New stage of process pr1ce system
developed for the Producer Prlce Index

The new mdustry -based system applles mput/output
transaction. relatzonshrps to the measurement

fof mdustrzal prlce change

ROBERT GADDIE AND MAUREEN ZOLLER

A new 1ndustry-based stage of process prlce 1ndex system
was first published with the: release of the Producer Price

- Index for January 1988. This new index system for the first
time combines the industry pnce indexes developed through

the Producer Price Index revision with 1nter-1ndustry trans-
action data from the Department of Commerce Input/Output
Tables of the Unlted States to create a rigorous input/output

price model-of the 1ndustnal economy Development and

publication of this new set of industry-based stage of process
indexes accompllshes one of the major objectives of the

Producer Price Inde x revision.! This revision began in. 1977

and now covers virtually all of g
Industrial Classifica ,
manufacturing sectors of th

In addition to the ne'
- price system, the Bure

*nearly 500 Standard

has been the focus of Producer
analysis since 1978.

'ce Index presentatiorn ‘and

The new industry-based stage of process system consrsts%

of the followmg specific indexes:

L. Four major output mdexes

- a. Crude processors S
b. Primary processors -
c. Semifinished processors
d. F1n1shed rOCESSOrs -

Robert Gaddie ‘and Malﬁeen’Zoller ‘are economists in‘the Office: of Pnces e
. Tate: of mﬂanon in the economy, there are, .at any g1ven

and Living Condltlons, Bureau of Labor Statisiics. -

, g“to publlsh the tradr- o
tional commodlty-based stage of processmg system, ‘which-

2 Four major 1nput 1ndexes wrth two' ma_]or submdexes
for inputs to final demand
a. Inputs to primary processors
- b. Inputs to semifinished processors -
c. Inputs to finished Processors -
d. Inputs'to final demand
(i) Inputs to personal consumptlon
(i) Inputs to capltal investment

These new indexes reflect the following advancements in
concept and approach ' ~

o Explicit conceptual definition of the type of mdex pro-f
“duced. In this new system, each index is‘explicitly
“either an index of ‘output’ from or an index ‘of 1nput to
w4 defi ned economic activity.” ’ :

e Rrgorous aIlocatlon of industries to processrng stages,
~sing inter-industry shlpments flow data developed -
-~ from the Input/Output Tables of the United States: -

o Use of net output and net input we1ght1ng to ehmrnate

: multlple countmg of pnce change w1th1n the stage of

o process system.

Th1s artlcle dlscusses the economic mtereSt and concep—
tual foundation of stage of process: indexes, ‘the algorithms

o for . ass1gnment of industries to- processmg stages, and the
- detailed methods of welghtmg and calculatlon

. ,Econo ‘::'vrc"'mterest

Although a single number often is used to summarize. the
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time, a variety of rates of price change which characterlze" i}

different.industries and economic sectors. In 1987, for ex-

~ample, the widely clted Producer Price Index (pp1) for Fin-
ished Goods rose 2. 1 percent. However, in the same year,
passenger. car prices fell 3.1 percent while gasoline. prices

climbed 20.5 percent. Also in 1987, ‘the index for Crude
Materials moved up 8.8 percent and that for Intermediate
Materials, Supplies, and Components increased 5.5 percent

‘A major challenge in constructing price indexes is to
.develop an index system that summarizes this diversity of
pnce change into meaningful analytic constructs. The Bu-,

“reaw’s chief mechanism for accomphshlng this is the stage.
of process structure, which has been its primary vehicle for

publication ‘and analysrs .of industrial price. changé since.

1978.

The basic. idea of a stage of process system is that the
economy-can be subdivided into distinct economic segments
which can be arranged sequentially so that the outputs of
earher segments become inputs to _subsequent ones, up

through final demand As a simple example one economic -
sector may produce wheat, which is input to another that
produces flour, which is input to another ‘that producesg
bread. To the extent that such-a sequentlal system of proc-

essing stages can be defined, it is ‘possible to trace the
transmission -of price change through the economy and to
develop information on both the timing and magmtude of

- price passthroughs to final demand. -
. The stage of process. approach is. of partlcular mterest

when inflationary pressures are first reflected in crude com- .
modities. This was certainly the ‘case with the oil- pnce :

shocks of the 1970’s, but_there. has long been concern

tries such as steel
economic sectors..
At the tife of the 1973-74 011 pnce ‘shock; the Bureau S

transnntted to other 1ndustr1es and

major publication vehicle for producer prices was the “All

Commodities” index; which included the full range- of
priced items irrespective of their degree of fabrication. This
index became; subject to considerable criticism as oil ;prices
surged because the:crude: oil price increase was multiplied as
it: passed’ through into the cost structures of, first, refined
-petroleum products manufacturers : and then to other produc-
ers.as the higher energy prices were embodied in their cost
structures.?

With a stage of process approach this rnultrple ‘counting

of price change in the same: index is:limited. In addition, the ~

actual transmission:of the crude changes is more easily
discerned than when it is masked ina smgle All Commodi-
ties index number: :

In 1978 the Burecau shrfted 1ts pubhcatlon ernphasls from

the All Commodities indexto the commodity-based stage of

process system. The latter set of indexes had been calculated

for many years as an analytic aid. In the commodlty-based ,

stage of process. system, products priced in the PPI were

allocated to three stages of process based on their.degree of-

bout ‘how price. changes in basic indus- -

fabrlcatlon and end usé. Because mdustry indéxes were not:

~ available in. the PP system, it was impossible to create ag-!
gregates that would specifically reflect inputs and outputs-of

defined economic sectors. But it was at least p0551ble fo -
separate out. ‘major stages of a product s fabrication to miti-.

- gate multlple counting of price change. The Finished Goods

index was emphasized because it measured the prices of

' goods nearest final consumption. The Crude and Intermedi-
ate indexes served both as price measures for less fabricated

goods and as possrble indicators of future movements in
Finished Goods prices as price changes were passed through

_the economy.

. 'While the emphasis on the. stage of process system was
certamly an analytic advancement from summarizing all
price change in a single 1ndex number, the commodity-
based stage of process system still contams some multiple

~.counting, partlcularly within’ the Intermedlate Materials

index, and is not analytlcally rigorous -in composition' or

'1nput/output definition. Therefore, the Bureau undertook an’
effort to produce a- stage of process system which would

reﬂect the actual mput/output ﬂow of’ transactlons in the
economy and which would totally eliminate multiple count-
ing of prrce change 3 The new mdustry-based stage of proc-
ess system is the result of that effort

Conceptual des:gn

An 1ndustry based stage of process de51gn places 1ndus-
tries in- processmg stages ‘based on their transaction relatron—
shlps to other industries. For example, the agncultural in--
dustnes sell wheat to the flour. milling industry which sells

: ﬂour to the bakery mdustry Inan industry-based stage of

process system, these mdustnes would'be ‘placed in sequen-

- tial stages, because that is- the way the sales and. the cost.
- impacts-flow. . ,

~The mdustry-based stage of process strudure is exphcrtly =
based on an input/output matrix as-displayed in table 1. The

left hand column of table. 1 consists of all the producmg
industries: in- the economy,’ plus imports. Along the top -of
the table are arrayed the same economic sectors, along with.

final demand. Each.box or cell within the matrix represents

the-output of the category in the left-hand column which is
consumed by the category at the top of the column. For
example, cell “C” represents the output of primary goods
producers wh1ch is consumed by producers of semifinished
goods. :
An output index for pnmary producers will 1nclude all of
the transactions in cells “A” through “H,” except cell “B,”
which represents the value of sales of prlmary producers to
other pnmary producers. Alternatlvely, an input index for
primary producers will cover transactions in cells “I,” “1,”
“K,” and “L” in the column below primary. producers.
Again, cell “B” is excluded because it contains only internal
sales among primary producers.

