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a CIAL

PROVISIONAL INTELLIGENCE REPORT

THE STRUCTURE OF THE SOVIET ECONOMY

CIA/RR PR-112

. (ORR Project 10.122)

NOTICE

The data and conclusions contained in this report do mot
necessarily represent the final position of ORR and should
bo regarded as provisional only and subject to revision.
Comments and additional data which may be availeble to the
user are solicited.

CENTRAL INTELLIGENCE AGENCY

. office of Research and Reports
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FoRsicRD

hs economic intelligence develops, providing a more relisble and
nore detailed desoription of the internal structure of the economy of
the USSR, 16 will be possible to examine quantitatively and compres
honsively pany problems which have been 16ft to the quilitative and
highly aggregative techniques. Tus report is a first approximation
to such & deceription. It represents on attempt, within the confines
of currently available intelligence, to present in comprehensive
Torn the internal structure of the Soviet sconony.

Such a project is based upon the collective effort of the 25X1A5a1
intelligence commmity.  Substantisl contributions to this type of. analyos oso have been nade by INSEE Cc 5.xco
of Libor Statistics, whose cooperation on the Present project ha
been of great value.

ne preliminary structural table is presented, slong with a
atscussion of its meaning, the method of its construction, ad its
intelligence applications, in order to explain and illustrate the
technique and to sLmlate coment and oriticism, Research 16
continuing not only in elaborating upon, revising, and documentingthe preaent table but also in employing it in specific intelligence
proviens. The detailed results of this research will be published
Tater this year.

aan
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CIA/RR PR-112 SECRET(ORR Project 10.122)

THESTRUCTUREOFTHESOVIETECONOMY*

- Sumary

The intersectoral transactions, or structural, table for the USSR in
- 1951 presented in this report (Figure 14) is a statistical view of the

entire Soviet economy in 1951. Each row in the table represents the dis-
‘tribution of the output of a Sector in the economy. There 1s a Tow for
every sector in the economy. Each colum is the distribution of the in-
puts into a sector, and there is a colum for every sector In the economy.
Thus a study of the table ensbles one to grasp, simultencously, all of
the interrelationships among all the sectors of the Soviet economy.

Two supplementary tables are derived from the intersectorel trans-
actions table. One (Figure 2)%* is the distribution of inputs, &
percentage distribution of the components of total cost for each
Sector. This table presents the intersectorsl relationships within

. the Soviet economy from the input, or cost, side. Thus it io possible
to observe the direct effects impiled by a change in the output of a
given sector.

The second supplementary table (Figure 3% is the distribution
pattern for cach sector, a percentage allocation of output to all
consumers. This table presents the interscctoral relations of the
Soviet economy from the output side. Similarly, it is possible from
thie table to visualize the direct effects of changes in the output
of sectors or the demsid for products.

The intelligence applications of such an analysis of economic
interrelationships are manifold, despite the limitations of the date
available. ALL those stulies in which it is desired to test the
capability of the cconouy to perforn specified programs fit readily
into the intersectorel framevork. Such stulies would be to test the
Soviet ability to complete an announced plan successfully or to
undertake specific prograns, such as a gulded missile or an atomic
energy program. Soviet capabilities to conduct warfare can be
tested, and an examination of the impact of air danage on the economy
can be made.

Feestimates ond conclusions contained in this report represent
‘the best judgment of ORR as of 15 March 1955.

- ** Following p. 36.
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I. The Structure of en Econonto System.
he economic system of a country is a part of its social structure.

Tt io the inetiiutionsl Sramevork by which the scarce resources human,
nevural, and capital, are allocated to achieve the aims of those in 2
Control of the social structure.

In this tnatitutional framexork the aims of the decision-naking .
authorities are expressed as demands for specific goods, in specific ¥
“cunts ana Ton specific consumores The physical charastericios of
the ares and of ite people impose Linitations on the kinds snd guanti-
ties of goods vaich the econony can produce. To relate these limite-
Fons to. the denmno of the dceisionpakers requires sn econozing
process in which resources are alloeated and a valuation schema 1s
Goveloped within the institutional framework.

In adaition to absolute Linitations to kinds and amounts of goods
Vitch can be produced, there io Imperfect oubotitutabILity in the
Cooncaic system. In brder to profuce goods of specific characteristics,
Particular kinds of raw materials, fuels snd pover, capitel equipment,
20d manpower are required.  Likovise, & Grouping of goods, 8 sector of
The ceonony, met have inputs of specific amounts ana types. SELL.
Sutton of other inputs 16 limited both by the physical nature of the ©
Sector and by she valuation ochemn, by which Lo determined the Bost
Valuable use for svery resource.

The entire ccononte systen can be disaggregated into sectors,
cach one producing an output end requiring in to Production process
Cortain inputs. The magnitude of the inputs is controlled by the
Sovel of output, the navre of the goods produced, the technical
structure of the setor, and tho price oystem

A given demand for the output of the various sectors of the economy
16 transmitted through the institutional frasevork, generating outputs
not only of the products desired but also of the ProGucts VAich ener,
Girectly or indirectly, into the production of the desired Eocds ana
Gervices. Thus the electric porer sector buys coal, equipment, aud
ranporer. The stecl seater buys RanpOver, equipment, iron ore ai
Ciher ru materials, sleceric pover, and coal. ALL Sectors of the
ooncny buy and sell among themselves in order 0 facilitate the
Production OF the Outputs hich are demanded. -

—e-
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Each purchase aid sale constitutes a transaction. Sach transaction15 made necessary by the structure of the sconomy and the Bammer in
“ich resouross are allocated. The magnitude of the transactions vill
depend upon the structure, the price system, and the demand schema.

. Many Of the transactions are a transfer of resources from one producingsector to another. Electric pover buys coal in order to convert it
into electricity which is sold in turn to the aluminum sector; steel

. buys ore in order to make sheets aud bars. On the other hand, some
Eransactions are a transfer of goods from the producer fo some final
consuzer. When a household buys electric power, it represents final
Consumption: that is, the electric power is not used in the production
of other goods. The defense sector buying sheets end bars in order
20 make tanks and guns, which are final products and are not used in
farther production, also represents final consumption.

Tne transections among various sectors of the economy constitute
a reflection of the Activities of the economy for any given period.
When somthing 10 produced, the sctivity io indicated by the types sud
anounts of the transactions. A complete knovledge of the transactions

. of an economy thus provides an indication of the operation of the
coonoaic system.

. II. Tie Intersectorel Framevork.
Many forms of description and analysis exist for the study of an

economic systen, Among the general-purpose techniques, national income
Sccounting and intersectoral accounting have been the Rost rewariing.
A study of national sccounts provides su agerogative view of the economy
In terns of gross national product and Ite end uses, such as consurption
ana Lnvestuent; 1ts origin in terns of wages and other factor payents;
ite industrial origin; end the interrelationships among sll these agere-
gates National counts anit interssctoral transactions and measure
Gnly the tnocme generated fn production and the final consumption of
output. Intersestoral accounting contains all the information which
To 1n a set of national accounts and, in addition, gives in detail
the interrelationships anos the sectors of the econcny in the form
of interseotoral transactions4%

“FRGREEof this type of analysts is Construction of Soviet
. Gross National Product Accounts for 1950-55, CIA/RR 55, 19 Jan 55, S.

STi wpproach 1s GesoribedIn The Rolo of Interindustry Studies in
Economie Intelligence, CIA/RR RA, espana, 25 Jan Sh, C.

