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(Applicable to input-output balance)

The computers are used in the work of the USSR Gosplan
in two main directions:

& implemetation of direct plan estimates;

- modelling of economic processes and plan estimates

based on economic-mathematical modelSe

The direct plan estimates are built up on the basis of
simple algorithms containing no logical operations. An exam:

ple may be the estimates of requirements in material TEe-
sources for production and operation needs that contain only
operations of multiplying a vector by a matrix and aggrega-
tion. The direct plan estimates are connected with processing
of big volumes of data (dozens and hundreds of thousands of
numbersy) and their implementation covers about 70% of machine
time of computers available at the USSR Gosplan disposal.

The said estimates are practically made for all sections of
national economic plan.

It is known that the economic-mathematical models can
not give an exhaustive description of actual economic processes’
An attempt to take into account all details leads to bulky
constructions and inevitably entails computing difficultiess
Thereforei the structure of model takes into account only main
essential features of described process and each of the models
is designated for solution of certain problems. The system of
interconnected models is required for multiform description of

economic processes. In the meantime the USSR Gosplan has xage—
neral idea of such system of models, however applied practically
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are only individual models experimentally tested, for solution
of which there is a relevant mathematical apparatus and mainlyh
necessary plan-economic information. It is natural that while
using a complex of models that cover only a part of Pan-eco—
nomic problems a problem of organic coordination of planning
economic-mathematical methods with so-called étraditional" ne =
thods of plan compilaﬁionrarises. All economic-mathematical
models to be practically applied in the USSR Gosplan are built
up on the principlg of mgxippphggg; as initisl information; of
"traditional™ plan estimates results with compulsory use of mo:
delling results in fﬁrther plan estimates',
All information-norm facilities of economic-mathematical
models are worked out in accordance with general principles of
forming the norm facilities of national economic plan and based
on the estimates and -ubstantiation of indicators to be contained
in relevant sections of the state plane The basic method of subw
stantiation of the norms to be used in economic-mathematical mo—
dels is a techno-economic designing with due account to the face
tors influencing the change of their valﬁe in the planned period:
particularly the factors of technological progress. Considered
hereby is an experience of work of advanced enterprises and pro-
duction corporationsj world achievements, possibilities that ap:
pear due to use of new design solutions, new structural materials
and technologlcal methods’s
The major source of information for the plan input-output
balance is the reported input-output balances that are made out
by the Cegtral Statistics Agency_%gwgonetary and physical terms

as per nomenclature agreed upon with the USSR Gosplans The said
balances to the full extent are made out regularly once in 5-6 years:
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Moreover, the reported balances with an enlarged sectoral
nomenclature corresponding to the nomenclature of enlarged dynamic
models to be used in the USSR Gosplan are annually made out. The
enlarged balances are also supplemented with comprehensive pro-
duction and distribution balances for the most important commodi- .
ties in physical terms.

With respect to the fact that the USSR Gosplan is the direc-

tive body which decisions on plan P?leﬁms_??E“EEEES§EQEX_EE_

everyone, it is in a position apart from its scientific-research
institutes to involve all scientificjresearch organizations of

the country in working out and realizing the economic-mathematical
models, The said scientific-research organizations in conformity
.with the USSR Gosplan plan—ecponomic assignment shall work out
economic-mathematical models,form initial information and, simetimes
carry out estimates on models and submit their results to the

USSR Gosplan. As a rule, the proposed economic-mathematical mo-
dels and initial information thereto indergo a compulsory exper-—
tize in the Gosplan departments. The estimates on models are
usually made in the main Computing Centre of the Gosplan being
responsible for introduction of economic-mathematical methods

and computers in the planning, for implementation of oPefative

plan estimates at the computers for the USSR Gosplan.,

| However, the major part of economic-mathematical models
to be practically applied is worked out and prepared to intro-

duction in the Gosplan.

In general, the process of realization of economic-mathematical

models in the USSR Gosplan may be represented as follows:
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The models to be practically used in the USSR Gosplan on contentsg
of problems to be solved may be divided in the following main groups:

— national economic models (mainly input-output balance models);

— sectoral planning models (optimization of production plans,

development and distribution of sectors, forecasts of demang
for products of a sector, etc.);

— models of solving individual plan problems (forecast of popu—

lation number, demand for consumer goads, etc.).

The input-output balances to be used in the USSR Gosplan differ
from éach other by a degree of namgnclature details (enlarged or
comprehesive), applied measuring units (physical,monetary,physical—
monetary),range of coverage af‘economic processes (national economic,

regional,sectoral),.



At the preliminary stages of national economic plan prepa-
ration used are the enlarged dynamic models of input-output
balance that are built up for not more than 30 sectors in mo-
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netary terms. The simplified model is given in Appendix No. 1.

