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As the MIFP converts to the detail offered by the 1963 input-
output table, we need historical series in constant dollars for
output and cost of materials of the new sectors. This memorandum
reports how such series were derived for the manufacturing indus-
tries.

Since the four-digit industries are the ''molecules” of govern-
ment statistics, we begin by constructing the output series for them.
Then we describe the I-0 sectoring plan in terms of four-digit in-
dustries and, on the computer, aggregate the four-digit series to the
I-0 sectors. The same industry description and aggregation program
can be used %n preparing the import and export statistics, and for
adding each new year's data to the historical series.

Our constant~dollar output series are derived from the work
of the Real Product section, National Economics Division of the
Office of Business Economics. Mr. Jack Gottsegen of OBE has been
most generous in helping us to understand and use these data. They
provide the value of shipments and the cost of materials, both in
current and constant dollars. The data fall into three periods.

For 1947-1957, they are based on the 1954 SIC and were obtained from
work sheets. The second-period data, for 1958-1962, are based on

the 1958 SIC and are available on tape. The final period, 1963-1966,
and the 1967 deflators, was covered by a tape on the 1963 SIC basis.
To obtain our output series, therefore, we had first to adjust all the

series to the same SIC base. This adjustment was done at the four-



digit level. Then the four-digit series were aggregated. This
memorandum describes the methods and programs used for this adjustment
and aggregation for the output series and the cost-of-materials

series.

1. OUTPUT SERIES

A. Adjustment to 1963 SIC Classification

This adjustment required two steps:

1) The data for 1947 to 1957, which are given in the 1954
classification, were adjusted to the 1958 classification.

2) The adjusted data for 1947-57 and the 1958-62 data, which
are given in the 1958 classification, were adjusted to the 1963
classification. The entire series, 1947-66 are then on a common
basis.

For the first adjustment, the available information was the
Distribution of the Value Added in 1958, given in Appendix C of the
1958 Census of Manufactures. This appendix gives the part of 1958
value added, VAPij, of each old SIC industry i going into each new
SIC industry j. It also gives the total value added in the old
industry i, VAOi, and the total in the new industry j, VAN . Let
Xit be the shipments by old industry i in year t, t = 1947, . . .,
1957. Then we took as the shipments of new industry j, A e the

3

expression

A = I(VAP /VAO )*X * VAN
jt 4 i3 i it g vapd
1 .
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The last term, VAN /E VAP , should be 1.0 if all parts of the neu
3 ij
SIC are accounted for. In some cases they are not, so it effects a

slight upvard adjustment.

All of this adjustment has been programmed and executed on the

2
computer.

b3
The adjustment program uses two decks of cards and works as

followvs: .

a) The computer reads first the time series (1947-57)
decl: of the Value of Shipments for the old four-digit

SIC industries and the correspondine Value Added (VAOD)
for 1958. The SIC numbers must be in ascending order.

b) Then it reads the first card from the second deck of
cards. which contains:

1) The new four~dieit SIC number, NEWSIC, and its
Value Added (VAN), and the number of old sectors
in the newv one, IC.

2) The old SIC numbers vhich contribute to the new
one, ISIC(I) and how much each sector contributes
to the new SIC number.

When the computer reads this first card, it searches in the
first deck of cards, to find the first of the old SIC numbers of
this card. ‘In thé secarch, the commuter starts from the first
number and chechks every twentieth number until it has passed the
number -for which it is looking. Then it backs up one hop and checls
every number until it finds the one it wants. Vhen it finds it,
it takes the ratie VAPi /VAO, and multiplies it times the series of
the value of shipments 3f the old SIC number, and adds the results
intO'Xj, the value of

{continued)



This same procedure has been used to adjust the (1947--62) time
series to conform to the 1963 version of the SIC. The only dif-
ference is that the relationship of the Value of Shinments of the old
to the new SIC numbers (1963) was used, instead of thé Value Added

relationship.

B. Apgresation

The adjustments of the data described above were intermediate
steps to obtain comparable series for each four—-dieit SIC industry.
The final sten ig to azgrerate these four-dieit industries to the
sectors used by the 1958 and 1963 input-outnut tables.

This aggrecation was done on the computer by a nrogram that was
written for this problem but can be used for ageregating exnorts,

imports, or emnlovment as well. It is described in the Anpendix of

this memorandum.

II. COST OF MATERIALS

The cost of materials data were obtained from the same sources
from which wve obtained the output series, namely, from the Denartment
of Commerce, Office of Business Fconomics. Maturally, we started from

the four-digit SIC numbers. TFor 1947-57 they were obtained from -rorl

Footnote continued

shipments of the new industry. Then it takes the second old SIC num-
ber on the first card and reneats the same nrocoedure. So it continues
until it finishes all IIC of the SIC numbers on this card. Finally,

it multiplies the ¥ series by the VAIl/IVAP ratio, and the new SIC num-
ber is ready. Then the computer reads the second, third, etc., card
from the second deck and repeats the same procedure until all are done.



sheets and are based on the 1954 SIC. For the next nine years, 1958-
66, they were taken as the difference between value of shipments and
value added in the Census and Annual Surveys of !fanufacturers. They
are based on the 1958 SIC, through 1962 and then on the 1963 SIC. To
obtain the four-digit SIC on a common basis, we adjuséed all the
series to the 1963 basis by a two-step adjustment, as in the output
series. Finally. the cost of materials by I-0 sectors were obtained
by using the aggresation program.