.3-

SECRET

| Approved For Release 1999/09/02 : CIA-RDP79-01093A000900060003-1



Approved For Release 1999/09/02 : CIA-RDP79-01093A000900060003-1

SECRED

The systematic study of the interrelationships within the econony
vas begun in the carly 1930's in the US by Professor Wassily Leontiet
of Hurvard Univereity, Ho called the technique input-output unalysis.
Tn the US Govermmenty it has cone to be called interinaustry or inter
Sectoral analyeis. A great deal of theoretical work, empiricil re- .
Scareh, and analysts of structural interdependence hao been done in
The past 20 years in the US and also in other coumtries.¥

The starting point of intersectoral sccounting is & description,
of each sector of the economy in the form of 4 balance equation where
X is the total output of the 1th, or typical, sector and xg is the
abount of the output of this sector allovered to sector 3:
LX meg Rap t KS EL Xgs + eee xm

his 1s sinply a alstribution pattern for the output of sector Xp. It
says that 50 much of ¥, vas allocated to 560tor 1, 50 mich to sector
2,50 mich to sectors 3, h, 5, and so on to sector n.

he same type of balance equation can be set up for every sector .
of the economy. A complete set of balance quations this describes
The entire cconony.. Ven miEbers are substiseted for the symrols above
and put in tabular form, the result is called a structural or inter- ©
Scetoral transactions table, which shows the Qisposition of all of the
Gutpet of all of the sectors of the ceonom for & given time Terici.
The structural table for the USSR is presented in Figure LAX

One feature of the balance equations and the table which results
from them 4 the dual mature of every entry in the table or term a
the equations. The balance equation shows the distribution of ouipit
to all other sectors. Brery table entry is at oncs a sale and a
purchase, or a rovense and a cost. That 1s, the constriction of a
Sonplete’ sat. of balance equations to describe the allocations of the
Gutput of the sectors of the economy generates & second. set of
Sauavions which Geseribes the cost of each sector in the SeonCRy«

FesATer,Robert Loring, and Riley, Vera, A Comprehensive Bibliog-
raphy of Interindvstry Research, BRS-2, vol Ii, Farts 1 snd 2, Operas
Tons Research Office, Johns Hopkins University [spring 19557. U.
This i sn amotated bibliography of the Field slong with a discussion
of the techniques, research, and literature of Interindustry economies. .® Following p. 36.

Sue
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Hence the two sets of balance equations or the table vhich Ls derived
rom then nay be regarded a 8 double entry Accounting system in which
cach ror Gesoribes the allocations of resources and cach colum repre-
Gents the breskdowm of costs for any given sector,

Bach term in the balance equation, or each cell in thetable, is
celled o transaction. Bach transaction is similtaneously an allocation

+ (a part of the output along the row) and an input (a part of the costs
of the sector in the column). The nature of the transaction depends
upon the type of schema Which 1s established ana the kind of classifi-
cation system witch 1s adopted. The classification systea vill depend
upon the purpose of the study and upon the data avedlble. In addition,
£2'1o possible to differentiate the transection in other ways. Thus
a alotinotion between current account and capital sccount transactions
and regional differences anong transactions may be established.

In general, intercectoral analysis has dealt with only current
transactions for each sector, aud all cupitel transections have been
subsumed into one sector. ALL transactions which are for the purpose

. of capital formation have been segregated so that the funds accumulated
for capital formation appear as "savings" (explicitly or implicitly)
ia one sector for the entire table. Similarly, all capital purchases

i are’ represented by a single colum.
here are other specific kinds of transactions which are segregated

generally in the interscotoral analysis. For instance, the labor Sccourt
1s handled in a single row as a cost charged to each sector. Household
consumption a listed no single column. In addition, government
expenditures Including defense expenditures (colums) ind goverment
receipts (row) are listcd as separate parts of the economy, as are many
OF the services which arc performed in the eonomy.

These special segnents of the economy are grouped together under
the heading of fina denand, by which is meant that capital formation,
household conaurption, govermente, exports, services, aud so on, are
Final consusers. The allocations vhich this special seotof recdives£xom other sectors are treated as if they wore not used in the pro-
duction of goods and services which are in turn used in the GoonoRy-

The final demand sectors ave regarded as standing outside the. internal structure of the econouy, consuming final Production.
Because they are defined as fina) ConouRors, rather than Processors

ose

SECRET
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4a the economy, the balance equation stated earlier is modified to
take account of then. Tae recasting of the balance equation renders
then as follove:

I -
In this equation the xg represents the final demand sectors.

Since certain sectors have been excluded from the internal structure
of the sconony on the demand side, 1t 4s likewise necessary to exclude
“nese sectors on the cost side. fence the costs which correspond to
the final demands are treated 4s exogenous costs.

In this maner, the transactions of an economy may be segregated
into four groups. First, and most mumerous, are the transactions
among producing sectors; second, the producing sector-final derand
Grangactions; third, the producing sector-exogenous cost transactions;and fourth, the exogenous cost-final demand transactions. These Eroupe
are identified separately in Figure 1.%

‘The division of the economy proceeds from an assumption that, for :
analytical purposes, the transactions of an economy may be classified
as those which are structurally related (that is, endogenous) and those -
which are nonstructurally related (that is, autcnomous). The first are
characterized by the purchases (sales) of processing sectors from (to)
Gther processing sectors, which sre related to the output of the purchas-
ing sector.

Autonomous transactions -- that is, sales to final demand end pey-
ments to exogenous costs -- are those which are subject to forces out-
“ide the imediate stricture of the coonomy. For example, changes in
government tax and expenditure policy will influence directly final
domand purchases and exogenous costs, These autonomous transections,
or sectors, are, in effect, paraneters of the economy. (The term param:
ter is used in this case bo refer to those elements of the economy
To which arbitrary values may be assigned.)

The type of intersectoral accounting system which has been set up
in the preceding paragraphs is called a static open-end systen. The
type of analysis which can be performed with such a system is raferred
to as the analysis of parametric change. It is the purpose of analysis .With an open interscctoral system to trace through the economy the
¥ Following p. 36.

-6-
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consequences corresponding to & given set of parametric values.
Changes in the allocation to final demand may be selected as an example
of such anelysis.*

. The interdependence of modern economies, as depicted in intersectoral
accounts, is such that any change in final demand initiates a complicated
round of indirect effects. Intersectoral analysis is oriented toward

+ determining quantitatively the magnitude of the indirect effects of such
& change on the output of all sectors.

An increase of 10 million rubles in final demand for the output of
the aluninun rolling and drawing sector, for instance, induces an in-
crease in the output of that sector. This in turn results in an in-
creased demand for all inputs feeding into that sector. Aside from
labor, taxes, profits, services, and other exogenous costs, these inputs
are (according to Figure 1) logging, lumber, wood, and paper; chemicals;
petroleun products; coal; coke and products; blast furnaces; iron and
Steel foundries and forgings; alurinun refining; nonferrous metallic
refining; fabricated metal products; electric power; rail, road, and

. inland water transport; and communications.
Since the demand for aluninum is up, these supplying sectors mist

© expand their operations and their output. The expanded output of these
sectors means that the inputs into thom must also increase. In turn,
the sectors supplying inputs to the sectors which supply inputs to the
aluninun sector mist expend. Agadn, the sectors producing inputs for
the second-round suppliers mist expand and demand more inputs. This
process goes on in an unending strean of transactions. The transactions
gradually dwindle, however, and become So small se to be insignificant.
Nonetheless, the reciprocal and indirect effects are a substantiel demand
upon the economy, not immediately apparent when only considering the
direct effects. For example, in the instance of aluminum rolling and
drawing, the total indirect effects of a 10-willion-ruble final demand
purchase amount to about 5 million rubles, so that the indirect effects
are half as large ns the direct offects#% The process outlined sbove
1s referred to ss iteration.

Tt ie to be noted that in order to deternine the extent of the
indirect effects, 1t 3 necessary to make Sore sort of an assumption
~FBespr 30 Ft. below, for a deseription of other parameters of in-

- terest in econonie intelligence and an explanation of how changes in
then nay be used in analysis.
* See Te Role of Interindustry Studies in Beonomic Intelligence,

: ». 5,
S7-
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about the relationship between the fnput into a sector and its output.
In order to see just how the input per unit output enters, the balance
cquation given earlier can be stated again, not in terms of transactions,but rather In terms of the output of the sector times the input per uni
output of this sector. This is truly just rewriting the equation, since .

The product of the input per unit ouput snd the output ds the transac
Sion given in the first equation. Tae balance equation is nov vEitven
as follows:

30 Ky (ayy vagy bene + agX) <x =O
In this equation the signs have been changed so that the total outputof X; 1s sbsored by other sectors in the system and by the fine demand

sectors. This is o means of accounting for the fotal output of sectori
Referring again to the structural table, it can be seen that

the a1)'s cen be derived from Figure 1 simply by dividing everycunber dn the first colum by the total of the Fire! otum. iisoperation bas been performed in Figure 2. .
Tiere are two vays of looking at these numbers, or input-output co-

etticients. Firat, they sre descriptive of the technical siructure of
‘the economy. They say that if one wants "P" percent more output from a

given sector, it is necessary to have "P" percent times each one of theseCostTicionss to support the higher level of output. In another way, o
column of the coefficients is a detailed percentage allocation of the
costs of that sector.

