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FOREHORD

The purpose of this report is to outline as briefly and as
clearly as possible the techniques, data problems, uses, and
limitations of interindustry economics as they are related to
economic intelligence. For purposes of brevity and clarity, the
igsues are treated in a highly simplified and somewhat repetitive
manner.

Interindustry economics, or, as it has sometimes been called,
input-output analysis, is an organizational framework and tool of
enalysis for studying an economic system gquantitatively, rigorously,
and systematically. The techniques permit analysis of the econony
ag a8 whole and of individual products and industries simultaneously.

During the past 2 years the US intelligence community has done
exploratory research in the interindustry field. This report is
an examlination of the role which interindustry studies can play in
economic intelligence. An attempt is made to state the limitaticns
as well as to describe the applications of Interindustry analysis
1n economic intelligence, but only insofar as this may be done with-
out attempting to answer questions relating to the objectives,
techniques, and limitations of economic intelligence in general.
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THE ROLE OF INTERINDUSTRY STUDIES IN ECONOMIC INTELLIGENCE

Summary and Conclusions

Interindustry studies represent an approach to the description
and analysis of an entire economic system. Questions relating to an
economy as & whole are important in econocmic intelligence in estimating
the economic capebilities, vulnerabilities, and intentions of foreign
powers. The basis of interindustry studles is research on the inguts
and allocations (purchases and sales) of all sectors of an economy .
This research results in & quantitative description of the economy in
the form of tabulations showing the allocation of each producing csector
to each consuming sector (or the inputs into each consuming sector
from each producing sector). The general uses of such tabulated data
in economic intelligence are three: (1) direct uses in the study of
products and product groups; (2) analytical uses in evaluating ecc-
nomlc capabllities, vulnerabilities, and intentions; and (3) organi-
zational uses in research management.

Interindustry research must necessarily be regarded as long-run
cumulative research. The requirements for data are large. In many
cases lntelligence sources cannot provide much of the information
needed. Only a slow and painstaking process of continuous resesrch can
£ill the gaps. In the short run, interindustry studies contribute
mainly a system or framework in which many types of quantitative eco-
nomic information can be related to one another. In the long run, as
the data improve and accumulate, it will be possible to undertake Ghe
solution of complicated problems, as, for exsmple, to estimaste the
economic consequences of given sets of wartime demsnds on an econony .
Although interindustry analysis is theoretically capable of handling
a problem of this kind on a level of detail not attailnable by other
methods, it remains only one of several techniques of analysis available
in economic Intelligence. For the description and analysis of an :=con-
omy as a whole, it supplements but does not replace the use of indi-
cators, of such aggregates as gross national product and production
indexes, and of material balances systems.
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I. Interindustry Economics.

A. Conceptual Framework.

The beginning of analysis with interindustry techniques is a
detailed description of the economic system for an annual period. The
goods and services produced in the economy are aggregated into sectors.
The description indicates the transactionS'(purchases and sales) among
these sectors. Any given sector is described both in terms of its
purchases from each of the other sectors -- the input, or cost, struc-
ture -- and its sales to each of the other sectors -- the use, or
consumption, pattern. For the whole economy, all the transactions
which toock place in the given year are shown in a double-entry account-
ing tabulation organized so that along the rows the use patterns of
the sectors are arrasyed and in the columns the input structures of the
sectors are listed. The interindustry tabulation is the basic infor-
mation with which analysis is performed.

Analysis can be conducted either by regarding the economy as
a closed circular system in which the output of all sectors is consumed
by other sectors or by distinguishing between two types of sectors in
order to determine the impact of changes in one group of sectors on the
other sectors and on total output. The open interindustry system has
been the most useful both because the assumptlons 1t is necessary to
make more nearly approach the facts than is the case with the closed
system and because open interindustry system analysis offers the pos-
sibility of examining a wide range of problems concerning changes in
demand and technical structure.

The open interindustry system distinguishes between interindus-
try sectors and final demand sectors. The interindustry sectors are
engaged primarily in buying from other sectors and selling to other
sectors. The food-processing, chemicals, and transportation sectors
are examples. These sectors buy raw materials, electric power, fuel,
and other inputs and in turn sell their output to many other industries
and to households. The final demand sectors consume the output of
other sectors but do not produce a processed output which is sold to
any other sector. Sectors usually considered to be final demand sectors
are household consumption, foreign trade, government (including mili-
tary) expenditures, and capital formation.

The amount of research effort, the quality and quantity of data,
the objective of research, and the technological and decision-meking
-2 -
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processes of the sectors condition the decislon to place a sector in
final demand. TFor the interindustry sectors, rigorous ansglysis assumes
fixed technical interrelationships between inputs and outputs. The
fact that such assumptions are not made for final demend sectors, in
which constancy of technical interrelationships 1s seldom character-
istic, implies that an open interindustry system is most suitable

for analytical purposes.

The breakdowg of transactions within the economy and the nature
of the interrelationships may be of varying degrees of camplexity.
The three major transactions categories are (1) current account, (2)
capital account, and (3) interregional transactions. Technical inter-
relastionships are frequently assumed to be constant. If data are
available, however, linear, discontinuous, or curvilinear functions
can be used.

Any given transaction between one sector and another may be
divided into its components and tabulated elong with the total. A
purchase designed to meet the current operating needs of the buyer
is usually the largest proportion of the total purchase by a sector.
In much of interindustry analysis this transaction is the only orne
taken into account as a part of the interindustry system. Another
segment of a purchase by a sector is that which is on capital ac-
count -- purchases designed to add to capacity or to increase inventory.
When analysis is performed using the relatively simple current trans-
action interindustry system, capltal transactions for all sectore are
aggregated into separate capital formation and inventory sectors, which
are usually placed in final demand. When capital transactions are
identified for each purchaser from each seller, then a double inter-
industry system results. The double system is called the dynsmic
interindustry system.

Another breakdown of transactions 1s to specify the region
originsting and the region receiving for every purchase and sale.
Such an interregionsl interindustry system amounts to splitting the
netional interindustry tabulations into regional components and indi-
cating not only the interindustry transactions but also the interspatiai
transactions.

The more complicated the interindustry systems become, the
more rigorous become the assumptions which it is necessary to make to

perform analysis. In the simple current transactions system it is
usually assumed only that the relationships between inputs and outputs

-3 -
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for all interindustry sectors are known technical functions. With a
dynamic system it is assumed, in addition, that the relationships be-
tween capital inputs and outputs at capacity are known technical func-
tions. An interregional system involves the assumption that there is a
known technical relationship between inputs and outputs region by region.

The technical interrelationships are usually assumed to be
fixed and constant. It is not analytically or computationally neces-
sary that technical coefficients be constant. The functions may be
linear, discontimuous, or curvilinear. The use of such functions,
however, implies that data exist to support the described relationship.
It is seldom that such data are available. Most analysis, therefore,
has been driven back upon the constant coefficient assumption.

Despite the possibility of undertaking quite intricate analysis
with dynamic and interregional systems and notwithstanding the analyt-
ical feasibility of flexible assumptions about technical interrelation-
ships, the work which has been done in interindustry analysis has in
fact been largely confined to the more simple current transactions
system, in which the final demand sectors correspond roughly to gross
national product, which includes household consumption, government
expenditures, and capital formation.*

The type of analysis which can be performed with an open inter-
industry system is called the analysis of parametric change. Parameter
is a mathematical term denoting in this case a set of values derived
from a hypothetical situation. It is the purpose of analysis with an
open interindustry system to trace through the economy the consequences
corresponding to a given set of values. The parameters in interindustry
analysis are (1) sales to final demend and (2) interrelationships among
interindustry sectors embodied in the description of the structure of
the economy. Changes in these elements have economic impact far beyond
the immediate change.

The interdependence of modern econcmies, as depicted in inter-
industry tabulations, is such that any change in the structure or in
final demand initiates a complicated round of indirect effects. Inter-
industry technique is oriented toward determining quantitatively the
magnitude of indirect effects on the output of all sectors.

An increase of $1 million in final demand for aluminum products,
for instance, results in an increased demand for all inputs feeding into

¥ Appendix A contains a complete set of US interindustry tabulations
and an explanation of their meaning.

- L -
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that sector. Aside from lebor and texes, which are charges againit
final demand, these inputs are bauxite, alumina, electric power,
chemicals, metals, and transportation. Since demand for aluminum is
up, the supply sectors must expand operations and hence demand more
inputs from their suppliers, and so on. These reciprocal and ind.irect
effects are frequently small after the first round, but the cumulation
of the second, third, and fourth rounds, and so on, amounts to a
significant proportion of the total indirect effects. From an initial
increase in final demand of $1 million worth of aluminum products
there results an industrisl expansion of $2.5 million, or indirect
effects of $1.5 million. The total expansion is divided as follows:

Impact of $1 Million Worth of Aluminum Product Deliveries
to Final Demand

Thousand Dollsrs

Steel Works and Rolling Mills 10
Primsry Metals, n.e.c. 16
Copper Rolling and Drawing 20
Nonferrocus Metal Rolling, n.e.c. 22
Primary Copper 25
Metal Mining 27
Coal and Coke 30
Wholesale Trade 37
Rallroads 39
Primary Iead and Zinc 43
Petroleum Products and Crude Petroleum Iy d
Electric Light and Power 6l
Tudustrial Chemicals 111
Secondary Nonferrous Metals 252
Primery Aluminum L79
Aluminum Rolling and Drewing 1,097
QOther 181

Like changes in final demand, changes in technical relstien-
ships start & round of indirect effects, resulting in a different
level of output for all sectors. A comparison of sector output under
the two situations indicates what effect the structural change has had.

It slso 1s posslble to interpose side conditions and determine
the consequences of the economy'’'s operations under these conditions.
Agsume that the outputs of all sectors have been computed under given

-~ 5 -
CONFIDENTIAL

Approved For Release 1999/09/08 : CIA-RDP79S01046A000100030007-1



Approved For Release 1999/09/08 : CIA-RDP79S01046A000100030007-1

CONFIDENTIAL

conditions. Then it may be postulated that a given sector's output
is a specific amount. With the new schedule of outputs, the same

as before except for the one sector, a new final demand masy be deter-
mined. In addition, different magnitudes and mixes for final demand
may be postulated, all consistent with a specific output for the
given sector but with other sector outputs free to change.

