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The 1947 Interindustry Relations Study

The Study of Imterindustry Relations for 1947 is a
eoapmhensiw analysis of the transactions relationships among

te industries of the United States in that year. For
purpoaeo of this study, the United States ecomomy was subdivid-
ed into sbout 500 separate sectors or activities, the majority
of which correspond with conventional industry classifications.
A detailed statistical snalysis was carried out for each sector
of the purchases from and sales to all sectors in 1947, and the
resulte were reconciled within a general framework of national
production and consumption data.

This study was mads as a part or a continuing interw
agency program directsd primarily toward the improvemsnt of in-
dustrial mebilization analysis. It was financed jointly by the
United States Air Force, the National Security Resources Board,
and the United States Department of Labor.The study was carried
on for several years by the Division of Interindustry Economics
of the Bureau of Labor Statistics, U. S. Department of Labor,
under the general direction of W. Duane Evans, Chief of the Die
vision, and Marvin Hoffenberg, Assistant Chief. Jack Altersan,
Sidney A. Jaffe, Philip M. Rits, and (for a shorter period) Sam
H., Schurr were responsible for major parts of the study. Impor-
tant contributions were made by many members of the staff.

The funds assigned to this project were intended to
provide information needed for industrial mobiligation applice~
tions. Howsver,becanse the methodology and results of the study
are of wider interest, the Bureau of Labor Statistics is under-
taking with limited resources some documentation of the study
for gemeral use.

The plans for publication include general statemsnts
on concepts and procedures applicable to the entire study;meth~-
odological - reports referring to major economic areas, such as
manufacturing, mining,and agriculture; and detailed reports for
specific sectors or industries giving the basic statistical
findings of the study.

The accompanying report provides a gensral

tion of the 0-sectar interindustry tables, published in Octo~
ber 1952, Insofar as the basic concepts and procedures employed
in the 1947 Interindustry ielations Study affect the under-
standing of thess tables, they too are described. These explea-
nations are equally spplicable to the methodology and proce-
dures which were followed in documenting the detailed industry
studies(i.e., on 2 450 to S00-sector basis)from which the 200-
sector tables were developed.
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GENERAL EXPIANATIONS OF THE 200-SECTOR TABLES _J;/

The 1647 Interindustry Kelations Study

Introduction

Basic raw material output, intermediate productiom, distribution,
and ultimete consumption throughout the national economy are linked together
in a maze of interdependences. Many industries operate largely or even pri-
marily to supply goods and services needed by other industries, whose prod-
ucts in turn mway pass through many stages before emerging from the process-
ing system as a finished product in the hands of an ultimate consumer. The
production of synthetic rubber, for example, is determimed largely by the
volume of tires and other important rubber-using items being produced. The
number of tires required is to a great extent determined by the number of
tire-using vehicles in production. Going further, the number of such wvehicles
produced is related directly to the demand for them by individuals, business
concerns, govermments, foreign buyers, etc. One msy go further in the other
direction by considering the industrial chemicals purchased by the synthetic
rubber plant, the grains used by the industrial chemical plant, and the dif-
ferent items the farmer uses to raise his grain crope, among them trucks and
farm vehicles using rubber tires. 3

Such examples illustrate the relationships that together form an
immense and intricate structural network linking the output in any one indus-
try with the output of all other industries. Insofar as these relations
grow out of technological ties or settled customs, they may be expected to
remain relatively stable and to provide some basis for anticipating the ef-
fects of a major change in production requirements in one segment of the
national economy upon all other segments.

It can be presumed, therefore, that the production levels of all
industries in the processing system will be affected by a change in the de-
mands of households, government, foreign countries, or investors for the
product of a particular sector. However, the large number of sectors and
the complexity of their interrelationships in a highly developed economy
such as that of the United States make it almost impossible to trace quanti-
tatively the direct and indirect impact of any change in a single autonomous
(or f£inal demand) sector or in the complete set without some consistent,
systematic form of organization and measure. The interindustry relations
approach brings the mass of structural interconnections into a formal and
consistent framework within which the complete impact upon each industrial
sector may be computed systematically.

;I._f Prepared in the Bureau's Division of Interindustry Econcmics by
Philip M. Ritz and Gabriel G. Rudney. Some of the material included has
been adapted from other published material prerared in the Divisionm,
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The three enclosed tables summarize the findings of the Bureau
of Labor Statistics' Interindustry Relations Study for the year 1947. 2/
They reflect different aspects of the transactions relations for that
year among approximetely 200 industrial sectors of the continental United
States, Table I - Interindustry Flow of Goods and Services by Industry
of Origin and Destination--is a so-called "transactions” table, which re-
cords the distribution of the total supply (both domestic and foreign) of
the products and services associated with each sector. In recording this
distribution of output--along the rows--the table automatically provides
a distribution~-in the columns--of the purchases by each sector from other
sectors. The transactions data are converted, after a few adjustments to
a limited number of sectors, into a table of input coefficients, table
II - Direct Purchases Per Million Dollars of Output., This table portrays
the "processing” sectors of the 1947 economy in terms of their direct
unit requirements from each other. Table III - Direct and Indirect Re-
quirements Per Million Dollars of Final Demand--is the most abstract of
the tables. It is derived from table II by methematical techniques 3/
and describes more completely the internal demand structure of the eco-
nomy by linking production in each of the "processing” sectors with end-
product deliveries of each to sectors outside the processing system, 1.e.,
to final demend sectors.

Y

The three tables and their relationship with each other are
discussed below. FPart A of the technical appendix following provides
a brief explamation of the theoretical framework of the interindustry
relations system. Part B provides a discussion of the basic concepts
and research methods of the 1947 study. Fart C describes briefly some
of the problems faced in using the tables and suggests readings which
should be helpful to those who wish to pursue the subject further. At-
tachments to the technical appendix include informetion on the method
of aggregation by which the 200-sector tables were developed from the
more detailed data available in the Bureau of Iabor Statistics on a 450-
to 500-3ector basis. The relationships of both the 200-sector and the
k50- to 500-sector classification systems with the Standard Industrial
Classification (SIC) system and, where applicable, with the 1947 Census
of Manufactures industrial delineations are also indicated. Also in-
cluded are a table showing the relation of each sector's primary output
to gross domestic output (as defined) and a discussion of the problem
of byproducts and weste products (scrap) as handled in the 200-sector
tables.

4

Table I -~ Interindustry Flow of Goods and Services
by Industry of Origin and Destination

This table shows in summary form the distribution of the value
of all output in continental United States for 1947 both by industry of
origin and industry of destination. F¥or this purpose, the entire economy

2/ Preliminary findings published in the autumn of 1951 were tresented
in similar tables but on a more aggregative 50-sector basis.
3/ See technical appendix, part A, for further explanation.
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is divided into some 200 sectors. The data for these sectors represent ag-
gregations of data prepared initially in better than 450-industry detail,

The row entries

The entries in each row in the table list in producer's prices
the dollar amount of a designated industry's output consumed in 1947 by
itself and each of the other sectors of the economy. The last entry in a
rov represents the gross domestic output of the industry (see explanatiom
of gross domestic output later).

For illustrative purposes comsider the first row, referring to
the meat animmls and products industry, which had a 1947 gross output of
$9,801.7 million. The first entry (col. 1) in this row indicates that the
industry itself purchased $937.7 million worth of the total productionm,
wostly for feeding and breeding. This entry, representing an "intra-
industry” transaction, illustrates the fact that each designated industry
mey be composed of a large number of separate enterprises, any of which may
sell to or purchase from another.

Continuing along the row, meat packing and wholesale poultry
(col. 21) was by far the largest purchaser of meat animals and products
with $8,099.0 million worth. Over $38 million was purchased by miscel-
laneous food products (col. 26), and so on. Almost $47 million, in the
form of hides, went to a special stockpile of byproducts (col. 267), since
specific byproduct allocations to purchasing industries are explicitly
omitted from the regular distributions (see discussion of waste products
amd byproducts in the technical appendix, attachment 3} Exports to foreign
countries (col. 225) exceeded $13 million. The Federal Government (col. 215)
took $5.7 million and State and local governments (col. 220) $1.h millionm,
Over $21 million was sold to gross private capital formation (col. 205),
in the form of horses and mules newly entering the work animal class.

The entries appearing in the four inventory columns may need
special explanation, particularly since this presentation differs from
previous ones, e.g., the 50-asctor chart published in the autumm of 1951.
In the present chart, depletions appear as negative entries in the inven-
tory column rather than as positive row entries. For example, the inven-
tory change within the meat animals and products sector (row 1) of hold-
ings of its own products smounted to a net depletion of $57h.l million in
1947. This shows as a negative entry in columm 236. Of course there is
no entry in column 235, which shows net increases in inventory for the
producing sector. Meat animals and products held outside the producing
industry showed both inventory depletions and gains. Those sectors which
had only stock gains showed an inventory increase total of $69.7 milliocn
(col. 230). Those sectors which had only decreases showed a depletion

total of $175.5 million.
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Inventory depletions, which represent ocutput of a previous
period, are distributed along with current production by the alloca-
tions in each row. Similarly, competitive imports are added to cur-
rent domestic supply and distributed to users of output in identical
fashion., However, the sum of all allocations adds, properly, to gross
(current) domestic output (col. 999) because of the negative entries
in the competitive imports column (no. 226) and the stock depletion
colums. PFor the first sector, competitive imports amounted to $338.1 °
millions and depletions, as noted above, amounted to about $750 mil-
lions. Thus, over a billion dollars worth of product in addition to
gross domestic output was distributed to users.

Continuing the discussion of row 1, it will be noted that
households (col. 200) consumed nearly $1,070 million dollars worth of
the output of the meat animals and products sector. This figure is
comprised almost entirely of farm-slaughtered livestock which has been
either consumed on the farm or sold directly to other final comsumers.

The above discussion of row 1 can be extended similarly to
all the other rows of table I.

The column entries

It is readily seen that the first entry in each row repre-
sents the shipments of the corresponding sector to the meat animals
and products industry (col. 1). It follows that the first columm is
a sumwary of the 1947 purchasing pattern of this sector.

The first entry in the column is, of course, the afore-
mentioned intra-industry transaction. The major purchases of the
sector were grains for feed bought from the food grains and feed
crops sector (row &), amounting to over $3,840 million; prepared feeds
from the grain mill products sector (row 24), totaling over $31h mil-
lion; milk fed to calves from the farm dairy products sector (row 3),
amounting to $130 million; and potatoes and sweet potatoes for feed
from the vegetables and fruits sector (row 8), amounting to about $80
million; and so on for other product-producing industries.

The large purchases of transportation, amounting to about
$110 million and $185 million from railroads (row 169) and trucking
(row 170),respectively, should be noted. Iarge purchases were made
also from wholesale trade (row 176) and retail trade (row 177),
amounting to $76 million and over $140 million, respectively. These
transportation and trade costs and some others appeared as margin
items on materials purchased for production purposes by the meat ani-

mals and products industry.
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The remtal amount (row 183) of over $191 million represents gross
rent paid for rented land and service buildings. Costs for maintenance
construction (row 212), applicable to owned service buildings alone, amounted
to $10.5 million. Over $136 million worth of byproduct items (oilseed cake
and meal, and animal oil byproduct feeds) were purchased from the spscial
stockpile sector (row 267). As mentioned above, allocations of byproducts
from the specific producing industries to actual consuming sectors are not

shown directly.

Payments to the Federal Government (row 215) and to State and lo-
cal governments (row 220) amounted to $40.5 million and $9% million res-
pectively. Such payments &re in the form of excise taxes on materials and
gervices purchased, corporate income taxes, special licenses, etc. The
large household entry (row 200) of over $3,270 million includes wage and
salary payments, entrepreneurial net income, interest payments, and depre-
ciation charges. Since the total output of the meat animals and products
sector. refers to productive activities, the outlays appearing in the first
column are those expenditure items incurred in the process of production.
The expenditures of ranchers and farmers as consumers are not included in
this sector; they appear as part of the household column.

The outlays of the other sectors in 1947 may be traced similarly
by examining their respective colunms. In general, tben, the distribution
of the products or services of any one industry to each of the others may
be traced by reading the entries along its row, and its purchases from other
industries by reading down its columm.

The sectors have been divided into two groups, The first 1960

Sthrough secter 192, since 165 and 166 are blank) may be considered the
processing” or "intermediate" sectors--for each of these the gross output
and gross outlay totals are identical. This is equivalent to saying, in
an aceountling senseo, that current outlays, with allowance for profits and
inventory change, are equal to current receipts. The same is true for the
next seven sectors, which are somewhat special in nature in that, though
they are similar to processing sectors, they appear more for purposes of
presentation than because of their structural interconmections with true
processing sectors. (Each of these will be discussed later.)

The remaining sectors are called the "autonomous” or "final de-
mand" sectors. Their columns may be looked upon as end-product deliveries
and their rows as factor payments plus other charges against end-produgt
or final demand. (Oross receipt and outlay totals are not equal for these
sectors individually, but for the autonomous sectors collectively there is
a balance. This is roughly equivalent to saying, in a gross national
product sense, that factor payments (value added) for productive activities
plus tax payments and certain other charges are equal to the sum of con-
sumer expenditures, net investment (including net change in stocks and net
foreign balance), and government expenditures. With minor adjustments for
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statistical and conceptual differences, the gross national product may
be derived from these figures--on the product side from the columns
and on the factor payment side from the rows.

Bagic transactions concepts

All entries in table I are in producer's (rather than pur-
chaser’s) values. For example, the $9,801.7 million output of meat
animals and products (row 1, col. 999) is the value at the sales level
of the producing industry, i.s., before the addition of any marketing
charges on the sale of that output. The entries for transportation
(rows 169-171 and 173-175) and trade (rows 177 and 178) in the first
column represent the marketing charges added to the producer's values
of goods purchased by the meat animals and products sector. Corres-
pondingly, the marketing charges on sales of products of the meat ani-
mals sector appear in the input structure of the sectors purchasing
these products as part of their total payments for transportation and
trade margins. A similar situation exists with respect to excise taxes
on goods and services. This margin item appears in the input struc-
ture of the purchasing sector as a portion of the Federal Govermment
entry (row 215) and the State and local govermment entry (row 220).

The output totals are on & gross (rather than net) basis.
This means that "sales” by an industry to itself are included. In
some instences these intra-industry "sales”, as well as others, may
include imputations for nommonetary trensactions. Thus the output of
the food grains and feed crops sector (no. &) includes the imputed
value of grains produced on the farms and kept for seed by the game
farmer, It further includes an imputation for the wvalue of cora fed
to hogs on the farm where grown. This latter transaction represents
yart of the total in the cell appearing at the intersection of row &
and column 1. The reason for the inclusion of this transaction is
that the output total for the sector includes all corn (and wheat,
barley, rye, etc.) grown im 1947 by farmers, no matter whether kept for
their own use or sold to others. In general only those transactions
whick clearly correspond with normal market movement of goods from one
production stage to another are represented in the industry totals.
Others, such as the intermediate fresh meat which eventually becomes
cured meat or the crude vegetable oil which is usually refined in the
same plant, are generally excluded.