Many factors influence the input-output coefficient. One is Obvi-
ously the technology 1%self. If vechnolody changes, then the coetfi-Clonts vill Change. Changes in the relative prices of inputs and outpits,Changes in the mount of capital in the sector, changes in the scale of
Gut of & Sector, aid changes in the product mix Gf the sector all illChange the coefficient. Frequently these changes sre quite smell, and
in those instances vhere the change in costficient is Large, Lt ib pos
sible to make special allowance for that fact.
Fe syabol ay, represent the value of the output of sector i neces
sary to produce de whit of the value of sector 1. The symbol X| reprecSerits the value of Gutput Of Sector 1. The coabined symbol aig) repre -
Sent the total value of fnpute into sector 1 fran sector i aM 1sCauivalent to the symbol x13 in equations 1 and 8, above:
** Following p. 36. -
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Analysts generally proceeds on the sssumption that the input per
untt output 16 fixed~ This need not be the case. If sufficient data
are available, 1t 1s possible to take variable coefficients into account.
The fact 1s, hovcver, that paucity of date usually prevents anything

. xcept the simplest AseuRBtion -- that the Coeticients are fixed.
he process of iteration indicated sbove 1s the method by which the

- indtroct ebrects of any change in final dopand are traced throueh the
“ooncmy. This io a low ond expensive process. It is possible to vork
uta Simpler solution so that Gil of the interrelstionships are taken
Thto" account simitancously. Taio involves the mumerical solution to
the set of balance equations of the type of equation 3, hove. With
Such a solution it 18 not necessary to iterate cach time one wishes to
Gotormine indirect effects; rather, it 1s possible Simply to refer to
a table and read off the FesLte.x

It mist be remembered that the technique 1s not in 1tself a predic-
tive device. Toe predictive cloment eaters through the parametric
Changes which are inposed on the economy. It is & vehicle for completing

. conditional statements of the form "If A, then B." The "A" is a
Drediction shout a change in final demand or & hypothesis to be tested.
"Then" is the analytical framework by which it is possible to derive

- conclusion "B," which is also a prediction of the implications of a
hypothesis. "B" may be a schedule of sector outputs, to be compared
with previous outputs determined before "A" was specified, to be com-
Jarod agatngt an setinated capacity, or to be weed in further analysis.
Tnterscctoral techniques Simpy Grey the prediction slong or revenl
the implications of & Hypothesis and Tender them in a vay vhich vould
not otherwise be cbvicus: Sines the analyels embodies LAorFation about
the economy, it influences the derived conclusion "B." To the extent
that data ake uareliabie, this basic uirelisbility remains in the
derived conclusion. In any event, however, if "A" is an inaccurate
forecast or uninformed hypothesis, then "B" will be helpful only if
i2 Tevesds that "A" 16 mot appropriste.

III. Construction of the Soviet Structural Table.
The problems of conducting an intersectoral flv table may be sumed

into two headings: (1) the classification of the economy into meaningful

ForSu Table, seo The Role of Interindustry Stuttes in Economic
Intelligence, Tabie’3, p85; Cr

.5-
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sectors and (2) the quantification of the resulting teble. The classi-
Sication systen enployed tn the current study stems from two primary
considerations, Tie first of these is the detail of the model, Too
detailed o table would have seriously overtexed the available facilities
in terms of detailed information about the structure of the Soviet .
“Conon. Too small & table, while reducing the burden on data sources,
Voila have the Gissdvantage of concealing more than it revealed.

The second consideration was to classify the Soviet economy fn such
a vay 36 to permit the maxim exploitation of existing intelligence
Cotimates and, where necossry, US analogy. The usual procedure within
She Intelligence commnity has been to make estimates on & product basis.
Thus the largest share of availablo date vas in this form. he classi-
fication system se it evolved represents o sectoring of the Sovict
economy by product activity rather then by processing activity or industry.

Tue final classification systen adopted divided the Soviet econony
into 61 producing sectors and 5 nonproducing sectors. (In the cece of
final demand there are seven sectors.) The scale of the quantification
preblem is indicated by the 4,L88 cells in the table. The procecure -
Saployed was, wherever possible, to plece together the table, using
Sntelligence data as basic controlling information and analogous date
to £111 the gaps. .

In order to obtain a balanced Seble, it vas necessary to express
table values in terms of & mumeraire. For this reason, ne value
employed In the table are expressed in terms of 1950 rubles¥ Tis
procedure has the adventage of using, vere date exist, Soviet relative
prices and thus appropriately welghting the outputs of the various
Sectors. At the cane time, 1t necessitated, where data vere not available,
the construction of fictitious prices. Every effort vas mde to construct
these Flotitions prices in such a manaer 85 10 approximate the relative
velghts extant in the Soviet economy.

* The use of 1951 prices would be more appropriate in the study of the

Soviet economy in 1951, but the use of 1950 prices (for which there are
better data) is believed to have produced practically the same results. -

S10
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The methodology 1 described below wider the following headings:
a. Estimates of the value of total supply for each sector.
©. Eetimter of exogenous corte, tat part of costo not\ Fopresented by purchases Trem other proACing sectors

Gi" the coonany (for example, veges, waves, and profits).
¢. Eotimates Of endogenous coats, the purchases From other- Srotusing sectors, by Sector for the sector in question.
4. Eotimces of final demand, the aistrivution of each sector's

Gutput among he nomproducing sectors (for example, house-
holds, government, and investment).e. Adjustients, the balancing and reconcilistion of the final
Shrotaral table.

A. Estimates of the Value of Tote] Supply.
‘The concept of total supply employed in the present report is thesum of net Gomestic output and Iaporte: Fis varies from the conventional

total supply concept in that it excludes intrasectoral consumption. These. Lransactions were ontetol in order to reduce the iapact of differences inorganizational structure between the US end the USSR, which %ould be feltVanover applying US analogy.
° The estimates of the net output of a given producing sectorproceeded fron the sccumation of available data regariing the outputof products incluted in the sector. Where these Gata included Gil theproducts of a given sector, tho process was somplote. Where available

intelligence provided information for only & portion of the products ofa given sector, Lt wes necessary to Inflate the stimte. If possiole,this Inflation vas performed on the basis of Soviet data, suppiementar
intelligence, the 1941 Plan, or other information. In the absence ofany other data, Tinal resort was £0. US analogy. Where the 1atver vas
used Tor Inflation, the effect vas to force the Govier sostor roduc’Rix to approximate the product mix of a corresponting US sector.

Transactions within the table are valued f.0.b. producer,sncluding the vholesale trade margin. In the case of consumer goods,however, the retail trade margin has been deducted and & retail Leadssector fas been established.  Ideaily, transactions between sectorsVould bo recomied in terms of producer's values The Lak of sufi. Cent detailed information, hovever, prevents fhe establishment of a

“u-
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separate vholesaling sector, foreing the integration of the wholesaling
Sunction with the producing function. Tne general procedure of cstimating
the value of a sector's output is indicated in the following tabulation
for coal:

Het Price £.0.b.
Domestic Output Producer Total Value :
(Thousand Metric (Rubles per (Million

Product Tons) Metric Ton) Rut Jeo
Antaracite 39,50 20.3 3,567
Bituminous coal 165,500 gs 1630

Lignite 7,400 5h.2 b,195
Peat 1,600 ko 2J0é1
Inport
(including customs) 1,525

Total 25,98
B. Estimates of Exogenous Costs.

in important distinction in intersectoral analysis is between -
thone flovs which are structurally interrelated (endogenous) and those
Which are nonstructurally related (exogenous) to the output of other
industries within the classification employed. The exogenots (or
autonomous) sector in intersectoral analysis is similar in nature to
the gross netional product sector accounts. That is, final demand is
sinilar in nature and say under some conditions be equal to gross
national product computed on the basis of finel product. In the seme
Fashion, exogenous costs ave similar to gross nations] product com
puted on the basis of charges against inal demand -- that is, from
the income side of the economy.