/This- generalized input/output matrix can be used to char-
acterize the basic flow of a stage of process ‘system as well
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time, a variety of rates of price change which characterize
" available in the ppI system, ‘it 'was impossible to create ag-
- gregates | that would specifically reflect inputs and outputs-of

different industries and economic sectors. In 1987, for ex-

ample, the wrdely crted Producer Price Index (epr). for Fln-: k
_ished Goodsrose 2.1 percent. However, in the same year,
passenger car prices fell 3.1 percent while gasoline prices -
- gate multlple counting of price change. The Finished Goods

‘climbed 20. Spercvent -Also in 1987, the index for Crude
Materials moved up 8.8 percent and that for Intermediate
Materials, Supplies, and Components increased 5.5 percent.

‘A major challenge in constructing price indexes is to
_develop an index system that summarizes this diversity of -
price change into meaningful analytic constructs. The Bu-.
. reaw’s chief mechanism for accomplishing this is the stage.
of process structure, which has been its primary vehlcle for .
publication ‘and analysrs of mdustrlal price. change since

1978.

* The basic. 1dea of a stage kfof process system 1s <that the |

economy-can be subdivided into distinct economic segments
which can be. arranged sequentrally so that the outputs of

earher segments become  inputs to subsequent ones, up -
through final demand. As a simple example, one economic
sector ‘may produce wheat, which is input to another that -

produces flour, which is 1nput ‘to another that produces

essing ‘stages can be defined, it is possible to trace the
transmission of :price change through the economy andto

develop information on both the. tlmlng and rnagmtude of

pnce passthroughs to- final demand.

. The stage of process approach is. of partlcular mterestf
when: mﬂatronary jpressures are first reflected in crude com- - :
certamly the case with: the 011 pnce o

modmesr k Thrs

rtrtes such as's ee
economlc sectors

major pubhcatlon vehrcle for producer prrces Was the
- Commodities” - index; W] included the. full range of
~ priced items. rn:espectwe 0 degree of fabrrcatron “This
index became: subject to considerable cntrcrsm as. oil prices
surged because the crude ol | price increase was multiplied as
it passed through into the cost structures of, first, refined
petroleum: products manufacturers and then to other produc-
ers.as the htgher energy p iCES were embodled in their cost
structures.? S

- ‘With a stage of process ppre ach this. multrple countlng
of price change in the same index islimited. In -addition, the

actual - transmission. of the crude’ changes’ is ‘more: easrly b
discerned than when 1t 1s masked m a smgle All Commodr- :

ties index nuinber:

~In1978; the Bureau shlfted 1ts pubhcatron emphasrs from
'~ the All Commodities index to the commodity-based stage of
process system. The latter set of indexes had been calculated
for many years.as an analytrc aid. In the commodlty-based
stage of  process-system;’ products priced ‘in- the ‘PPI: Were
allocated to three stages- of ‘process based on their. degree of

effort to produce a stage of P

fabrlcatlon and end usé Because 1ndustry indexes were not:

defined ‘economic sectors. But it was at least possrble to
separate out. -major stages of a product s fabrication to miti-.

index was emphasized because it measured the prices of

-goods nearest final consumption. The Crude and Intermedi--
“‘ate indexes served both as price measures for less fabricated
“goods and as possrble indicators of future movements in

Finished Goods pnces as price changes were passed through

_ the economy.

.. While the emphasls on-the stage of process system was

certamly an analytic advancement from : summarizing all

pnce change in a single mdex number, the commodrty-

 based stage of process system still contams some multiple
~counting, partlcularly within® the Intermedrate Materials

index, and is not analytlcally rigorous in composrtron or
mput/output deﬁmtton Therefores the Bureau undertook an
cess: system whlch would
reﬂect the -actual’ mput/outp“ut flow of transactions in the

* economy and which would totally ehmmate multrple count—
bread. To the extent that such a sequentlal system of proc-

ing of price change 3 The new 1ndustry-based stage of proc-

v 'ess system 1s the result of that effort

'Conceptual desrgn

An mdustry-based stage of process desrgn places mdus-
tnes in processmg stages based on their transactro relatron— :

g ;V ‘based on an mputfoutput matrrx as dlsplayed in table 1. The

left hand column of table 1-consists of all the producmgf
lndustnes in the economy; plus 1mports Along the top.of
the table are arrayed the same economic sectors,.along with.

final demand. Each,box or cell within the matrix represents

the -output-of the category in the. left-hand column which is
consumed by the category- at the top of the column. For

-example, cell “C” represents the: outpUt of primary goods

producers which is consumed by producers of semlfimshed

' goods

- An output. 1ndex for pnmary producers wﬂl include all of
the transactions in cells “A” through “H,” except cell “B,”
which represents the value of sales of primary producers to
other primary producers. Altematlvely, an input index for
primary producers will cover transactions in cells “I,” “J,”
“K,” and “L” ‘in the column below primary. producers
Agam cell “B™is excluded because it contains only internal
sales:among primary producers :

This- generalized input/output matrix can be used to char-
acterrze the basic flow of a stage of process system -as:well



X lféblel

Consuming industry

Generallzed stage of proeesslng input/output table, all industries s

. Final demand

Producing - : - -
industry Crude Privh"ary"  Semifinished | " Finished

~ Government -
_purchases

Porsoml consump-

tlon qxpendltufes . investment

. Imports:

‘Exports

Crude

Primary

*. ... Semifinished ~

. Finished. -

as the ‘real world problems that may occur in constructmg,'

one, As mentioned prevrously, the fundaniental idea of a_ '

stage of process system is that there are identifiable and
distinct economic sectors ‘which can be arranged sequen- ‘
tially so that the outputs of earlier segments become 1nputs
to subsequent ones up through final demand. Therefore in

an ideal stage of process; system all sh1pments would occur k

in the cells just above the. shaded dragonal For example, in
an ideal stage of process system, all of the value of output
of primary producers would be in cell “C” and all of the
value of input to semifinished processors. would.be in cell
“C.” Unfortunately, the real world is more complex. '

Variations from the ideal stage of process flow take the
followmg forms

¢ Backflow occurs when: part of the: output of a grven stage‘

- of process is consumed by an- earlier stage of process..

- Cell “A” in-table 1 represents backflow because output of
primary producers-is consumed by crude producérs. For.
example, the refined petroleum industry is a primaty pro-
ducer but crude goods industries all use petroleum prod-
ucts such as gasolme The valie of these sales is a back-
flow. :

o [nternal flow occurs when part of the output-of a given

" stage of process is consumed wlthm that stage of process.
~Cell “B” in table 1 represents internal flow because it is

_ both output and input to primary producers The refined

petroleum industry also sells gasoline to other primary

industries. The value of these sales is an internal flow.’
o Skips occur when part of the output of a given stage of
process is consumed by stages of process beyond the.one
~ next forward. Cell “D” in table 1 represents a skip be-

cause part of the output of primary producers is.consumed .

by finished producers, ‘a category two stages forward

from primary. Continuing the petroleumn example,: the

refined petroleum industry sells‘a portion of its products
directly- to f1mshed goods producers The value of theset
~’sales is'a sk1p e
o Leakages occur 1f some portlon of output does not appear
as input anywhere in'the system: This cannot occur if the

. stage of process system is comprehensive of -all transac- -

tions, but It 1s of interest because leakage does occur in
partial systems For example, PPI pricing at this time does
not include motor freight (trucking). Therefore, in a stage

. of process design based on the current. PPI price universe,

' the sales of gasoline and diesel fuel to the trucking | mdus— k
try will simply “leak” out of the system. These outputs
will not appear as inputs because the truckmg 1ndustry
whrch consumes, them is not prlced '

+-Much of the discussion of stage of process desrgn empha:»
sizes minimization of backflow as the primary goal. Back-
flow is a substantial problem, because it introduces circular-
ity into- what is supposed to ‘be a ‘sequential system.
Additionally, if output is flowing backward, - it .obviously

" impairs the forward directionality of the 1ndex system Wthh
‘1s crucial to its analytic usefulness. D
“The existence of internal flow has some of the same
~ effects While internal flow does not cause circularity in the

_system, it does reduce its forward directionality. Equally as
. important if not more 0, large internal flows would tend to.
- indicate ‘a faulty taxonomy. That is to :say, if industries
* within & stage of process are substantially shipping-to each

other, there probably are within that stage of process two or
more real processing stages which should be separated. -

The PP industry stage of process design takes both back-
flow and internal flow into account by emphasizing the goal
of ‘maximum net forward flow. In terms of table ‘1, this
means that the system should-maximize: the: value of ship-
ments: appeanng above and to the right of the shaded drago-
nal.