As indicated above, the distribution along any row includes
the supply of an industry's product beyond the production by the pri-
wary industry. Included are:
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(1) current production

(a) of all products produced by the primary industry
(including its secondary production), and

(b) of products primary to the industry but produced
as secondary products by other domestic indus-
tries (this includes any other transfers-in
from suca industries);

(2) Imports of competitive products (imcluding shipments to
continental United Statea from noncontiguous territories);

(3) Inventory depletions of products primary to the industry,
vherever held.

Thus the total distributed supply of an industry's products might
exceed the gross domestic output of that industry, as definsd. However,
negative entries appearing toward the end of the row, representing the
sector's respsctive totals for competitive imports and invemtory depletions,
compensate for such excess and thus make the row total idemtical with gross
domestic output. Manifestly, the total for the columm, gross domestic out-~
lays, is the sum of purchases of goods and services required for curremnt
domestic productive activities.

Transportation and trade sectors

The output of the transportatiom sectors (mos. 169-175) and the
trade sectors (mos. 176 and 177) is, in general, the gross margin added to
commodities in the process of distributiom to users. The dispositiom of
the output of these industries appears in the table as the transportation
and trade charges attached to the commodities that each industry purchases.
Of course, the outputs of the several tramsportation industries are not
limited to the above services, for they include also the carrying of pas-
sengers and mails, overseas freight and other services. The remaining
marketing charge, in the form of government excise taxes, has been dis-
sussed above.

Final demend sectors

The new and maintenance comstruction sectors, which themselves
are composed of numerous subsectors, appear in the nonmautonomous portion of
table I for presentation purposes alone. They are omitted from the remein-
ing tables(II and III) beceuse they are treated in effect, as autonomous
sectors. This menner of bandling reflects the general recognition in so-
cial accounting circles that the relatiomship between the output of con-
struction, whether it be new or meintensnce, and the output of purchasing
sectors in the rest of the economy is difficult of expression in terms of
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structural coefficients. Moreover, there is fairly general ayreement
that decisions on levelr of comstruction are essentially autonomous
in nature, especially since they often tend to be unrelated to current
roduction. More often they are related to current investment deci-
sions, which are clearly autonomous in this context.

The maintemance comstruction sector (row 212) shows alloca-
tions to practically every processing sector. These represent current
me intepance costs for each seetor, excluding those costs which may have
been paid as part of rent and hence assumed by the real estate and
rentals sector (col. 183) in its rental activities. This situation
exists also for the household sector (row 200), which paid only a small
amount of such maintenance charges, representing those few maintemance
costs assumed directly by tenmants. The allocations to the two govern-
ment sectors represent public maintenance costs that have been specifi-
cally separated from public new construction, even though the govern-
ment accounts may treat both a2 current expenditures.

The output of new comstruction (row 211) was allocated to
_three sectors--the two govermment sectors (cols. 215 and 220) purchased
all new public construction and gross private capital formation (col.
205) took all new private construction. The other allocations to

gross private capital formation y were mainly the value of producer's
durable equipment. There were, however, some special allocations tw
gross private capital formetion, sucl as the one from the real estate
and rentals industry (row 183) referring to charges involved in exist-
ing real property tramsactioms.

The treatment of foreign countries is somewhat epecial in
that imports classed as "competitive” were transferred to the related
domestic industry and distributed rrom the latter, whereas Iimports
classed as "noncompetitive" were assigned as direct inputs to ‘the
industry using the item. The noncompetitive imports row (mo. 225)
records the distribution of such importe to purchasing sectors at
foreign port value. The competitive imports column (no. 226 ) records,
at domestic port (landed) valus in the rows of counterpart dcmestic
industries, the counter-belancing negs tivve entries required to main-
tain consistency with the domestic output control total. Two entrie
in this column need especial mention. The positive entry of $206.2
million for the overseas transportation sector (row 172) reypresents
the difference between the (positive) amount needed to balance the

4/ The existence of a gross private capital formation sector is
indicative of the exclusive adherence to current account transactions
in the development of interindustry input relationships. Items which
are normlly capitalized by an industry ere allocated to autonomous
sectors, such as gross private capital formetion, which purchase
investment items. See part B of the techmnical appendix for furtuer

discussion of capita.l and current account transactions.
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overseas freight charges included in the landed wvalue of the commodities
appearing in the competitive importis column and the (negative) amount
vhich would otherwise represent the competitive import of ocean freight
(foreign vessels carrying goods to the United States). Similarly the nega-
tive $58 million entry in the banking, finance, and insurance gsactor (row
181) is the sum of two such entries, with the campetitive import amount
(negative) exceeding in absolute value the total of imsurance on >cean
freight included in the landed value of commodities. The export column
(no. 225) includes all listed exports and such invisibles as foreign pur-
chases of United States ocean and air transportatiom, royalty payments for
U. 8. motion pictures sent abroad, insurance rayments by foreigners, and
incoms on U. S. investments abroad.

The two govermment rows (noa, 215 and 220) show essentially estl-
mates of ths amounts of taxes, postage, and other miscellaneous payments
to government by the verious sectors. Activities of govermment, such as
government printing activities, govermment-owned hospitals, and public
schools, which closely parallel those of a rrivate sector, have been ex-
cluded fraom the government rows and included in the appropriate industrial
sector. The government columms (215 and 220) show outlays to other aectors
for supplies, equipment, wages and salaries, etc. These outlays include
expenditures for capital items (equirment) of guvermment-owned hospitals,
schools, and similar imstitutions, evem though the activity may have been
defined elsewhere.

The household rov (no. 200) is in large measure composed of pay-
ments made to individuals by other sectors. It was defined to include all
wages and salaries, interest payments, depreciation charges, payments for
entreprensurial services, contributions, and various other minor income
payments. The household column (no. 200) shows for the most part indivi-
dual or comsumer outlays for the varied goods and services offered by other
sectors. As iudicated previously, the rental figure (row 183) in the house-
hold column includes rental peyments by consumers and imputed rentals for
owner-occupied dwellings. It further includes estimates for certain other
costs of owner-occupants, such as fuels used for heating. Other elements
of the household columm, not normally considered as consumer expenditures,
include such items as travel and entertainment expenses by business and
cash bank service charges to business. These items, of course, could have
been subiracted from the household column and assigned to the appropriate
industrial sectors as inputs. However, it is believed that the structural
coefficients which would then maintain would be somevhat less reliable,
for there is apparently no constant relationship between these expenditures
by a sector and its values of output. In addition, it is uswally simpler,
for amalytic applications, to determine bills of goods that reflect total
purchases by both business and persons for some of the elements involved,
such as total eating and drinking receipts and total tramsportation ex-
penditures.
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Processing sectors excluded from structural coefficients

The processing sector portion of table I includes three
“dummy” industries. The two waste products sectors (mos. 265 and
266) provide for convenient distribution of both metal and nommetal
vaste materials, which are supplied from a wide variety of sources
and shipped to numerous destimatioms. The stockpile of byproducts
(sector 267) has similar demonstrative value, though the reason for
its existence results more from requirements of analytic application
rather than ease of distribution. Both the waste products and by-
products sectors were set up primarily to free the allocations of
each sector from transactions which are generally incidental to the
mjor output of the sector. This is important in the establishment
of structurel interrelationships (inpu:t coefficients) and their con-
séquent analytic use. When either weste products or byproducts form
8 large part of the output of a sector, there is the danger that in-
clusion of these items in output allocativas and resulting coeffi-
cients would, in analytic spplications involving stipulated bills of
goods, lead to production .cequirements from a sector (brought on by
other sectors' requirements for either wasie products or byproducts)
that might be completely incomnsistent with the requirementvs for the
me Jjor products of the sector. Thus, unless hides, a byproduct of
the meat packing industry (row 21), are specifically excluded from
the input coefficient relating meat packing with leather tamning
(col. 6T), it is possible that a large demand for leather goods and
the commensurate demand for hides would call for production by che
meat packing industry far beyond its normal requirements for supply-
ing meat. At the same time, there exists a reasunably comstamnt pro-
portion which relates the production of hides with that of meat.
Requirements for hides which deviate from the base period (1947)
proportion would not be evident in the total derived production of
the meat packing industry, and hence it would be impossible to deter-
mine tho composition of the derived production requirements. The
mothods by which byproduct determinations can be made consistently
are described in {he following discussion of table II and in at-~
tachment 3 to the technical appendix.

It will be noted that two othexr sectors appear in the group
associated with processing sectors but are excluded from the struc-
tural coefficients of table II. Small arms (no. 951) and small arms
ammunition (no. 961) appear in tsble I for tabular completeness rather
than analytic usefulness. In the year 1947 these industries were very
szall and the end-product demand was essentially for civilian goods.
However, any analytic problem requiring a build-up of arms and ammuni-
tion for defense purposes would naturally require a more current in-
vestigation of the industry. Most contemplated uses of this 200-
sector chart would involve separate stipulation in the bills of goods
(£inal demand or autonomous sectors) of military emd-products, rather

than uae of coefficients determined for an essentially different

fadn
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peace~time industry. For this reason these sectors do not appear in
table II.

Table II - Direct Purchases Per Million Dollars of Qutput

This table may be interpreted as showing in simple form the unit 5/
cost structure for each intermediate sector in 1947 in terms of its direct
purchases from other processing sectors. For this purpose, the processing
segment of the economy was divided into 190 sectors. The table was derived
from the transections data of the first table after some modificatioms.

First, the following nonautonomous sectors of table 1,

Small Arms 951
Small Arms Ammunition 961
New Comstruction o E
Maintenance Construction 212

were arbitrarily designated as autonomous and hence were explicitly excluded
from the structural interrelationships of table II.

In addition, there were the speclal adjustments for waste products
and byproducts. These were merely cperationmal devices for preventing re-
quirements for waste products and byproducts from entering the structursal
interrelationships used to determine production requirements of producing
industries. These adjustments consisted of dropping out the following rows
and columns of table I:

Waste Products, Metal 265
Waste Products, Nonmetal 266
Stockpile of Byproducts 267

and making an appropriate adjustment in the diagonal (intra-industry) entry
of each affected producing industry by adding to it the amounts appearing

in columns 265-267 for each. For example, the $46.7 million worth of hides
allocated by the meat enimals industry (row 1) to the stockpile of byproducts
(col. 267) was omitted from that column and added to the intra-industry
entry (col. 1), raising that entry from $937.7 million to $984.% million.

If, for control purposes, 1t were desired to keep the column totals the same,
a counter-balancing negative entry amounting to $46.7 million could then be
made in the household row (200) of the meat animmls column., This, of course,
is not relevant if one 18 concerned only with deriving the input coeffi-
clents of table II. Similar adjustments were carried out fur each entry in
the three columns listed above.

The data of table II are multiples (by one million) of ratios
calculated directly from the data of table I after the adjustments described
above. The ratios were computed by dividing all column entries for each
intermediate sector by the respective gross domestic output levels (col. or
row 999). The denominator in each case refers, of course, to domestic pro-
duction during the year; inventory depletions and competitive imports are

57 In units of a million dollars.
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negative entries in the row distribution to compensate for the allo-
cation of total supply. As mentioned before, the production figure
is gross in the sense that intra-industry transactions are included,

Thus, for example, total internal transactions (including
byproducts) within the meat animals and products industry--$984.4
million (row 1. col, 1 of the earlier table)—divided by the industry's
gross domestic output, $9,801.7 million, ylelds 0,1004315 on a per
unit basis, or $100,432 per million dollars of output, the entry at
row 1 and column 1 of the present table. The sales of the food grains
and feed crop industry to meat animals—$3,840,7 million (row 4,
cols 1 of the previous table)——divided by ‘ »801.7 million gives
04391844 or, per million dollars of meat animal output, $391,844, the
entry at row 4 and column 1 of the present table, The other ratios
may be derived similarly,

The cost structure of each sector per sillion dollars of
output in 1947 may then be observed by reading down the sector
columns, In column 21, for example, each million dollars worth of
meat packing and wholesale poult ry required large parchases from
the meat animals and products sector totaling $729,244; from the
poultry and eggs sector, $26,775; from establishments within the meat
packing industry itself, $49,714; etc, Further down the same coluan
are recorded purchases per million dollars of output of $4,500 for
animal oils, $5,415 for tin cans, $1,351 for refrigeration equipment
parts, $1,594 for electric light and power, and so on, Other columns
provide similar information for the other sectors,

Users of these data are cautioned that the ratios reflect
only the cost and price structures prevailing in 1947 for the indus-
tries as defined for this particular study. Thus product mix factors,
the inclusion of secondary products, the fact that originally undis-
tributed items have been allocated somewhat arbitrarily, and other
factors make it inadvisable to draw conclusions from the coefficlients
without first being familiar with the composition of the industries.
The BLS Industry Classification Mamual for the 1947 Interindustry Re-
lations Study, June 6, 1952 (revised March 20, 1953), generally dis-
tributed with the interindustry tables, will be helpful, The indi-
vidual industry reports, which are in process of being made available
to the public, will provide more complete information, At present,
however, only a few of these reports are available,
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Table III ~ Direct and Indirect Requirements Per
Million Dollars of Final Demand

This table 6/ is the last in a series of three which reflect
different aspects of the transaction relations among industrial sectors
during the year 1947. While based on figures from the first table,
"Interindustry Flow of Goods and Services by Industry of Origin and
Destination,” it is computed more directly from the second table, "Di-
rect Purchases Per Million Dollars of Output.®

Table III is of special interest since it shows the combined
direct and indirect requirements placed on all sectors by the delivery
outside the processing system of a million dollars of output from each
sector. For example, it shows that the amount of electric power re-~
quired in 1947 to support the delivery of a million dollars worth of
Plustics materials outside the processing system (1.e., to final de-
mend sectors) was subscantially mure than that indicated by the direct
purchase requirements of table II. Part of this resulted from the
fact that the plastics materials lndustry purchased from numerous
industries which themaselves used a fair amount of electric power. More
specifically, this industry had sizeable purchases from industrial or-
ganic chemicals, which industry had fairly large direct inputs of elec-
tric power and of other products (such as its own intra-industry pur-
chases eand various inorganic chemicals) which used electric power.
Other more remote ways in which electric light and power jproduction
was related to the output of plastics materials may be found. Table III
summarizes all these supply connections, direct and indirect, among
the sectors, expressing them in terms of requirements per million dol-
lars of finished goods delivery from each seétor. Thus, the entry in
row 50, colummn 167, indicates that $18,870 of electric light and power's
domestic output was directly or indirectly required in 1947 per million
dollars of deliveries outside the processing system of products »r the
plastics materials industry.

The processing asystem is here defined to include only the
activities of sectors shown in table II. The term "deliveries outside
the processing system”" rerers to sales to sectors excluded from this
table (households, investors, foreign buyers, government, etc.) of
goods to be used as purcuassed rather than processed further.