The istinction between structurally relsted and exogenous
(autonomous) costs shows clearly in the theoretical representation of
the intersectoral system as a set of n linear equations of the form

Hy = mags sept = sat ny
where X, 1s the total cost (value of the output of the Jth sector, the :a1) terhs represent the linear input coefficients for the endogensus
(structurally related) sectors, and Xe, those costs which are ot .

Cae
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assumed to be structurally related. It may be seen from the above that
“he greater the costs assumed to be structARALly T61ated to output, thesofor ¥i11 be xed, If ALL cots vere asuncd to be structuratly resTated, then og wLIA be sero

In the 1ight of the above, & survey of those costs, assumed inthe present report to be exogenous, 1s in order. There sed five major
categories, including household income, government receipts, imports,Services, dua trade, The selection of these costs as exogenous restsupon two considerations. First, the structural relationship betveenthese coste and the GWpLL of & COnGUTING S00tOr 16 Frequently notreadily apperent, nor may 4t be as appropriste to represent these re-
lationships as linear. A brief glance at the government row willinitcate the nature of the relationships between & sectors payment tothe government. aud the outpat of that bector. Polley decilons which
change the level of taxes and/or the character of taxes will have adirect impect upon the share of total costs going to government. In“he USSR, for example, a HLft from the mere tax too personalincome tax would have the 6£06ct of requsing sharply hat portion of. the costs of, say, the consumer goods sector going Lo the Goverment,independent of the output. of those sectors. Changes in the nature ofthese exogenous costs are frequently the result of policy decisions of. hs type, and such changes are outoide the direct purview of the model.They axe, in effect, parametric changes

The second consideration £inds its basts in the lack of dataabout the sconoaic structure of the USSR. The absence of informationregarding the structural relationships among seetors in the Sovietcoonary forces the use of US snalogy: Tris prosequre admittedly intro-duces error, but to use US analosy vo estimate he share of tote costsgoing to these nonprocessing sectors would irercae that error subsanHelly.
For these reasons, it was felt to be appropriate to caleulatethe total of these exogenous costs and distribiie them anon the varioussectors dnacpenent of the estimates Of the PArticular endogenous eosisFor u given sector. Tue data from which 6 Great many Of hese ostimaeswore. derived vere developed in research on Soviet national accounts andIhe Soviet bulast. The items included in these Scotors and. he methoswhereby these costs were allocated Song the various sectors dre outs. Tinea below

.
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1. Household Income.
Household income (in the present report) includes the

solovtng:
Billion Rubles °

Nonagricultural income 387.6
Aericuloural money icone 971
Ariculturel income in Kind 1
egos and. incon in kind of forced labor 2.5
Transfer payments oi

Total 648.9

Nonsgeicultural incone vas distributed among the
sectors dn the forloring manner. Setinates of Soviet enployrent by
industry group (for example, machine building, ferrous metallurgy, snd

construction) for 1951 were weighted by wages derived from the 1941

nT Ene reautting. inex. permitted the celeulation of wage cstimates .
Teo” ihe industry groupe. This was further disaggregated among the
Various sectors included within the industry groups.

Agricultural money income was distributed among the -

sectors as follose the share atirivutea to sovihor employees vas
largely allocated to those sectors producing Industrial crops (such

‘a oil-bearing crops), Machine Tractor Station (MIS) wages were allo-

ere ne Srtotural services sector, snd Kolkhos money payments
| vere aigurivuted among the agricdltural producing sectors on tae basis

ouput. Tncone in kind¥ vas distributed on the busis of tha sector
Gisoribution ofthe crops produced.

Forced Jabor incone was derived from estimates of the
numbers involved, valued by 8 “minimum scale of living" budget. This

Toren vas. asptributed among the sectors an & mamer which reflect
ona vith regard to the industriel distribution of this resource.
i orgest sharces were atirivated to mining, logging, and construction,
ion Teceer amounto aistrivated among the agricultural and mRAfactring
sectors.

resestimate of income in kind differs fron that used in
Constmusting grons national product accounts because different valua-
Son procedures were used. -

=.
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2. GovernmentReceipts.

Estinates of government receipts include the following:

BillionRubles

. Tax receipts

Turnover tax 247.8
Personal taxes W.3
Income taxes 7.6
Soctal insurance taxes 21k
Miscellancous revenues 15.9

Nontex receipts:

Enterprise expenditures
for training and education 8.7

+ Gross enterprise profits 1ki6

Total : 490.3

Government receipts which have been omitted include MIS
revenues (5.2 billion rubles), reparations (estimated to be approxi-
mately 6 billion rubles), and sale of bonds (37.0 billion rubles). MIS
revenues have been excluded, end correspondingly all government expend-
itures for MIS operstions, except the estimated subsidy, in order to
treat the sgricultural services sector in & maner comparable with the
other sectors and to disassociate 1t from the goverment. Reparations
and the sale of bonds have been excluded because they represent capital
transfers. he sale of bonds is treated as savings in the economy.

Where information was available, government tax re-
ceipts were distributed among the various sectors in conformity with
Soviet tax procedure. Thus the turnover tax was assured to be paid
by those sectors producing the comwodity taxed. The general procedure
was to caleulate the tex payment by commodity, subject to the control
imposed by the independent estimate of the total turnover tax payment.

- The income tex 1s levied on cooperative and kolkhox
actvities and was distributed largely among the agricultural sectors
in the same manner as kolkhoz money payments. Social insurance taxes

S35
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(to borrow a tern fron US procedure) and enterprise expenditures for
training and education were distributed on the basis of vege payments.
Miscellaneous revenues include import duties and o large mumher of
ALIUnion and republic taxes. Where information ves avedlsble, these
were distributed on the basis of Soviet data. Where it vas nob ©
available, these taxes were distributed on the basis of Sector output.

The rationale for the inclusion of all profits in the
governzent. sector Ls inherent in the nature of the Soviet decision-
Baking machinery. To include profits of enterprises in the household
Sector, as ic done for the US, or to place them in a separate sector
would fmply a degree of private control over their disposition which
does not oceur in the USSR. Total profits elloceted to the govern
ment include:

Billion Rublec
Profits petd to state budget u7.8
Retained profits 3300 .
Capita consurption allovance 20.8
Purchase of bonds by enterprises io

Total 14.6 :

Profits vere distributed arong the sectors in the
folloving manner. Estimates of the plamed profits, by brond Soviet
industry categories, vere availble for several postwar years. Sectors
were grouped to correspond, as closely as possible, to these cate-
Boris. Profits vere then distributed among the sectors on the basis
of output. Similar information (in slightly more detailed form) was
available for investment. This wes onployed in & similar mmer to
distribute capitel consumption estimates among the sectors.

3. Imports.

Estimates of Soviet imports from the West are available
in the form of detailed commodity breakiowms. Additional information
in lesser detail is available for Soviet imports from the European
Satellites and China. The valuation of these commodity estimates is
subject to substantial linttation. To sets of date are aveilsble: -
Soviet official amouncenents of the ruble value of total imports and
calculations of the value of goods shipped to the USSR from the Hestern

S16
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nations. Tne Soviet official sunouncements apparently are presented
in terns of a forelgn trade ruble, which has & value substantielly
greater than the domestic ruble. Similarly, sotimites of the value
of shipments fron the Western nations are converted to rubles at

- official rates, which once again understate the value Of imports relative
%o domestic production. Where there were no estimates of value, as
was generally the cece for Soviet trade with the Buropean Satellites

- and China, 1 wa necessary to construct fictitious prices. ne control
For this procedure ves the smounced value of Soviet imports. Imports
generally vere allocated to the competing domestic sectors. Where noCompeting domestic sector existed, they were channeled Lo the consuming
Sector.

Lk. services.

Te services sector represented in this report consists
largely of educational, health, sd personal services, including housing.
Purchases of the endogenous sectors directly from services are limited
by She structure of the Soviet economy and are largely cotimated on

. the basis of modified US analogy. As may be observed from the table,
the largest purchasers from this sector are households and the goverh-
nent.

5. Dade.
rade 1s an artificial sector, constructed to perform

the function of retail distribution of commodities to the fins consumers.
Tt 10a direct result of the valuation procedure SHPLoyed = £.0.be
producer. By ite nature the only sale of retail trade is to households.
The total of this sector vas determined from Soviet sanouncements Of
the cost of trade.