Sklps and leakages present-a somewhat -different. set of
problems. While they do not affect directionality of - the
system, they do create difference between the-output of one
processing stage and mputs to-the next: Leakages are-a

-~ particularly significant problem because current PPl pricing

is substantlally limited to mining; manufactunng, and agri-
culture. Pricing of the serv1ce sector’ is- spotty and 18 only

“glowly being expanded. :

‘Because - skips' ‘and leakages ‘cannot ‘at’ thrs trme be
avorded the PPI stage of process system: explicitly provides
material input indexes for each stage of process. beyond
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crude producers. Input indexes also compensate: for what-

ever problems of backflow remain after forward flow is

maximized. The difference between the- output index of one

processing stage and the material input index to the next can

be evaluated. specrflcally by comparmg these indexes:in the' :

PPI system.

Categorization of industries R
The ppr'stage of process deSign began with the determina-
tion that there should be four stages of process:
' e Crude producers '
" & Primary producers -~
¢ Semifinished producers -
"o Finished producers

This categorization reﬂects a con51derable amount of experr-

~ ence with-stage of process index problems It particularly

reflects concern that the Intermediate Materials component
in the traditional three-stage PPI system is too broad and is
masking - significant internal differences. In addition,
through the course of allocatmg industries to processing
" stages, the magmtude of internal flow was specifically eval-
uated. The relatively small amount of internal flow achieved
indicates that a four-part division is appropriate. ,

The key set of data needed to allocate industries to proc-
essing stages is comprehensive information on the pattern of
inter-industry shipments. The basic source of this informa-
tion is the Input/Output Tables of the United. States pub-
lished by the U.S. Department of Commerce. The input/out-
put tables show all output-of goods.and services produced by
industry and show the goods and services each industry
consumes. Using an assumption that firms are indifferent as
to the industry of origin for the. geods and services they buy,
these tables can. be recalculated into. a. matrix of inter-
industry shipments. These data can then be used to rigor-
ously evaluate the flow characteristics of any given stage of

process allocation. This was done using the 1977 Input/.
Output tables, which were the most recent available for

detailed (537-industry) input/output industry definitions.
Because final ‘demand is predefined and all of the other
processing stages are to be defined through the allocation
process, the first step in:stage of process allocation is to
identify those mput/output industries shipping to final de-
mand. Those that ship exclusively to final demand must be
finished goods producers,. because they would have no
 backflow; no internal flow, and only forward flow to final
demand. There are, however many other industries that do
not ship exclusively to final demand but ship a large percent-
age of their product to final demand. The question then

becomes, which of these 1ndustrxes should -be allocated to -

the group of finished goods producers?

To make that determination, a frequency drstnbuhon was
constructed for all industries showing the proportion of their
net shipments that.go to final demand. Clearly, industries
shipping more ‘than 95 percent of their output to: ﬁnal de-

“Table 2. Peroentages of producing industry output con-
| ‘sumed by stage of prooess, all industries -
R ' k " Consuniing industry

Plroguucl — —

Industry [ PO ' " Final

5 Crude Primary Semlflnlshed finished demand

145 | 308 95 187 | 294

Primary ends 78 b8 | 259 208 | 340

] ,Semmmshed e | s2 43 74 388 433

F|n|shed ........... 1A |+ 1.3 B F RS SRR B | 93.3

mand should be classified as finished goods producers and
the frequency dragram showed similar numbers of industries

‘shipping 75 to 85 percent and 86 to 95 percent of their output

to final demand, The number of industries in the intervals

*shrppmg below 75 percent to final demand fell sharply,
‘however. Therefore as a first cut, all industries that shipped
75 percent or more of their output to final demand were
classified as finished producers.

This process was then repeated 1 for earlier stages of proc-
ess. To determine the first cut for semifinished producers,
for example, a frequency distribution was prepared showing
shipments of unallocated industries.to final demand and to

-industries. prev1ously identified as finished. Through this
~ process, a breakpoint of 60 percent was identified, so that

semifinished producers were those industries which shipped
60 percent of their output to finished producers and final
demand but shipped less than 75 percent of therr output to

final demand alone

A forward breakpomt of 60 percent was also identified for
primary producers. Crude producers were the industries left
over after ‘the other stages of process were defined:

The result of this series of preliminary allocations was a
base ‘stage of processing allocation which could then be
iteratively improved by analyzing the fiet forward flow con-
tribution of individual industries. The specific mechanism

- for this analysrs was: calculation of the net forward flow

effect for each industry if it were placed in each processing
stage with all other industry allocations - remaining un-
changed. Optimally, an 1ndustry should be-assigned to the
processing stage in whrch its net forward flow.contribution
is largest.

.The: net forward ﬂow effect for each 1nd1v1dual -industry
was expressed as the followmg .

1. The sum of forward shipments of the industry and the
“inputs received from prior stages of process; minus

2. The sum of backward shipments of the 1ndustry and
the inputs received from forward stages of process.

Using this procedure the allocatlons were iteratively im-
proved until further reassignments could not significantly
improve net forward flow. When the net forward flow statis-
tics between two stages of process were very close for an
1nd1v1dual industry, however, there was a preference for
placmg the industry with other similar 1ndustr1es and to limit
problems with sklps




szable 3. Percentages p oduclng Induetry outpm con- -
: sumed by stage of process, pr eesaor component only

Produclng : -
- industry i

Crude . . :
Primary

Semifinished . ... . . '
~Finighed . 5o n ol 18

" Table 2 shows the ﬂow charactenstrcs of the ‘final BpI
'stage of process design. The percentages shown in the table
represent that part of the output of each fow stage consumed
by each column stage. Usmg primary producers as an exam-
ple, the flow pattem is as follows” “ e

.75 percent’ of the output of pnmary producers is con-,

sumed by crude producers. This is a backflow.
~®.11.8 percent of the-output ¢ of primary. producers is con-
sumed by primary ptoducers This is an internal flow.

_.#.80.7 percent of the output of pnmary producers is.con-
sumed by forward stages of ‘process (25.9- percent by v

semifinished, plus 20.8 percent by finished, plus 34.0
- percent by ﬁnal demand). This is forward flow. .

The total flow statistics' for the entire stage ‘of process
structure are:" backﬂow 5.01 p

‘next -forward stage of process; 57.30 perceént.

This system exhibits extrerﬁely strong directionality w1th‘: ‘
very small backflow. In addition, the relatrvely small per- :

‘ Qutput mdexes for processors

ent; internal flow, 7. 86
percent; forward flow, 87 13 percent; and shlpments to: the ‘

‘Producer Price Indexes. The flows in this analysrs represent ,

shipments by- processors ‘to all industries (processors and

" nonprocessors) ‘and to final demand. The results appear in -
‘table' 3. The summary flow statistics backflow, 5.76 per-
cent; mternal flow; 10. 59 percent, forwardﬂow 83 66 per-

cent.
~The flow pattern for processors alone is nearly as good as -

~ for all industries. The PPI system thus can be rather strarght-
forwardly constructed in two steps. The first step is to pro-
- duce mput and- output indexes for processors alone and for

processors’ input to final demand, using currently available

Producer Price Indexes. The second step is to-construct a set

of indexes for nonprocessors and for the total ‘economy as

“pprindex coverage is expanded. The new stage of process

indexes just introduced reflect completion of the flrst step of

‘the long-term construcuon of thls system e

* The result of the allocatlon process descn ed above was ,

‘to place each of the 537 mput/output mdustrres in its appro-

: prrate stage of process: To create PPI output price. indexes,
itis nec:essary to match the PPI four-digit industry net output
indexes* to those input/output industries that are processors,;
and then to weight theth ‘appropriately .-

 The Depanment of Commerce publrshes a general con-

~cordance. between the mput/output mdustry classification
and’ ‘the Standard Industrial Classification. This leads ‘to

umque assrgnment of most four-drgrt PPI 1ndustr1es which

: are based on the s1c system For those remammg cases in

centages ‘of internal shipments mdlcate,that the four-stage  in

taxonomy is effectwely isolating proccssmg stages. How-
ever, there remains a-problem with skips,. because only . PP
57.30 percerrt <of shipments. are»gomg to.the next forward
processing stage. This-serves to undetline the importance of -
specific-input.i mdexes ‘as: components of the stage of process. -

_system.