The meaning of table III may be illustrated more precisely by
reference to table Il1. Note there that 1947 production of 2 million
dollars of output by the meat packing and wholesale poultry industry
(col. 21) was accompanied by $49,71l4 of intrasector transactions

6/ Table IIT is presented here because of iils gensral usefulness
in considering problems involving input coefficients not too different
from those of table II. However, it is somevhat special in nature in
that it was computed for use in commection with specific industrial

mobilization problems.
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(row 21, col. 21). 7/ Since such consumption is required within the
sector, then delivery outside of the processing system of a million
dollars of meat packing and wholesale poultry products required at
least $1,049,71h gross domestic output by that sector. Note that
prer million dollars of meat packing, $729,2kl was purchased from the
meat animals and products industry (row 1), $26,775 from the poultry
ard eggs industry (row 2), $881 from the farm dairy products indus-
try (row 3), and so op down the columm.

One may conclude that in 1947 the delivery of a million dol-
lars worth of meat packing products and wholesale poultry outside the
rrocessing system required gross damestic production of at least
$1,049,714 from the meat packing industry, $765,498 from the meat ani-
mals industry ($729,24h4k x 1.049714), $28,106 from the poultry and eggs
industry ($26,775 x 1.049714), $925 from the farm dairy products indus-
try ($881 x 1.049714), and so on.

To extend the chain of inference, note now column 1 of
table II which shows the unit cost structure of the meat animals and
products industry. Per million dollars of output of this sector,
there ware $100,432 of intrasector transactions (row 1, col. 1), and
there were purchases of $13,260 from farm dairy products (row 3),
$391,84l from food grains and feed crops (row i), and so on.

One may now meke the critical assumption that these pur-
chases were made by establishments in the meat animels industry in
order to carry out their function of supplying their markets, and that
a pro rate share of the purchases may properly be attributed to the
demand for meat animels by each of the other sectors. On this basis,
the $765,498 of meat animals generated by $1 million of end-product
deliveries by the meat packing industry entailed in turn additiomal
gross output of $76,881 in the meat animels industry ($765,498 x
0.100432), $12 in the farm dairy products industry ($925 x 0.013260),
and so on.

Totaling the figures, it mey now be concluded that delivery
outside of the yrocessing industry of a million dollars worth of meat
packing products and wholesale poultry required on the average, in
1947, gross output of at least $842,379 from meat animals ($765,498 +
$76,881), $937 from farm dairy products ($925 + $12), and so on.

7/ 1In this discussion and that following, any reference to an
iatrasector allocation may be looked upon as if no byproduct or waste
product items have besn included in the transsaction. Since the inter-
pretation of byproduct and weste product imclusion within such allo-
cations is unrelated to the general discuasion of imdirect effects as
offectunted by the calculations which led to table IYI, these items
are left for later discussion in the techmical appendix.
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Proceeding step by step in this way, and including all the sectors
in tke calculations, one could slowly build up a table of the total require-
wents on all sectors entailled by deliveries outaide of the processing system
from any sector. Thie method of measurement of total requirements on all
seciors induced by deliveries outside of the processing system from each
sector would pe extremely laborious and certainly inefficient in tsrms of
applicatior of clerical time. Fortunately, the measuring procedure can be
shortened.

Table II1 shows the results of a systematic, simultanecus, and
complete set of appropriate computations; they were carried through by means
of a very high spsed electronic digitel computer. Technically, table I may
be called the tramsacticns metrix; table II, the input coefficient matrix;
and this table, the transposed inverse of the difference between an identity
matrix and the input coefficient matrix. The text above outlines verbally a
much-used iterstive method for the solutiom of the implied system of equa-
tions, but actusl computations were carried through by direct methods. The
discussion in part A of the technical appendix to these gemeral explanations
indicates the mathematical system which is used.

Bach row in table III shows the gross output in 1947 required di-
rectly and indirectly fram each sector to support the deliwvery outside the
processing system of $1 million by the sector neamed at the begimning of the
row., Xor example, in row 1, delivery of $1 million of meat animals and prod-
ucts required a total gross domestic output of $1,112,549 from the meat ani-
mals and products sector (col. 1), $110 from the poultry and eggs sector
(col. 2), $14,929 from farm dairy products (col. 3), $499,869 from the food
grains and feed crops industry (col. 4), and varying amounts from all sec-
tors. To give other examples, the entry in row 6k, column 62, indicates
that $170,996 of petroleum products were required directly and imndirectly
per million dollars of end-product deliveries by the paving and roofing ma-
terials industry. The entry imn row 65, colusm 30, shows that $246,219 of
output of the spinning, weaving, and dyeing industry was required directly
end indirectly psr million dollars of end-product deliveries by the tire
and inmer tubes Iindustry.

Ag the table stands, all entries are related to deliveries outside
the processing system rether than to total production. To illustrate, the
external delivery of $1 million by the motor vehicles industry (row 1h45)
required $1,376,157 groses production (or a multiple of 1.376157) by that
seme industry (row end column 1k5). Similarly the steel works and rolling
mills industry (col. 79) provided $141,543 of its products to meet this motor
vehicle demend. One may conclude, then, that $1h41,543/1.376157 of steel works
and rolling mills production, or $102,854, was required directly and indi-
rectly per $1 million of motor vehicle production. The other entries in the
table may be adjusted similarly to refer to production rather than externsal
end-product dsliveries by dividing all entries in each row by the entry at
the intersection with the corresponding column (e.g., divide the row 1 ent-
ries by the colum 1 entry of row 1, and so om).
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Note also that all figures refer to gross output (including
intrasector transactions) rather than net output (referring only to
transactions with other sectors), The Iigures may be adjusted to ex-
clude intrasector transfers by multiplying each by one minus the unit
equivalent (per dollar rather than per million dollars) of the entry at
the intersection of the corresponding row and column in table II, Thus
each entry in column 145 would be multiplied by one minus 0,268605, or
«731395. The adjusted entry for row 1L5 and column 145 would be
$1,376,157 x .731395, or $1,006,51Li, This may be interpreted as showing
that external delivery of $l1 million of meat animals would require
$1,006,511 output from the sector net of all intrasector transfers,
Since the latter are excluded, the excess of $6,51l over $l1 million
represents the "feedback" effects on itself of motor wehicle purchases
from other sectors.

If adjustments to a net output concept and to a production
level rather than external deliveries basis are both to be applied, the
former must be carried through first and the latteér based on its results,

Each column in table III shows the gross output from a single
sector required directly and indirectly per $§l million of deliveries
outside the processing system by each of the sectors., The entries in
the first column, for example, reflect the dependence of meat animal
production on the demand for its own product, for poultry and eggs, for
farm dairy products, etc.

The entries in columm 6 show that substantial production of
tobacco is required by only a few processing industriest! demands, Other
columns may be interpreted similarly., In fact, the entries in columns
180 (Hotels), 190 (Motion Pictures) and 192 (Nonprofit Institvutions)
indicate that the production of these segtors moves almost entirely to
the ultimate consumer directly rather than through other processing
channels,

The operational slignificance of table III may be shown simply,
If a set of specified end-product deliveries is applied to the entries
in any given column, the sum of the cross-products will show the total
gross domestic output required from that sector to support the stipu-
lated deliveries from the processing system, In effect, this will repre-
sent the "set-aside" against the sector!s gross output implied by the
stipulated deliveries-~the amount preempted by this expression of pur-
pose, and hence not available for other uses, Similarly, the specified
deliveries may be applied to each of the columns in turn to give the
total deliveries from each sector of the economy, These production
levels are the basic results of the use of the interindustry technique
when applied to production models,
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Concluding Remarks

The above discussion has provided only broad ocutlines of the
interindustry relations system and its associated economywide tables.
The application of the interindustry technique to analytical problems
concerning the economy entails much more than mere availability of the
general solution shown in table ITY. It is necessary to fully under-
stand the composition of each of the industrial sectors and to have
some idea of the reliability of the data. It is further necessary to
have intimate knowledge of the requirements for establishing bills of
goods for future years, The following technical appendix gives some
of the information needed for these purposes and indicates a mumber
of difficulties that may be encountered. It would be impractical in
this type of document to give a full discussion of all the problems
that might be faced and their possible solutions. This can come only
with a long period of close familiarity with the entire area of investi-
gation and the resultant understanding, first, of the empirical and
conceptual problems encountered in gathering and organizing the data,
and second, of the theoretical questions needing answers before analysis
can be properly applied and understood,
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General Explanations of the 200-Sector Tables

TECHNICAL APPENDIX

A. The Theoretical System

The interindustry relaticns aystem and its operational
features may be explained more rrecisely by representing it as a
determinate system of simultaneous linear equations. The economy
is regarded as made up of (n + 1) sectors. For n of these (the
intermediate or processing sectors) it is supposed that structural
interconnections (technical or input coefficients) can be estab-
lished. The remaining sector, called the autonomous sector, has
components explicitly defined, not in terms of structural relation-
ships with the interindustry metwork, but in the sense of making
indepsendent and autonomous final demands upon the processing system.

Production during some stated period for one of the
intermediate sectors, say the i-th, may be represented by the
symbol X;. Some of this production, Xy, may be requ’ .d for di-
rect delivery to the autonomous sector; other amounts may go to
any of the intermediate sectors. The balance between supply and
demand may be represented as follows:

(1) Xy = Xgg + X413 + Xyp + Xy3 + o0 + Xyg + ooe + Xy

The amount delivered to the autonomous sector represents shipments
of finishsd goods or services for use without further processing
or incorporation into other processes. The remaining items,

X315 X405 -+ X5, rep:esent deliveries of materials, components,
or services by i-th sector to each of the intermediate sectors
of the economy to the exteat needed to meintain their productive
activities.

For schematic presentation purposes, the basic supply-
demand relations of the economic system are expressed simply
(though slightly rearranged) in the form of a square array cr
"input-output” table in which the rows represent the distribution
of output by producing sectors.
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The enclosed table I - "Interindustry Flow of Goods and Services
by Industry of Origin and Destination” is in this form and delineates
about 200 sectors. About 190 of these are regular intermediate (proces-
sing) sectors, although for presentation purposes an additional seven ap-
psar in the nonmautonomous segment of the table. All of the transactions
are measured in 1947 doXlars. Reading across the rows of the table, the
entries first record shipments or sales to nonautonomous (producing, dis-
tributive, and service) sectors. Further on are shown the sales to 'the
autonomous sectors (ultimate consumers). Typically, these entries in
the autonomous sectors' columns represent purchases (by consumers, inves-
tors, government, and foreign countries) of items which are used without
further processing within the system. The right hand margin merely re-
cords the total of the industry's tramsactions with other industries and
itself. This sum of the distributed output along the row is defined as
the gross domestic output of the industry. For this chart, gross domestic
output is the base for the determination of input coefficients, rather
than the gross output concept (including competitive imports) used for
other presentationms.
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Each entry in any row is also an entry in a column, i.e.,
the output of each sector appears automatically as an input into
another sector. Each column records the purchases of the Jj-th indus-
try from each of the other industries and, in addition, the charges
against the autonomous sector (final demand), such as labor costs,
taxes, depreciation, profits, and similar items. The balance of a
sector's inputs with its gross output may be thus represented as fol-
lows:

(1a) le+x2.1+x3J+"'+xi.1+"'+xnj+xa.:j XJ

The first n figures show the outlays for goods amd services required
by an industry to carry on its activities. The next entry (with sub-
script aj) corresponds to the sum of the several entries near the
botton of each column--wage and salary payments, other payments to
individuals, tax payments to governments, and payments for noncompe-
titive imports. The bottom margins record total outlays. Total re-
ceipts and total outlays are equal for any nonautonomous industry.
This is not so for any of the final demand sectors, but for the auto-
nomous sector collectively there is a similar balance, or identity.
This is roughly equivalent to saying that in the gross national product
sense, total charges against final demand are identical with final
demand itself, which is the sum of consumer expenditures, investment
(including change in stocks and net foreign balance), and government
expenditures.

Thus, by use of the transactions table, the multitudinous
product and service flows of the entire economy are summarized within
a consistent framework which also has operational significance. This
table, which is really a summary of the results of exhaustive empirical
research, becomes the base from which further analysis of the struc-
tural interrelationships of the economy may proceed systematically.

Given the summary of transactions for the economy, in order
to proceed for operational purposes, it is necessary to make the
critical assumption that the amount of production dslivered by one
industry to a second nonautonomous sector will be exclusively a function
of the production level of the second sector. This may be represented
as follows:

(2) X35 = P33 (Xy)

With this assumption, the previous supply demand identity takes the
form:

(3) X, =X, +Fyy (xl) +F5 (x2) [ - +1'1.1 (xJ) + oo R, (xn)
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Loose restrictions may be placed on the form of the interrelation functions--
that they are nondecreasing (an industry requires at least as much of every
input when its production level increases), and single-valued (for obvious
reasons). y

There are strong a priori reasons for supposing near-proportiona-
lity for many if not most of these functions over a reasonable, if limited,
period of time. ¥For these reasons and for others related to the empirical
foundation of these parameters and the computational problems which arise
with other assumptions, proportionality between an industry's inputs and
its output 1is assumed for this system. This may be represented as follows:

The technical or input coefficient aj4 expresses the direct output require-
ments imposed on the i-th industry per unit of output of the j-th industry.
The original balance between supply and demand in (3) may then be expressed
as follows:

(5) Xy =Xy, + 859K + 512;2 LIETRRE I T S ainJ +...+a, X, or

(5a) Xjo = 849Ky - 855K, - ..ot (l-aii) X - eae - ainJ < eee -8, X

The interindustry relations of the economy may then be expressed as a system
of n simaltaneous linear equations.

xla (1"3'11 )xl 3 alexa o al3xs hleisim aln%
x?a =3 = ﬂalxl 4'(1“&22 )xa = 8.23X3 T aanxn\
(6) Xsa = = aBle i 83222 + (1'&33 )X3 sLapel i a.3nxn
xm = = aanI = a-nexz - aﬁX3 eoe +(1‘ann)xn

The parameters (aigg of the interindustry system may be conveni-
ently displayed in an array matrix form with n rows and n columns.
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The appended table II-- "Direct Purchases Per Million Dollars of Out-
put"--is very similar to the above except that each entry has been
miltiplied by one million, i.e., six zeroes have been added. This
table shows in simple form the unit cost structure for each of the
nonautonomous sectors in 1947 in terms of its direct purchases from
other processing sectors. The table, a 190 x 190 matrix, is derived
from the summary transactions data shown in the first table after
slight modifications (explained above in the terxt).

The computed ratios (or input coefficients) were obtained
by dividing all column entries for each intermediate sector by the
gross domestic output level for that sector and multiplying each ratio
by one million. The denominator in each case refers to domestic pro-
duction during 19%7; i.e., inventory depletions {(production of earlier
years) and competitive imports (foreign supply) have been excluded
from output by means of the negative entries in the row distributions
of table I. Domestic production is gross in the sense that intra-
sector transactions are included.

Given a stipulated pattern of end-product deliveries or
hill of goods (X;,), which is represented as the column on the left-
hand side of the n simultaneous equations shown above, and given the
empirically determined parameters (la.i ) of the system, it is possible
to compute the required production leaels (X3, X5, .- xn)’ or total
impact of the bill of goods on each of the intermediate sertors.