Within the framework of analysis of parametric change {and side
conditions), it is possible to deal not only with the structure on cur-
rent account but also on capital account and to take into consideration
other more complicated phenomena. To do so multiplies the data require-
ments, requires new assumptions, and introduces time explicitly into
the analysis. While more complex in data, analysis, and interpretstion,
the results are in finer detail and are more precise and reveal aspects
not discernible in simpler analysis.

Underlying all the analysis, indeed all analysis, is a logical
system. In interindastry analysis the logical system can be framed
in mathematical terms. The mechanism of analysis follows this mathe-
matical structure closely. The precise form of analytical process is
not uniform, and there is no "grand solution" which solves all prob-
lems. It is true that when the assumptions are decided upon, when all
the data are in, and when no changes are foreseen, the datsa can be
manipulated mathematically and the solution to the system (or systems)
of equations implied by the interindustry structure can be obtained.
This 1s a particularly costly procedure, and it freezes the data,
clagsification system, and assumptions, so that even a small change
involves a repetition of the expensive solution. The usual process
makes possible more flexibility in data changes (including estimates
of temporal and scale changes in structure) and in the application of
limiting assumptions, and it allows for detalled examination of specif-
ic groups of sectors without much attention to other sectors. The
process is called iteration, but the procedure cannot be spelled out
in detail, since it changes from problem to problem. 1In general,
iteration involves tracing a given impact through the economy by
hand rather than mechanically, starting with the initial change in
a sector's output, determining its impact on the sector's suppliers,
then the impact on the sectors supplying these suppliers and the
sectors supplying the second-round suppliers until the indirect effects
are negligible.

It must be remembered that the technique is not in itself
a predictive device. The predictive element enters through the

-6 -
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parametric changes or side conditions which are imposed on the economy.
The analysis performs the function of taking these predictions and
converting them into predictions of & different type. It is a
vehicle for completing conditional statements of the form: "If X,
then Y." The "X" is a prediction about a change in final demand. a
structural chenge, on a side condition. "Then" is the analytical
framework by which it is possible to derive conclusion "Y," which is
also a prediction. "Y" is a schedule of sector outputs, to be com-
pared with previous,outputs determined before "X" was specified. The
technique simply carries the prediction along and reveals implicetions
that are not clearly obvious. Since the analysis embodies information
about the economy, it influences the derived prediction "Y." 1In any
event, however, if "X" is an inaccurate forecast, then "Y" will in-
evitably be wrong.

B. Data.

Grist for the interindustry analysis mill is information as
to (1) the magnitude of transactions (purchases or sales) esmong the
sectors of the economy and (2) the technical interrelstionships
(input coefficients) smong the sectors of the economy. Transactjions
data can be viewed as coming from two sets of books. One set of books
records all of the purchases of each sector from each of the other
sectors.. The other set of books indicates all of the sales of ewch
sector to each other sector. The two sets duplicate each other. A
complete record of sales is also a complete record of purchases.

The technical data, showing intersector relationships, consist of
scattered informastion derived from engineering analysis. In practice,
however, sectors of the economy do not keep books, data are scarce,
and the informetion needed for interindustry analysis is limited and
difficult to obtain.

Generally, there are three sources which form the empirical
basis for interindustry analysis: (1) statistical records, (2)
engineering and technical data, and (3) information derived from sam-
ples.

Statistical record information i1s the most important. In the
US and many other countries, such data are based ultimately upon
records kept by individuel firms. The data are compiled and made
available through census and survey reports (Census of Manufactures,
Minerals Yearbook, and others in the US), publications of trade end
industrial associations, and directly from the production and account-
ing statements of the firm.

-7 -
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Engineering and technicel data are avallable in many published
engineering analyses to be found in textbooks, manuals, and speclalized
periodicals. It is possible in many cases to undertake research in-
vestigations making use of engineering methods to develop informstion
on industrial interrelationships.

Techniques of sampling make it possible, by interviews and
questionnaires, to obtain information gbout the whole from limited data
about its parts. Samples of recorded information, where the whole body
of data is large, have also proved useful.

The three priacipsal empirical sources provide the underlying
data required to piece together a complete quantitative description
of the structure of the economy. The sources of deta are not inde-
pendent, and none by itself is adequate. They combine to form the
description of economic structure on which subsequent snalysis is
based.,

The data required for interindustry studies are more detailed
than the dsta needed for most economic analysis. The minute detail
of dats for interindustry purposes gives rise to a greater chance for
error. Much economic analysis mekes use of more highly sggregated
data, in which small errors are canceled out, whereas in interindustry
analysis every error is fully reflected in the results. In other
economic analysis, greater reliability also can be achieved because
more attention can be given to each part of aggregated data.

The data used in interindustry work have not been notably
accurate. Census information, sampling, and some engineering coeffi-
cients have gone into the construction of existing interindustry
tebulations. Despite the fact that & great smount of data has been
sccumilated and that competent analysts have been working with the data
over a period of yesrs, there is still much to be desired. Wesknesses
in data and lack of dats have been the major stumbling blocks to
succegsful analysis.

One of the most important analytical uses of interindustry
studies is as a study of the implications of changes in external demands
on the economy. These changes are based ultimately on peace or war
strategy and tectics, technological innovations, weapons systems and
defense measures, and decisions of investors and consumers. These
considerations must be reduced to quantitative economic terms which
are conslstent with the description of economic and industrial
structure. The data involved in hypothetical changes are no less
important than the data on economic structure, although the former

-8 -
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are frequently neglected. Estimates and, often, guesses substitute

for a careful derivation of the economic quantities implied in a

change in strategy. If the data specifying the change are not accurate,
the conclusions will be amiss.

C. Uses.

The uses of interindustry analysis have already been implied
in the types of analysis which can be undertaken. The great single
analytical use is the determination of indirect effects of a charge
in final demand, sector output, or the structure of the economy, or
in some combination of these. A knowledge of these facts is useful
not only in itself but also as an aid in the analysis of the operation
of the economy.

Several broad classes of uses may be enumerated: (1) national
security, (2) national welfare, (3) technological innovation, (k)
market and sales research, and (5) economic intelligence. In all of
the uses, variations and combinations of types of analysis can be used.

In addition to the analytical uses mentioned above, interindus-
try studies provide a valuable consistency check and confirmation for
estimates derived from national accounts (such as industrial production
indexes and gross national product) and are a starting point for anal-
ysis along other lines or of separate sectors. These auxiliary &na-
lytical uses are in some cases as valuable as the analysis of parametric
change. For instance, analysis of the relatlionship between the con-
gtruction industry and other industries in the US has revealed serious
errors in date on construction activity.

The orgenizational system implied in interindustry analysis
is one of its most significant contributions. The use of a detaliled
coded classification system in which each sector is rigorously defined
makes 1t possible to organize the data, documentation, and methois
of estimation in an orderly manner and provides a means both for con-
tinual accretion to data and for checking their consistency on a
continuing basis.

D. Limitations.
The limitations of any technique of analysis result from (1)

failure of assumptions to approximate actual conditionms, (2) inade-
quate or improper formulation of the hypothesis, (3) weskness in and

-9 -
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lack of deta, (4) errors in inference, and (5) inaccurate and inade-
quate interpretation of the results.

Economic analysis has advanced to the point where logical flaws
in inference are rare. The basic formulation of the hypothesis in
interindustry analysis is sound. Granting its assumptions, interindus-
try analysils has been demonstrated to be logically accurate. Even 50,
however, it can be misused, and care must be exercised to see that the
formulation is correct and the inferences are carefully drawn.

The other limitations, those arising from assumptions, data,
and interpretation, impose a heavy obligation on those undertaking
the analysis. The limitations are such that no precise statement can
be made as to the magnitude of error introduced by any of them sepa=-
rately or by the three combined. Generalization as to direction and
magnitude of error cannot be meade. If a datum is wrong, it is reflect-
ed in the results. If an assumption is inaccurate, the conclusions
will be biased. If an interpretation is not appropriate, the purpose
of the analysis is defeated. Precisely the same conditions obtain for
any other form of ana.ysis. If there is a difference between inter-
industry and any other kind of analysis in this respect, it results
from the facts (1) that the assumptions are more specific and compre-
hensive, (2) that more detailed data are involved, and (3) that inter-
pretation is more complex. HFach of these may allow error to intrude.

Two particular considerations are especially troublesome. One
is the frequent assumption that the input per unit output is fixed for
all ranges of output. The other is the possibility that the errors in
data are so large that they are as large as, or larger than, the in-
direct effects which are the major reason for undertasking the analysis
in the first place. These limitations cannot be dismissed and must be
constantly kept in mind. Extreme care must be maintained to see that
the limiting assumptions, especially those involving fixed coefficients,
are handled so that conclusions are not Impaired. The process of iter-
ation mitigates in some degree the fixed coefficient assumptions, since
by means of this process the coefficients may be changed to reflect
temporal, scalar, and structural changes. Even so, analysis necegsar-
i1ly proceeds on the besis of assumed technological rigidities which
are frequently at odds with actual events, and the limitation must
always be considered. Data weaknesses are often so great that one
has no confidence that a particular indirect effect may be twice as
much or only half that resulting from analysis. The errors may be
greater than the indirect effects. The hazard is increased by the
fact that it is not possible to determine where weaknesses 1n data
have vitiated the resuvlts. The data are intermingled to such an ex-
tent that it is almost impossible to untangle them and find where a

- 10 -
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poor datum has influenced the results adversely. Nothing can substi-
tute for data. Where data are weak or are lacking, the results of any
analysis based upon them are correspondingly weakened. There are no
"tricks" to get around this limitation. Only data improvement through
arduous and assiduous research can raise the level of analysis.

E. Evaluation.

It is still tgo early to offer a definitive evaluation of
interindustry techniques. No one questions that interindustry analy-
sis has some capabilities not possessed by other forms of analysis;
that it is a flexible and powerful tool of economic analysis, and that,
used Jjudiciously, it is a valuable analytic framework for many guan-
titative economic problems. So far, however, interindustry analysis
cannot be said to have been tested and proved as an accurate predic-
tive device in the comprehensive detail which it implies.