" In"addition to consrdermg the flow charactenstlcs of a
complete model involving all ‘n‘dustrres in the economy, the, g
characterlstlcs of a more B

PPI design has to: consrder e fl
limited modely whlch )

ragrlculture mmmg, and manufa turmg The set of stage of

process indexes. that the Bureau is able to produce at this -
‘those industries that
ical transformation of
 input/output tables. The net output rati

013

time: thus s’ limited 1o *‘process
are prrmarrly eengaged in ‘the ‘ph
goods. The net' shlpments of ‘processors ‘accounted for 42
percent of the total net value of output of all producing
industries in- the economy, aCCor ,ng to the 1977 1nput/out—
put tables. ’

A flow analysrs was’ calculated for the processor compo-

‘nentalone to evaluate the allocation design for the specific -~

set of industries that- would be covered by currently available

‘of proccss

jthe Bureau s ublrcatlon Producer Przce Indexes to calcu-
late aggregate mdexes by stage of process Several “sub-

output value 1ncludes only that portron of output value
whrch goes to 1ndustrres m other stage of - process and

eral Industnes, by a netoutput tatio cak

industry shlpments that goes to ‘mdus
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indexes also -are produced- within each stage -of process

which- correspond ‘to .important economic’ characteristics. -

For example, fseparat'e' subindexes - are produced for foods -
ProCessors, energy processors, ‘nondurable goods proces-.
sors, and durable goods processors, The output indexes by
stage of process will be published as table 12 in Producer
Price Indexes.-An example of the output 1ndex system ap-
pears here as table 4.

Input indexes for processors

- Construction of i input indexes.by stage of process is some-
what more complicated than construction of output indexes.
In the output indexes, all of an industry’s production is
assigned to one, and only one, stage of process. In the input
indexes, however, a single industry’s products may be con- -

products within an industry’s product line may be consumed
by different stages of process. For example, gasoline pro-
duced by the petroleum refining industry may be consumed-

.t all stages of process while jet fuel would be predomi-
“nantly ¢ consumed by the processing stage that included air-

lines.
The input mdex design, therefore has to specifically deal

.with these two issues:;

¢ What proportion of a particular. industry’s products is
consumed by a given stage of process?
e What particular mix of those products is consumed by
- that given-stage of process?