However, if the system is broken down into e large number
of sectors (resulting in a large number of equations and unknowns),
the computation of a numerical solution becomes involved and burden-
some., Most important, however, the solution provides only that single
set of production levels for the intermediate sectors which is com-
gsistent with the stipulated end-product requirements; a solution for
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another pattern of end-product deliveries would require another complete
set of computational operations and no savings will have accrued because
of the solution of the first problem. Thus a series of problems could
be long and extremely time-consuming.

A mathematical shortcut can, however, be applied to this problem,
i.e., a general solution to the system of equations can be secured by in-
verting a matrix very similar to that showing the system's parameters. The
metrix to be inverted is as follows:

—— Car——

(1-a47) 25 813 ... Byp
"3.21 (1‘322) '323 P 'azn
a3 83 (l-a33) cee "By,

L_:anl a0 83 e (l—aeaﬂ

The above matrix is an identity matrix Tinua the input coefficient matrix
and can be represented simply as (I-A) —; it will itself be ann x n
matrix, but the coefficients will be somewhat different in nature. Further-
more, there will be an entry in practically every cell.

The above may be represented by the following solution of the
initial set of equations (6) which represented the interindustry system:

—

1 Tosg © vgg myy b wa] Faagd
X2 by bpp bpy ... oy Xon

o8 LI LN L) LN LR LI

%] |2 w2 bag e ban| |Faa|
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where bi are the elements of a matrix which is the reciprocal of the previ-
ous mtrix (1-A), xia. are elements of a column vector representing stipu-
lated bills of goods, and X; are elements of a column vector representing
production levels consisten% with the bills of goods and the structural co-
efficlents.

Interchange of the rows and columns of the above b;. matrix pro-
duces a transposed matrix of the type shown in the enclosed table III -
"Direct and Indirect Requirements Per Million Dollars of Final Demand,"
The only basic difference is that the entries in table III represent

multiples by one million of such coefficients for the 1947 economy. The
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interchange of rows and columns was for computational and interpreta-
tional convenience, i.e., the bill ¢ ' goods may be set up in columnar
fashion alongside any column and by .imple cross-multiplicatiocn and
summation the total requirements upon an industry may be readily de-
termined. Total requirements upon all industries may be determined,
of course, by applying this procedure to each colummn. The entries
along a row, on the other hand, represent requirements, both direct
and indirect, upon each industry in the row consistent with deliver-
ing a unit of the specified columm industry's production to the final
demand sectors. Table III, of cvourse, shows those requirements per
million dollars of deliveries to final demand. Thus, an entry in row
i, column J shows by how rmuch the production level of the J-th indus-
try would change if the level of end-product deliveries by the i-th
industry changes by one million dollars (the remainder of end-product
deliveries by other industries remaining unchanged).

B. The 1947 Study--Concepts and Methods

The method of economic analysis known as the interindustry
relations technique _Q/ may proceed directly from the enclosed tables
by application of stipulated bills of goods to the columns in table
III. g

The gathering and organizing of the immense volume of
quantitative information which made up the 1947 interindustry study
was undertaken by the Bureau of Iabor Statistics at the request of
the National Security Resources Board and the Department of the Air
Force. Their interest was in the mobilization planning aspects of
interindustry models. Subsequent to the initial work in late 1949,

& number of other agencies have participated in the interindustry
relations program of the Federal (Govermment. Their participation has
been under the general monitorship of a group in the 0ffice of Sta-
tistical Standards, United States Bureau of the Budget. However, much
of tne work by these other agencies was not relevant to the develop-
ment of the 1947 Interindustry Relations Study; hence the discussion
does not extend to their work.

The individual industry studies which, together with the
interindustry tables and a substantial volume of associated material,
make up the 1947 Interindustry Relations Study have been reworked

Also commonly known as the lnput-output technique in the
terminology associated with Leontief's work. See his Structure of
American Economy, 1919-1939 (New York, Oxford University Press, 1951), Part
II. Also see lLeontief and othere, Studies in the Structure of the
American Economy (New York, Oxford University Press, 1953).
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The industry 4stud1es are important for a number of reasons be ond

their intrinsic worth in depicting the input and output structures of etch

sector. They are necessary for the understanding of amalytic problems,
both in the formulation process and the interpretation of results, e.g.,
production models involving stipulated end-product deliveries. They are
valuable as a take-off point for revisions of coefficients or for making
complete new studies for later years. Assuming these uses, the ensuing
discussion concentrates on the methods used and the procedures followed
in putting together the industry studies vhich wvere summarized in the trans-
actions chart, table I. These studies distinguish better than k50 sectors
of the domestic economy. Additional data exist in organized fashion which
can readily separate some of these sectors to provide detail for some 500
sectors.

Poriod of study. For obvious reasons, the study data must almost neces-
sarily be compiled for a calendar year rather than some other period. It
is also preferable to have a recent year with not too meny abnormalities
in the various transactions. The year 1947 was the inevitable current:
choice because it was the latest year for which a complete Census of Manu-
factures was available. Fortunately the year met the other requirements
reasonably. However, the selection of a specific time period for the study
does not limit data research to that year exclusively. When data for 1947
were not readily available, recorded information for other years was in-
vestigated and used as a guide in establishing the distribution of produc-
tion or the details of material requirements for 1947.

Sources. The numerous secondary sources used in the preparation of the
industry studies extended over almost all statistical data pertaining to
the U. S. economy, inciuding published information of govermment agencies,
trade associations, privete research agencies, etc. and many technical
texts published by individuals ms well. In summary, most materials came
from the Bureau of the Census of the United States Department of Commerce
and other specimlized govermment statistical agenciles. Basic data on manu-
facturing industries were derived from the Census of Manufactures: 19u47.
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The 1948 Census of Business provided statistics and information onm
business structure of trade and many service industries. Mining
data were based largely on published material in the Minerals Year-
book, United States Department of the Imnterior, Bureau of Mines.
Basic agricultural figures were obtained from Agricultural Statis-
tics, 1949 and 1950, United States Department of Agriculture, and
from dozens of other publications emanating from the Bureaus; trans-
portation data came mostly from Interstate Commerce Commission publi-
cations. Essential foreign trade figures were obtained from Summa
of Foreign Commerce of the United States, January - December 1§E’1 A
Bureau of the Census, and Balance of International Payments of the
United States, 1946-1948, United States Department of Commerce.
Estimates of Federal Govermment purchases were derived from the
annuel budget statements of the Bureau of the Budget and the Com-
bined Statement of Receipts, Expenditures, and Balances of the U. S.
Government , United States Treasury Department; State and locel
government data were acquired from financial statistics published by
the Govermment Division, Bureau of the Census. Data on the utility
industries were obtained from Federal Communications Commission and
Federal Power Commission publications, and so on.

Basic published statistics were supplemented by date from
a wide varliety of unpublished documents and confidential information
provided by business groups and establishments. In some cases the
BIS analysis of such unpublished information assumed the character
of major research projects. In several instances it was necessary
to resort to primary information. Such was the case for several
construction sectors, for which field surveys were conducted on a
sample basis. A very lmportant sample survey was a large-scele
study with the help of the Census Bureau of the input structure of
most of the industries in the machinery and metal fabricating areas.

Other valuable sources of information were speciel compila-
tions and tebulations by other agencies on the request of BILS. For
example, severasl special tebulations of 1947 foreign trede data by
the Census Bureau were indispensable in the development of the foreign
trade sectors of the study. A yroject conducted by the Bureau of
Agricultural Economics for the use of BLS provided a summary of practi-
celly all the relevant agricultural information in both the published
and unpublished file material of the Department of Agriculture.

Datae gleaned from these materials were supplemented by comsultation
with area and commodity experts in the Department so as to provide a
fairly extensive interindustry chart for agriculture vis-a-vis the
rest of the economy, though additional detail was also provided.

Taken together, the industry tabulstions provide an evalua-
tion of the existing national statisticel information system. They
constitute effectively a single tabulation, with a logicel framework
and a uniform set of industry classifications, within which most
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national economic statistics are incorporated. Inconsistencies,
redundancies, gaps, and weaknesses in the statisticel information repre-
senting the nationel economy become readily apperent under these circum-
stances.

Classification. The system of classification employed in the 16h7 study

is that which provides the greatest possible degree of detail--as many as
500 sectors--subject to the type and amount of data that can be reeasonably
obtained. The sector detail employed approximates the h-digit level of the
Standard Industrial Classification for most of the manufacturing area, with
broader aggregation for nommenufacturing activities, and special commodity
type classifications for agriculture and mining.

In establishing an interindustry classification system, a sector
mey be defined as (1) a commodity or group of commodities, (2) a group of
establishments having in common certain characteristics (such as produc-
tion of similar commodities, use of the same principal raw material, or
possession of similar types of equipment), (3) an activity (such as the
activity of providing new residential comstruction), or (4) a defined pro-
cess (such as sand cesting of metals).

Data availability considerations mede it virtually necessary to
adhere to an establishment clessification for manufacturing industries. This
form of classification has been adopted where practical in many service areas
in the 1947 study, but date problems in other areas have made some departures
necessary or desirable. The agricultural sectors, for example, represent a
commodity classification. Construction, for which proper establishment re-
ports are lacking, is classified on an activity bvasis. Trade activities,
where identified, heve been brought together on a functionel basis into two
aggregate sectors, wholesale and retail trade. Other categories, such as
government, foreign trade, households, etc. have very special definitions
that are desigred primarily for meking the sector classifications consis-
tent with each other and with definitions commonly adopted in other social
accounting systems.

Valuation of production. The 1947 study concerns itself with the "real"
flow of goods and services. For example, money flows representing transfers
of money for financial claims or for previously existing assets are excluded.
Monetery values are used in the study only because of their convenience as

a "numeraire" to record production and its allocations. Dollar estimates
may be given physical significance by regarding them as representative of
the physical amounts transacted in 1947 valued at the average prices prevail-

ing during the year.

Production may be measured in terms of either producer's value or
purcheser's value. Between the two lie such margin or spread items as rail,
inlend water, truck, air, and pipeline transportation costs, warehousing and
storage charges, wholesale and retail trade margins, end Federal and State
apd local government excise taxes. These items are specifically identified
in the study's basic tabulations, in which source materials were assembled
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and estimates made in terms of both producer's and purchaser's values,
fulfilling an essential procedural requirement for reconciling a com-
plete set of 500 sector accounts.

In the published transactions table, however, all entries are
in producer's values. More specifically, all output distributions along
the sector rows of the table consist of allocatioms valued f.o.b. shipper;
thus output (row) totals are exclusive of marketing costs. Corresponding-
ly, eech consuming Industry pays the distributive sectors for services
in bringing needed commodities to it. For example, the total value of
wholesale trade margins on ell commodities consumed by an industry is
entered as the wholesale trade row item in that industry's column; re-
tail trade margins, rail transportation costs, and other distributive
costs are entered similarly as row items in that industry's columm.

In the main, the output of the distributive industries is
the margin added to commodities in the process of distribution to
users, Total outputs of the wholesale trade and retail trade industries
are conseqQuently equal to the total volume of trade mergins in the econo-
my. Of course, the outputs of some distributive industries are not 1li-
mited to the above-mentioned services but include the wvalue of other non-~
margin services, such as the carrying of passengers and mail by the trans-
portation industries.

Significantly, outlays by the distributive industries them-
selves are for commodities and services used only in the operavion of
their basic productive function, e.g., gasoline purchased by the truck-
ing industry for use in its own vehicles as contrasted with the gasoline
carried as freigbt.

Current and capital account transactions. An accounting of an indus-
try's transactions might very well include both its current account
and capital outlays. Under such conditions a transactions matrix would
include representations of both types of outlays. Gross investment ex-
penditures would therefore be included in each industry's cost struc-
ture and reflected in its input coefficients. However, since there is
no a priorl reason to expect stability (in the sense of a proportionmate
relationship) between output and investment expenditures, input ratios
which include capital outlays would not have served the primary purrose
of the 1947 study, namely, the determination of structural relationships
between industries. Therefore, transactions among the intermediate
gsectors of the study were limited to current account flows only.

However, an analysis of capital transactions is still neces-
sary, since all productive activities were encompassed ii. the study.
A simple method was used in the 1947 study to record capival outlays.
A1l capital transactions were aggregated in the exogenous portion of the
table either in the gross private capital formation columm or the




-29 -

government columns. The first indicates private purchases of new plant and
equipment. Public purchases of new plant and equipment are included among
the input entries of the government sectors. (See later discussion of auto-
nomous sectors in the 1947 interindustry relations study for more :omplete
discussion of handling of capital goods.)

Secondary products. The type of data avallable for menufacturing industries
from the Census of Manufactures made it necessary to adhere to an industrial
classification based upon establishment units. The fact that a single es-
tablishment may have produced a wide variety of products complicated this
type of classification for interindustry purposes. Each establishment was
classified in the industry where its principel commodities were, by defini-
tion, primary. However, an establishment could have produced "secomndary”
commodities that were outside the commodity scope of the industry in which
it 1is classified.

Conceptually, there was no reason why secondary products cnuld not
have been allocated from producing industries and charged to consuming indus-
tries in the same way as primary products of the same establishments. How-
ever, thls would have been difficult operationally, because much of the in-
formation descrlibing the cost structure of industries and transactions be-
tween sectors was based on commodity use, not on the industry classification
of producing esteblishments. In translating such commodity information on
costs of a particular industiry to a classification by producing industries,
no determination could be made of the amount obtained from the industry where
the commodity was a primary product and the amount obtained as secondary
products from other industries. An arbitrary pro-rate division by means of
the amounts produced in each industry would have been extremely tedious,
Therefore, it was decided to proceed by comsidering all products of the same
kind as comprising one common pool from which allocations to industries ccn-
suming that product could be made.

The secondary product problem was resolved procedurally by use of
a transfer device. Secondary products were transferred from the industries
where they were actually produced to industries where such products were
considered primary and then distributed through this chamnel. In this pro-
cedure the secondary product transfer was treated as if it were a "sale”
by the industry of actual production to the primary industry, with a further
"sale" by the primary industry to the consuming industry. The value of se-
condary products was therefore counted twice, i.e., in the output of both
the producing secter and the primary sector to which transferred.

For presentation purposes, sectors of the 500-industry classifi-
cation system were aggregated to form smaller summary tables. In such re-
auctions many secondary product designations became primary in the more
aggregative sectors; many secondary transfers then become irrelevant and
unnecessary. Thus, primary and secondary product designations are strictly
a function of the level of sector aggregation; the more aggregative the
classification system, the fewer the secondary products. Appendix C of the
Industry Classification Manual accompanying the tables, described in
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attachment 1 to this technical appendix. illustrates this fact in that
the sum of domestic "transfers-in " for an EM sector is not always the
sum of those for the component I-0 sectors.