C. Estimates of Endogenous Costs.
The nature and method of allocating exogencus or monstructursllyrelated costs are outlined shove. Attention is now turned to theStructurally related costs -- those costs hich vary 8s a function ofchanges in the level of output of the producing sector. These costes

for the present report, are presumed to vary in direct proportion to
output. ‘Tt mist be noted that this assumption is dictated by the

- available data rather than by the method of analysis.

Sa
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If each of the 61 processing sectors were to purchase from every
other sector, there would of necessity be 3,660 entries in the inter-
Sectoral park of the table. In pany instentes the estimate a zero, but,
even 50, & formidable statistical provlen remains in maicing the other
Chtrics, Taree methods are availible by which estimates of the purchases .
of a given sector fron the other profucing sectors may ve derived: The
Cire noua be 20 prepare 6 detailed distribution of ihe outpt of the
Jarious sectors. hg second would be to construct a detailed doput .
Dattern for cach sector of the Soviet economy. The third method would
Beto use such US data as are availible to approximate Soviet input of
Cutout patterns. Because exioting intelligence and collateral nfor-
mation are not adequate to peralt the derivation of detailed nut, or
Gate, pattems Tor hege tectors of the Soviet economy, it 4s necessary
To Fechrt to US date, modifying the US experience where information about
the Soviet coonoay 15 availeble.

US input (or output) patterns are available from the series of

snterintustry studies whieh have been comducted for the US econcay.
The use of those data, hosever, io subject to severe limitatione, sone
of whieh are indlcated belor. One is the provlen of industry technology. .
Tne fivect use of US interindustry date to spproxinate Soviet pit
Tatterns vould tnply he aosumption of identical industrinl teotnologies
ed structures. A second Limivation io that co use unadjusted US
Interindustey data vould force upon the Soviet sectors the US industry's
Dromuce mix. Toat 10, the Aiotrivution of commodity outputs within
Soviet sector would have vo be identical with the discribution vithin
The corresponding US sector. A third Limitation ds that the use of US
Gata, unadjusted; woulA force upon the Soviet economy the US pattern
oF relative prices.

In order to reduce the lnpact of the first wo Limitations, US
input (or output) patterns should be derived on the basis of the pro-
dustive process employed rather than by using the patterns of inputs Te-
Qired Tor a given industry to produce a product -- that is, by process
heiyets rather shan by industry snalyeis, Sufficient data, however,
re wor nor availble to permit the construction of a processing model
of adequate detail for the US economy. The input coefficient (input
pattern) study employed in this report represents a point midway between
Iiustry analyots ard process analysis. Ihe so-called primary Froduct
Study 10 an avtenpt 0 estimate for the US the input patterns required
fo prouce a given 1st of commodities or groups of closely relsed -
comodtties.

JT
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Te primary product study vas employed dn the following manner.
The commodity input patterns vere aggregated into sectors corresponding
to those for the USSR. Endogenous costs vere derived as a residusl by
subtracting the exogenous costs from total cost. Endogenous costs were

- then distributed among the sectors on the basis of the input patterns
derived from the primary product study.

- D. Estimates of Fina) Demand.
Endogenous costs represent the distribution among the verious

producing sectors of the cost of producing a given output. That is,
Viewed as colums, they represent expenditures by the sector being
analyzed. Conversely, endogenous costs also represent the distribution
of output among the various sectors. Thus cach roF represents the
atstribution of the output ofa given sector among the other sectors.
When the processing sectors do not consume the total product of a
sector, as is the case for most sectors, the residual is consumed by
the fiial demand sector. This may be formalized os follows: the
commodity flows of an economy can be represented by & series of n

. equations,

A ym oiply yg = eee m Byky = xg
where X; 1s the total value of the output of sector i, each aigky repre
sents the purchase by sector § from sector i, and Xi, represents’ the
purchase by the autonomous, or final demand, sector from sector i.

The formal relation of final demand to exogenous costs may be
seen by comparing this set of equations with the one presented earlier.
Thus 1¢ nay be seen that total exogenous costs equal total final demand:

5 Xa z 3 Ket
+5 fet

Tt may be noted from the data presented in Figure 1 that for particular
categories of the autonomous sectors the column and Tow oums are not
cqual. Indeed, the investment colum, which sums to 240 billion rubles,
has no row counterpart, In total, the receipts of the autonomous Sectors
(exogenous costs) equal the expenditures of the autonomous sectors (final
denand), as 1s the case for all other sectors of the cconony. For
expositional purposes, however, the categories used to describe final

. demand sre slightly aifferent from those used to describe exogenous
cost. This relationship ie presented belov:

S19
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Exogenous Costs Fina Demand
Biziion sissonRubles Rubles.

Household income 649.0 Household expenditures 609.0
Government saministran

Government receipts 490.3 tive expenditures 211.2
Defense expenditures 90.4

Inport 13.5 Exports foo
Services 152.0 Service expenditures 3.9
Trade 3) Trade expenditures 239

Tavestrent aos
total L317 Total LET

Estimates of the expenditures of cach finsl demand category
proceed tron data developed. ih analysing Soviet ational Accounts,
ith modLrications orcasioned by thé nature of the current study.
Tavestnent, the one column without a To counterpart has the following .
relationship vith the other categories:

"Savings" Investment

Bi3ion BizzionRubles Rubles
Household savings 40.0
Government savinge 188.7
Service savings 8.1 Gross domestic investment 236.8
Tet import balance 3.5 Tet foreign investment 3.5

Total 20.3 Total 240.3

The purchases of the final depand categories vere distributed
anong the various sectors, where possible, on the busis of information
hout the Soviet economy - such te Gtimtes of output patterns, budget
Studies for Sovict households, the Soviet government budget, and estimates
of military force levels and dctivitiss. In other cases the natuse of .
The comotity in question indfosted the final demand purchaser -- for

—20-
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exemple, agricultural, construction, and building machinery, with the
exception of replacennt parts, are almost solely investment goods.
Finally, where no other approach was available, US analogy was employed.

. E. Adjustments.
In order to approximate more closely the structure of the Soviet. economy, 1t vas necessary to Introduce some changes nto the model computed as indicated above. These changes were occasioned by the varianceof the model from known features of the Soviet economy. In effect, the

model was economically out of balance -- 1t vas allocating improperamounts of some commodities to the varlous sectors. For example, ini-
tially, as a result of the procedures outlined in the preceding sections,more than 50 percent of the total value of the output of petroleunproducts was being allocated to the sgricultural sectors (inclulingfisheries, hunting, and trapping), This result is in sharp contrastwith intelligence estimates of the use of petroleun products, whichindicate that roughly 25 percent of the total value is allocated to
agriculture.

: Imbalance in the current report is generated by five primarysources: (1) inconsistencies among the estimates of total output,. (2) errors in the caloulation and atsertbution of exogenous cesta,
(3) technological differences between the US and the USSR, (b) product
mix differences between the US and the USSR, and (5) differences inthe structure of prices between the US and the USSR.

The process of adjustment was to analyze the model, first rovby rov and then column by colum, using existing knovledge and estimatesof Soviet output and cost distributions to introduce corrections. Insone cases, vhen information regarding the Soviet structure was lacking,the nature of the product itself provided, by inspection, the basisfor change. The fact that the teble Le balanced does not mean thatinconsistencies do not remain, concealed either dn the structural re-
Lationships or in the autonomous sector.

IV. Limttetions,
Linitations inposed upon the application of a general equilibriunzodel in the USSR sten primarily from the lack of accurate data ex-: pressing the meaningful structural relationships of the Soviet economy.This 1s at once a classification problen and a data acoumilation problem.