In a literal sense, interindustry analysis cannot be "tested."
It can be compared, and its consistency can be checked internally.
Prediction resulting from analysis can be compared with realized re-
sults, but this operation tests the techniques only in part, since
the real predictive element is avart -- that is, independent of <he
analytical technique.

The basis for Jjudgment of analytical results is the corres-
pondence of the data with the facts and the correspondence of the
assumptions with the operational procedures. When these conditions
hold, analytical results can be counted upon as reliable. "Good"
and "bad" are misnomers when applied to internally consistent theo-
retical frameworks. Such frameworks may be useful or not useful for
purposes of solving particular research problems. A tentative favor-
able evaluation can be given interindustry analysis.

II. Economic Intelligence and Interindustry Studies.*

A. Nature of Intelligence Data.

Economic intelligence data having a bearing on the operazions
of the economy of foreign powers are of three general kinds: direct
intelligence, derived intelligence, and analogous data.

Direct economic intelligence data are relatively scarce. Two
kinds of direct intelligence are available. The first consists of
official statements, and the second is classified information obtained

¥ Appendix B outlines some of the work which has been done along
interindustry lines in the intelligence community.
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from cbservation, documents, and other sources. Both of these kinds
of data are spotty and inadequate. In addition, the data are of
uneven quality and reliability.

Derived intelligence is that information which can be inferred
from what i1s known directly. The basis of the derivation may be the
complementarity of industrial products, technology, or many other
situations in which an unknown quantity may be deduced from known
gquantities.

Analogous information 1s that body of data known and available
for some country other than the foreign power under study which can
be used to £ill gaps in direct and derived intelligence. Information
concerning the US economy, btecause of its abundance and ease of
acquisition, has become the standard analogy.

Any research effort, including interindustry research, must
necessarily make use of all three kinds of data and data from all
sources. The combination cannot be known in advance. Ideslly, direct
intelligence should he the empirical backbone of any reseesrch, with
derived intelligence providing the primary support data. Analogous
information, if used at all, should be used sparingly and only to
111 gaps which must necessarily be filled.

In interindustry research, because of the detall required,
the weighting of verious kinds of data is often quite the opposite of
the 1deal. In order to complete a systematic study of the economic
structure of the USSR, it is necessary to borrow extensively from US
information on technological interrelationships. Direct intelligence
and derived intelligence are important in establishing the control
totals and for some of the estimates of inputs and allocations.

At the very best the data used in interindustry research
are of questionable reliability. In some cases it is possible to
assign error limits for individual figures, such as the production of
a single product. But when this estimate is aggregated with other
such figures having differing reliability and with some data on US
industry, it becomes difficult to assess the reliability of the final
figure.

Weaknesses in data and lack of dats are the most serious prob-
lems in interindustry analysis of foreign powers. Accurate data
are mixed with the less accuraste, and the final tabulation, because
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of aggregation and forcing to fit the control totals, has a mixed
quality without any way to identify the more from the less reliable.

Since the technique is oriented to revealing indirect effects,
the data weaknesses may result in a situation in which the error
limits are as much as, or greater than, the indicated effect. In
this case the actual indirect effect may be half or twice as much as
that indicated. There is no way out of the dilemma. The deleterious
effects of inadequate data can be mitigated in some measure. The
only satisfactory remedy is to raise the level of confidence in tne
data by continuous research.*

B. Direct Use of Data.

Interindustry research serves several important uses in eco-
nomic intelligence. Not the least among these uses is the direct use
of the data in industry and product description. The cost structure
and use pattern of an individual product are an integral part of
interindustry analysis, and they are also of considerable intellizence
value in and of themselves. Alone or in combination with other data,
interindustry tabulations can form the frame of reference for analysis
of products, product groups, and large sectors of the economy.

Nearly all sector and product studies have as a part of
their research effort the estimate of output, of some critical imputs,
of major end uses of the item, and of possible substitutes. Thes=
data are substantially the same as those needed in interindustry
analysis. Hence a double purpose is served in working up these data:
direct use in sector studies and use as & part of interindustry
studies.

C. Analytical Uses,

1. Analysis of Parametric Changes.

, The most significant area of analysis is that of deter-
mining the implications of changes in the economy which affect the
sector outputs. A parameter is an element in the economy which is
fixed for any postulated situation but which may change as the postu-
lated situation changes. The parameters are (a) allocation of seztor
outputs to final demand, (b) the input-output coefficient for partic-
ular sectors, and, in special cases, (¢) the output of specific
sectors. These three elements are fixed for any given time period

* Appendix C is an outline of procedures which can be used in tbhe
construction of interindustry tabulations for the USSR.
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under a given set of conditions. Analysis proceeds on the basis of
postulating changes in any one of them and working out the implica-
tion of these postulated changes.

a. Final Demand.

There are innumerable examples of changes in final
demand. From the point of view of economic intelligence, the most
important examples are ansalyses of mobilizastion and war demands
to determine the capability of a foreign power to support the
demands of such action. Interindustry techniques are particularly
valuable for such an evaluation, since this type of analysis is
explicitly designed to bring out the indirect requirements of a
military program and economic mobilization for war. For instance,
a direct requirement for aluminum products by the military services
might be easily within the economy's capsbilities. But in order to
attain the higher level of demand, 150 percent more aluminum products
are required and other vital sectors have a heavy expansion burden
placed upon them. ILevy of a complete schedule of mobilization and
war requirements resulting from the expansion of supporting sectors
of the economy may make the difference between the ability of the
economy to meet the new demands or the necessity of cutting back
important sectors.

The anslysis of mobilization and war demands inserts
a new element of uncertainty. The data on direct requirements, which
become a part of final demand, and data on cutbacks and shifts in con-
gumption and investment are hypothetical. But these data must reflect
accurately the postulated conditions, or the analysis becomes a slmple
exercigse in logic. The demands of the war machine must be quantified
and tabulated in terms of the sectors of the economy analyzed. This
involves a converslon from specific end products, such as tanks &and
aircraft, into steel and aluminum products. The consumption sector
must be analyzed to determine the extent of cutbacks which it can
endure. The composition of the investment sector will shift, and 1t
mey be reduced. The demands of these sectors must be quantified.
When all of the. relevant data are assembled, they msy be analyzed
with interindustry techniques.

The implication of the new final demands may be traced
through by the iteretion process, singly and/or collectively. As a
result of the new demends, new direct plus new indirect requirements
must be met sector by sector. These new required outputs must then
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be matched with independent intelligence estimates of maximum output
and capacity of each sector. These estimates inject another element
of error which can vitiate the results of the analysis.

A single estimate for mobilization and war demands
is not sufficient. Several sets of hypothetical final demands
can be analyzed and their implications traced. Each set is pre-
sumed to represent different circumstances. In this way an array of
estimates of capabilities can be made.

The elements of strength in interindustry analysis of
mobilization and war programs lie in its ability to determine indirect
requirements for each sector of the economy, thus showing the total

impact of demand. The weskness of interindustry analysis lies primarily

in its requirements for data. The data which form the basic structure
of the economy may well be subject to considerable error. Militery,
investment, and consumer demand cannot be determined accurately in
many cases. In the verification procedure, independent estimates of
capacity may be in error. Errors introduced by the data may be so
great as to undo the benefits to be derived from the calculation of
indirect effects. No precise assessment of reliability 1s possible;
only a graduasl improvement of the data can be counted upon to improve
reliability and reduce uncertainty.

Within the framework of interindustry analysis it is
possible, given the data, to become much more sophisticated than is
indicated above. For instance, a flow interindustry system can be
coupled to a consumption-investment-military final demand. Using
this basic framework, the new final demand allocations can be fed in
by quarters and direct and indirect requirements can be calculated
by quarters. Proper accounting can be made for lead times by this
process. Furthermore, by expanding the simple flow system into &
flow snd capital-capacity system 1t is possible to bring the capital
requirements explicitly into consideration. Interregional trans-
actions can also be considered. Both require additional data and
additional assumptions. At the present time, refinement of the flow
(or current transaction) interindustry system for intelligence pur-
poses is not practicable.

b. Interdictionm.

A second area of analysis is the problem of inter-
diction. The foreign trade transactions of the economy are generally
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considered a part of final demand. Elimination of imports and exports
in whole or in part constitutes interdiction; but, since they are in
final demend, the implications for the rest of the economy may be
traced out as indicated above. Another use, perhaps more important
for the intelligence community, is that of determining the effects of
air damage on the economy. An air strike would reduce capacity and
hence output in meny sectors. By fixing the output of those sectors
which have been damaged at a specific level and treating the other
sector outputs as fixed at the same level as before the air strike, the
deliveries to final demand can be determined. Thls set of deliveries
to final demend can then be matched with a set of deliveries to final
demand required under postulated conditions. Several final demands
can be determined. The output of sectors not damaged in the strike
would readjust to the new conditions. The interdiction problem gives
rise to innumerable solutions, and no single solution has any more
merit than another, since there are many possible ways to adjust to a
reduction in output for one or more sectors.

Because of the lack of a unique solution, the inter-
pretation of results of an analysis of interdiction is especially
difficult. The limitations of date are another sericus obstacle to
this type of analysis. Even so, the interdependence of the economy makes
it important that interdiction problems be analyzed by techniques in
which this characteristic is explicit. For instance, suppose damage
to the aluminum products sector reduced output by 50 percent. If the
interindustrial requirements are 50 percent or more, there will be rno
deliveries to final demand unless sector outputs are reshuffled so
that aluminum-demanding interindustry sectors reduce their output and
hence their consumption of aluminum products. Only with a general
interdependence schema is it possible to determine the full impact cof
interdiction.

c. Structural Changs.

The third area of analysis is the consideration of
structural change. Although this problem is conceptually separate,
it is in fact usually coupled with changes in final demand and inter-
diction. The basic descriptive data -- the input per unit output for
all sectors -- are usually assum=d to be fixed for analytical purposes.
The coefficients are presumed to reflect technologicsl necessity, and
it is on this assumption that most analysis, including that discussed
above, is based. Using the iterstive process, however, it is not
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necessary to adhere slavishly to this assumption. The coefficients
may be changed to reflect the changed conditions.