Waste products and byproducts. In the basic tabulations of interindus-
try transactions, waste products of manufacturing industries were in-
cluded in their output levels and distributed to consuming industries
along with regular production. Similarly, allocations of byproducts
to consuming industries were indistinguishable from the allocation of
principal products of industries. The term "byproducts" is used here
in the sense that production of such items follows as & consequence of
the production of the principal products of an industry. They were
considered specifically only when they were a significant part of an
industry's total output.

However, in the table of interindustry transactions presented
here, scrap and byproducts are specifically identified by introducing
into the array three dummy industries, "Waste Products, Metal”, "Waste
Products, Nonmetal", and "Stockpile of Byproducts”. Under these cir-
cumstances, waste product deliveries are not made to specific consuming
industries but flow to either of the two speclal waste product. sectors
(columns); by the same device, byproduct deliveries flow to the special
byproduct stockpile (column). It should be noted that flows of waste
products and byproducts are those going outside of the producing indus-
tries. As shown, the comsuming industries purchase waste products and
byproducts from these special sectors (rows) instead of from actual
producing industries.

For the special purpose matrix of input coefficients, table
II, waste products and byproducts were explicitly eliminated from the
array. This adjustment has been described fully in preceding sections
and in attachment 3 to this technical appendix.

Autonomous sectors. For analytical purposes, the interindustry network
is developed as an open system which requires the explicit designation
of specific sectors--generally personal consumption expenditures, domes-
tic investment, governmment purchases, and exports or net foreign invest-
ment--as autonomously determined or independent of the basic structural
relationships of the economy. No assumption of input stability for
these sectors is required. Other sectors of the economy may, for special
purposes, be arbitrarily designated as autonomous also. (See interpre-
tation of table II.)

The characteristics of the autonomous sectors are in most
cases unique. They will be described in turn, since any inherent de-
finitional restrictions must be adhered to if stipulated final demands
are to be operationally consistent with interindustry techniques..
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Foreign trade. A foreign trade sector is required in the inter-
industry study in order to compensate for the restricting factor of
geographical coverage., This sector provides a means whereby domestic
sectors can balance thelr inputs with their outputs, by giving them a
place to record purchases from and sales to areas beyond the continental
United States economy. The foreign trades sector is defined as trans-
actions between two economies~-the economy of the rest of the world, as
one aggregate, and the continental United States economy, as comprised
of a number of sectors., Foreign trade's input is identical with contiw
nental United States exports; its output is identical with continental
United States immorts.

In general, foreign trade transactions are limited to the ex-
change of currently produced goods and services for other goods and serve
ices or for money. For purposes of the present study, the foreign trade
sector also included (net) unilateral transactions——~transactions for which
there were no tangible compensations.  In general, however, adherence to
the above principle resulted in circumscribing or even eliminating many
foreign trade transactions which are normally thought pertinent. Capital
flows--long and short term—and changes in gold stock were omitted from
the foreign trade sector. Exports of used items were likewise omitted,
except for the distributive charges incurred in selling and transporting
them to the port of exportation. Imported used items, however, were includ-
ed since they were in effect "newh" to the United States economy. 2/

For the interindustry study, foreign trade's output was classi-
fied into two general categories——competitive and noncompetitive imports.
Competitive imports were defined to include imported products or services
which were similar in nature and/or highly substitutable for products or
services produced commercially in continental United States. Noncompet~
itive imports comprised those imported products or services for which
there were no similar or closely substitutable products or services
produced in continental United States, Imports considered to be compet~
itive to domestically produced products included such items as natural
rubber and bananas, the former being substitutable for synthetic rubber
and the latter for domestic fruits, Examples of noncompetitive imports
included green coffee beans, cacao beans, tea, jute burlap, and manila
hemp. In addition, noncompetitive imports were defined so as to include
net private and net government unilaterals abroad, United States personal
expenditures in foreign countries, and payments, principally by the Federal
Government and by the ocean transportation industry, for goods and serv-
ices received in foreign countries.

Competitive and noncompetitive imports were subjected to different
allocation procedures. Competitive imports were allocated in a transfer
sense to domestic industries producing comparable primary products. Such
imports were treated as an addition to both the input and the output of the
comparable industries via transfers similar to those described for secondary

9/ The basic criterion for defining output (i.e., current productive
activity) was inapplicable in this case.
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products (but see below for special handling in enclosed table I). Non-
competitive imports were treated like primary products, i.e., they were
distributed directly to sectors which used them in their production pro-
cesses,

In table I, the output (row) of foreign trade includes only
noncompetitive imports, and the inputs consist of two columns, one
showing competitive imports as mcgative inputs and the other showing
continental United States exports. Such treatment of competitive im-
ports makes it possible for total output to refer to the domestic indus-
try's output only and at the same time permits that industry to fulfill
all requirements for the products involved. The competitive jmport ent-
ries are valued in terms of domestic port value, which comprises foreign
port value, international transportation and insurance costs, and United
States duty, if any. Noncompetitive imports are shomm in terms of foreign
port value, The necessary duty, if any, international transportation,
and insurance costs are shown as inputs into the industries purchasing
noncompetitive imports—-from the Federal Government, transportation, and
insurance industries, respectively. Thus these charges appear to be
margin items for noncompetitive imports though they are actually part of
the landed (domestic port) values for noncompetitive imports, bui due
to the peculiarities of handling this part of the foreign trade sector
are distributed individually, It snould be noted that the international
transportation and insurance costs associated with noncompetitive imports
appear in the intermediate portion of table I and duties, if applicable,
in the autonomous portion.

The forelgn trade sectort's imputs are entered in the United
States exports column at producert's values. The necessary trade margin
and transportation costs incurred in bringing commodities to the point
of exportation are charged to foreign trade by the relevant distributive
industries.

Govermment. Govermment was divided into two separate sectors,
Federal Government and State and local governments., The Federal Govern-
ment sector was defined to cover the general activities of Government
relating to the domestic economy as well as to foreign countries and also
included many financial activities of the Government corporations; i.e.,
Commodity Credit Corporation, Reconstruction Finance Corporation, Federal
Deposit Insurance Corporation, and others. However, industrial activities
of Government corporations were excluded from the Pederal Govermment
sector sad were included in the most closely related intermediate indus-
tries. These included operations of the TVA fertilizer plant, the RFC
tin smelting and synthetic rubber plants, and the Government Printing
Office. The State and local govermments sector included all local bodieg——
States, cities, counties, townships, and special districts (except school
districts, which were covered in the education industry).
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The government outputs (rows) represent total revenues—tax
and nontax receipts on current account, Corporate income tax receipts
were estimated on an accrual basis; other tax receipts on a collection
basis., Corporate income tax receipts were allocated to the industries
legally liable for payment except for the prorated tax liability result-
ing from interest income, which was allocated to households, since
interest was treated in the present study as an output of households.
Excise taxes, including general sales taxes, were handled as margin
items, i.e., they were allocated to industries purchasing products or
services upon which these taxes applied, rather than to industries legal=-
1y responsible for payment. Customs duties associated with competitive
imports were allocated to the comparable domestic producing industry
while customs duties associated with noncompetitive imports were allocated
to the using industriss. This treatment of duties is consistent with
the competitive and noncompetitive import allocation procedures described
in the discussion of the foreign trade sector.

The government columns snow expenditures for goods and services
and include purchases of capital goods and transfer payments. A&ll public
new and maintenance construction (including force account) was treated
as purchases of these activities from the respective construction sectors
rather than purchases of the items entering construction costs; e.Z.,
materials, services, wages and salaries. Similarly, government expendie
tures for health and education were treated as purchases of these activi-
ties from the hospital and education industries rather than as purchases
of individual cost items pertaining to such activities. However, purchases
of equipment pertaining to govermment activities, such as that used in
public construction, and in operation of public hospitals and schools,
were charged to the government account. Govermment interest payments
(except payments to social insurance funds) and unilaterals were handled
on a net basis. Government payments of interest to social insurance funds
and coantributions to such funds were considered as real costs to govern-
ment for services rendered and were therefore included in intragovermment
. transactions, They were considered to be wage supplements in the same
sense as employer contributions to social insurance. The intragovernment
transactions also included payments of one government sector to another,
such as Federal grants-in-aid to the States.

Gross private capital formation. The inputs into the gross
private capital formation sector represent outlays for goods and services
charged by business to capital account. In general, such outlays were
for new plant and equipment. However, where gpplicable, other costs of
acquiring capital assets were also charged to this sector.
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The outlay for new plants is shown in table I by the construce
tion input into gross capital forma lon; it refers only to new private

construction. 10/ Outlays for equipment comprise most of the other inputs
into the gross private capital formation sector; these were estimated by

procedures closely following those used by the Department of Commerce in
estimating its producers?' durable equipment series. However, the scope
of the gross capital formation sector in the interindustry analysis was
broadened to include outlays for labor and certain materials charged to
capital account (where identifiesble--such as installation of telephonse
equipment), receipts of title abstract companies, commissions on transfers
of real property, the value of work done in motion picture production,
architectural and engineering fees not included in current construction
costs, research and development work by aircraft companies, and trade
margins on sales of second-hand equipment. 11/

Outlays for capital equipment charged to current account were
not included in the gross private capital formation sector, but were
included in the nonautonomous or endogenous part of the table and, wherever
identifiable, charged to the individual industry incurring such outlays, E/

Though there is no distinct output total or distribution which
corresponds exactly with the gross private capital formation column,
there is a related row which may be looked upon as an offset--capital
consumption by business, as measured in terms of depreciation and other
capital consumption allowances, Thus, the entries along the respective
row would bes the depreciation and other capital consumption allowances
chargeasble %o the various individual industries., Net investment would
be derived as the difference between the column and the row totals, Howe
aever, this row does not appear explicitly in the 200-sector tables because
data on depreclation and other capital consumption allowances applicable
to individuval industries were not readily available at the time the tables

10/ New public construction appears as an input to the government
sectors as does public maintenance construction. No distinction was made
here between force account and contract construction. 01l and gas well
drilling has been included as part of the outlay for construction. Oute
lays for private maintenamce construction, however, are shown in the
intermediate portion of table I and, as such, were distributed to the
industries that incurred these expenditures.

11/ Margins on sales of second-hand passenger cars and trucks allo-
cated to business are also included in the producers® durable equipment
estimates of the Department of Commerce. :

12/ 1In the past, the Department of Commerce included capital expendi-
tures charged to current account as part of producers! durable equipment.
However, their new producers' durable equipment estimate, not yet released,
excludes such outlays.
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were prepared; therefore, no attempt was made to segregate such charges
from various others included in the aggregate household charge for each
industry. Consequently, these capital consumption allowances appear as
part of the general residual included in each industry's household row
entry in table I.

Inventory change. The inventory changes in table I refer to
finished products only and are differentiated as between depletions and
additions, and within each category, as between those relating to the
"producing industry® and those relating to ®"all other sectors." The
inventory values shown for the "producing industry®* are on a net basis,
i,e., for any industry a value appears either in the additions column
or in the depletions column, but not in both. Inventory changes shown
for mall other sectors® are on a gross basis, i.e., values can appear in
both the additions and depletions columns of an industry. The additions
(or depletions) represent the sum of all such changes on an individual
commodity basis for large industrial categories such as farms, manuface
turers, wholesale trade, retail trade, and govermment. Each important
commodity group was netted within the industrial category, e.g., the
net increase in mill stocks of wheat or the net decrease in whoiesale
tradet's stocks of pctatves was determined. In table III the aggregates
representing inventory additions are shown as positive entries and those
representing inventory depletions appear as negative entriea. The net
inventory change for the products of any industry can be derived by
summing the respective entries in all four inventory columns.

An alternative presentation would have been to show inventory
depletions as positive entries in corresponding rows rather than as
negative entries in the indicated columns. Under such a procedure the
sum of all entries for an industry would have exceeded the current year
gross output of the industry by the corresponding value of inventory
depletions. The advantage of the present procedure is that the sum of
all entries for an industry yields that gross output figure for each
industry which 1s the denominator for calculation of input coefficientse.

Inventory data underlying the values in this table are for the
most part expressed in terms of book value, except as they relate to
agriculture, wholesale trade, and retail trade. In these latter areas
an attempt was made to revalue the respective inventories in termsof
average 1947 prices, Theoretically, an inventory revaluation should have
been carried through for all industries, but because of the difficulties
of setting up appropriate price deflators and making appropriete adjust-
ments to industry control totals and general lack of data, this was
considered not feasible.
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Households. The household column is comprised mostly of personal
consumption expenditures, including those of farm households for personal
living requirements, and cost of direct personal taxes., Food produced
and consumed on farms was included but not the costs of farm operations.
Householders' purchases of dwelling units for their own occupancy were
not included here; these transactions were treated as business investment
and allocated to gross private capital formation., Some expenditures by
individuals in connection with their business activities were included,
such as hand tools purchased by carpenters. Expenses of individuals for
travel related to their business activities were for the most part also
included. Since the individual cell entries were expressed in producer's
values, transportation costs, trade margins, and excise taxes relating to
household purchases of goods and services were shown as direct payments
by bouseholds to the sectors producing these distributive cost items.

Sales taxes were treated in the same manner as excise taxes, except that
those sales taxes reported as part of operating costs in trade were shown
as tax payments by trade and were subsequently covered in household pay-
ments to trade. Household purchases of second-~hand items were shown

only to the extent of the gross trade margins inmvolved, i

Rental payments covered both rents paid by tenants and imputed
rents of homeowners. Tenant paid rents included contract rent plus
utilities (heat, light, etc.) not included in such contracts; they differed
from the space rent concept used by the Department of Commerce in its
consumption expenditures series in that the latter excluded all costs for
utilities. For consistency imputed rentals were treated identically,
€+.gey the imputation included the corresponding items. Practically all
maintenance of residential buildings was charged as a cost to the rental
industry and not to households. The small outlay for maintenance shown
in the household column represented actual maintenance outlays by tenants
not appearing as costs to the rental industry.

The household row represents essentially all charges against
final demand, except payments to foreign trade (noncompetitive imports)
and payments to government (all taxes, including income taxes). The charges
can be segregated into factor charges and nonfactor charges. The factor
charges consist of wages and salaries, employer contributions to private
pension plans, royalties, interest, entrepreneurial income, and corporate
profits (after taxes). The nonfactor charges consist of transfer payments
(including contributions and gifts), depreciation and amortization, capital
outlsys charged to current expense, losses and accidental damage to fixed
capital (uninsured), business travel and entertaimment (including reim-
bursement for personal car use), banking service cash charges to business,
and claim paymente (primarily nonlife insurance), and are mostly business
cogt items which are not considered as payments to individuals. These
items were included in the household row for a variety of reasons. Capital
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consumption charges, which might properly belong in a gross private
capital formation row, were included in households because of the diffi-
culties of segregating these charges for each individual industry from
the total charges against the final product of that industry. Business
travel and entertainment charges were included here to offset allocations
to households on the product side, which included purchases by individuals
of transportation and entertainment for business uses. Banking service
cash charges to business were included here to offset the allocation to
households of the portion of banking output (services) applicable to
business, Claim payments included here refer mostly to nonlife insurance
claims paié to individuals &s well as most nonlife insurance claims paid
t¢ business. These items appear in the nonlife insurance column, being
a charge to that industry from households,

Transfer payments, included in households as noted earlier,
were part of the household entry for the industry where such payments
originated. Thus, govermment transfer payments are part of the household
" entries in the govermment columns. Govermment subsidies are also included
in the household entries in the government columns. This meens that the
profits of the receiving industries had to be adjusted to exclude subsidies.
Otherwise, the outlays of those industries would have exceeded the correspond-
ing revenues derived from the sale of their products. The accounts could
then have been jalanced only by adding the subsidies to the outputs of the
respective industries and showing government buying the additional outputs.
This procedure would have led to two serious defects. First, the net
income of the respective industries would not have been consistent with
the market prices of their outputs; this situation could lead to serious
difficulties in applications of the interindustry relations system to
problems of price analysis and similar nonproduction models. Secondly,
the usefulness of currently constructed production indexes would have been
impaired for comparative purposes since the output definitions would have
been inconsistent unless subsidy proportions remained constant. A more
serious practical problem was that many agricultural subsidies could not
be identified readily with a product.