Sa
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It vould be possible, employing an ideal classification system end
Poseessed of adequate data, to consiruct a nonlinear ayumi motel,
rien would closely approach the renliey of the Geonomie. eystem nilyzed.
Thus £4 pay ve seon that the Limitations of the current model of the
Soviet. coomony are o direct result of the classification systen employed .
ard the nature of the data enclosid within this framework.

he sectoral structure employed in the current report 1s, a: stated .
before, & coupranise between ihe 1inits of avaliable information and the
Teed th astaiion a syetom of Bectore vhich 15 revealing for Analytical
Deeposes. Hethin this classification structure the data eaployed are
eRe up of Alvect astimtes derived from Soviet data or ure estimates
Gerives from US snalody. The points at Which error may be introduced
into the model are listed below: (1) estimates of physical output;
(2) estimates of prices; (3) estimates of exogenous costs, both in
total and for the sectors; and (4) estimates of the structural rela-
Hionships between sectors, Unfortunately, the nature of the techniques
capioyen. prevents a Gefinitive statement Of the extent fo hich errors
or earimte will tnflocnce the Fines resuite. That 18, error nay ve
Cuniative on they may be offestiing or cancelling. In general, however, ,

may be aceuned. for. operational purposes shat the final results Vil
be mo more. reliable than the Initisl cotimates, and may, in facts be
Conelderably less relldble. 1 Lo apparent, then, that the model ftselt .
So emdy a First approciaation Lo. the: stracture of the Soviet eocnony
ant" such $houla be employed wiih oireumspeotion ond that aay con
lusions raw fron ite appiications are subject So broad guaLiticarion.
V. Applications to Sconontc Intelligence.

Soviet, tntersectoral information and the analysis of the Soviet
economy using intersectoral techniques apply directly 50 the solution
CF many scongale. nte1ligance problems. Whenever a Juestion arises
Conearaing the operation and Siructure of tne econo or the iMFact
onthe. soanomy OF any event, hypothetical or reals the structurel table
15 user.

here are three general classes of uses of the intersectoral study
in comments inteAtigente. The First use is she direct application of
Intersteroral inforsation concerning a sector of the SconoRy to he
anatyats of that sector and ius relations with the rest of she coonoay.
he Tooona use 45" an oxganizavional ues. ani revolves. sbout the fact .
hata double. entry Socounting syaton for the sconoRy Bakes the organ:
ization, Handling, use, and Drecentation of data more proupt. amd
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systematic end less subject to error. Amalysts is the third use of
intersectoral study and 1s the one tovard which all research efforts
are eventually directed. Analysis with dnteracctorel techniques makes
1t possible to examine a wide renge of "impact" problems and to take

. into account explicitly all the complicated interrelstionships in thecooncats sytem
. A. Direct Use of Data.

The structural table serves highly significant uses in present-ing information about each sector of the conc. This Information
consists of (1) the use pattern and (2) the input, or cost, pattern. Inother vords, the table Shors the llosstion of tha total output of theacotor among all the various conouning sectors oF, alternatively, thepurchases of the various consuming sectors fren the sector in auistion.Tn addition, the table shove the allocation of the various protucins
(supplying) sectors to the sector in question or, alternatively, the
purchases of that sector tron all the producing sectors. Necdicas toZay, such a breakdown of costs and output 1s an cosentisl ingredient inthe analysis of any sector of the economy asd Ls basic to an wnderstand-

t ing of the place of the sector in the economy as a whole as well as of165 oun characteristics and capibilivien.
° For instance, the structural teble shows what purchases thepetraleun sector makes from other sectors, ac show in Teble 1 in whichThese purchases are expressed as percentages of the petroleus sectorstotal costa and aa percentages of the SuplyLng sector's output.

Tne 2
Input Pattern of the Petroleun Products Sector in the USSR

1951
Fercent

Proportion of
Total Costs of Proportion of
“he Petroleun Total Output ofSuppytng Sector Products Sector Supplying Bestors

. Lougtng, dusber, wood,
and paper products 0.28 0.13Industrial thorgantc

- chemicals 0.06 0.13

Le
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Tabie 1
Input Pattern of the Petroleun Products Sector in the USSF

1951
(continued) .

Percent
Proportion of |
Total Costs of Proportion of
the Petroleum Total Output of

Supplying Sector Profucts Seator Supplying Sectors
Chemicals, n.e.c. 0.29 0.14
Vegetable and animal
oils 0.06 0.05
Crue petroleun wi 89.3%

Cont ole ora
Coke and products olos oloh
Nonmetaliic mineral

mining, n.e.c. 0.03 0.09 :

Yommetalite mineral
manufacturing, n.e.c. 0.06 0.12 .

Fabricated metal pro
ucts 0.20 0.08

Inbustrial equipment,
n.e.c. 0.06 0.06
Electric pover 3500 32
Rail transport 0.16 0.08
Road tranoport oie olor
Tndand water transport 0:25 2lko

Conmuntoations 0:03 olor
Hoasehoids 1.57 oli
Government 58.15 2.28
Imports 6.65 9.51
Services 0.08 0.01

Total cost 100.00 0.74

Fron Table 1, one can resdily see the fmportance, in value terms, .
of the ortpt of the’ various seetord to the petroieun sevtor. This is
Gamonstrated not only a6 proportions of the Total costs but also in terms

2k -
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of the proportion of the total output of these other sectors being
absorbed by the petroleun sector. This information is vital to any
analysis of the impact of a change in the output of the petroleun
Sector or the impact on the petroleus sector of a change in some of

. its supplying sectors.
In addition to the input pattern, one can, through the struc-

. tural table, examine the distribution pattern of the petroleun
sector. Teble 2 presents the distribution of the output of the petro-
Teun sector as a percentage of total petraleun output and also in
terms of the percentage of total costs of the consuming sectors repre-
sented by petroleun purchases.

Table 2
Distribution Pattern of the Petroleun Products Sector in the USSR

1951
Percent

: Proportion of Total Proportion of
Cutput of the Petro- Total Coste of

. Consuming Sector leun Products Sector Consuming Sectors
Antal, poultry, and dairy
products 0.18 0.08

Food grains end feed crops oo 0.03
Cotton 0.3 031
Vegetables 03 0.7
O11-beartng crops 0.38 0.32
Agricultural services 2163 15.33
Fisheries, hunting, ead

trapping 5.33 3.38
Agriculture, nie.c. 0.39 0.8
Veet. 0.18 0.05
Groin, will, and bakery
products 0.46 0.08

Canned and other products 0.8 0.3
Textiles 1:68 [2
Apparel and house

. ‘furnishings 0.26 0.08
Logging, lumber, wood,
and paper products 0.76 0.37

Jos
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Tavie 2
Distribution Pattern of the Fetroleun Products Sector in the USSR

1951
(continued) .

Percent
Proportion of Totel Proportion of
Output of the Petro- Total Costs of

Consuming Sector Teun Products Sector Consuming Sectors
Industrial snorgante
cheaicals 137 3.08

Rubber 1.9% 6.45
Chemicals, n.e.c. 5h 2.58
Vegetable and animal oils 0.09 0.08
Crude petroleun 0.61 3.75
Coal 0.35 0.26
Coke and products 0.36 0.26 .
Rubber products 0.76 0.76
Leather and leather

products 0.3 ou .
Cement and concrete

products 0.16 1.05
Structural elay products 0.52 9.27Normetallic mineral
mining, n.e.c. 1.92 6.79

Nonmetallic mineral
manufecturing, n.e.c. 1k 2.32Iron ore mining oz 1180

Blast furnaces 0.34 0.57
Steel rolling and drawing 3.17 2.83Iron and steel foundries
and forgings 015 1.95

Nonferrous metellic
mining 1.36 3.57
Copper refining 0110 [x4
Copper rolling and drawing 0.04 0.31
Aluminum refining 0.36 2.8
Aluminum rolling sad
drawing 0.08 0.75Nonferrous metallte
refining, n.e.c. 0.64 1.24 "

Nonferrous metailic
fabrication, n.e.c. 0.04 0.41

- 26 -
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ble 2
Distribution Pattern of the Petroleus Products Sector in the USSR

1951
. (Continued)

Percent
Proportion of Total Proportion of
Outpat of the Petro Total Costs of

Consumtng sector Tous Products fector Consuming Sectors
Fabricated metal products 0.43 0.17
Engines and turbines 0.07 0.58
Tractors oor oa
Agrienitural, construction,

‘and mining machinery 0.06 0.24
Machine tools and metal-
orking machinery 02 0.31

. Special industrial machinery olo1 0:2
Trustrial equipment,
n.e.c. 0.26 0.29

. Motors, generators, and
transformers 0.05 0.13
Insulated wire and cable 0.0L 0.17
Redio and related parts 0.03 0.09
Electrical equipment, n.e.c 0.08 0.24