The analysis of structural change, whether as a
problem in itself or as a part of the analysis of war or mobilization
or interdiction, implies that there are data concerning such struz-
tural changes. 1In reality this is seldom the case, for most of the
structural changes are hypothetical with an empirical base limited to
analogous information about the US economic structure. Despite this,
structural change, however it arises, is of sufficient magnitude that
1t must be taken into account.

The three types of analysis collectively would repre-
sent the ideal analysis of capabilities. For instance, in a hypothetical
war situation the economy must bear the demands of mobilization and com-
bat and at the same time sustain foreign trade interdiction, substantial
air demage, and loss (or gain) of territory. While adjusting to “hese
severe conditions, the economy would undergo a seriles of structurnl
changes. Realistic postulates for all three circumstances and a re-
lisble structure of the economy would make possible more detailed
estimates of capabilities than heretofore possible.

2. Ancillary Analytical Uses.

A number of ancillary analytical purposes can also be
served by interindustry studies. Analysis by means of national
aggregates also suffers from weak and insufficient data, and inter-
Industry studies offer an independent method of building up these
national aggregates. The relationship between particular production
estimates and aggregates has been incompletely explored, and inter-
industry analysis offers some hope for the integration of indicat»rs
with aggregative analysis.

Interindustry analysis, expressed in a numeraire, 1s an
opportunity for a systematic study of prices and the relationship of
prices to real costs. BSuch cost analysis 1s valuable not only in
that it points to the drain of a given sector on the allocation of
materials to alternsative uses but also as a Weighting system for the
construction of index numbers for the economy as a whole and for
various components.

No precise outline can be made of all the ancillary
analytical uses of interindustry studies. Many such uses are
- 17 -
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confirmatory in nhature, and they tend to buttress analysis of different
kinds by providing both a confirmation of results and data from a new
gource. Other analytical uses, such as examination of prices and
costs, break new ground. It is quite possible that the ancillary ana-
lytical uses will prove, at least in the short run, much more valuable
than the direct analytical application for which interindustry studies
are specifically designed.

D. Organizational Uses.

While the ultimate aim of interindustry studies is analysis,
there are within the process many benefits to be derived by looking
at the economy as a double entry accounting system and organizing
the data is such g manner that economic interdependence is revealed.

One of the most significant of these organizational uses is
its educational value. In a reszarch effort organized largely along
functional lines it is all too easy to concentrate upon particular
products and industries to the relative neglect of the over-all economy.
The interindustry approach, by putting the economy and all its compo-
nents into perspective, enables one to grasp details simultaneously
with the over-all situation. At a glance the complicated industrial
interrelationships are revealed, while at the same time the over-all
functioning of the economy can be comprehended.

Since interindustry analysis depends upon a cross referencing
of costs and shipments of each sector and its components, the approach
naturally leads to a filing system in which all of the information
about the economy can be convenlently and logically placed. The inter-
industry tabulation itself is, in fact, a filing system. Behind the
tabulation lies a more complicated set of files which encompasses all
relevant data, such as prices, production (in heterogeneous units),
technical interrelationships, cost and shipment data, and other such
information.

The interindustry file is not static; it is a constantly
growing, changing compllation of data. It is arranged in such a msnner _
that there are continual accretions to the base fund of knowledge of
the structure of the economy. New data can be added so that they have
an immediate impact on the final tabulation; better data replace the
old, and more or less comprehenslve information fits into the filing
system in such a way that the improvement in results is immediate.

This implies that no interindustry tabulation is final. For a specific
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purpose, a tabulation can be drawn out of the files, assembled,
reconciled, and used. At another time, for another purpose, another
tabulation can be developed in the same manner. Thus the interindus-
try file, a continuing and gradually improving body of data, stands
ready on short notice to support a capasbilities estimate with the
latest data avaeilable.

The filing system implied in the interindustry approach makes
possible another important organizational use. This is in the test-
ing of the reliability of data and checking their consistency. When
the data have been assembled, it is possible to evaluate their reli-
ability by comparing them with other data. Every sale of a product
is also a cost to some sector, and every input is a part of a sector's
output. Hence the data can be checked and cross-checked. Data which
are inconsistent can be weeded out, and the general level of reliabil-
ity can be raised. New information can be compared with existing data,
and the relative merits of each can be assessed.

Finally, the interindustry approach provides a guide to further
research not only along interindustry lines but also 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 production data for some sector, or any other information is néeded,
the technique, backed by 1ts organizational system, makes it possible
to detect the missing elements. It may become clear, because of weak-
ness of data, that some types of analysis cannot be undertaken but
that other kinds of analysis can be profitably expanded or that other
techniques should be exploited.

These applications of interindustry studies -- direct use of
data, analysis, and improved organization -- must be regarded as a
whole and none 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. The technique is one which improves
with age; the analytical stage, particularly the analysis of para-
metric change, may well be several years in the future. This is aot
only because the pilot stages of research are expensive and ineffi-
cient but also because data exploitation and preparation, both for
the interindustry and final demand sectors, are difficult and tim--
consuming activities. To ignore the direct use of data by all re-
searchers and to neglect other analytical uses and the benefits to
be derived from improved organization would be to fail to use the
framework of interindustry techniques to its fullest extent.
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APPENDIX A

US INTERINDUSTRY TABUILATIONS

Interindustry tabulations for the US economy were prepared by the
Bureau of ILabor Statistics for 1947. The complete tabulation is in
terms of 450 industries. Tables 1, 2, and 3 which follow in this
appendix are an aggregation of the more extensive study.*

;. Transactions Matrix.

Table 1, Interindustry Flow of Goods and Services by Industry of
Origin and Destination, 1947, is the transactions matrix and gives
the basic transactions information. FEach row shows the uses to which
the total output, given in the last column, was put in 1947 in terms
of the 50 consuming categories. Each column lists all of the inputs
from the 50 producing industries into the industry listed in that
column. By definition, total costs (Total Gross Outlays) and total
sales (Total Gross Output) are the same. The classification system
splits the economy into L4 interindustry sectors and 6 final demend
sectors. The latter include new and maintenance construction,**
gross private capital formation, households, govermment, exports,
and inventory changes.

The transactions matrix is a description of the economy in 1G47
and by itself has only descriptive uses. The use pattern of each
industry in a systematic classification system is available at a
glance. The cost structure of each industry is likewise readily seen
in the table.

% Tables 1, 2, and 3 follow p. 22. These tables are Tables M,

5, and 6, respectively, from "The Interindustry Relations Study for
1947" by W. Duane Evans and Marvin Hoffenberg, The Review of Economics
and Statisties, Vol. XXXIV, No. 2, May 1952, following p. 142,

*¥%¥ New and maintenance construction actually was put in the inter-
industry group in Tables 1 and 2 (the transactions and coefficients
matrixes) but was dropped out of Table 3 (the inverse matrix), and
was regarded, for analytical purposes, as a final demand sector.
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2. Coefficients Matrix.

In order to convert the information into a form usable for analyt-
ical purposes, it is necessary to specify the relationship hetween
input and output for each sector of the economy. This is done in Table
2, Direct Purchases per Dollar of Output, 1947. To get to Table 2 from
Table 1, it is necessary to divide a given column by the Total Gross
Outlays (equals Total Gross Output) for the given sector. To get the
coefficients in the Nonferrous Metals sector, for example, it is nec-
essary to divide each figure in that column by $6,387,000,000. The
same operation for each column determines Table 2, which is the
coefficients matrix. In the process the final demand sectors are
dropped out, inasmuch as coefficients for these sectors are not needed.

The coefficients matrix is usable directly in the iterstion
process. Successive multiplications of coefficients will determine
the first-round effects, the second-round effects, the third-round
effects, and so on, until, after innumerable such calculations, the
total indirect effects of a change can be computed.

3. Inverse Matrix.

A solution to the entire system of equations is given in Table 3,
Direct and Indirect Requirements per Dollar of Final Demand, 1947.
Both direct and indirect effects are determined simultaneously in
this table. For instance, $1 of final demand for Agriculture and
Fisheries results in a demand of $1.41 increased output of Agriculture
and Fisheries, of $0.10 for Food and Kindred Products, of $0.05 for
Chemicals, and the same for Stones, Clay, and Glass. The total impact
of the delivery of $1 worth of goods to Agriculture and Fisheries, as
zan be determined by summing over the entire row, is an expansion of
all output to $1.98, nearly double the initial change.

Many examples may be shown. For instance, the delivery of $1
worth of Motor Vehicles to final demand requires Iron and Steel fo
expand $0.24; Nonferrous Metals, $0.08; Other Fabricated Metal
Products, $0.12; and Chemicals, $0.06. The delivery of $1 worth of
Iron and Steel to final demand requires an expansion of $0.18 in
Products of Petroleum and Coal, $0.07 in Railroed Transportation, and
$0.09 in Serap and Miscellaneous Industries.

Tables 1, 2, and 3, along with appropriate documentaticn, con-
stitute a complete interindustry study. ZEach industry will of course
be backed up by & report which provides much greater detail and
exhaustive statements of procedures and sources.