The payments represented by the household row correspond, in
the main, to national income adjusted to exclude employers! payments of
payroll taxes and corporate income taxes, and to include capital consump-
tion allowances, individnals' receipts of insurance claims, and bad debt
allowances.

Total gross output and ss outlays. A row total of a conventional
interindustry array (but not of the enclosed 200-sector table of trans-
actions) normally represents the value of current shipments, plus gross
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additions to inventories, of the commodities and services allocated by
that sector. It covers, for the most general case, the following items:
(1) commodities shipped by plants classified within the industry-——both
primary and secondary products; (2) primary products of the industry
produced elsewhere; (3) scrap sales, contract and commission work, and
electric energy sales and receipts for other activities of the producing
industry; (L) competitive imports at domestic port or landed value; (5)
additions to the producing industry's inventories of finished products;
and (6) depletions of the inventories of the producing industry's products
held elsewhere,

The interpretation of the column totals is similar to that of
the row totals., The column total covers all costs consistent with the
gross cutput and other items included in the row total, including invenw
tory depletions of the products of the industry wherever held, domestic
transfers-in, and the domestic port value (landed value) of competitive
and noncompetitive imports.

The row and column totals for the enclosed table I are somewhat
different from the conventional array (such as the S0-sector tables),
in that these totals represent gross domestic output on a current basis.
This was accomplished, of cowrse, by inserting noncompetitive imports
and depletions as negative columnar entries., The algebraic sum of each
row, then, is the output total used for calculating the input coefficients
of table TI. Note that a similar set of tables (I, II, and correspondingly,
III) could be developed to represent gross output on a domestic plus
competitive imports (or currently produced supply) basis by adding com-
petitive Imports as a row and thus eliminating them as a negative columm.
Inventory depletions could be treated similarly, but they are rarely
included in output for any type of analysis.

The sum at the lower right-hand corner of the array which
indicates aggregate equality between all rows and columns of table I
has only limited significance. It represents a measure of total trans-
actions of the economy for a specifically defined schematic portrayal of
the economy, namely, that shown by table I. The more detailed the table,
the larger is this value; the more aggregative the table, the smaller is
the value. Obviously, such a grand sum, standing by itself, is meaninge
less as a measure of actual transactions in the economy during 1947.

Unallocated. As an industry's output was allocated to coumsuming sectors,
some residual portion, in most cases, could not be assigned in any reason-
able manner. In order to account statistically for all output, this
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residual was distributed to the "Unallocated Sector." As the identified
expenditures by each industry were summed and compared with control totals
on costs, it was likewise necessary to compensate for gaps in knowledge
(or in estimating ability) by specifying a purchase of a lump sum of
materials and services from this unallocated sector., The sector is a
residual not only of products left unallocated in a physical sense, but
also of statistical discrepancies within the study resulting from vari-
ations in pricing and inadequacies of the revaluation procedures.

For certain analytical uses of the interindustry tables it
was considered advisable that the unallocated flows be completely distri-
buted. Retention of the unallocated sector, either in the endogenous or
exogenous portion of the matrix, could cause pervasive distortions in the
analytical results. It was felt that better results could be obtained
where unallocated flows had been completely distributed, even though the
techniques might be based almost entirely on crude judgment estimates.
In a number of instances, some fairly firm negative inferences could be
drawn--that is, while the sectors to which the unallocated production of
a given industry should be distributed are not knoyn, at least some of
the sectors to which it should not go could be reasonably determined.
The attached transactions table (I), which includes no unallocated amounts
in either row or column, represents the results of such a procedure for
eliminating the undistributed items in their entirety.

Ce Problems in the Use of Interindustry Relations Tables

The operational significance of table III=-"Direct and Indirect
Requirements Per Million Dollars of Final Demand".-has been explained in
earlier parts of this paper, particularly in part A of this technical
appendix, The use of the gensral solution in table III for analytic
problems assumes that the relations implicit in the table are a fair
approximation of those which maintain for other years not too distant
from 1947. This assumption is probably valid for problems which allow
a fair margin of error in the results. Other statements in part A
indicate that table ITI~-"Direct Purchases Per Million Dollars of Output®—
can be used directly for a specific solution to a problem involving a
given bill of goods, The direct use of a table of input coefficients
{rather than of inverse coefficients) is usually advisable when the
problem under consideration is of such a nature as to demand projection
of a fair number of coefficients into future year situations. This
problem will be discussed immediately below, but most of the remaining
discussion will refer to use of the table of inverse coefficients (table
III).




Revised coefficients

For certain important problems in which substantially precise
answers for each industryt!s production levels are needed, it is generally
advisable to re—sxamine the input coefficients and provide new ones
wherever substantial change is indicated for the period under consideration.
These new coefficients may take the form of either more current relation-
ships or projected ones. It will usually be worthwhile to consider these
changes carefully and to apply considerable effort toward a thorough
revision, even if only good judgment is used in place of data in some
instances,

Once the coefficients have been revised, it is an imposing
problem to consider the necessary adjustments of the inverse matrix
(table ITI) to correspond with the changes in the input coefficients
(table II revised to incorporate the new coefficients). In general it
is much more simple to calculate a new inverse. This, however, is not
practical for the user of these tables who does not have large-scale
electronic computing equipment at his disposal. Hence the best procedure
is to calculate a specific solution (rather than a general one) by using
the revised table II. Ordinary tabulating equipment currently available
can accommodate such a specific solution in reasonable time.

Application of bills of goods

Nnether the problem to be solved involves the use of a general
solution (table III) or requires a specific solution (using table II),
it is necessary that an independent variable be specified before produce
tion 1evels can be determined. This independent variable may take the
form of either a complete bill of goods covering all autonomous sectors
or a partial bill of goods covering one or more of such sectors. No
matter which is to be used, it is necessary to emphasize the great care
and effort which must be taken, in order to counteract any assumption
that simple possession of the 1947 tables leads to quick and easy solu=
tions for important problems.

Applications of bills of goods to table III for solution of
important problems for periods other than 1947 will provide results in
terms of output requirements for the given period from the domestic
economy only. This follows from the structure of the enclosed tables in
that the output totals which were used as the denominators for calculation
of coefficients (in table II) represented such current period domestic
output during 1947. However, the expected competitive imports and inven~
tory depletions for years under consideration in a contemplated bill of
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goods cannot be ignored. The supplies from foreign sources and from
past years enter into the supplying of requirements for materials. Thus,
these items must be specified in advance in an analytic problem in order
to be consistent with the coefficients in the tables (II and III) and
the interpretation of answers in the fashion indicated by the structure
of the transactions table (I)., Competitive imports and all inventory
depletions should be shown as negative entries for the appropriate
producing sectors in any bill of goods determination, The analyst fa-
miliar with national income accounts will recognize this procedure as
essentially similar to stating foreign trade in the bill of goods on a
"net foreign investment® 13/ basis (exports minus competitive imports)
and inventories on a "net domestic investment® basis (increases less
depletions),

Detailed final demand stipulations

For most problems seeking the detailed production requirements
brought about by a complete set of final demands the following items will
need prior stipulations

le Foreign Trade
a, U, S, Exports
b, U. S, Competitive Imports at Domestic Port Value
(negative final demands)

Derivation of detailed requirements from the domestic economy
will necessitate appropriate initial entries in the final
demands for exports and imports by producing industry. Non-
competitive imports, which have no counterpart domestic indus-
try, will not make final demands upon the economy and are
excluded. However, separate calculations of both noncompetitiw
imports and other items entering into the balance of payments
may be desirable in order to reconcile with any balance of
payments totals which may have been projected for the period
in the original preparation of economic magnitudes for assist-
ance as controls.

2. Construction
a, New
b, Maintenmce

Construction will be best represented as designated final
demands upon its first-order inputs (as in columns 211 and 212
of table I). Thus the bill of goods will contain stipulated
deliveries by industries which produce building materials and

13/ It 1s not exactly the same, for *net foreign investment® includes
ous other adjustments for items (such as noncompetitive inports) which
are not specified in the bill of goods.
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construction services, The construction sectors are generally
gpecified autonomously because of the general independence
from sector production levels exhibited by construction trends
and because of the variegated composition of the construction
activity. The numerous subsectors of construction should
normally be estimated separately in projecting a construction
bill of goods, but this cannot be done without separate data
on each, such as is available in the project files. Use of
the 1947 input structures for total new construction and total
maintenance construction automatically implies 1947 weights
for each of the subsectors.

Gross Private Capital Formation

This sectorts composition has been explained in some detail
in part B of this technical appendix, The most important
components are producers' durable equipment items, such as
those appearing in gross national product series. The "sale®
of new private construction to this sector, as in table I,
will not be needed, since the construction bill of goods will
antomatically provide for it. Part B indicated numerous items
appearing in this sector which are not normally classed with
producers! durable equipment.

Federal Government
and
State and Local Govermments

These sectors are most simply treated like construction in

that final demand is represented by first-order inputs (such

as those in columns 215 and 220 of table I), which can be
projected to future years by movements of control totals.

This automatically maintains the 1947 proportions of the various
subactivities of these sectors. This assumption is probably
not too unreasonable for most State and local activities and
for the nondefense portion of Federal Government, but serious
distortion can arise by not separately conasidering defense
expenditures. For similar reasons, it is usually advisable to
consider the construction activities of both sectors as part

of the construction sector, Thus the allocation of construction
to the govermmeunt sectors, as in table I, need not be considered
in the bill of goods,
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6. Household Expenditures (column 200)

The composition of this sector is very similar to that of the
consumer expenditure series in the gross national product
accounts., The discussion in part B above went more fully into
the additional items appearing in households, These must be
considered, of course, in developing a proper bill of goods
for this sector.

7. Inventory Change

Teble I indicates four different subsectors bearing on inven-
tory change for any producing sector. In developing a bill

of goods it is not necessary to consider each, for all that 1is
required is the sum total for each row, This sector is probably
the most difficult to project into future years, for assumptions
often need be made which prejudge production levels before such
levels are determined. This usually requires extensive inves
tigation into the history of each commodity-producing sector
and further consideration of the general economic conditions
assumed In the model as they affect this essentially dynamic
element of the economy.

8, Small Arms and Small Arms Ammunition

These sectors need no special discussion except to indicate

the importance of separately estimating military end-products
as part of the bill of goods in models which refer to years

in which military requirements are important. Prior discussion
indicated why these sectors appeared in table I and not in
tables II and III.

Partial bills of goods

The discussion up to this point has been concerned with applie
cation to table III of a complete set of projected final demands. Ome
of the operational requirements has been the designation for each produc-
ing sector of negative final demands representing competitive imports
and inventory depletions. To illustrate, the following holds for any
industry: Total final demand equals the sum of demands by households,
by government, for exports, etc., mirms the sum of competitive imports
and all stock depletions. The application of a complete sst of such
demand totals to table III will yield current domestic production require-
ments by each producing industry consistent with the final demands,
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It is often desirable to determine the impact of an individual
final demand sector upon the economy's production. For instance, the
steel or copper production requirememnts consistent with a certain standard
of consumption expenditures is important information in itself, Similarly,
it might be important to know the effect of a proposed export program
upon the domestic economy.

Unfortunately, the present composition of table III (and, of
course, tables I and II) is not amenable to definitive answers of questions
such as the type posed. If a single final demand sector is stipulated in
a manner conceptually equivalent with the final demand expressions in
table I, its demands upon the productive mechanism of the economy will be
met partially by cu.rent domestic production and partially by competitive
imports and stock depletions. In other words, whatever the stipulation
of competitive imports and stock depletions for the year under considera-
tion might have been, the results for a single final demand sector would
have been consequently affected.

Other presentations of interindustry relations data have been
more amenable to the securing of proper results for less than complete
bills of goods. The S50O-sector tables l._h/ released in late 1951 were of
this nature, i.e., the gross outpuvt figure used as the denominator for
calculation of coefficients included competitive imports. The BLS expects
to have shortly 200-sector tables, similar in nature to the SO-sector
tables, which will be adjusted to include competitive imports in the
gross output totals. It is not certain whether such tables will be made
available in published form.

Problems of classification, valuation, and pricing

The specification of bills of goods for interindustry relations
production models is essentially a data problem. Typically the economic,
political, social, and other assumptions implicit in the model are evalu-~
ated in terms of well-known economic magnitudes such as gross national
product. It is then necessary to consider the specific levels of bills
of goods which will be consistent with these magnitudes. Available
statistical series from govermment and private sources can be used, but

tables and the use of them for problems involving both complete
or partial bills of goods are given in: W. D, Evans and M. Hoffenberg,
"The Interindustry Relations Study for 1947,% The Review of Economics and
Statistics, May 1952, Cambridge, Mass.: Harvard University Press, pp.
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they have to be considered carefully from the viewpoint of correspondence
with interindustry classification systems. They further require adjust-
ment of prices to levels consistent with those in the 1947 transactions
chart (table I) in order to make use of table III (or table II) for
solutions.

-~

There are other problems relating to valuation of certain types
of imputed transactions, the handling of certain transactions which are
unique to interindustry tables, the treatment of different types of sales
by the same industry, and a host of others, many of which have been
indicated elsewhere in this report. Since a complete discussion of these
problems is beyond the scope of this presentation, the reader is referred
to several other publications for details. The Evans~Hoffenberg article
in the May 1952 issue of The Review of Economics and Statistics, and a
paper they presented at the October 1952 Conference on Research in Income
and Wealth, entitled "The Uses of Interindustry Relations Data and Methods®
will be useful. Other BLS papers presented at the Conference will be
useful also, particularly those on final demand areas. These include:

S. A. Jaffe~~Final Demand Sectors of the 19,7 Interindustry Relations
Study

I. He Licht—-The Government Séector

M. Weitzman and P. M. Ritz—=Foreign Trade in the 1947 Interindustry
Study

D. I. Siskind—Construction in the 1947 Interindustry Study

S. Netreba—The Development of the Bill of Goods for Interindustry

Analysis :

Other problems in the use of the interindustry tables

The prior discussion has been concerned entirely with production
models depending upon the stipulation of a bill of goods. The serious
problems raised with respect to revision of coefficients and developing
final demand estimates consistent in concept and quality with the coeffie
cients are real emough, but they were mentioned mainly to emphasize the
importance of maintaining high standards in developing all the material
that is needed to implement the solution of a problem. No mention was
made of the feasibility tests which should be applied to the results of
a problem for proper interpretation and understanding. As a minimum it
is necessary to develop proper production indexes- for judging whether the
production requirements resulting from an analytic application are
consistent with existing production levels or whether additional capacity
need be developed. Another facet of the resulte which needs consideration
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as to feasibility is the set of implied employment levels consistent
with production requirements. This generally requires the development.
of indexes of employment, productivity, and working hours to allow
comparison of implied employment with current and projected employment.