Automotive equipment [0 0.17
Merchant shipbuilding 0.05 0130
Raiirosa equipent 0.02 031
Industries, Bree 0.15 03
Electric power 1.72 1.84
Rat) transport sn Ts
Road transport 15.39 11.92
Oceanic transport 0.21 2.69
Inland water transport baTL 2.59
Air trensport 0.63 6.2

Commntcations oi oich
Households 5.34 0.17

Government administration 5.68 0.52

* Defense 54k 1.16
Exports 0.62 1.20

sere
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eble 2
Distribution Pattern of the Petroleun Products Sector in the USSR

1951
(Continued) ‘

Percent
Proportion of Total Proportion of
Output of the Petro- Total Costs of

-—__Consuntng Sector leun Products Sector Consuning Sectors
services 0.26 0.0
Trade 0:26 0.2
Investuent 136 02

Gross outlays 100.00 oh
The above information also provides a basis for the amilysis

of the petroleun sector in relation to other sectors. Of considerable .significance is the amount of petroleun going to so-called 'veuk"
sectors, those where a cutback vould be felt in case a reallocation
Were necessary, as in the event of war. 2

Thus the structure of costs and output of the petroleun sector
15 of value by itself, as is such information sbout every sector of
the economy. The structural table highlights such data and makes them
available for direct use in the study of any given sector.

B. Orgentzationsl Uses.
Stace the structural table is a double entry accounting system,

a cross reference of costs and shipments of each sector and ali other
sectors, the spproach naturally develops & filing system in which allof the information about the economy can be conveniently and logically
plsced. The Soviet structural table iteelf is in fact » filing system.
Behind the tabulations lie a mich more complicated set of filec. These
files encospass all the relevant date on cach sector, including price
date, production infornation in heterogeneous units, technical inter-
relationships, cost, and shipment dats, and other such information.

S28.
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The Soviet structural table presented here (Figures 1, 2, and
3%) has been balanced and frozen for purposes of this presentation.
The real intersectoral file is far from being static. It is a constantly
Eroring, changing compilation of date. It is arranged in such & manner

. Ghat thre are contimal accretions to the basic fund of knovledge of
the suruceure of the economy. Nev Gata are being added continually.
Becter information 1s replacing that vhich is less relsble, Date

. From various levels of product segregstion are being inserted to act
a aomtmots. over disaggregated date and <0 F111 gaps in laree ageregates.
New research in all sectors of the economy finds its way into the
interscotoral file.

he fact that the intersectoral file is continually changing
and improving implies that no structural table ds final. Foro
Speciric purgose, & table can be dram out of the files, assembled,
Feconcilot, and used. The structural table in this report vas dravn
Up in just’ this fashion. When the intersectoral file reached the
Detat, Where 1t was believed that sufficient information existed to
Beserble a table, it was drawn Gut, collated, ond organized, and the
fable was set up. Tuis present table, however, is Just one such table.

. Given an intelligence problem, another tsble, using all of the data in

Che File at that tine, would be made up. Tis, in performing snalysis,
. the latest information in the intersectoral file is ued. At another

Une, fon another purpose, snother tabulation would be developed in
Lhe” bame. nanmer, uing the latest information in the file at the tine.
Toe the intercectoral file, & continuing and graduslly improving digest
of Information, stands ready on short notice to support those estimates
Vhereln it i useful with the latest intelligence availsble.

he filing systen implied in the structural approach makes
possible another sportant organizational use. This is to test the
Teliabiity of data and check their consistency. When data have been
Sesenbled in the file, it 1s possible to evaluate their reliability
by comparing then with other information. Every sale of & product is
lao a oot to sons other sector, and every input is Part of a sector's
output. Hence the data con be checked and cross-checked. Data vhich
are insonstatent often can bo wecded out, end the general level of
Celiability and refinement can be raised, New information can be
Compared with existing data, and the relative merits of cach can be
assessed.

In addition, the structural approsch has considerable educa-
t1ona1 value In providing a similtancous view of cach sector, of 1ts

i {nterrelationshits with ther sectors, and of the sconomy 43 a whole.
F Following p. 36.

Lm
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It is al) too easy to get lost in the study.of individusl products to
the relative neglect of their relationships vith other products and
the economy. The spproach also provides @ guide to further research,
not only along structural lines but slso in other methods. Gaps in
the data can be spotted readily, and steps can be taken to remedy them. )
If price information for a particular group of products, or mrodction
information for sone sector, or any other information 1s needed, the
technique, backed by ite organizational end data-handling system, makes .
it possible to detect the missing elements. An examination of the files
makes it clear that, because of the weakness of dats, some types of
analysis cannot be undertaken but that other kinds of analysis can be
profitably expanded or that other techniques should be exploited.

C. fnalyticel Uses.
Tne direct use of intersectorel information and the benefits

to be derived from its organizational system are important and
valusble adjuncts of intersectoral research. The final purpose,
hovever, is in the snalysis of specific problems. There are mary
kinds of analytical use, which can be broken down under two headings.
The primary aim of structural analysis is the examination of the impli- .
cations of changes in the econony which affect sector outputs or other
characteristics of the economy. This type of analysis is generally -Charaoterized as the analysis of parametric change. A parameter 1s a
nonstructurally related element of the economic system -- for example,
technology and governmental economic policy decisions. The otheranalytical uses oan be grouped under the heading of ancillary uses and
assist in verifying and amplifying other kinds of research.

1. Amslysis of Parametric Change.
The principal parameters in structural analysis are (a) the

allocation of sector outputs to the final demand sectors (households,
government, defense, exports, trade, and investment), (b) the techno-
logical structure of perticular processing sectors, and (c) the output
of specific processing sectors. These three elements are show for
1951 in the tables. If one wishes to analyze a situstion in vhich any
or all of these elements differ from what they were in 1951, it is
possible to do so rigorously and to determine how the economy must
adjust to the new situation. Analysis proceeds on the basis of
postulating changes in any one of the parameters and then working out .
the implications of the postulated change. It is to be noted that

J-
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the postulated change may be real in the sense that the event actuallytock place in the cconomy or Hypothetical in the sense that the concnnny face the necessity of having to cope With the event.
\ a. Pinal Dean.

There ave innumerable examples of changes in final demand. of significance in economic intelligence research. These problems ere
usually characterized as "impact" problems. One asks the question: WhatWI11 be the impact on the Soviet economy iF the Soviet leaders decideto do this or that? Tuis or that nay be a mobilization of the economy,the support. of specified military activities in the Tele, undertakingan stonle energy or guided missile progran, MLfilling Plan goss, orexpanding consumption or capital gous production.

Intersectoral analysts to particularly valushle forsuch evaluations, since this type of analysis 1 explicitly designed%o bring out not only the direct bat also the indirect requirementsof the postulated program, be 4t war of qonsamer welfare. For instance,, a direct requirement for Aluninis products by the military services invor might be within the economy's Capabilities. But in oiler fo satisfySuch an increase <n demand, an CxpunSLon Of the OWPUL OF the SlumimnN Sector mist be fortheontng, wich in tan gencrates demands upon theeconomy. These may be referred to as indirect demmnds. Perhaps theseindirect, denads are half of the airect deranic, And hence, fn eres 0Support the progran, one and one-half tines the direct demands mst bemustered. The levy of a complete schedule of mobilization of wer serquirenents nay be consistent with the structure and resources of thecconomy, but the indirect requirements may make the aifrerence bemwecnthe ability of the economy to meet the now demands and the meceseinyof reallocating the input among the Sectors of the sconeny.
The method of analysts is simple. It is necessary toestimate sector by sector the direot demands f the postulated pragren.These are then substituted for the program which Crises in tne Brecon

table (keeping in mind that the new program must also be expressed in
1950 rubles). The implications of the new final demands may be tracedby the fterative process, in ¥iich the indirect demnde cumilsce bysuccessive miltipiications of input-output coefficients. he requiredoutput sector by sector then nay be compared vith ndependens bebimmies. Of Sector outputs. Sich a comparison will inticate those sectors waorsFroblens will arise, Should such a program be undertaken, and the extentEo which the USSR wil have to amend Ses existing progren to meer tens. problems, 1f, 1ndosd, they can be mets

.m-
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It 1s alvays possible, however, to increase the out
of a sector by butlding plants ard facilities, employing more labor and
ives inputs. Thus another round of iteration ie necessary after
ing wn shat, investment progeen which would Tesult in providing the
oh SP me fastiicies to produce the larger outputs. The ipvestment >
Program Steeat, however, represents a drain upon the output of the
BE oa reduines expanse. oeipits not only directly, in order to
Common the sectors. fron which the cupital building program makes .
ate. acmands, but also indirectly for the imediate support of
inoce Sectors supplying the capitel building program. As & roeult of
Ee anasyets, ons san determine the capability of the USSR to support
The’ tavesient program necessory to ixplenent the original var or
vation srogren. The analysis oan ve carried further end con
Tecoma refined as data ana time permit.