-2 _
UNCIASSIFIED

Approved For Release 1999/09/08 : CIA-RDP79S01046A000100030007-1



RDP79S01046A000100030007-1

: CIA

Approved For Release 1999/09/08

AGRICULTURE & FISHERIES

UNCLASSIFIED

Table 1

imterinqustry #£i0w Of (OOQS and Services 0y lnaustry oI Urlgin ana vestination a/

FINAL DEMAND
a4t a5 47 4B 48 B0
A\w//eﬁ‘/&.v/ NR AN NN k>
N o Q/A_vm. R
RN

]
2 FOOD & KINDRED PRODUGTS
3 TOBAGGO MANUFACTURES
4 TEXTILE MILL PRODUCTS 54 1,303 3,882
5 APPAREL 44 — 1963
6 LUMBER 8 WOOD PRODUGTS 148, [
7 FURNITURE & FIXTURES - - - 12
8 PAPER & ALLIED PRODUCTS 2] 453 _65] 78l
9 PRINTING & PUBLISHING - 39 - 2
10 GHEMIGALS 830 1,45 25 800|
It PRODUCTS OF PETROLEUM & COAL a57] s8] % | 30
12 RUBBER PRODUCTS 2] 9 - 3
13 LEATHER 8 LEATHER PRODUGTS - - = 2
14 STONE, GLAY 8 GLASS PRODUGCTS 65 283 1 i
15 IRON & STEEL 3 - ~
16 NONFERROUS METALS e N
17 PLUMBING & HEATING SUPPLIES - -
18 FABRIGATED STRUGTURAL METAL PRODUGTS | — | — ' — | — |
19 OTHER FABRIGATED METAL PRODUCTS |83 543 15 %
20 AGRICL, MINING & GONST. MAGHINERY se| - = | =1
21 METALWORKING MACHINERY - = - - - 8 © 31
22 OTHER MACHINERY (except electric) — ] 2 — 2 27 2] 82 4o2[ 195] 26 3 6] 47] - 8 - ' 16| - - 84/3450/ 1,080
23 MOTORS & GENERATORS - = - - - - = 5| 52 — 51 10 — W5 - - - - 1-1- i -
24 RADIOS - - - - € 243 95 19 5 4 - = | - - = 31 - - % 83296 639)
25 OTHER ELEGTRICAL MAGHINERY - | - - - 57/ 165 350 599] 63 21 77 30 - | 8 e 89 — s 761,331 673
26 MOTOR VEHICLES 3 = - - 3440 % | - - | 8l ® | - T 13 20 ¥ - - 4011 1,020 (51 2982/ 3,128
27 OTHER TRANSPORTATIGN EQUIPMENT = = = 18} 324] 1,245 1,203,
28 PROFESSIONAL & SCIENTIFIC EQUIPMENT - - - = 32, 184, 79, 260
29 MISGELLANEOUS MANUFACTURING 4 n 251 22 9 5 % 43| 187/ 85 511
30 COAL, GAS & ELEGTRIG POWER 61l 193 367 15204 242 104 27] 35| 1950
31 RAILROAD TRANSPORTATION 440| 548 80 36 145, 423 100 74, 590, 332 266
32 OCEAN TRANSPORTATION [ 73 1., W 0 30, 52 - (130 126, -
33 OTHER TRANSPORTATION 553367 23] 2 130,19 38| 314 186, 103
34 TRADE 1360418 369 57, 145 987 452,336
35 COMMUNIGATIONS 2 4 19 5 - 38 148 —
36 FINANGE 8 INSURANCE 238| 145 24 7 = =
37 RENTAL 2393 o1 96 19
38 BUSINESS SERVICES 8] 533, 97 49
39 PERSONAL 8 REPAIR SERVICES 368 19 % 3 i
40 MEDICAL, EDUC. & NONPROFIT ORG'S. B I I N N
41 AMUSEMENTS - | - - - 1= = -1 -1=-1-= - - -
42 SGRAP 8 MISCELLANEOUS INDUSTRIES = = | e - | - | - | 250 - o - - 43| 9] 6 38 i % 3 - [ — - 34 20|
43 UNDISTRIBUTED [~ 12059 132 438[ 1,310 sao] 329/ 201 740|_788] 329 323 570 356] 250] 1,463 45| 204] 822 490| 406 214 547] 575 1,503 960] 263 - | - | 536 - | - | - | - | -
44 EATING 8 DRINKING PLAGES - -1 =-1-1-1T-1T-1-= - - [ -1- = = - [ - [ -1~- =~ o e I I 0 I I e e
45 NEW CONSTRUGTION 8 MAINTENANGE 199 17| 1|39 16| 12 742 36| 26| 12| 19| 34 6| 28 2| 7| 16| 44 23 i 4psa| 3| 56| 342] 25 — | < | 73| 7| - | - |5464l5,709)
46 INVENTORY GHANGE ions ) 2660 402] 1| 120 165] % 1487 130 8| 3| 33| 2| 3| 102 — * K 2 7] 8 = - - [~ |-l-|l68/|-]-]-[]- 22 - | -
47 FOREIGN GOUNTRIES (imports from) | 690[2,001| 10a| 208 279| 183 73] 573 = i i T2 18 1 302] = - [ =1 =1 3 s e
48 GOVERNMENT | @3] 1,134 _104] 639 376 338 136, 573 245 86| 13| 277 (67| 86| 5i4_ 64| 6e| 274 656 120 256] 766| 3,750 344| 1111|3997, 2i2| 503 170 318 74|2,i76| 1410 470| 73| 8313458 21
43 GROSS PRIVATE CAPITAL FORMATION DEPRECIATION AND OTHER CAPITAL CONSUMPTION ALLOWANCES ARE INGLUDED IN HOUSEHOLD ROW = - = - - - - - - - - - - - - - - 7 - - - -1 - - - - - - - - - - - -
50 HOUSEHOLDS 19,166]6,262] 387 3,286(4,013 | 2.564] 1,063 2,161 | 3,034] 5,431 4,907] 1,024] 1140] 2,256] 3.945] 1,519] 64| 943|2,336] 1,178| 930| 4,339 534| 595|2,002| 3,303| 1,880| B56| 1989] 5,066 5,675 914] 6 205|26240| 2,165| 8,015[14003] 1,044| 7,951]9,198] 1,456] — | 1801 4,25411492] — | 64730058 218
TOTAL GROSS OUTLAYS »>_8Lu<,muLmamm, m.mix .uu_ PSL m.mi ﬁei m.»s_;.cm%%.s_ m.mwa_ u,m_oTut__muumA 6,387| 1,745 2,316 | 6,445 3,292| 1,833(10,312| 1,095 1,692| ﬂmv:.ni 4,001 2,119 4,756/ 9,205| 9,952 2,292} m.mu‘m.# 57| u._z_mu:‘m%& 5,097(14,301(13,385| 2,944/ 2,233 24,711|13,270/28704] 4,802 33514 191625] 769,248

a. Bach row shows the distribution of the output of the producing industry named at the left. Each column shows the input distribution for the purchasing industry named at

the top.

A1l figures are in millions of dollars. An asterisk denotes an entry of less than $0.5 million. Data are from the Division of Interindustry Economics, US Bureau

of Labor Statistics.
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1 AGRICULTURE 8 FISHERIES 260935 | 404140 [ 294104 | 213932 | Oold0e | 032107 | — | o0N98| — ooooes] — jooi7ir] — | — | — — | =] = | = | = | — [ocomelooser — Tooosse ooosmo|oooarr] — Joooes] — | — | — | — Joosen] — | — |n

2 FOOD 8 KINDRED PRODUCTS 05768 | 131670 [005524 i 000res 1000408 [000z5¢ 1000044 — | — 1000022 — [ow00n[ — T — TJoooom| = T |ooearalooss72 ) 0001021 00830 ooeses | 003ass| 0ai7oz ooeras] — ¢ — | — i000iz6 018729 |.00006T) 006678 | @A
3 TOBACCO MANUFAGTURES — = Jaos = [ =T =T =—T_"T— — —_ = = = e U U L S oS0 R RS R S L I P p— =
4 TEXTILE MILL PRODUCTS 001543 000046 | —  li3an7 099330 | 0055131 003899 | 00096S | 0OONA | 1572683 | 023296 | 006774 . — — '000062 (000004 | 001312 001728 | 002145 | 005352 | 006291 | 010346 002368 | 022530 | 016452 : 00084 — | 003427 | 000735 000637 | 000QT2 | — — 1000017 | 002037 881 — 010573} 003489 — 3
5 APPAREL 00I067 | 005478 |  — = |J49402 - 001738 | 002536| — oo2129| — — - |poozs2 |ooos4| — | ~— oooom| — | ooote2| — ooT001 000014 | 000008 | 000018 7|000363 000308 — ' — — | 001414 [001217 | DO00I3| 008630 | 006076 Mﬂ.
6 LUMBER & WOOD PRODUCTS 003568 | 002174 | 00688! | .00IBI | OOOITT | 182243 | 133882 | 034158 (000094 | 003232 | 000431 | — 004477 | 003518 | 002924 004538 | 02933 | 002205 | 005236 006476 | OOBIT3 | DO6IS4 | 007168 | DOB263 | 0081 71| 002375014076 006497] —  |002312|000128] 00066100007 | ~— 004678] 000155 | 0000N 00008I| — | 012432 017982 | 000361 | DS
7 FURNITURE & FIXTURES == [ — joowss| — | = Joesmjooores] — | — | — | — | — | — | — | — |oome| — | — o00s0s] — | 060435 | 0001 001605 | 004993 |[oo0ars | —  |o0000s] — | — |ooonos] —  |000i09|ooseon oeroa| — | — |oowers] — | — |oosom| — |oSles|
8 PAPER 8 ALLIED PRODUCTS 000038 012165 | 024549 | 008046 | 001902 | 000756 | 005253 | 332409 | 166256 | 023796 | 08205 | VOT041 | 014306 | 03 1004691 | 002194 | 012251 003772 | 003760 | 00974 | 008356 | 002311 | 005038 | 036363 | 015005 00035 | 000228 | — | DO0428| 013640 | 00068A(DOO0E7 | — | 0DO0304|004374|001923| — | 105285 | 033834 (DO42EH

9 PRINTING & PUBLISHING — [ooose] — looozar] — [ — T — T — Tuesoefoonze| — T — [ — T — T — T — Tooosm| — T .ooear - — | — Jooomo] — [oooors|cosexi[ooiser 10455016652 | — [ 438245 | 001972 | 012964| 004238 232499 p23e7i [coz2ai| gmy
10 CHEMICALS 019942 | 038979 | 009310 | 082302 | .0I0BI0 | 004359 | .02I779 {023454 | 015073 | JS0897 | 015605 | 214162 | 033459 0i3528 | 012260 | 007595 | 013588 005994 006911 | 005241 | 031193 | 00774 | 005420 | 026292 | 036400 006016 | 00320) 002293 | 0020568 00I766 | CO0KT | 0000I0 | — | 001349 | 013875 | 016585 000566 | 021481 | 047818 | 003196 | QY |
1l PRODUCTS OF PETROLEUM & COAL 1010984 | 001557 (000087 [ 00302 000339 [ 012315 [000347 1023325 | 353491 | 004421 000636 | 010286 | 068571 | 0078611004090 | 00M73 | 00IESS 002331 | 00ng3 | 00i272 | 003ies| 002171 | 002689 | 001067 |001801) 051166 045420] 004787 | 00061 [ 001136 0040M6] D04ZIT| 000371 005653 G|
12 RUBBER PRODUCTS 002934 | 000238 — .DOI371 | OOI406 | 001445 | 002175 | 001148 |000480 | 00OIOZ |D00043 | 014385 013323 | 00I749 | D00OCS | DOO02I | ODOET | DOOTEO | 000T8I 005146 | 001573 | 0009z TS | D0BO61 | D00I45 | D000ES | — | 013226].001517 | 0O0IEE | DO05T3 | 000002 —=  1.0034101.018927 | 0003