The present discussion has referred to problems that are faced
in periods of mobilization planning-~periods which are generally inflation-
ary. The approach can contribute also for solution of problems during
periods of unemployment. For example, during a recession or with one in
the of fing, it might be urged that the government undertake a public works
program to increase employment or that it decrease taxes to stimulate
business. The Interindustry relations analysis could help trace the
differential effect upon various economic sectors of such policies and
thus provide information which the authorities could consider in deciding
upon suitable implementation. The technique could help decide which of
alternative policies would be most favorable for increasing or maintain-"
ing employment, consumption, or investment and, of course, all three.

The reader is referred to the two articles by Evans and Hoffen-
berg previously mentioned for a more extensive discussion of areas of
use and inferences which can be made from the interindustry tables and
methods.




Attachment 1 to Technical Appendix

The interindustry classification system

The 200-sector tables herein discussed represent a conden-
sation of more detailed data available in the Bureau of Labor
Statistics on a 450- to 500-sector basis. Because of the diffi-
cult presentation problems, tables incorporating such detail will
probably never be published. However, the classification system
showing the link between the two systems is available from the
BLS in a classification manual, which is herein incorporated by
reference. This manual, entitled: "Industrial Classifiecation
Manual for the 1947 Interindustry Relations Study,” shows, in
addition, the relation of each sector to the industrial delinea-
tions of the SIC and, where applicable, of the 1947 Census of
Manufactures. It ineludes a set of attached appendices describing:

(A) the general source of the control totals for each
gector;

(B) the detailed listing of charges against final
demand;

(c) salient output totals, ineluding transfers-in;
(D) short verbal descriptions of each industry; and
(E) comparisons of econtrol totals for I-O manufacturing

sectors with totals for eorresponding sectors in the
Census of Manufactures: 1947, Vol. II.

Some of the output totals in appendix C of the classification
manual and some of the verbal descriptions in appendix D of that
manual do not acecord exactly with those for the industries appearing
in the enclosed 200-sector tables. The differences are generally
due to the fact that the data appearing in the tables represent an
earlier stage of both data refinement and specification of industry
composition.

It will be noted that the gross output totals for EM sectors
are usually less than the sum of the separate gross output totals for
the I-0 industries ineluded. The differences are equal to the sum of
competitive imports transferred in to the I-0 sectors and "fietitious"
domestic transfers-in; i.e., some portion of the secondary products of
an Y-O0 industry was primary to the EM industry in whieh it was inecluded
and hence the gross output of the cambined (EM) industry had to be
reduced to eliminate the double counting.

Attachment 2 to this technical appendix gives the output
totals appearing in table I and the transfers-in and transfers-out
that eorrespond with these levels.
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Attachment 2 to Technical Appendix

Iransfers in relation to gross domsstic output

The following table gives a series of important totals
useful in understanding the composition of the industries ap-
pearing in table I encloseds Included in addition to gross
domestic output (cole 1) are transfers-in (col. 2), gross output
less transfers-in (col. 3), transfers-—cut (cols 4), and gross
outmt less transfers-out (col. 5)e

Knowledge of transfers-in and transfers—out helps
in the interpretation of the various allocations of table I,
Thus gross output less transfers-in accords closely with the
basic source, such as the Census of Mamfacturess 1947, used in
establishing the output of the primary industry. On the other
hand, gross output less transfers—out gives, in effect, the
total supply of primary product. This also can be compared
with the Census of Mamufacturess 1947,(Standard Table 6 in Vol.
IT)e It indicates also the extent to which the distribution
along a row in table I might be due to direct allocations
rather than indirecte It gives similar indications with res-
pect to column entries in table I and the extent of transfers-—
in as a percentage of gross output,




Gross output and transfers in the 200-sector tables

i ']
M Industry | demestic less trans-
Fo. : output [ in fers-in out fers-out
(1) (2) (3) (&) (5)

1 Meat animals and products ..{ $9,801.7| ... same - same
2 Poultry and CEEB ccecvcccesed 3,8&.0 ene " ese =
3 Farm dairy products ..cc.ceeed 5,062.9] ... R i =
kb  PFood and feed grains .......q 11,004.2| ... = g »
5 Cotton ©ec0c0ccc00000000000sd 2,22207 XX i XX 5
6 TO‘b‘cco 0000000000600 00000000 d 88"‘.1 [ X N ] = LN N 5
7 Oil-bearing €rops ccececeeeod 1,060.6| ... " 2
8 Vegett'bles and fruits .ececed ‘I-,012.5 eoe - $l33ol $3,879.k
9 All other agricultural .....q 1,953.T7] ... * v same
10 Fisheries, hunting,

md'brapping eecccccscccno o mo? eece b eee =
11 Iron ore nining es00000000 0 00 323.9 XX = eoe &
12 Gopper mining eecees00c0s00 oo 292-2 eoe L 207 289.5
13 Lead and zinc mining ..eceees 180,51 o «» o eER same
1h Bauite mining 9020000008000 0 9 8.5 L N ] " LN N ) "
15 Other metal mining cccccocees TI8]1 ces " e -
16 co‘l -.1n1ng 90000c0000000 000 o 3,036o~' L e seo 2
17 Crude petroleum and nsatural

a8 ®®sc000000000000s000000 k,ls'rok see . 86.~' k,O'Tl.O
18 Stone, sand, clay, and

‘bmiv.! 2000000000000 000 0 633.6 ‘106 *6&.0 0.1 63305
19 Bulfur seccececsscccssccscens 85.2 eoe same coe same
20 Other nommetallic minerals .. 167.0 2.7 16k.3 32.0 135.0
21 Meat packing and poultry ....[11,106.1 | 93.hk | 11,012.7 373.5 | 10,732.6
22 Processed dairy products ....| 3,646.7 | 35.3 3,611.k 31.8 3,614.9
23 Canning and preserving ......| 2,725.3 [251.8 2,h73.5 89.0 2,636.3
2h Grain mill prod.llcts eeccscces 5,3“01 8806 5,25505 100.6 5,2&305
25 m.ry prOduct' esscccccnscoe 3,352.1 7.0 3,3!"5.1 35.8 3,31603
26 Miscellaneous food products .| 6,633.2 |246.7 6,386.5 ko1.0 6,232.2
27 suw 0000000000000 0000000000 l,leo.k 1.1 1,179.3 3.2 1,17702
28 Alcoholic beverages .........| 2,72k.7 | 16.3 2,708.h 19.9 2,704.8
29 Tobacco manufactures ........| 2,565.h4 1.2 2,56h.2 T.k 2,558.0
30 S8pinning, weaving, and

dyeing 0000000000000 000s00 8,09601 62.7 8,033.& 30306 7,79205
31 Special textile products .... 821.9 | 22.k 799.5 21.5 800.k
32 Jute, linen, cordage, twine . 25h.9 | 28.k 226.5 30.4 224 .5
33 Canvas Products cececececscce 9T.b 6.k 91.0 7.6 89.8
34 ADDAYel ccccececccsccsscccess|1l,330.5 | 18.3 |11,316.2 1k b | 11,320.1
35 House furnishings, ete. .....l 1,805.6 |308.0 1,k97.6 145.0 1,660.6




Gross output and transfers im the 200-sector tables — Contimed

(Tn millions)
EM Gross | Trans=|{Gross output]{ Trans=|Gross sutput
No Industry domestic| fers= |less trans— | fera~ |less transe
» output | in fers-in out fers-out
1) (2) (3) %) (5)

36 Iﬂgging 0000000000080 000000 8 ’85607 “101 8&5.6 (2 X ] '856.7
37 Sawmills, planing and veneer

mj.lls ®08 0000000000000 000000 3.199.4 47.0 3’152.4 #136.4 3.%3.0
38 P’lywood ®oesrseccccccssssssce 2755 10,7 264.8 14.1 261.4
39 Fabricated wood products eeee| 1,003.1| 42.9 96042 .3 920.8
40 Wood containers and cooperage 588,0| 65.8 52242 16.4 57146
41 uood ﬁlmitum secevcc0ecosoo 1.4“.3 105.2 1.35901 52.3 1’412.0
42 Metal furniture cecceccccesee 87408 7903 79505 9902 77506
43 Partitions, screens, shades,

etce ee000s0csvocnsscs0seseN 568.8 5404 51404 69.8 499.0
44 Pulp mills ¢tevseccevenvoesene 94500 cee 94500 1000 93500
45 Paper and board mills .sceeee| 2,833 ¢eo 2,83.3 5.1 2,818.,2
46 Converted paper products seee| 3,40440| 8347 | 3,3203 | 7642 3,327.8
47 Printing and publishing e.eee| 6,552¢2 | 1043 | 6,549 | 337.5 6,214.7
48 Industrial inorganic

chemcals 00080 0OOOOIOIOOROOIND 1,@403 161.7 932.6 W.B 995.0
49 Industrial organic chemicals | 1,672.3 | 202.3 1,470,0 [26244 | 1,40949
50 Plastics materials . eeeccccse 592 2 | 101.0 49]-.2 5309 53803
53 Synthetic FUBDOY - o-wiinis/seas ko 253 P 27 o9 225 03 706 24506
52 Synthetic fiber eoeeccocsncee 726.5 2044 706.1 2% 1 705010
53 Explosives and fireworks eeee 158,8| 2.3 15645 1844 14044
54 Dl'llgB and medicines ececcecvee | 1 ,26907 59e4 1 .21003 972 1 ,172 5
55 Soap and related products eee | 1,533¢4 | 15143 1,382.,1 | 138.0 1,39544
56 Paints and allied products eo | 1,627.0 | 5744 1,56946 6942 1,557.8
57 Gum and wood chemicals ecceose 157.1 5.8 151.3 17.7 . 139.4
58 Fertil‘l.z.ers ®eecoencsscecvsoeo 52208 704 515.4 2509 496.9
59 Vegetable 0118 cceecsccecance 1,912-6 2333 1,67903 58.5 1.85401
60 Animal 0115 ®e0secenccoscacee 77505 35105 42400 4105 73400
61 Miscellaneous chemical indus- :

t'ries 000000000 0000080000000 1,639.9 325.8 1,314.1 162.8 1,477.1
62 Petroleum products eceececccee 7,57207 99.5 7,47302 6542 7,50705
63 Coke and prodncts sececocccoe 1,1'70.8 24 46 1.14602 1604 1,15404
64 Paving and roofing materials 40544 | 149 390.5 14k 391.0
65 Tires and inner tubes eecceee | 1,664.6 | 7643 1,588.3 | 158,2 1,50644
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Gross outmt and transfers in the 200-sector tables =- Continued

(In millions)
EM Gross | Trans-{Gross output| Trans-|Gross ocutput
No Industry domestic| fers- |less trans- | fers~ |less trans-
3 outpat | in fers-in out fers—out
1) [ @) (3) (4) (5)

66 Miscellaneous rubber products,|$1,334.1|$151.2| $1,18.9 |$142.8| $1,191.3
67 lLeather taming and finishing,| 1,075.2 3 1,071.8 21 .4 1,053.8
68 Other leather products ececeee 537.1] 17.6 51945 13.4 52307
69 Footwear (excluding rubber) .. 2,113.,9] 13,0 2,100.9 7.6 2,10643
70 Glass 0eec0000 000000t g0000e0000 1’152.4 31.9 1'120.5 7‘7 ,1,144.'7
71 Cement @@ ¢00 0000008000000 00000 410.6 002 /01004 2.3 40803
72 Structural clay products seses 38749 11.5 37644 10,9 3770
73 Pottery and related products.e 314.8 9.0 305.8 11.1 30367
74 Concrete and plaster products. 62544 | Lbe3 611.1 10.9 61445
75 Abrasive products 00 0cscto0cee 262 .0 34.6 227.4 16.0 246.0
76 Asbestos productS ecesececcacee 363.3| 36.0 327.3 76.1 287.2
77 Other miscellanecus nonmetal-

lic minerals e0ceev00s00c00sse 25603 2303 23300 1308 24205
78 Blast furnaces eeeeseceseseses| 1,881e2| 6.7| 1,874¢5 29.3{ 1,851.9
79 Steel works and rolling mills,| 7,700¢3| 23.2 7,677.1 693.8| 7,006.5
80 Iron foundries eesccecececesce| 1,532,5| 169.0 1,363.5 108.4 1,424,601
81 Steel foundries evcecncccctocse 48909 7309 41600 4809 44100
o) Primary COPPEY se0c00000ccasccsce 1,0’7205 16-8 1,05507 10708 1,02407
83 Copper rolling and drawing <.e| 1,334.3| 59.6 1,27447 113.7 1,220.6
84 Primary lead cecscccnsvssevcse 35706 30.3 327.3 8.4 2752
85 Primary BANE oo cxviersahe aasnssn 256.1 37.0 219.1 2106 2%.5
86 Primary nonferrous mstals,

n.e.c. [ EE NN ENEEENEENNNNENNENLN ] 1w.7 21.2 79.5 .5 1m.2
87 Nonferrous metal rolling, . '

NeCoCo s0vceecccosccosccnscce 20102 10.0 19102 3604 164.8
88 Primary alumlTm ' s e'ntne s o san ano 284.6 124.0 160.b ese 284.6
89 Alumimum rolling and drawing.. 4399 | lhed 42545 16,8 423.1
90 Secondary nonferrous metals .. 849.9 | 118,0 73149 24245 607 o4
91 Nonfema fb‘lndﬂes eecsceaoe 61007 4600 564.7 33 .8 576.9
92 TIron and steel forgings eeeeee 473.1 | 102,3 370.8 29.0 b4ldy ol
93 Tin cans and other tin ware ., 694 .9 8.6 68643 29,0 66549
94 CIItlel'y 00080c0000000000000000 151.6 8.7 142.9 906 142.0
95 Tools and general hardware <ee 48063 | 4349 43644 6047 419.6
96 Hardware, Ne@eCo ocvvesccscase 63508 5145 58403 99.9 535.9
97 Metal plumbing and vitreous

fixtures eescescceccscccccane 4120 4264 . 369,6 48,1 363.9
98 Heating equipment scecceccsces 1,41902 156.1 1,26301 168.2 1,25100
99 Structural metal products eece 1 ,64902 1107 ol 1 ,502 .1 168.3 1 ’Lm .9
100 Boiler shop products and pipe, 964.1 | 1400 4.1 158.3 805.8