One difference from the output~series—~computations, lay in the
way we deflated the cost of materials to 1953 dollars for the period
1958-66. For 1947-57 we had from OBE, the four-digit cost of materials
in 1958 dollars. Tor the next nine years, 1958-66, we made deflators for
the cost of materials in each industry by taliing a weichted average
of the output deflators for the supplying industries. For weights,
wve used the coefficients of the corresponding column of the input-
output A matrix (adjust the sum to 1.0). Finally, we divided the cur-
rent-dollar values of the cost of materials in the I-0 sector by the

deflators so obtained. In this wav, we estimated cost of materials in

1958 dollars.

Punched-card decks of Shipments in current and constant dollars
have been prepared for four-digit SIC sectors, manufacturing sectors of
the 93-order I-0 table and of the new 170-order table. Cost-of-materials
in current dollars are available for all these sectoring and, in constant

dollars, for the 93-order sectoring.



APPENDIX

The Aggregation Program

Written in cooneration with Bertram Wolfe

The aggregation program transforms a vector classified by SIC
code into one classified by input-output sector and attaches the re-
sults as the latest observations in the historical time series in the
forecasting program. It can asgrecate output, cost of materials,
exports, imports. employment, or what-have-you with complete indifference.

The aggrecation can be divided conceptually into three parts.

The first section of the program reads into memory all the SIC numbers
and correspondine series which will be needed to construct the I-0
series.,

The secénd part of the program reads the identification number
of the first I-0 sector for which we want a series, the count of how
many SIC caterories will be used to make up this I-0 sector, and then
the specific SIC identification numbers of these categories.

The third part of the program actually performs the calculations.
In general terms, this process searches for the SIC outputs which
go into the I-0 sector and then adds or subtracts the SIC values to
get the series for the I-0 category.

In order to run this program, the user needs to understand only
the first and second sections, which deal with the input of data, and
the form in which the output will appear. Nevertheless, the details
of the calculations will be discussed brieflv after we exnlain the

specific operation instructions.
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The data deck for the program should be set up as follows for run-
ning the Univac 1108.

1. Title Card. Anything Punched in less than 78 columns is printed.

2. Control card with NCODE, ISTOP, LIRIO, NPGO, NPSTART, and NPSTOP.

3. Data deck ONE which is the previously preparéd I-0 series fol-
lowed by a 9999999999999999999 card.

4. Data deck TWO which is the SIC series followed by a
99999999999999 card.

5. Data deck THREE which lists the SIC sectors in each I-0 sector.

6. Fin card.

The first card is a title card. The first 78 columns will be printed
on the output. The second card is punched with the control constants:
NCODE, ISTART, ISTOP, LIRIC, NPSTART, NPSTOP. These constants are:

NCODE: an identification code which will be punched on the output
cards'and which tell what kind of series it is.

ISTART: the last two digits of the starting year for a previously
prepared I-0 series.

ISTOP: the last two digits of the last year of a previously prepared
I-0 series. |

LIRIO: a 1 if there is a previously prepared I-O series, otherwise, O.

NPGO: the last two digits of the first-year of the new data.

NPSTOP: the last two digits of the last year of the new data.

If LIRIO is 1, data deck ONE, the previously prepared I-0 series must
be present. The format used for reading this deck is (I2,12,5X,10F7.1).
The I-0 sector number is punched into the first integer field, NCODE is
punched into the second I field and the value of the series in successive

periods is punched into the F fields which follow.



Following decl- ONE, or if LINIO is zero, followinm the control
card, comes data decl: THO, read with the fermat (10X,I15,10F6.0/ (15X,
10F6.0)). The second data declk sives SIC numbers and their
corresponding time series. Ar entire twenty year series for one SIC
can be punched into two successive cards. Tor longer ;eries, the data
vould have to be punched into three successive cards. The SIC number
is read from the first card of each series. It is written as a five
digit number, e.s. SIC 23 apnears as 23000 .

At the end of the SIC seriles decl:, it is necessary to insert a

card vhich has 9's punched in columns one throuch fifteen. It is also

important to lieep the SIC series deck in order by SIC number: otherwvise

the search routine will not worl.

Decl: TEREL tells which SIC series should be added together to get
the I-0 series. The format for the third deck is (215,1017/(10X,1017)).
The I~0 sector identification number is punched into the first five
columns (right justified). In columns 6 through 10, the number of SIC
numbers used to define the I-D sector must be punched. The rest of the
card contains this SIC description of the sector. If the SIC number is
positive, the series for that number will be added into the I-0 series
in each time period. If the SIC number is necative, the SIC series
will be subtracted from the I-0 series. In this way, the proaram
makes provision for cases where the I-0 sector is most easily described .

as, say, a tvo-digit SIC less one or more three-or-faur-digit-SIC numbers.



For example, if I-0 sector 26 is equal to SIC 225, 23 except 239, and
3992, its description card vould aprear as follows:
26 4 22500 23000 -23900 39920

When the data decl:is are properlyv orcanized and a convy of the source
program and system control cards are added, the desired calculations
can be carried out by the computer. After decks ONE and TIO have been
read, the computer reads the descrintion of an I 0 sector, initializes the
value of the series for that sector to zero, and begins the search for
the first SIC number of an I-N sector. It compares everv twentieth SIC
number in deck 1 with the SIC number it is huntine for. Then it finds
that it has passed the number it wants, it backs un twenty numbers and looks
at each one. After findine the series and addine it to (or subtractine it

out of) the I-0 series it is building un, it starts forvard from there

to loolr for the next SIC in that I-0 sector. It is therefore verv im--
portant that the STC numbers be in order in deck NNE and in each I-0 sector
description. After the machinc has found the last SIC sector in the

I--0 sector, a~d “onc t"~ necessarr additions or subtractionc, it -prints

and nunches the series for that sector. Then it reads the next I-0
description card and reneats the nrocess. The repetition continues

until the machine runs out of data cards.