13 LEATHER & LEATHER PRODUCTS = | = | — Jocorr7 joosoos| oooeii [oozssi | — |ooose0] — | — | — |azame, — | — | — 000032 ]000003 00009 000637 | 00027 | 000001 [ 000663 | 003772 — [ — [ocomzjocomse; — | — | — — joi04e2

14 STONE, CLAY 8 GLASS PRODUCTS " oorsss [oosas | ooome o0z398 | 0905 [.oose4t | — T oim344 | 003365 (002467 | 001400 | 088785 | 014600 [ o0seso | coases | cazsos [ ooscer 00ss00] 020473 | 0oaiaa | are145 T oraas  ooses | or27s7 [or2764 | ooreso 000593 | 000165 | 000897 000027 — T — — Tooiess

15 IRON 8 STEEL ‘ooos [oocors] — | — |-oooon | oorsaz | asases] — | — | cousel| cooe7s |ooaazz | covzas | ooarer | sezree | oosase) osersi | 2semiz | ersest 050225 107698 007797 | 3464 [ o77325 | 09esis | ooTel7 | coTsee | ooaTTI| — [ooosta| — looome] — | — T — 1 — Jovaces|oewone| — |chdoe|
16 NONFERROUS METALS - — | — — — |000402| 005536, — | 002149|.013614 00005 | 000031 | 00022 ;002646 | 026282 | 413611, 053701 | 027247 | 042245 035547 | 036539 | 015031 | 114395 | 012332 , 015448 026420 | 03 7039 000647 — |D00IST| — |000I47] — | — — |D45477| 021186 | 000156 %
I7 PLUMBING & HEATING SUPPLIES — 1= , — | =T — T — 7 — 1 =T — " — " — Tooms| — Tomme|omers come| — | — |oos3nooossr| — ooiaeal — | — joooos] — | — | — | — | — | —  — — To05047| 004300] —

18 FABRICATED STRUCTURAL METAL PRODUCTS | — — | — | — | — T — Toome] — [ — | — | — T — | — = — Jooosee| — | owoez| oirese | 0oemal | omz | 0oosis [00s52e|sooies | — [001547 [o0067e|ooTea7 oooses] — | ooooai|Gora0| — |ocoose| — | — | —  — — oosacsioiooss] — |dhades
19 OTHER FABRICATED METAL PRODUCTS oo 1ases pssea DoOOA 300100 | DaBe4 | ¥ | 00273 | 00| D9S3 D0R6ER |0oROR 00431 D00wR0 | 001908 |008 | oarass | 096 | 08 | ozease] cseers |16 D206 [ 087308 015605 | 033001 | 008188 | 000535 | 002560 | 002169 ] 000665 | 001407 [0003IE | — | — [ — omeTor
20 AGRIC'L, MINING & CONST. MAGHINERY oo — | — T — T T T T T T T Tooize olzes|00izls’ — Jooses?| — | o34s63| 0l09i6 00933 — | — | — '000i8e 003456 — | — lo030silo0030 | — loobooosl — | — | —  — — Q'
21 METALWORKING MACHINERY -0 - == — = | = = | — | — | — | — ; — |0oo6i7 0009 D03200 [004035 0OBI23 | 0i540I| D300 |0OBEST | 006126 |00350I | D033 | DISE4E 003125 — |oooostj —  — f— — = = — ] —

22 OTHER MACHINERY (except electric) — 000382 — 003655 00I621 00P325 |003703 | OOIT27 D034 0001141000394  —  — 000436002146 | 000597 063161 | 018488 | 006381 | 093214 | OneosT | 054843 | 045326 1000930 | 014331 028209 048 — 0011801000201 — 1001260° — | — 010220 000066 — — | :
23 MOTORS 8 GENERATORS —  — [ = = T — T —T = — =T — = — 7 — [ = [ — " owess ooeezs | 0001 | 0063|015 01 | 030802 | 015517 | ocesce| vosi3zi — — Jooosws] — | — [ — " — [ — oooirs| — [ — —
24 RADIOS (= = [ — [~ = = = = D D = = = =~ |ccomtjoosi| — |omowe| — | — 143701| 016341 001301 003701 0OMS|_ — | — | — | — | — [000083[000MN| — | — [000091 00| — | —  001388,00300| — | @By |
25 OTHER ELECTRICAL MACHINERY L — 1 — [ = = = T — T— [ — = omoms| — _— _ — | o01379 000641 | 00787 (30154 | 003986 | 05323 | 00GTS | 008642 | 015332 | 052118 | 097526 | 061135 | 042034 013315 010257 | 003981 | 00I854| 003094 — | 000TST |oo0isT [ois4es| — | — |000895 004339 000281 — | | P!
26 MOTOR VEHIGLES {ooze7e D000ST| — = —  — o006’ — | — —  — " 000156 1000001 000008 — | — | 005036 | 0072I2 34| — | — |002164 308642 0000 | — | — |D0o8d3|000024| — |o13345|000468 000006! — 00000i| —  oravos oooozs. — 1753
27 OTHER TRANSPORTATION EQUIPMENT cooze0 — | —  — — | — | — loooooe — 00003 000095 pooisa | oooal — | — | — | — | — | — looooos| —— |ooooeo|ooosds o73sell — | — |ooo0a7|oodmis |oseens jolalz| — | — | —  — | — 'oooiss = T o%0es
28 PROFESSIONAL 8 SGIENTIFIC EQUIPMENT — T — [ — = " — T Toooms |ocores loowss cooszs| — 000207 [000020 | — | 019465 | 001171 000400 000230 o077 | ooresr 005775 | 084766 [ooszds 00000l — | — |oooeme| — loooon] — | — s - I

29 MISGELLANEOUS MANUFAGTURING 000093000302 ] — |000390 | 018451 | 00074 | 0056i4 | 0007, — | 00207 001836 | 000381 [ 000029 | 000BII [000466 | 002850 | 000053| 08398 T 000045 012715 | 033964 | 000182 | 000402 002057 ¢ 00005| — | — 303425 015015 | 00806, 025009 | 001613 | odbs |
30 COAL, GAS & ELECTRIC POWER 35&.03,3 [00I661 | 010805 | 002712 004035 | 006038 o.w&%oo&d 013513 042185 | 019598 | 016483 | 007255 | 006501 | 00813 o682 | 00TEOI [006581 | 007664 |.003794 007132| 004694 | 005524 | 136172 | 044456 001516 | 0O L 104524 | 000936 | 021497| 012207  018353]  — 000933 | 016524 e@M
31 RAILROAD TRANSPORTATION 010573 014717 1007736 009633 | 004561 | 023862 | 018910 | 026653 | 010510 | 020651 | 019765 | OizaTs 009SIR | 0300 | O34z | 0I5BSO | 01067 | OISAIT | 0140 | OI3370 | 00B6E3 009693 | COSTOR | 007676 | C0RGS6| 015978 009455 | 006853 | 00ETE3 | 016408] 041197 | 001 107] 005871 [ 00IBIT | 001485000507 [ 014610 005203 | 00206t | 003851 | D008e4"0TSRS 022295 019095 | ORtESe
32 OGEAN TRANSPORTATION { 0oiTs2 | 00385 | 000967 | 001284 (000838 | 001451 000130 | 002033 000002 | 03196 | 008871 | 000010 | 0001S0 002880 [D02430 | 00E3E3 | 000001 | 0000IS | 000014 | 000010] 000011 | 000028 |000004 053] 000107 | 000%s0 [ oozoes [ooooos] — Jomsoer| — | — | — [ — | — | — | — [ — | — Toosems[ooooes] — m
33 OTHER TRANSPORTATION 013293009870 005677 | 006067 001931 | 022927 | 013749 | 014969 | 003053 | Doese2 [ 034358 [002364 | 005460 | 014435 | 011345 002956 | 003502 002330 | 002593 | 002936 | 00183 1| 002765 | 002052 | 004854 posze3 003776 | 19587 | 015328 [ 001006 | 014166 ] 000554 | o0sa74 0460z [007306 | Ir¥ezs
34 TRADE 032681 (011217 | 01443 | 023470 [020770| 022472 [ 004823 | Oiza4s | 001392 | oie3es | onaarz | oi0e3s | oimass | cezoss | 2o7es | oz32is! 017142 | oiseas| 012057 017775 | oie5es [ O19666 014559 003957 | 018528 018914 | 010227 | 004383 003048 | C02776 | 042932 | 00sass| 002312 [003327 | 025683 026539 | 026974  021804] 002369 057! 079948