The answer to the first question can be estimated from the

k input/output tables. Because the input/output tables show

consumptron of products by commodlty category, the pro-

'sumed at several processing stages. In addition, different

Table 4. Producer Prrce Indexes and percent changes for the net output of mdustry by stage of process
(dune 1987=100) "~
: Unadiusted ) Unadjusted per’oent changes
, Refative Index? 12 3 months ending— - January
: mportance, R i
Grouping! December r : '::::""gs i 12:9
: 1987 October | January- [ February May | August | November | February
19872 | 19882 | 1oegz | Febriary |yeep [ “qog7 [ ygpy 1988 " | Februery
o 1988 - 1988
Net output from:
Crude processors . ......o .y aess T PR 100.000 101.2 101.8 101.9 53 26 22 -03 . 0.7 0.1
Crude agricultural and feed processof 9.132 96.3- 105.1, 108.0 3) (3) ) 88 81 2.8
Crude agricultural: processors ... 5.438 93.3 103.2 108.8- 28.3 18.0 |.-129 123 1.1 5.4
Crude feed processors’ . ... .. 3.694 100.9 108:.0 106.7 11.6 29 0.6 40 36 -1.2
:Crude mining processors . ............. 48.054 93.3 96.0 95.4 =25 15 33 ~4.7 -25 -06
Crude manufacturing processors less feeds 42814 1046 108.0 1085 @) 3) ) 32 28 05
Crude nondurables prooessors 32.093 103.2 105.7 107.0 9.9 20 23 22 34 12
Crude durables processors :.........oc... ovie. 10.721 109.1 1157 113.6 17.8 31 5.0 6.5 - 22 -18
Primary processors: <. ;. o i deie s ond dat i e ts 100,000 1014 100.6 - 100.7 34 22 23 ~0.1 -1.0 0.1
Primary agriculturaf and food processors 15578 98.1 98.0 984 (3) ©) (3) ~2.7 1.9 04
Primary agricuttural processors 13.684 97.7 96.8 97.7 54 | -23 -4.5 26 0.9
Primary food processors . 1.894 100.7 107.9 103.7 13‘3 9.1 -33 121 —4.2 =39
Primary mining processors ... v i 0.940 100.1 101.4 101.3 27 1.2 03 0.1 11 =0.1
Primary. manufacturing: processors. Iess foods 83.482 1021 101.1 101.1 (3) 3) 3) 06. -17 00
Primary nondurables processors- : . 51.105 102.0 99.1 .99 ’ 20 45 -0.2 =36 0.0
Primary durables processors . ................ e 32.377 1024. |- 1044 1044 ‘5.2 0.7 ‘11 16 18 - 0.0
Semifinished processors ............... 100.000- -} 1005 102.2. 1019 3.0 1.0 0.0 1.3 0.7 -0.3
Semifinished agricultural and food prooesso 22.299 98.7 101.2 99.0 (3) (3) 3 26 -1.8 22
Semifinished agricultural processors ., 2919 979 1141, 94.6 =33 -10 | -64 345 -224 =171
‘Semifinished food processors ... :..i....... 19:380 98.8 995 " - 995 1.9 28 | -1t =14 14 0.0
Semifinished manufactiring processors Iess foods 77.701 101.0 102.5 102.7 < 3) 3) 09 14. 02
Semifinished nondurables processors ... ... 22.684 101.4.-1 1034 - " 104.0 5.1 09 0.7 - 1.1 23 “0.6
Semifinished .durables prooessors ................. §6.017 100.8 1021 1022 29 0.6 04 08 1.1 0.1
Finished processors. . ... v.vvivevu i aliva s i, 100.000 101.2 101.6 101.9 24 05 04 0.6 09 0.3
Finished foods processors - . 19.785 100.4 100.8 101.0 26" 1.2 09 05 1.0 0.2
Finished mining-processors . ... i . vuus s 1.953 103:4 105.3 108.2 1.7 0.0 1.7 12 46 28 .
Frmshed manufacturing processors Iess fooos 78.263 101.3 101.7 102.0 3) @) 3) 09 08 0.3
* - Finished nondurables processors. , 19.588 101.9 103.6 .- 1041 4.7 05 14 05 23 05
Frmshed durables processors ............... 58.674 101.2 101.1 101.3 1.4 0.2 -0.1 1.1 02 - 0.2
Specral groupmgs :
Crude energy Processors .. .o . .%o ivee i ian 46.413 99.3 95.9 '95.3: @) @) T @3 =49 -25 -0.6
Crude processors less energy - 53.587 -~ 103.0 107.3 108.1 3) @) (3) “4.0 35 0.7
Crude processors: less agnculture ....... 94.562 101.7 101.7 101:5 ) [t)] 3 -1.0" 0.2 -0.2
Crude processors less agriciifture and feeds .. ... 90,868 101.7 101.5 1013 3) @) 3 =11 0.0 -0.2
Crude processors less agriculture; feed and energy 44.454 104.4 107.7 108.2 {3) 3) 3 31 2.8 05
Primary energy processors .................. 21.876-. 1022 | 933 925 @®..1. . ©® 3) =24 -10.8 —0.9
Primary processors less energy - 78.624 101.2 1027 “103.0 ) <)) ®). 0.7 1.8 0.3
Primary processors: less agnculture, food and energy . 63.046 1021 {1 104.2 )] @ 3 16 ° 1.8 03 -
Finished processors less. food 80.215 101: 4. 101. 102.1 (3) 3) 3) 0.9 0.8 0.3
1 Indexes ifr rhrs table aredenved trom the rndustry indexes in table 5 of the Bureau:of Labor 2 Al data are subject fo revrsron 4 momhs after original pubhcatron Data are not seasonally
Statistics periodical Producer Price Indexes: Industries are allocated to stages 6f process based adjusted
on inter-industry shipment patterns from the 1977 inputioutput relationships. ) 5 Not available.
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‘Table 5. Producer Price Indexes and percent changes tor net materral inputs to Industry stage of process and: frnat demand
(June 1987=100) . . ; ) o : : o
Unadlusted o Unadiusted percent ohanges
| .,,.m““"","nie] *index? e 3 months snding—
Grouping! - Dacember” e months : - -
1987 October - January February Fm';gy May | August | November Febmnry
~ 19872 19882 19882 “i0gs |- 1987 | 1987 1987
. Net material input to: ) : .
Pr|mary PROCESSOMS ..o uv/is’yabivs b b dive e a i 100.000 102.0 100.0 100.3 54 351 46 -03 -23 03
Foods and ‘agricultural products ....... 12,388 7.1 105.1 107.2 1874 100-]+ =63 7 70 20
“ Crude-food-and agricuftural products RK 5634 930741014 | 107.8 217 188 | -13.9 124 “11.0 6.3
Processedfoods ... ... e 6.754 1008 | 108.3 - 106.6 116 30 05’ 4.0 36 ~1.6
(2 I DI T S S 97.539 | ~1008-:1" 90.0 89.8 ~45 36,1 103 =65 =106 02
Goods less food and ONeIgY: .\ ke 50.072 1042 1. 107.0 107.1 104 20 26 33 18 01
Mining products less energy. ... ...« 1.592 974 7.7 | 974 02 1 12 -05 =086 01 | -08
Nondurables less food-and-energy 30.522 103.2 104.8 ©.105.7 86 - 1.7 26 w23 AT 09
Durables . ....0ov oo i reie v s 17.958 .. 1068 ;] - 1119 - 108 138 - 231 30 56 23 =10
Semifinished PIOCESSOMS. . . ia'v v v ot i siins ve v 100.000 1013 1 1025 | 4080 |- 8324 07 02 20 05 .-
Foods and agricultural products ... ... .. v 26.290 97.2 96.2 o 9T 244 59 =20 -47 33 -167
Crude.food and agficultural products . . ... ...\ 24253, ). 969 . | . 956 97.4 17 58 -20 -55 37 19
Processed foods . .’ 2037 - -100.6 1034 101.2 65 5.1 -1.1 50 =23 -2y
EROIQY . ... \o. e oievis 1844 | 1023 ;[ 938 91.8 29 34 [0 04 | -24, PRIy A N1 BN
Goods less food and energy ............. 71.865 1029 105.3 1054 6.7 0.9 1.5 23 ©1.8 0.1
Mining products less energy TR O G 1.0037 | - 1003 1021 1021 39 13107 03 15 0.0’
Nondurables less food and energy - . 31.444 |- 1024 104.1 1046 6.1 0.8 1.6 1.9 7 05
Durables . . vvwi ii e i e e 39.418. 1034 106.4° 106.2 - 74 10 15 27 20 ~0.2
Finished processors .............. 100.000 1012 1026 102.4 33 07 05 15 . 06 -0.2
Foods and agricultural products 11.830 100.3 103.1 100.1 15 14 1.7 45 . =25 =29
. Crude food and: agrlcuhural products -3.838. 1023 107.9 98.77 =38 =80 | -30 15.5 =115 -85
" Processed foods 7.9917 995 101.0 1007 4.0 35 ~11 -02 1.8 =03
Energy .....ovveen il 0.726 102:3 939 918 =29 .33 9.1 -26: -11.5 =21
Goods less. lood and energy 87.445 101.3 1026 1 1028 35 057 07 11 12 0.2
Mining products less. energy .............. 0.063 101.3 1045 {1045 5.4 04~ 17 0.8 28 00
Nondurables less-food and energy . ... ..ot 30.698 1020 |- 103.7 -] 1044 55 0.6 1.0 1.8 20 0.7
DUrables . . vt vy s i i e e B 66.688 101.0 101.9 102.0 26 06 04 08 08 0.1,
Final demand . ... % .o e svww e s 55 L 00 L 100.000 1010 01,1 101.0 (3) @) (3) 07 0.3 | -04
CONSUMENS , .. i v v it v vdmiain e we s d e e wnoned .97 100.9 100.9 100.6 21 13 “1.0 05 =0.7" =03
Foods and agncullural products » ... .: 26.906 99.7 100.8 99.6 0.9 13 -0.2 08 =10 -12
Crude-food and agricultisral products: .- . i s vy - 2,505 100.1. 110.6 96.2 ~58 -18 -4.3 209 =171 . ~13.0: -
Processed foods .............. 24.402 99.6 999 - -99.9 1.5 1.6 01 =09 07 0.0
Energy «..ociioi i 6.060 100:6 911 90.0 =26 §3 8.0 -38" 119 ~12
Consumer:goods less food and- energy 38.950 1019 - 1026 103.0 36 0.6 06 44 13 0.4
‘Mining.products less energy ...+ .+ 0.003 101.3 102.1 102.4 14 -1.5 05 27 -06 00 . )
* Nondurables less food and energy . 22,481 101.8 103.8 1043 50 07 1.2 06 25" 087
Durables ... ..... o vives i 16.466 102.0 101.1 1011 16 06 -0.4 19 -05 00
Capitalinvestment ..., .. ... . i i 28.083 101.1 101.7 102.0 22 03 02 0.8 09 03 .
Special groupings: L
Final demand less foods and agricultural products ...... 73.093 1015 1 1013 101.5 ) (3) ) 0.6
Final demand less energy ... . .« .. .%o e sy '93.910 1010 |- 101.8 101.7 {3) 3) (3) 0.9
Final demand less food and energy . 67.004 101.6 1022 102.6 @ 3) @) 1.0
Consumer goods 6ss energy*- . ..\ .. .0 . vins s 91.573 1010 101.9 101.6 T {8) 3) 3) 14
Consurner goods less:foods and agrrcultural products4 62.587 1017 101.0 1011 (3) (3) () 04 -
Nondurable: consuther-goods less foods# .’ 39.687 101 5 ; 101.0 101 2 B | @ @) ~=ﬂ.4; ' . B
YIndexes in this table are derrved from the. product indexes intable 5.0f the Bureau of Labor Capg data are sub|ecl 1o revision 4 months after ongmal publrcaﬁon Datsare not éeasonally
Statistics publlcauon ‘Producer Price Indexes. These indexes are composed-of the goods-used adrusled
by the industries in‘each of the industry stage of process output indexes.as shown by the 1977. '3 Not availablé
inputioutput relatienships. These material inputs include only domestrc input and do notinclude. - avaiiable.
any imported materials which may be used: ) 4 Percent of final input o.consumers.

portionate use is simply the total commod1ty consumptxon of -

industries within the processing- stage divided by the total

use of the commodlty by all'industries. The gross commod-

ity weights for the input indexes thus are the 1982 commod-
ity value of shipments, usually from the Census of Manufac-
tures or Census of Mineral: Indusmes multipled ‘by the

proportionate. use ratio calculated as above from the input/

output tables.

