(3.64) (4.36) (2.92)

R% = 0.993 D-W = 0.612 SE/MY = 0.0182

In NQ5 = 1.5039 + 0.8288 ln(NDS)‘ + 0.2721 ln(XQ/XS)_l
(3.49) (16.31) (3.45)

R? = 0.995 0-W-= 1.571 SE/MY = 0.0012
NG5 = EXP [1n N3] :

NB5 = 113.88 + 7667(N85) S 7.7194 (JB/NBS)_I + 33.44 U6772
(5.43)  (17.55) (5.31) (4.94)

R? = 0.991 0-W = 2.369 SE/MY = 0.0168

In NTS = 1.9795 + 0.5938 1n (NT5)_; + 0.1529 1n(JT/NTS)_;
(3.58)  (4.93) (2.81)
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MODEL ZATRUDNIENIA W KRAJACH RuéG

Artykul stanowl prébg modelowania zatrudnienia w siedmiy krajach
wchodzgcych w sktad RWPG. Ze wzglgdu na powigzania sektora  zatrud-
nienia z innymi blokami makromodelu gospodarki krajéw RWPG w gidw-
nej mierze analizowano ksztaltowanie sig podazy silty roboczej w po-
dziale na sferg produkc;t materialnej (w rozbiciu na podstawowe dzia-
ty gospodarki narodowej) oraz sferg niematerialng (ogdiem).

Poszczegélne rdéwnania modelu byl; estymowane na podstawie rocz-
nych danych statystycznych za lata 1963-1978. W pierwszym paragrafie
scharakteryzowano czynniki wyznaczajace rozmiary podazy sily robo-
cze). W dalsze) czesci artykulu przedstawiono schemat 1 charaktery-
stykg modelu oraz dokonano aralizy wynikéw estymacji modelu.