35 COMMUNICATIONS 000037 001092 |000543 | 000892 | 001471 | 0156 |002066 | 00084 | 006065 | 00666 | 001065 | o02i82 | 001282 [002036 | 001325 [000880 | 001984 | 002592 | 002053 | 00860 002304 [ D0Z209 002849 | DO2640 00 002055 | 001911 004204 | DOTB29 002164 | 084212 | 00B570( 004934/ 003826 — | 003347 | 000834 45
36 FINANGE & INSURANCE 005710003900 0005511002038 {00163 | 012759 | 006369 | 002339 003500 | 001304 | OVSISE 002556 | DOIB03 | 00947S | 003560 [ 002187 | 003495 | 006053 DOS0G | 003490 003636 003127 | 00E256 | DOS1E4 | 0D3941| 001513 | 005261 002669 003931 | 005185 | 000425 | 052419 0015701144474 | D19237 | 004230 | 008242 — | — |005433)013940
37 RENTAL 057526 .oouaiceoﬂ_ 002607 | 007307 | 003171 | 005837 | 003379 | 009595 | 002501 — | 00349 | 005135 003807 (002909 | 003299 | 002472 | V04261003073 | 001753 | 003347003116 | 00i830 | 005505 | 03321{.001443|.004899 00S003| 002444 | 002B30| 014977 |.047062|.016341 | 016458 | 007194| 011324 |.049614|.030074/.061096| — — [oz0100] odadit
38 BUSINESS SERVICES 000199 o_auqloummt 007286 |007344 | 003268 | 019645 | 002812 009050 030467 | 003104 | 007442 | 012901 |002208 |002027 | D00T2! | CO0KE (004290 | 003808 | .003%25 | 00STES (006177 | 003196 [.014549 002506 .001001 | 002249 { 000996 | 003310 [ 040350/ 026998 [O11162 |« 008490 001246| 022477 | — | 017026 | 004154 bﬁ
39 PERSONAL & REPAIR SERVICES 008845 | 003196 | 000170 | 000318 |-000193 | 000t | o0i236 | 0oosia | cosioz | noorTs L 1000196 { 006502 {000277 | DO04TS | 000718 000590 000233 | 000242 | 000251 | 000190 000823 | 001709 | 001122 | 002360 026813 (033979 |.005212 (008808 000868 01 039102/ 005706} 007542 017153 | ogegie
40 MEDICAL, EDUC. 8 NONPROFIT ORG'S — === == =T =1 =0l=—1T=T=—"T-T="="T-T1=0T=1T=T=T=T1T=T1T=T—=1 =] =1T=T—=1 —=oooor|oocon| — | — Joowes| — | — | — oos3es| — | — [owatar| — | e
41 AMUSEMENTS * [ = = = T = = =TT =0T = =T =T = T = T= 1= =T =1T=1T=T1T=1T="T=T—="1T=T=""1-="T-"T-="1=T=T1T="T=T=T71 = [owszss00s] — Jooesro] — 1T L&
42 SCRAP B MISCELLANEOUS INDUSTRIES — | — | — [ooess| — | — | — [osems| — |oomro| — [ocmass| — |oo2m3|oserze| oresei| 004533 | ooirse|00osis | 002807 | 0030is [o03ess [000ai[ooczaa|cooses| — | — [oooror| — | — | — | — [0035%0 009275 | 003065 |.ooszes [ ooaan| — [ooosso| —
43 UNDISTRIBUTED — | 055286 | 049643 | 045045 | 099746 | 1aesis | 114328 | 025736 | 094 | 125094 |057669 | 116642 | 0BSS08 117676 | 023R06 | Oiies | izioTe | 074349 | 155194 | 108236 | 136350 141873 | 041399 [ 120847 ] 101658 | 109728 |.226023 | 038722 | 006091 | 093524 | 007403 | 055690 | 027641 048151 | 018939(112884] 091108| 071717].091350, — T [0e03ee
44 EATING & DRINKING PLAGES — === -7 =T—=]=-"TJoow| — | = — | — === =" =] ===/ =] —=[—=—"1=1=]=—|—=—"1-=1—1—=1-=Tloower{ — | — 1 — 1 — ] — 1 — [ousa] — | — Joswese| — | —
45 NEW CONSTRUGTION & MAINTENANCE 004763 | 003153 | 000523 | 004016 | 001188 | 002008 | 002419 | 005333 | 002278 | 00261 | 001907 006585 | 003191| 002811 | 002268 | 0C3777 | 004911| 003208 |.002745 | 001697 | 003956 | 002731 | 003074 | 005610 02880012363 | 000534 0I3606 | 004358 | 056267 | 002474 | 141546 | 000665 | 003900 026534/ 008486 | — — |905506 | 000247

a. Bach entry shows direct purchases from the industry named at the left by the industry named at the top per dollar of oubput by the latter. Data are from the
Division of Interindustry Economics, US Bureau of Labor Statistics.
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AGRICULTURE & FISHERIES

FOOD & KINDRED PRODUCTS
TOBACCO MANUFACTURES

TEXTILE MILL PRODUCTS

APPAREL

LUMBER & WOO0D PRODUCTS
FURNITURE 8 FIXTURES

PAPER & ALLIED PRODUCTS
PRINTING & PUBLISHING

CHEMICALS

PRODUCTS OF PETROLEUM & COAL
RUBBER PRODUCTS

LEATHER & LEATHER PRODUCTS
STONE, CLAY & GLASS PRODUCTS
IRON & STEEL

NONFERROUS METALS

PLUMBING 8 HEATING SUPPLIES
FABRICATED STRUCTURAL METAL PRODUCTS
OTHER FABRICATED METAL PRODUCTS
AGRIC'L, MINING 8 CONST. MACHINERY
METALWORKING MACHINERY

OTHER MACHINERY (except electric)
MOTORS & GENERATORS

RADIOS

OTHER ELECTRICAL MACHINERY
MOTOR VEHICLES

OTHER TRANSPORTATION EQUIPMENT
PROFESSIONAL 8 SCIENTIFIC EQUIPMENT
MISCELLANEOUS MANUFACTURING INDUSTRIES
COAL, GAS & ELECTRIC POWER
RAILROAD TRANSPORTATION

OCEAN TRANSPORTATION

OTHER TRANSPORTATION

TRADE

COMMUNICATIONS

FINANCE 8 INSURANCE AGENTS
RENTALS

BUSINESS SERVICES

PERSONAL & REPAIR SERVICES
MEDICAL & EDUC. ORGANIZATIONS
AMUSEMENTS

SCRAP & MISC. INDUSTRIES
NONDISTRIBUTED

EATING & DRINKING PLACES
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141445

08706 | 00010 | 00612 |.00295 | 00889 00060 00955] 00597

03699] 0039 1| 00067 0064 9| 00843 | 00465 | 0002 1[.00046] 008 0| 0026 7] 0007 | .00379] 00058] 00025] 00135] 0964 sure s B0UGE] 00201

02021 0037 1| 02s64| 08822

67525

, 04052, 02000, 08977

03274 00592, 00210 Bi552] 02160

01258 000681.00146 | 02658100267/ 001941 011091 0O178) 000E8! 006211 0

Do335' 00177/ 00585 02450

00673 03206 04944

I Toors3),
o000z 00242 03tos] o033 =

62005 5172 00787 00261 : 02255 00127 07578! 057091 DSO6T!

02689’ 00560 00221] poss 2! 01882

o1 124! 000

oots1Torss 1

00263 00194/ 01126 00187] 00088’ C0524 01073] DO33I 00198, DOGEZ| 01670,

00380’ 02899 05657

00213 | 00998 00250 03258

0292 4 005791 00210| 00687 | 01467

01135 00060{ 00126/ 01010

00207/ 00158 01357/ .00168 | 00055/ 00425! 00832! 00274 | 00158| 00525 02808

00339 02455 05178

]

00054 4108) |LI7788| 00962: 00224 03063

02197| 0078 00721/ 02215

01656,.00104; 00222| 01432

00276| 002711 01950| 00285 .00096! 00716 0113600429 00267|.03101| 02091

00295 02088 | 06269

Tasos] oores

07108 | 0)228| 00061 | 01028 | 00217 123069, 00202 0216 |

0426 8| 00802, 00480 | 00966030 1 |

01755, 0012 3|.00262 | 02219|

00309| 00324 02 182| 09333| DOLi 4 D084 D1415| 00534 .00286] 00791 01789

00299 | 04466| 0308 1] ¢

21592 00909 &

063951 .01486 | 00061 * 12572 3501100448 0356 4

0317 4| 00855, 00705 | 02205| 09148

03324, 00135|.00442| 06327,

:00303.00350; 02313} 00327 | 00 120| 0091 9| 01308| D434 | 00357 01449| 02481

00206 | 03557 | 04684

s

02759] 01523] 00059 01691 06819/ 00195152213

03754 .00509| 00236 | 0106 6| 02241

©01167| 00079( 00146 (01317,

00183| 00172: 01317} 0019 )| 00060| 00509| 00965| 00318;.00288| 01081/ 03915

00461/ 03423 04853

oovsr]

01922| 00968| 00049 | 01428 | 00250 H1B06, 00162 30502

01891} 00509 | 00378 | pos29{ 02026

01724/ 00092| 0019 1] 01214]

0022 5| 00235] 02072| 00259] 00083] 00630/ 00975

00718 | 02079 00145/ 0201 1| 02553

1
00863

20918 09197 | 00079 | 01339 | 00627 01667 00203° OT6!T-

07006 | .00679 | 00393 | 03329 ] 03262

04715, 00130].00271{ 02915

00348

00337/ 001139| 00925} 01462 00549] 00441| 01285| 03782

0067603049 04364

oos00 (f)

58 00707 | 00035| 00591 00135! 00674 00117 03252,

L5685 5| 00407 | 00214| 0102301937

01101, 00070/ 00151] 01782

-00193| 00189, 01158, 00190 DO0EE| 00514| 00844 | 00403 | 00168, 00463| 08188

0124406449 01499

00512 D

1527 03211 00064 | 19426 00309| 01070 DOZI3 04667

03860102067 | 00369 | 01515 | 03400

02297| 00119/00251] 02162

1

£0307| 00308101877 00313 .00108] 00813] 01270| 00485/ 00308| 00901| 03526
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the industry named at the top.

Each entry shows, per dollar of deliveries to final demand by
This is the transposed inverse of an identity matrix

Eccnomics, US Bureau of Labor Statistics.

the industry named

at the left, the total dollar preduction directly and indirectly required from

less the matrix shown in Table 2.
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APPENDIX B

DEVELOPMENT OF STRUCTURAL ANALYSIS IN ECONOMIC INTELLIGENCE

During the past U years, several research efforts have been under-
taken to make use of interindustrial relationships in estimating over-
all Soviet Bloc economic capabilities and vulnerabilities. Compl25XiA5a1
25X4#A8a1include CIA//ORE/ IM-181 (TOP SECRET), EIC-P-7 (SECRET),
and CIA/RR IP-333 (SECRET).

Two types of structural analysis have been undertaken. The first,
the material balances approach, has been used a number of times and
has had limited success. The second, interindustry analysis, has not
been used to any degree in capabilities estimation although research
along these lines has been undertaken.

1. c1a//ORE/ 1M-181.