Another type of analysis would be to postulate the
demands of to weapons Systems OF equal on-target erfectivencoc. One
ih bea coabination of mclear vespons and aircraft; the oiler, 8
oe fnmtion of miclear veepons and guided missiles, Assuming cual
Cmeativenass, the demands of these programs would heve to be computed, .
Se Sirect anh inatrect requirements deterained, and the investment
Irogran Sor each eatabiiond and likewise caloulsted. In this fashion,
Dom determine the total costs to the Gconony of the two programs .

Burien, naicace just what parts of the econony are affected
bY <ach ana fo what extent.

Another interesting avenie of analysis 1s to study
the ability of the USSR to isplenent ies sumounced plans. Given a
Eregren of the expansion of noapenold consumption, the plications,
Ee und indirect, for all sectors of the cconomy can be exariined
Teo 00 the. Investment progean necacd to support such o program.
Bor Shstance, the expanded. conouner goods program in 1953 moved
FE Ee direct aenands involved in ouppiying the greater quantities
2 ouput of many scetors but also indirect demands occasioned by the
Crcnerias output of consumer goods sectors. In addition, Lt undoubtedly
erica an Lavestoens progran sufficient fo permit the sectors to
one? he eapiter sobs program in support of the consumer foods
ran sinilery generated indirect depans. me analysis of the
De Senate ani the sectors on which they fell is en mportent
Jere of the study of the Soviet concn.

.2-
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The possibilities for analysis of this kind are almost
endless. Tt io important to keep in mind that the analysis do mot
Serely a mechanical operation in Which results are cranked out on
Targe computing machines. A great desl of work is involved in

: “otinating the data properly, and the process of Analysis is & step-
Ty-step working through of the Implications of every change.

. b. Interaction.
Closely allied to the snalysis of changes in final

demand 10 the analyeis of the imposition of side conditions on total
Output Tor given sectors of the coonony. ils type of snalysis is
particularly important in assessing the effects of air damage to
The economy or the consequences of sabotage.

Mr strikes or the destruction of physical plant by
sabotage vould reduce capacity and, Hence, output in many sectors of
The economy. By fixing at & specific level the magnitude of the output
oF those. actors which have been damaged and treating the other sector

, Gutpuss ap Fixed at che sane level as before the air strike or demo-
Titkon, the deliveries to final demand, consistent with these conditions,
Gn be determined. This sot of deliveries to final demand can then be

. Patched with the set of deliveries co Final emand in the existing
Situation and with tout set of deliveries required under the conditions
Sostulated In the study. Several final demands oan be determined.
Tre Gutpet of seators not Qanaged would readjust to the new conditions.
The interdiction problem gives rise ¢o inumerable solutions rather
than & unique solution, since there are many possible waye for the
Coonomy to adjust So a reduction in GAULT FoF one of Hore sectors.
With edaittondl information, such As Priorities and a pen of etion,
151s possible to select & series of more Likely solutions bit, even
at this pointy no unique solution.

c+ Structural Change.
The third area of analysis is the consideration of

structural change. Although this provien ts conceptuslly separate,
£¢'10 in fact usually coupled vith changes in inal demand snd inter-
Qlction: The basic Soseriptive data - ANPULS por WRLC GURUS Tor
“11 sectors -- usually are sswuned So ve fixed for analytical purposes.

. The coefficients are presumed to refiecs seohnologiont necessisy, ant
it is on this assumption thet most analysis, including that discussed

ime
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above, is based. Using the iterative process, however, it is not
necessary to adhere slavishly to this assumption. The coefficients
nay be changed to reflect changed structural conditions.

Structural changes take place as a result of tech- .
nological improvenents and changes in the amount of capital in place.
It is also possible that sudden changes might take place when the
economy is under extreme stress, as in the case of mobilization, wer, ;
or the development of new industries. The anelysis of such a change
can be made by computing sector outputs with the new input-output
coefficients. These then may be compared with the present sector
outputs to see what changes have taken place.

Three types of analysis collectively represeat en
ideal analysis of economic capsbilities. For instance, in a
hypothetical var situation the economy must bear the demands of
mobilization and combat and at the same time sustain foreign trade
interdiction, substantial air damage, possible demolition through
sabotage, and loss (or gain) of territory. While adjusting to
these severe conditions, the economy would also undergo a series of .
structural chenges. Realistic postulates for all these contingencies
Plus the Soviet structural table will make possible more detailed
estimates of such capabilities than heretofore has been possible. .

2. Ancillary Analytical Uses.

A number of ancillary analytical purposes also can be
served by the Soviet structural table. Analysis by means of national
agaregates likewise suffers from weak and insufficient date, and
the intersectoral table offers a supplementary method of examining
these national aggregates. These can be explored more completely
With the structural table, which also offers some hope for the
integration of indicators with aggregative analysis.

The structural table, expressed in rubles as the
nuneraire, also presents an opportunity for a systematic analysis of
£7Icesand the relationship of prices to opportunity costs in the
Soviet economy. Such cost analysis is valusble not only in that it
points to the drain of a given sector on the allocation of meterials
to alternative uses but also in that 1t may be used as a velghting
systen for the construction of index numbers for the economy 8s & "
whole and for various components.

FE.
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No precise outline can be made of all the ancillary sna-
lytical uses of the structural table. During the construction of the
‘able, for instance, it vas possible to check estimates made by other
methods and to teke into account considerations necessarily left out

. of the study of nationsl agaregates. Many ancillary uses are confir-
matory in nature, and they tend to buttress analysis of different
kinds by providing both a confirmation (or deniel) of results as well
as data from a new source. Other analytical uses, such as the more
actailed and indirect examination of prices and costs, break new
round. It is important not to underestimate the contribution of the
ancillary analytical uses. These uses frequently result in more and
better data and in improving the quality of any anelysis which is
undertaken.

These applications of the structural table -- direct use
of data and improved organization and analysis -- mist be regarded
as a whole, and none must be slighted. They complement one another.
The tendency might be to get on with the analytical uses and neglect
the other uses. This would be dangerous, for the technique is one

. Which improves only with the accumlation and testing of additional
data. Analysis is complicated, time-consuning, and unusually diffi-
cult. It mst be approached with caution and careful forethought

. as well as with an increasingly reliable and complete body of data.
To ignore the direct use of data by all researchers and to neglect
the benefits to be derived from improved organization of data and
from other analytical uses would be to fail to use the framework of
interscetoral study to its fullest extent.

VI. he Soviet Structural Table.

Figure 1# presents the flow patterns estimated for the Soviet
economy in 1951. The rows represent the distribution of sector
outputs among the other sectors of the economy. Each row represents,
in 1950 rubles, the sale by the producing sector to all other sectors
in the economy. The colums represent the inputs into the sectors.
Bach column represents, in 1950 rubles, the purchases of that sector
from ll other sectors in the economy.

Following 7. 36.

3%.
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Figure 2# presents the flow patterns in a slightly modified form.
Dertves Fron Figure 1s 1 presents the relationship between InputsTeh the output SF a given besten. In this cave the inputs sr onePressed enh pevecntege of votal cost

Figure 3,*% similarly derived from Figure 1, presents the dis- :

trtbuaon of she euspes Of a Elven. sector hmond. Ihe PurchACIngever Bhutan orbty tn a Given ror sepresecte she share of the ,
SEEOrYS cuted going Jo's picticulne purihaser:

eI 5 3%. TIAL .
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