‘One further step is then requn'ed to: calculate the final

input index we1ghts Th ; focus of interest in mput indexes
is in flows into the stage of process not internal transactions

w1thm the stage of process. Therefore the commodny usage-

of each processmg stage must be reduced by a net mput

_ ratio. The net input ratio, calculated from the mputloutput
tables, reflects the proportion of commodlty mputs that is
“received from industries outside ‘the- processing stage of.

interest. For example, the net input ratio for petroleum prod-

ucts would be high in all processing stages except the one

that includes the petroleum reﬁmng mdustry o
The- total we1ght available in a give »stage of process

' mput index for a smgle four-dlglt SIC commodlty 1s.

1. The 1982 total value of four—drglt SIC»commodlty shxp- '
‘ ments, mu1t1phed by :
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0115
0116

1021
1031
1041

| 1044

1051

| 1099

1111
§ RS

1213
1311

1389
1452
1453

1011

1061
1094

1211 -

1321

sSulfdr . o

(2819

Com : i
: Soybeans

Iron ores i,
Copper ores - “
Lead and: zin¢ ores: .
Gold ores

Silver ores

- ‘Bauxite and other alummum ores
~‘Ferroalloy ores - Al ,
‘Uranium; radlum, and vanadrum ores
Metal ores, n.e.c. o :

Anthracrte ¥ :
Anthracite mining services

[ “Bituminous coal and: hgmte :
Bituminous :coal, and lignite mmmg servrces

Crude petroleum and natural” gas

Natural gds liquids .-
" Oil'and gas field servmes, nec.:

\ Bentomte

Fireclay - .

Fuller’s earth -~

Kaolin and ball clay a
Clay and related mmerals, n.e.c.
Barite S

. mFluorspar e

Potash, soda "‘and borate mmerals o
Phosphate rock .-
Rock salt

Chernical and fe g

Gypsum mining .

| Tale, soapstone, and pyrophylhte o
- Miscellaneous nonmetallrc minerals = ;.

Prepared ammal feeds; n. e c.

- Cordage and twine =

Textile bags ..
Logging camps and loggmg contractors
Wood pallets and ‘skids - :

Pulp mills - o

Pressed and molded pulp gOOdS - .

k Engravmg and plate prmtrng

Blankbooks and loos eaf bmders L
Typesettin
Photoeng

g
- Electrotyping and stereotypmg

Lrthographlc platemakmg servrces -

Industrial gases
Inorgamc pigments

Industrial morgamc chermcals, n e c

1 3624

; '”‘neral rmmng, nec. ,
- Nonmetallic mmerals (except fuels) servrces S

1 2869 |

1| 3274

| 3334

1 3412

Moo |

.. Industry .
2821 | - Plastic materials and resins
2823 Cellulosic manmade fibers :
+2824 Noncellulosic ¢ organic ﬁbers
2843 | - Surface-active agents
2861 | - Gum and wood chemrcals :
2865 | - Cyclic (coal: tar) crudes and mtermedrates orgamc
: dyes and pigments: . ;
Industrial organic chemicals; n. e Coo
2873 | . Nitrogenous fertilizers = o
412874 |- Phosphatic fertilizers:
| 2875 Fertilizers, mixing ‘only: -
- 2879 Agrrcultural chemicals, n: e.c.
2893 Prmtmg mk
Lime R T
"3295+ - Mmerals and earths, ground or’ treated
3313} Electrometallurgrcal products D
3331+ - Primary copper ~ s
33321 Primary smelted and reﬁned lead
33331 'Primary zinc. ;
- +~Primary aluminum * : :
- 3339 | Primary nonferrous metals, n.¢.c.
33411 - Secondaty nonfetrous metals
+ 3398 | Metal heat treating
3399+ 'Prrmary metal products, ne.c.
Metal barrels druins, and parls :
3565 |. - ‘Industrial patterns . e
‘ Carbon and graphrte products i
: anary;proeess_ors T
Wheat
0112 | Rice * P
01311 . Cotton ~ "
0132 Tobacco - : L
0133 Sugar crops B
0211 Beef cattle feedlots
0212 | Beef cattle, exeept feedlots -
0213 | Hogs
0214 | Sheep and goats
0241 | Dairyfarms = S
0251 | Boiler, fryer, and roaster chlckens S
<0252 °} . Chicken: eggs B
0253 | Turkeys and turkey eggs ;
0254 | Poultry hatcheries o
0259 | Poultry and eggs, n.e.c. © -
0271 | Pur-bearing animals and rabbrts R ,
0272 | Horses and other equines © - T
0279 | Animal specialties, n.e.c, o
0912 | Unprocessed ﬁn ﬁsh
1411 4.~ Dlmensmn stone L
142241, Crushed and broken hmestone [
© 142310 ‘ 1.6.C
1429 o !
. 1442 | * Construction sand and gra
1446 | ~Industi'1al sand i c

10




Exhibit 1. .

Continued—Final allocation of Producer Price Index industries by stage of process

T 2241

13203

Gaskets packmg, and sealmg dcvrces

sic * Industry sic " Industry
Primary processors (cent). .. 3297 | Nonclay refractories
1 2046 Wet corn milling L 3299 | Nonmetallic mrtleral products, n.e.c..
2075 Soybean oil mill products: 3312 Bla ~ : .
e , ast furnaces and steel mills
2076 | Vegetable oil mills, nie.c. | 3315 | ~Steel wire and related products - mfpm
3316. | -Cold finishing of steel shapes - infpm -
Narrow fabric mills : RS e L
}2269| - Finished yarn, raw stock, braided goods and 3307 Steel pipe and’ tul)es ' mfpm'
narrow fabric, except knits and wool - . ~ 332 Gray iron foundries
81l s peinh wopl , 3322 | Malleable iron foundries
pun yam, except woo " 3324 [ Steel investment: foundries -
2282 Texturing; throwing, and wmdmg mill products pt t
tton, manmad ﬁbers and silk - 3325 Steel foundries; n.eic...
2283 ngl ())'am ©! . 3351 Rolling, drawing,-and extrudmg of copper
2291+ - Felt goods, eXcept woven felt and hats ' 3353 A Al::gg:ﬁ?s sheet, plate, foil, and welded tube ;
' ggg‘é ’ll)‘l ?ciss:; ;eﬁtlfl:brv::ste i 3354 | Aluminum extruded products
2297 ‘Noe oV Ilabrlcs and related roducts 3355° 1. Aluminum rolling:and drawing, n.e.c.. 1
nwover p 3356 Rolling; drawing, and extruding nonferrous metals, :
2299 | Textile goods, nec. . : “except copper and alurmnum :
: 3361 .| = Aluminum foundries S
| %ﬁ} ilz‘:len:iﬂi:oa;:jdb%:;nfn gt;ltl‘so()k 3362 | - Brass, bronze, and copper foundrles .
2449 Wood contain ers ne.c. 3369 Nonferrous. foundries, n.e.c:
2492 Particleboard . :
: ‘ , 3423 Hand and edge tools, n.e.c.
24991 - Wood products, n,¢.¢: 3451 | Screw machine ‘products
2621 | - Paper mill ‘products except bulldlng paper gig% ‘ g(o)gsan?tsié;c;zrs;knsvem’ and washers
2641|  Paper coating and glazing 3463 | Nonferas forg: ngg ne &
;gﬁ glrl:-ecl;)tp;zper and board. 3469 | Metal stampings, n.e.c. *
t board b 3471 .| Metal plating and polishing
gggé l;oldmg papg:) grgo oxes 3479 Metal coating and-allied ‘services
etup paperboard boxes L AeLel HheTe. T DRI
1 2653 Corrugated and solid fiber boxes 3499 Fabricated metal products, n.e.c. :
1 2654 Sanitary food containers. ' :
2655 |  Fiber cans, drums and similar products 3544 Specml tools, dles Jrgs, ﬁxtures and mdustnal 5
1 2661 | Bull,dmg paper and building board mills dsis. M:c‘ﬁiﬁ: tool sicesittics ' ‘
‘ 3562 | Ball and roller bearings ~ :
2751 Comimercial printing, letterpress g
2752 Commercial printing, lithographic ;ggg Slarbllllretors, plsto:r\s '13&2031 rings, and valves
2754 Commercral prmtmg, gravure achinery, except electrical, 1. €.C.:
|71 i s o
| 2822  Synthetic rubber ‘ , S
2851 |  Paints and allied products . Semlfmlshed processors
-] 2891 Adhesives and sealants B
2895 Catbon black™ - " - 0134 Irish potatoes
1 2899 [  Chemicals and chemrcal preparatlons, n.e.c. g}gi | Vegetables
1 : Berry crops
1 2911 Petroleum refining 0172 Grapes !
3031 Reclaimed rubber . - . - 0173 |- “Tree nuts
30791 - Mrscellaneouszpl ,trc products ' g};ésl gletzug fruits - i
) S : iduous tree 1ts
3211| Flatglass e 0176 |- Melons B
3221 Glass containers 0183 Greenhouse and nursery products -
3229 Pressed and blown glass n.e.c. : R
13231 Products of | urchased glass ‘ 2011 | Meat packmg plants : . ,
13241 Hydraulic cement { 2018 | Poultry dressing, poultry and « egg processmg
3264 Procelain’ electncal supphes » 2023 | Condensed and’ evaporated mllk
3291 Abrasive products 2026 Fluid milk -~ :
3292/ Asbestos products |[ 2041 [ Flour and other grain mill pr , ucts
2044 | ‘Rlce rmllmg :