The first research along structural analysis llnes in the intelli-
gence community was in CIA//ORE/ IM-181, 20 September 1949 (reviscd
10 Rebruary 1950). This study exemined, in detall, the allocation to
all consumers of several strategic goods in the USSR in 1ts postwar
period. Independent estimates of consumption requirements, derived
from both the input and the use sides, were compared against total
production for each item for each time period, and consumers of each
item were identified by broad categories. 1In some instances, there
was & wealth of technical detail.

The technique used in the over-all analysis was both a quantitative
and a qualitative comparison of requirements against potential produc-
tion for each item studled. In the detalled estimates, various methods
were used, ranging from detailed technical input analysis of particular
end items and products to judgment estimates of allocations to laxrge

. sectors. There was no attempt -to evaluate indirect effects of differ-
ent courses of action but rather a straightforward updating of previous
years' estimates along their historical time paths in all-inclusive
categories which eliminated the possibility of analysis of indirect
effects.
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2. EIC-P-T.

A more recent effort along the same lines is contained in the
working paper EIC-P-7 (formerly designated as EIC-R-2, 19 December
1952). Although it wae originally set up as an interindustry study,
lack of data forced it into an expanded statement of material balances
for 1952-53 under cold war conditions.' The list of consuming in-
dustries was more detailed. Substantially the same methods were used
as in IM-181 but witly a somewhat enlarged scope, including a study of
Satellite countries.

Despite having worked out the technique and set up the analytical
framework along interindustry lines, it was not possible to obtain
sufficient data to make an estimate of the economic capabilities to

supggw ﬁ\ %fe ral war.
3.

25X1badnly genuine interindustry tabulation for the USSR was set up
The Soviet 1941 Plan was
used as the basic datum, but other unclassified sources were used for
particular parts. About 20 industries were identified, and final de-
mand was substantially a gross national product breskdown. The
tabulation was not used in any type of analysis. The research was
rather an experiment in the construction of a Soviet table using
20)bAS@t1assified data throughout. As an interindustry tadbulation

had many deficiencies, arising mainly from lack of
data and questionable data. The tabulation cannot be used for
analytical purposes.

4. CIA/RR IP-333.

The material balances approach was used in CIA/RR IP-333, 17 April
1953, a contribution to NIE-90. The analytical use to which the
approach was put was to determine the feasibility of the simultaneous
achievement of rates of growth, industry by industry, for the Soviet
economy between 1952 snd 1955. This was done by multiplying the
terminal year index number by the input ccefficients for each con-
suming industry, summing for all industries, and comparing the inputs
required in the terminal year against independent output estimates
for that year.
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APPENDIX C

METHODS AND PROCEDURES IN THE CONSTRUCTION
OF SOVIET INTERINDUSTRY TABUIATIONS

The construction of interindustry tabulations for the USSR is
fraught with difficulties arising from attempting to use the scant
intelligence information in conjunction with analogous data to form
a consistent and reliable quantitative description of the Soviet
economy. In the construction of these tabulations a purist attitude
is not appropriate, but, to avoid distorting the description any more
than is necessary, the highest level of statistical and analyticel
standards must be adhered to in the manipulation of the data.

The fundamental method involved is to piece together the tabu-
lation, using intelligence data as the basic controlling information
and analogous data to f£fill gaps. The methodology can be broken down
into six steps, as follows:

1. Estimates of gross output by sector.

2. Estimates of that part of total costs not included in pro-
cessing costs, by sector and by category of costs.

3. Estimates of demands by sectors not included in the processing
system, by sector and by category of demand.

4., Estimates of the inputs per unit output for each of the pro-
cessing sectors.

5. Estimates of selected input coefficients and use patterns in
physical terms for some of the processing sectors.

6. Reconciling and essembling the tabulations.

1. Total Gross Output.

After a classification system has been adopted, the product
composition of each sector must be determined. Most economic intel-
ligence work on the USSR is on a product basis, and hence it is
necessary to translate the sectors into products. The total output
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estimate is in two forms: (a) a listing of production in physical
units of each commodity in the sector and (b) a weighted aggregate
expressed in a common unit or numeraire.

Since a balanced tabulation is desired, casting sector output
in a numeraire is essential. The ruble is the most meaningful unit
because in many cases other intelligence, such as the budget, can
also be used and Soviet prices can be used for most sectors. Several
techniques can be used to obtain the ruble value of output. In a few
cases a direct ruble estimate can be made. In other cases the ruble
output is a constant ratio of some other sector's output or some
aggregate. This is the case in a few capital goods industries where
a sector output is a stable proportion of total! producer durables or
some other aggregate for which an estimate can be made. In most cases
a welghting and imputation process can be used.

Using Soviet prices, the value of output of a sample of the sector
can be determined. The sample consists of estimates of products for
which physical production estimates can be made for the given sector.
The Soviet price is multiplied by the estimate of production for each
product in the sample. The summation of all products in the sector is
the value of the sample.

For exactly the same products the value of the corresponding
sample in the US can be computed. The value of the US sample is then
compared with the total output of the sector in the US. Such com-
parison provides a ratio indicating how much greater in the US the
total is than the sample. This imputation factor is then criticized
in the light of intelligence data and, when adjusted to reflect the
Soviet situation, is multiplied by the value of the Soviet sample to
obtain the total output of the sector.

In cases where Soviet price data are missing it is sometimes
possible to compute fictitious prices on the basis of prices of pro-
ducts in a later stage of production. Agricultural prices are lacking,
but the value of agricultural sectors can be determined on the basis
of output of food processing and other sectors.

The final result consists of a figure for each sector representing
the ruble value of output which embodies data on physical production,
prices, and US analogous information. The ruble outputs will act as
a control total on costs and sales, although they are subject to
change as other data are brought into use.
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2., Nonprocessing Costs.

Since the economy is divided into two parts, the processing scectors
and the nonprocessing sectors, it is necessary to obtain estimates of
that portion of total costs not accounted for by the processing sactors.
These nonprocessing sectors are (a) wages, salaries, and profits;

(b) capital consumption; (c) taxes; (4) imports; and (e) some business
and personal services.

Less importance attaches to the precise breakdown than to the total,
inasmuch as the ratio of nonprocessing to total costs influences the
magnitude of processing costs and hence each of the input coefficients
in the processing system.

In the estimating procedure the breakdown becomes important. In
some cases it is possible to estimate costs from intelligence data for
some categories. ' In many cases it will be necessary to rely on US
analogous information. No single procedure for such estimates is
possible, since they are not based upon a uniform body of data and since
the varisbles are many and complex.

3. Final Demand.

The total output of a sector, like total costs, is divided into
that which is used by the processing sector and that which is used by
nonprocessing or final demand sectors.

Final demand consists of household consumption, communal services,
govermment administration, capital formation, foreign trade, defense
and military activities, trade, warehousing, and storage. The tctal
figures are slightly larger than gross national product, since scme
%tems are included which are not ordinarily in gross national prcduct.

The procedure to be used in (a) estimating total final demand,
(b) breakdown of final demand by the above categories, and (c) break-
down of each category into purchases from processing sectors and
activities included as charges against final demand (such as wages
and taxes) is to start with the most aggregated figure and by suc-
cessive breakdown arrive at a column of demands (inputs) for eacl
category.

- 27 -

CONFIDENTIAL

Approved For Release 1999/09/08 : CIA-RDP79S01046A000100030007-1



Approved For Release 1999/09/08 : CIA-RDP79S01046A000100030007-1

CONFIDENTIAL

The first figure, an augmented gross national product figure, can
be obtained from studies of Soviet gross national product and other
data, including official statements. The breakdown by categories
is tenuous, and only very general types of intelligence have been
helpful. Such breakdowns have been made a number of times, for other
purposes, and in this case;, as in the others, reliance must be placed
on the analyst. Once each component has been estimated, the task of
estimating the purchases of the component by industry is somewhat
easier and on slightly firmer ground. The nature of the final con-
sumer often determipes the industries from which it buys and does not
buy; capital formation does not buy basic resources but does buy
machinery and equipment.

The proportion, or an adjusted proportion, of the total output of
an industry sold to final demand categories in the US is often a guide
to the estimate for the USSR. As in the case of costs the variegated
nature of data and esconomic variables precludes any single proczdure.

4. Processing System.

Thus far, the interindustry tabulations consist of (a) sector
output total, (b) estimates of nonprocessing costs, and (c¢) estimates
- of allocation to nonprocessing sectors. These three elements form
the controls within which the processing system operates.

Quantitatively the processing structure is the largest body of
data in the tabulations and consists of the input per unit output for
all sectors in the processing system, or, alternatively, either the
magnitude of sales of each sector to every other sector or the mag-
nitude of purchases of each sector from every other sector. The data
for this part of the tabulation come from the types of sources listed
above in the text. For Soviet tabulations it is necessary to make
extensive use of analogous information. There seems no way to avoid ®
the use of considerable data on the US industrial structure.

Since US interindustry tebulation is based primarily on census
data, and since these data are based upon reports by establishment,
it is necessary to make some adjustments to convert the establishment-
industry data to a product-industry basis. Furthermore, it is neces-
sary to delete the nonprocessing costs. The US information, after
such adJjustments as are necessary, is put in coefficient form. These
coefficients form the basic data for the processing system.
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However, despite adjustments to convert to a product basis ard
eliminate nonprocessing costs, the coefficients still reflect US
experience. A further adjustment is called for. This critique would
take two forms: (a) the cost structure of each sector would be cub-
mitted to the appropriate specialists so that they could criticize it
in the light of intelligence on the USSR, and (b) special input
studies, covering a limited 1list of inputs, such as manpower, steel,
aluminum, and electric power, and special use-pattern studies, on
petroleum, for instance, would be used to adjust the US coefficients.

When the processing system has been adjusted as completely as
possible, it can be combined with the control totals (total outputs)
and other data to develop the complete interindustry flow tabulations.

5. Reconciliation and Assembly.

It is not necessary that all the data fit together. There mey be
a conflict between estimates of final demand, total outputs, and
interindustry flows as dictated by the processing system. When such
conflicts arise, extensive changes will be necessary, possibly in
several parts of the tabulastion, and judgments must be made as to
the relative relisbllity of various parts of the data.
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