On the basis of this model at the stage of working out the ma-
Jor trends of national economic development for the planned
period the national economic plan central department in collabe~

ration with other central departments makes alternative estimates

- S

withla view of working out a preliminary hypothesis on major
national economic and input-output_proportions of economic de-
velopment in conformity with the draft plan social and econo-
mic conception. The estimates on model are made consecutively
commencing from the first year of considered period. The esti-
mates include determination of production and investment volu-
mes in the sectors- proceeding from the stipulated structure of
final net production (estimated are various alternatives of fi-
nal production that reflect different hypotheses of meeting'
the final demand).

PAThe above model is the simplest model of national economin
development. The USSR Gosplan uses also more complicated models,
particularly, dynamic models that take into account in their
structure the logs '"capital investments-production increase"
as well as dynamics of development of capitgl investments and
production capacities. The basic ratios of these models are
built up according to the following principle. The volums of.
capital investments each year of the planned period is deter-
mined as a sum of expense elements (it is shaded in the drawing)

for construction of projects started in various years.
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where: ‘ Q#—capital investments in the sec-
~ tor in e year;
Qé—f) @é-_%.., ,-—capital investments in the pro-
' jects that construction started
in t-} 12 years;
Of,)‘o(.zJ ,,.. ~coefficients of development of
construction es‘timated cost (i.e.
share of conétruction expenses fal-
ling upon each year of construction
period); O +oly+olz+oX{y={
Mi-!, Mt-.zj.,, -production capacities of enter-
prises that construction started
in years t'{, t"% o
- '§pegific capital investments.
(capital-owlput ratio )
Development of newly p;'oduction capacities under construc-
tion is determined according to analogous principle. Let's con-
sider an example when the enterprise in any sector is construc-

ted within four years (at an average).Let's assume that a cergain

part of production capacities is being developed in the last



year of construction period ¢ Fb, - coefficient of capacities
development) and full development of capacities is completed with-
in the next two years. Then the amount of developing new produc-

tion capacities in year ¥  is determined as a sum of elements

(it is shaded in the drawing):
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it production capacities,construction started in

yeavs £-5, -4,
}35j623”-‘coefficients of developing production capacities

(they are put in by an increasing result, i.e.

ﬂ.g. = 1.,00).

In general, major ratios of model:

- production and distribution balance
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- capital 1n%§stments balance
t E-(Tj-k)  ¢-(Ti-k) , &
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-~ production capacities balance (provided the loading is full)
?.
(s =k E~d7 4+ - 1
- = M- s J A
X "= M+ 2 M, 8 (3)

where new symbols are as follows:

(g - average construction period of enterprises in

sector Jf (in years);
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P%t.-campletely developed capacities in sector }
by year i with due account %o removalj
y? - by average continuity of production capacities
development period in sector(}
The simplest alternative of model of input—output balance
optimization may be received by introduction of some correcti-
ofjective

ves in formula (1) and (3) as well as purposeful function

L
AT max (T-last year of planned period) orZC. X En Y > riox

(=
where cta weight coefficient. Formula (1) introduces
¢ i %
therein Y = Yime, ol ta yil‘ I min =

J

- minimum permissible final net product for sector ¢ in

year £ $ Abﬁt - eiementary set of products that determines
the structure-of final net product increase in year o

Formula (3) introduces therein a symbol of inequality:.gﬁsﬁﬁgm.

Unknown variable quantities in the said model are the produ
ction volumes ,Et ; velocity of final net product
increase cift, capital investments in sector Q° , size of
production‘capacities and commencing dates of new enterprises
construction M.

The above model may be used for solution of the following
problem as weli. There is a reported input-output balance as
well as a list of projects that may be implemented in the
plan period., It is required to determine the most expedient
priority of projects implementation praé%ding from available
resources of capital investments, and,if the said resources
are not sufficient, to reveal also the projects that shall be
expendiently implemented in the next plan period. To solve the

above problem introduced is a conception of production methods



that mean, in this case,output of products in each sector at the .
existing enterprises and newly ones to be under construction in
conformity with availbale projects. If the production methods

£ 8=/
are illustrated through S (S=42 " ’f-] s then /’%
means, for example, a production volume in sectar r; in year

t,S=2

T at existing enterprises; )g - production volume in

sector o‘ in year £ at the enterprise which construction started

in the previous plan period and that shall be commissioned in the
£ Ss=3
S /

X ‘

tor 4 in year [ at enterprise No. 1 (Project No. 1) which

considered period; - production volume in sec-
construction started in the considered period; Xd LS4 _ ditto
but for enterprise No. 2 (Project No. 2) and so on. Each method
is characterized by own set of norms to be used in the madel.
With due account to the above this model may be specified as

follows:
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iy S &8t g
Qt - amount of capital investments available in the national

economy in year T for production development,

R« ditto for the period as a whole.
o 7 53
(5 ZZ € )g <L where g - requirement

1n skilled manpower per unit of production in sectoroc
with production method &S in year T,
LY - availebility of skilled workers in year f .
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It is natural that ﬁhe content of purposeful formula (7)
in the model may be changed depending on the targets set for
the nationél economy in the considered period that will result
.in gome correctives and other terms;

The above moéel facilitates to receive a sectoral structu-
re of production and capital investments,evaluate requirements
in manpower,select out Bf the total list of projects the
most expedient priority qf.prajects implementations., The
following conditions are automatically observed, such as top=-
priority of completing the commenced construction sites,in-
crease of loading level of existing production capacities.