1




MONTHLY LABOR REVIEW April 1988 o Stage of Process Price System for PPI

| Exhibit 1.

Contmued—Fmal allocatlon of Producer Price Tridex mdustrles by stage of process

| 2732

Book printing =

| sIC Industry SIC Industry
Semifnshed procesors (con) 2741 | Miscellaneous publishing
2061 Raw cane sugar mills- 2789 | Bookbinding and related work
2062 Cane sugar reﬁnmg -
2063 Beet sugar processing 2831 Biological products
1 2066 Chocolate and cocoa products- 2833 Medicinal chemlcals and botamcal products
2074|  Cottonseed oil mill products ~, (in"bulk) - .
| 2077 Animal and marine fats and oils 2834 Pharmaceutlcal preparations
2079 | = Shortening and cooking oils 2892 | Explosives
2083 Malt and malt byproducts ) ’ oo
2084 |  Wines, brandy and brandy spirits 2951 | Paving mixtures and block
| 2085 | Distilled liquor, except brandy 2952 | - Asphalt felts and coatings
2087 | - Flavoring extracts-and sirups, n.e.c. 2992 |  Lubricating oils and greases
| 2092 Fresh or frozen packaged fish - 3011 | Tires and inner tubes ,
1 2095 Coffee . » 3041 Rubber and plastics hose and beltlng :
1 2099 Food. preparations, ‘n.e.c. _ 3069 Fabricated rubber products, n.e.c. ’
2141 | Stemmed and redried tobacco .
; o e . : 3111 Leather 't,anmng and finishing -
1 2211 Cotton broadwoven fabric 3131 Boot and shoe cuit stock and findings
2221 Synthetic fiber and silk broadwoven fabric o o
2231 Wool weaving and finishing . 3251 | Brick and structural clay tile
2257 Circular knit fabrics. - 3253 Ceramic wall and floor tile
-1 2258]  Warp. knit fabrics 3255 | - Clay refractories
4 2261  Finished cotton broadwoven fabric _ 3259 | Structural clay products, n.e.c.
2262 | - Finished synthetic fiber and silk broadwoven fabric 3261 | Vitreous plumbing fixtures
1 2271 Woven carpets ‘and rugs 3262 Vitreous china food utensils
2272 Tufted carpets and rugs . 3271 Concrete block and bnck
2279| - Carpets and rugs; n.e.c. 3272 [ Concrete products
2284 | Thread mills - 3273 Ready mixed concrete
2292 [ Lace.goods , . 3275 Gypsum products
2293 Padding and upholstery ﬁ]]mg 3281 |.. Cut stone and stone products
2295|  Coated fabrics, not rubberized . - 3296 Mlneral W001
12394 Canvas and related products - 3357 | Nonferrous wire drawmg and msulatmg
2395|  Pleating, stitching, and tucking , . 3411 [ Metal cans . ,
|1 2396 | * Automotive trimmings, apparel ﬁndmgs and related ', 3425 | Hand saws and saw blades
.- products o ) 3429 Hardware, n.e.c.
2397 | - .Schiffli machine embrmdenes 3431 | © Metal sanitary ware
23991 . Fabricated textile products n.e.c.. 3432 | - Plumbing fixture fittmgs and brass goods
: - 3433 Nonelectric heating ‘equipment
2426 | Hardwood dimension and flooring 3441 |  Fabricated structural metal
1 2429 Special product sawrmlls, n.e.c. 3442 | Metal doors, sash and trim
2431 . Millwork 3443 | TFabricated plate work
12434| Woed kitchen cabinets: - - 3444 Sheet metal work
2435 | -.Hardwood veneer and. plywood 3446 Architectural and ornamental metalwork
12436  Softwood plywood . 3448 | Prefabricated metal buildings
2439 |  Structural wood members, n.e.c. 3449 | ~ Miscellaneous metal work
1 2452 Prefabncated wood bmldmgs and components 3465 | . Automotlve stampings
2491| Wood preservmg : 3466 | Metal crowns and closures
3493 Steel springs, except wire
2517 Wood tv.and radlo cabmets 3494 Valves and pipe fittings B
2519.f.. Houschold furniture, n.e.c. . 3495 Wire springs '
2531 Public building and related. fum1ture G 3496 | Miscellaneous fabricated wire products -
2541 Wood partitions and fixtures: 3497 Metal foil and leaf
JET 3498 | Fabricated pipe and fabricated pipe ﬁttmgs
2643.| Bags,.except textile bags .
2649 |. -~ Convered paper. products, n.e.c. 3519 Inteinal combusuon engines, n.e.c.
27111 -. Newspaper publishing 3534 Elevators and moving stairways
2721 |  Periodical publishing . 3536 | Hoists, cranes and monorails
3561

Puinps and pumping equipment

12




| Exnibit 1.