Gross output and transfers in the 200-sector tables ~— Continued

(In millions) -
- Gross |TIrans-|Gross output|lrans—|Gross output
Noe Industry domestic| fers~ |less trans~ | fers—- |less trans—
ontput | in fers=in out fers—-out
1) (2) (3) (4) (5)

101 Metal Stampings Cocececssece e ‘1 ’39407 ”21.3 ‘1 ’173 .4 n79 07 ‘1 .215 «0
102 Metal coating and engraving o0 248010 ese 248.4 6.9 24105
103 Lighting fixtures seecccccccee 52645 48,6 4779 14842 378.3
104 Fabricated wire products cecee 882,0] 378,0 504 60 6462 8]{7.8
105 Metal barrels, drums, etCe «ee 203.2| 29,2 17440 28.3 17449
106 'l\lbes an.d foila ®e0e0s0c0e00000 88.8 6.9 81.9 3.8 85.0
107 Miscellaneous fabricated metal

pl‘Od\lctS 800000 C0eR00000QOOS 14»706 4407 10209 7!5 14001
108 Steel SITINES eeevececcceccsos 128,.,0 38.0 90,0 51e2 76.8
109 Nuts, bolts, and screw machine

produ0ts 0000000000000 v000000 77407 8307 69100 5008 72309
110 Steam engines and turbines ... 1575 | 2649 130.6 18,8 138.7
111 Internal combustion engines .. 8l5.6 | 128,0 687.6 166.7 64,849
112 Farm and industrial tractors..| 1,143.,0| 7.4 1,01.6 175.9 967.1
113 Farm equipment @vecoevcscsenee 970.6 65.0 90506 9% o 87642
114 Construction and mining ma~

Cmnal'y 000 cc00000cs00c000000 1’10006 16443 936,43 129,.5 971.1
115 Oil=field MChinery and tools. 316.3 22 .7 293 o6 34 b . 281.7
116 Machine tools and metal work-—

ing 0000000000000000000000000 1.134.6 10462 1.030.4 158.2 9764
117 Cutting tools, jigs, etce ooee 76561 | 13469 63042 5546 70945
118 Special industrial mcmnery.. 2 .014.7 207 .9 1 ’%.8 15708 1 .856.9
119 Punps and COmMPreSsors seecssese 658,.7 97.0 561.7 105,0 5537
120 Elevators and conveyors seecsee 410,71 56.1 35446 577 353,0
121 Blowers and fans ®0ceccctcons e 171.0 28.0 143.0 32.7 138.3
122 Power transmission equipment.. 500¢4 | 6044 44040 9042 4102
123 Industrial machinery, n.e.c. » 549.1 | 115.2 43349 8% o4 46447
124 Commercial machines and equip=

ment, NeBeCo o000t ccceccsasene 1,03809 59.5 97904 100.8 93801
125 Refrigeration equipment seeceee |1,489.,1 | 94,7 139%4 169.0 1,320,.1
126 Valves and fitting! epeccsccee 70500 5503 &907 122.2 5&08
127 Ball and roller bearings .cees 387.0 | 12,6 3% 50,7 336.3
128 Machine BhOPS eecsecvccsccccoce 45906 4201 41705 126.6 33300
129 Wiring devices and graphite .. 512.1 | 572 45449 5461 4584,0 -
130 Electrical measuring instru-

BISTIESL Hs ol wie elfexoyora0-40, o:5 ¥ v 91b10-5-5)8) 186.7 30.9 155.8 24.0 16207
131 Motors and generators ...c.ee.e [1,094.5 | 68,2 1,026.3 164 .4 930,1
132 n‘ansfomers 9080000000 CEOEIYBROOS 391- .3 28.3 363 .0 50.4 340.9
133 Electricai control apparatus..| 701.0 | 66.1 63449 5343 647.7
134 Electrical welding apparatus,, 26,0 | 66,0 180.0 18,7 227.3
135 Electrical appl'i.ances eeoevsee 1 .525 04 212 .6 1’31208 ) 121 Ob 1 ,403.8
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Gross output and transfers in the 200-gector tables -- Contimed

(In millions)

lfH Gross | Trans-|Gross output|Trans-|Gross outpat
No Industry domestid fers~ |less transe~ |fers- |less trans-
- outpat | in fers-in out fers-out
1) (2) (3) (4) (5)

136 Insulated wire and cable ceessof $1,008,7 $63.6 $945.1 [|$105.1 $903.6
137 Engine electrical equipment .es 387,00 30.5 35645 17447 212,3
138 Electric lamps seeevevsscccoses 3073 9.1 298,2 28,0 279.3
139 Radio and related products esoes| 1 ,619 o7 52-4 1 ,567 03 9407 1l ,525 o0
140 Tubes 0000000000000 000000000000 13408 5.6 129.2 6.8 12800
1101 Commnications equipnent ossease 778.2 18.6 759.6 50.4 727.8
142 Storage batteries gececcocsneso 300,.7 eo0 300,7 208.9 91.8
143 Pﬂ.mly batteries ad0esccsscscn e %.8 1.0 8508 7.8 79.0
144 X-ray apparatus @9 000000c000000 6403 4el 6042 2.8 6l.5
145 Motor Vehicles seeesesesocscsss|12,519,7(1,027,0 | 11,492.7 | 262.6| 12,2571
ub Truck trailers 000000000000 000 0 16‘0.0 16.4 M7.6 11.9 15201
147 Auto trailers @s000cee0000bROD R 138.3 liadt. 136.6 6 137.'7
148 Aircraft and parts seccecceesss| 1,604.9 48,2 1,556.7 224 1,5&05
149 Ships and bo8tS eeesscoccsccose 932.0] 1l.6 920.4 21,2 910.8
150 Locomotives cecescovccoscscnsce 423.0 6508 35702 5.9 4\1701
151 Railroad emlipnent esesvevscsce 793 ody 23 ) 769.8 25 o7 767.7
152 Motorcycles and bicycles eeseee 247.7] 35.8 211.9 21.9 225.8
153 Instruments > stc. eesssssscsene 574 01 65 .4 50807 44.4 52907
154 Optical, ophthalmic and photo-

graphic equipment eec0eseccoce 624,65 18.3 60662 2463 600,2
155 Medical and dental instruments,

and supp].ies T X Y Yy 393.3 2.6 37047 45.1 34842
156 Watches and clocks esescescocse 397.9 908 38801 2443 373 .,6
157 Jm]-ry and silverware cececeece 76249 19.4 74365 3245 73044
158 Masical instruments and parts,, 12744 8.2 119,2 442 12342
159 Toys and sporting goods seecesee 599.7 5048 54849 38,7 561.0
160 Office supplies *ec0cscecoconce 299.8 1449 284,49 11805 181.3
161 Plastic products scescscscssesse 54543 40,8 504¢5 6347 4816
162 Cork prOd\lctB ce0eD0000 0000800000 3902 8.9 3013 304 3508
163 Motion picture production_ sccee 461.7 eoe 461,7 49 456,8
164 Miscellaneous mamfactured

Products ceseecscssessssssccsce | 2,06305 54343 1,52002 231.1 1,832010
265 Waste products and metal ceeese 406,8| 406.8 (XY ese 406,8 -
266 Waste products, nommetal ceeese 19244 | 19244 eee eee 192.4
167 Electric light and POWNET secsee 4,43605 4545 4,391 O ese A,L36D5
168 Natural , mamfactured, and

mixed gaS eseecssscscencesccce |1,751,0 12,5 1,73805 10.1 1,740,9
169 Railmada [ X FEIRENN TN N NN RN NN Y ] 9.959.0 7907 9’87903 13606 9.&204
170 Tmckim G008 POOIOGOEOIOGOOSIOIOPOSIRPROPOEOOITIS 3’932.1 15.4 3’9]-6.7 [N X 3.932.1




Gross output and transfers in the 200-gector tables —- Contimed

(In millions)

‘En Gross |Trans-|Gross output[Trans-|Gross output
No Industry domestic|fers- |less trans- |fers~ |less trans-
. output | in fers-in out fers-out
) ] =) 3) 4) (5)
171 Warehousing and StOTrBge eeccsee| $541.2| $25.4 $515.8 | $59.2 $48,0
172 Overseas transportation cssesee| 2,055¢4| eeo same ese same
173 Other water transportation eseee| 1,030.0{ <o 1 coe "
17, Alr transportation ecececesceses 783.8 XY " 3.0 780,8
175 Pipeline transportation sceeecee 358.3 XY n 1.4 35649
176 Wholesale trade ceccccccscsssee 16.10108 ees L (XX same
177 Retail ETRAR: (e rvaes s sndddane 25.65803 YY) " 3703 25.62]-‘0
178 lLocal and highway transporta-
ti0n ceveccscseccccccccrscoces 3,24006 (XX ] v “03 3.1%03
179 Telephone and telegraph seessse| 2,758e4 | ooe " ece same
180 Eating and drinking cececceccce 13 .26805 9567 13 .17208 eoe 13,26805
181 Banking, finance, and insurance[12,669.9| «es same oee ' same
182 Hot6lSs eesacescssscssccccccsses 1,38803 ece " eece n
183 Real estate and rentals ceeceso 28,932.4 34.1 28,898.3 XY 28,93204
184, laundries and dry cleaning ceeo| 2,017¢6| oes same ace same
185 Other personal 8ervices cceececee| 2,40602 | oo " 6346 2,342.6
18 Advertising, including radio ..| 3,810.5 | 267.8 3,542,417 oo 3,810.5
187 Business 8ervices cceeccccesces| 1,297¢3 | oo same 414 1,25549
188 Auto repair 8ervice8 secccceosse| 3,95242 | ooe " eoo same
189 Other repair 8ervices ecececcees| 1,55000 | <ee " eoe »
190 Motion pictures, etCe scocccscs| 2,943 | ooe Y coo b
191 Hedical, dental, 8tCe ¢00c00ose 8,946.7 XY " eve "
192 Nonprofit institutions <sesesee| 7,335.6 oo - eoce 0
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Attachment 3 to Technical Appendix

Handling of waste products and byproducts in the 200-sector tables

Waste products and byproducts have been given special
treatment in the enclosed interindustry tables. The discussion of
table T indicates that both identifiable waste products and impor-
tant byproducts have been placed in special rows and columns rather
than included with other allocations from producing to actual con-
suming sectors. In table IT the waste product and byproduct rows
and columns have been eliminated; the combined amounts for each
producing sector have been treated as if they were part of the
intra-industry cell in table I and hence appear as part of the cor-
responding input coefficient in table I¥. The analytic reason for
this adjustment has been stated several times, but there is a re-
lated operational reason, extending to the use of table III, which
needs clarification, Elimination of waste product and byproduct
allocations from structural interconnections between producing and
consumng industries clearly prevents these items from affecting
requirements for the major output of the producing sector, It
remains necessary, however, to account for these items as part of
output, since they are significant in the interpretation of analy-
tic results.

There were two available alternatives for handling this
problem, The first was to include the waste product and byproduct
amounts in the bill of goods and tlms eliminate them entirely from
the coefficients. This meant that these items would have had to
be estimated exogenously in any analytic problem, This would have
been both time-consuming and difficult, for many of the estimates,
particularly those of byproducts, indicated, and properly so, a
proportionate relationship with total output. Effectively, this
meant that it would be necessary to estimate the depsndent vari-
able before deciding on the independent variable., It was decided
that a simple method of accomplishing this was to use the other
ready alternative-—consider the allocations as part of intra-
industry transfers. This approach automatically related the waste
product and byproduct amounts to total ouwtmut in the same propor-
tion as the base periods Also the problem of indirect effects was
essentially eliminated,
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With this procedure incorporated into the coeffi-
cients of table YIT, it is a very simple matter to interpret
waste product and byproduct production requirements result-
ing from the application of stipulated bills of goods, One
merely needs to consider the output for each sector and apply
the 1947 proportion of waste products and byproducts to
gross output to arrive at the amounts of each available dur-
ing th. projected period, The base period allocations of
these items can then be used for assistance in determining
whether the supply of these items is consistent with the
requirements for them. In any event the entire problem be-
comes a side-calculation which can be simply and yet con-
sistently considered in relation to the output determina-
tions of the analytic model.

The rumber of waste product allocations inherent
in table I are too many to present in this appendix. It
may be worthwhile to indicate, however, the amount and spe-
cific allocations of byproducts which have been gathered
into the special byproducts column. This information will
allow the user either to reconstruct a 1947 table with by-
products included in the allocations or to use the base
period relations for interpreting analytir projections,

The 1947 detail follows:
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Byproduct allocations in the 200-sector tables

“Sector mumber Value
Producing] Becelving il (in thousands)
1 67 Farm hides S 0 0 90D OOV OB OLDOOOBSOCOIOSEDPIOOEOEOSTPOY M6’658
5 1 Cottonseed $7,873
3 * 7,874
58 " 207
59 1 290,900
225 " 601
230 " 47,819
Total ceecescscsscee 355,274
21 67 Packers' hides 441 449
225 " " 22,081
TOta-l- sSe008bOBOOGRNS0 463.530
59 30 Cotton linters 341
31 " - 11,175
32 " » 4,448
4y " L 24.332
45 " " 2,607
225 " " 7,102
: Total cececsccvccece 50,005
59 1l Byproduct cake and meal 124,848
2 " " " " 18,159
3 " " n on 62,99%
24 " " n o on 247,914
58 " " LA 2,37
215 " " n o n 5,764,
225 " " " on 14,928 A
Total cecsescescsees 476,9&
60 1 Animal oil byproduct feeds 3,348
24 " n n % 116,313
55 " n " n 6,062
58 "n o ow n " 7,173
61 R 0 n 665
225 N B " ® 3,477
Total cecceccecacaee 137,038
63 78 Coke oven gas 853
79 " E® 47,554
80 " n ow 851
e " " » 275
2 " n on 13
&3 n n " a1
7 n n n 97
89 ;] ” " 175
90 ” " n 117
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Byproduct allocations in the 200-sector tavieswContimed

" Sector mmber Value
Producing[Receiving Frodact ‘4n thousands)
63 91 Coke oven gas-—-Continmed $640
92 " " " 263
136 ] 1] n 203
168 n noow 63,207
Total | vsseens s *115,059
78 63 Blast furnace gas 6,546
79 oo " 41,743
80 n " " 747
a1 " " " 241
) moom " 11
& oo " 712
7 " " n 85
89 " L3 " 153
90 " " " 102
91 " " L 562
92 " " L 231
136 " " . 179
168 " L " 864
Tot2l sesceoscsscece 52.176
78 64 Slag 78
74 " 587
v " 3,600
210 v 2,137
Total secescscscccce 6.4&
@ 9 Gold 24 9%
230 " 13 4T3
Total qeseevececccncs 37.967
8, 90 GOld sceecscocssccsssnssscccncccsccncccas 24.406
R 90 Silver 10,865
230 " 11,490
Total cecesccccensc2 22,355
8, 90 Silver 10,865
230 " 20,530
Total seevssescscscs 31,395

LS 53-4677
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