 As a result of problem solution obtained are mean weighed
norms that take into account realization of planned projects
of sectors devélnpment and, consequently,being planned normg ;
Therefore, gpplication of such approach facilitates essentially
a proﬁlem of building up the plan input-output balance pro-
viding to correct the reported data with the help of informa-
tion that contains in the projects. It is natural hereby that
the information contained in the projects shall reflect require-
ments of the model,i.e. apart from the size of production ca-
pacities each project shall stipulate requirements in raw and
other materials (including fuel and electric power) to be
consumed for current production (coefficients ng' ) and
for capital investments, time-periods and coefficients of

their development,coefficients of praduction capacities devef
lopment.
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. The structure of input-output balance enlarged mﬁdels and
methods of their use differ subject to the problems to be set
for a user of models. In particplar, the complex of models may
be used for coordination of long-term,médium-term and annual
plans for the purpose of simplifying. For instance, ﬁhe basic
outlines of national economic development for 1996 ére determi~
ned according to one of the models proceeding from which the
basic indicators for ending years of five-year period €1980,
1985) are determined according to other maodel, the indicators
for each year af the first five~year period (1976,1977,1978,
1979) are determined according to the third model. The said com~
plex of models is worked out and used in the USSR Gosplan for
operative estimates in the regime of plan preparation (See
description of models in Appendix Na. 2).

The enlarged monetary models are used at the preliminary
stages of plan preparation. The results of alternative estima-
tes according to agch madels after expertise and correcting in
the Gosplan departments are a basis for working out comprehen~
give statistical input-output balances being of particilar iﬁte—
rést torthe Gosplan, for they show monetary as well as commodiby
proﬁortions in physical terms.(See Appendix No. 3). The model
of the above balance includes 14 groups of equations:ibalances
of products in physical and monetary terms with respect to Mi=-
nistries,agencies and"sectoés,equations of commodity tufnover,
capital investments,manpower,etc. The commodity nomenclature of
physical-monetary balances includes about 260 major cbmmodities

for perapective'plans (medium-term and long-term) and about 700
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commodities for annual plans. The balance contains also the da-
ta on products distribution by final product elements, national
income ,manpower required for provision of planned production
level (See Balance Diagram), The initial data for.estimating

the balanced plan accordiﬁg t2 the model of Physical-monetary in-
put—autpﬁt balance are the indicators for national income,export,
import and overhaul repairs (See Diagram of Balance Estimate),
The estimates of input-output balance are made at the prelimiﬁary
stages 9of plan preparationvfor determining the balanced levels of
products osutput in physical and monetary termse.

At the initial stages of plan_prepération the estimates are
made according to the formula: ( £F-4) Ty =X
where E~ single matrix; at the compietipn stages- according to
the formula (E-A)X=Y. To éarrect the plan in the process of its
elaboration the mixed estimates are also made, when production
volumes are 5%ermined for one products according to known values
of final commodity and vice versa the final commodity is determined
for other sectors.

The major result of working out the input-output balance
being practically used in the USSR Gosplan is the estimates of
coefficients of full expenses B=(E-A)'1. Estimated are coefficients
of material expenses (gg?) ~as well as coefficients of spendings

of capital investments,labour,fixed assets according to the fallo-
wing formulas: Q =£Zgg- 9 5 F; ,%: ggf‘:
T =Lé5t
(8 :

where

G%'G F: - coefficient of full spendings of capital investments,manpowe
SR er,fixed assets;
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'i" (capital-ontpul vatio )
q&) ‘J¥% - coefficient of specific capital investmenta,labour

spendings, fund intensity. The reference books of these norms
are compiled for commodity nomenclature of input-output balance
and contain tha data on value and commodity structure of coef-
ficients of direct and full spendings.

They are sent to the USSR Gosplan departmentis and used
there for preliminary plan estimates,operative correcting of
plan prﬁjectiona,economic analysis. The use of thoge refere-
rence baoks at solution of individual plan problems guarantass
accounting for direct as well as indirec® input-output (inter-
commodity) relations. The latter is very important, for indirect
spendings of resources surpass rather often in several times
(sometimes in ten and more times) direct spendings, and a list
of commodities in indirect spendings surpasses considerably a
1ist of commodities to be directly consumed in the given pro-
duction. |

The analysis of economic processes with use of coeffici-
ents af full spendings facilitates to detecfftendenci;s fhat
may not be seen while acecounting for only direct production
relations. For instance, while analysing development of any
gector a tendency to increase of pradudtion fund intensity may
be detected that may be evaluated as negative phenamenon're-
quiring certain arrangements. However, such a conclusion will
be premature, for the fund intensity may considerably decrease
in adjustment (directly or indirectly) sectors. The analysis

of dynamics of full spendings coefficients may detect a cont-