Contmued—Fmal allocatlon of Producer Price Index mdustries by stage of process

- 3579

- 1:3675

| 3996

Hard surface ﬂoor covenngs

SIC Industry ‘SIC - Industry
Semifinished P"°¢'?ss°'fs (cont) 3999 | Manufacturing industries, n.e.c.
3563 Air and gas-compressors’ KR
3564 | Fans and blower? v  Finished processors .
3566 |  Speed changers, drives; and gears r '
3568 Pgsver trans%mssmn equipment, n.e.c: 1081 | Metal mining services
Office machines, not elsewhere classified, and 1381 | Drilling oil and gas wells
typewriters ¢ 1382 Oil and gas exploration services
3585 | Refrlgcratlon and heatmg equlpment '
1 3589 Service industry machinery 2013 Sausages and other prepared meats
L 2021 .t Creamery butter ; . r
13612 Transformers 2022 | Natural and processed cheese
3613 | Switchgeat and switchboard apparatus 2024 | Ice cream and frozen desserts .
13621 | Electric motors and generators 2032 | Canned specialties /
13622 Industrial controls : 2033 Canned fruits and vegetables U o
| 3623 Welding apparatus, electric 2034 Dried and dehydrated fruits, vegetables and soup
3629 Electrical industrial apparatus, n.e.c:: , : mixes :
3639 Household appliances, not elsewhere classified 2035 | .Pickles, sauces and’ salad dressmgs _
1 3641 | Electric lamps : 2037 | ‘Frozen fruits and vegetables -
3643 | Current-carrying wiring devices 2038 | Frozen specialties :
3644 Noncurrent-carrying wiring devices ‘ Y
3645 | Residential lighting fixtures- 2043 | Cereal breakfast foods - - e
13646 | Commercial lighting fixtures 2045 | Blended and prepared flour - - S el
B T 2047 Dog, cat, ‘and other pet food S :
3647 Vehicular lighting equipment 2051 Bread, cake, and related products
3648 | Lighting equipment;, n:e.c. 2052 | “Cookies and crackers
] 3671 | Electron tubes; all types - ; 2065 -} “Confectionery- products. -
1 3674 | Semiconductors and related devices 2067 | - Chewing gum and gum base S
Electronic capacitors - 2082 | Malt beverages :
13676 | Resistors for electronic applications : 2086. | - Soft'drinks =
| 3677 | Electronic coils, transformers, and other mductors 2091 Canned and cured seafoods
13678 | Connectors for-electronic applications = - 2097 -| Manufactured ice :
| 3679 | Electronic components, n.e.c. 2098 | Macaroni, spaghetti, and noodles S
| 3691 | Storage batteries : - 2111 | Cigarettes - :
3694 | Electrical equipment for mtemal combustxon engines 2121 | Cigars = '
3699 Eleemcal equipment and’ supphes, neec. o 2131 | Chewing and smokmg tobacco and snuff
3714 | -Motor vehlcle parts and accessones i 2251 . Women s homery knit on: 300 needles ormore i ¢
| 3724 | -Aircraft-engines and engine paits and women’s knee-hlgh socks L ‘
13728 | Aircraft parts and ‘auxiliary. equipment, n.e.c. 2252 |- Hosiery, n.e.c. .
| 3764 | Guided missile and space vehicle propulsron umts 2253 |- Knit outerwear. -
and propulsion unit parts’ 2254 Knit underwear and n1ghtwear
13769 | Guided missiles and ,sp%ce vehrcle parts and auxiliary || 2259 | Knitting mills, n.e.c.
equipment 2311 Men’s and boys” suits and coats” -
2321 Men’s and boys” shirts (except work shlrts)
3822 Environmental: controls o and nightwear ey
3841 | Surgical and medical instruments and apparatus 2322 | Men’s and boys’ underwear -
3842 | Surgical, orthopedlc and prosthetlc apphances and 2323 .| ‘Men’s and:boys’ neckwear s
- supplies : ‘ 2327 Men’s-and boys’ separate trousers: -
3843 Dental equipment and supphes 2328 Men’s and boys® work clothing
3861 Photographlc equlpment and supphes 2329 Men’s and boys elothmg, n.e.c. G S
2331 Women’s, misses’, and Jumors blouses, waists
3915 Jewelers matenals and lapldary work “and shirts ’ e :
13962 | Anificial flowers SRR ‘ o k : BRI
3963 Buttons: L : 2335 Women’s,fmisses’,iand juniors’ dresses -
1 3964 Needles, pins, and fasteners 2337 Women’s; misses’, and juniors’ suits  and coats -
3991 | Brooms:and brushes 2339 | Women’s, misses’; and juniofs® outerwear, n.e.c:
] 3993 Signs ‘and advertrsmg dlsplays 2341 | Women’s and- chlldren s underwear and mghtwear"
13995 | Burial'caskets” 12342 | Brassieres and allied garments. - : o
2351,, ,

‘Mlllmery .
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Exhibit. 1. Contmued—FmaI allocatnon of Producer Prlce Index mdustnes by stage of process
SIC Industry LUSIC Industry
Finished prdcessurs (cont). .- ‘3511 | ‘Turbines and turbine generator sets
1 , L S Lo 3523 | ‘Farm machinery and equipment
1 2352 | Hats and caps, except millinery : 3524 . {* Lawn'and garden equlpment
1 2361 Girls’, children’s, and infants’ dresses, blouses 3531 Construction machinery _
and shirts o 3532 | “Mining machinery and equlpment L ;
] 2363 Girls’, children’s, and infants’ coats' and suits 3533 Oilfield ‘and- gasfield machmery and equlpment :
{2369 Girls’, chlldren S5 and 1nfants outerwear, n.e. c;j , 3535, Conveyor and: conveying equipment: :
L - 3537 ). Industrial trucks and tractors
2371 |- Fur'goods L 3541 Machine tools, metal cutting- types
1 2381 Fabric dress and work gloves B 3542 Metal forming machine tools .
2384 | Robes and ‘dressing gowns, except chlldren s 13546 | Power driven hand tools
| 2385 | Waterproof outer garments - , _ 3547 |’ Rolling mill machinery-:
2386 Leather and sheep hned clothmg 3549 Metalworkmg machmery, ne.c.
2387 Apparel belts .
2389 Apparel and- accessories, h.e.¢: .3551 - Food products machmery
1 2391 | Curtains and draperies - 3552 | Textile machinery -,
12392 House’fumishings n.e.c. - 3553 - Woodworkmg machmery
, ' , e s 3554 . Paper-industries. machmery
42451 Mobile homes S ' ) :3555 | 'Printing trades machinery .- .
| 2511 | “Wood household fumlture, except upholstered 11" 3559 | Special industry machinery, n.e. Coin
| 2512 | Upholstered wood household fumlture 3567 | Industrial process furnaces and ovens
2514 | Metal household furniture 3569 | General industrial machinery, n.e.c.
2515 Maittresses, bedsprmgs and sleep fumlture 3573 -|" Electronic- computing equipment .
2521 | Wood office fiimniture 3574 | Calculating and accounting. machines
2522 . ‘Nonwood: office furniture +3576.; |. - Scales and balances except-laboratory .
2542 Metal partitions and: fixtures 13581 .| Automatic merchandising machines
2591 |- Drapery hardware and blinds and shades ©. 3582 |  Commercial laundry equipment
2599 | Furmture and: ﬁxtures, nec. 3586 | Measunng and dlspensmg pumps
2647 -_'~Samtary paper products 3631 - {* Household cookmg equlpment and parts
2648 | Stationery products 3632 . |- ‘Household refrigerators ‘and freezers
2731 - |- Book publishing. e 3633 .| Household laundry equipment -
2771 _Greetmg «card pubhshmg 3634 | Electric housewares and. fans
R 3635 Household vaccum cleaners
2841 Soap and other detergents 3636 :| Sewing'machines ;
2842 | Specialty cleaning, pohshmg and- samtanon ' 3651 ‘| Radio:and tv’s; phonographs, and related equlpment ]
oo [ prepatations T : 3652 | - Phonograph records and prerecorded tapes ..
2844 | ﬁTOﬂﬁt preparat:ons 3661 . |  Telephone and telegraph apparatus ,
| SR : 3662 | Radio and television commumcatlon equlpment
{2999 | Petroleum and coal products n; e.c. {3692 | - Primary-batteries, dry and wet . :
3021 | “Rubber and plastic footwear : 23693 X-ray and electromedlcal equlpment
3142° | House slippers:-’ S
~1-3143 Men’s footwear e Ta | Motor vehtcles and: passenger car: bodles
3144 | Women’s footwear : |:-3713 .| Truck and bus bodies
3149 | -Footwear, except rubber, nie.¢. 3715 Truck trallers .
_§-3151 Leather gloves and nnttens 3716 | -Motor homes bullt on purchased chass1s
3161 | Luggage . ~ 3721 | Aircraft’
3171 Women’s and chlldren 8 handbags and purses 3731 -1 - Ship building’ and repalrmg
13172 Personal ‘leather goods, except women’s handbags 3732 |- Boat building and repamng
1 and purses e ©3743 | Railroad equipment S
:3199 Leather goods, n. e.c. 3751 | Motorcycles, bwycles, and parts
s ' , 3761 | 'Guided:missiles and space vehrcles
3268 . |. Pottery products ne.c., mcludmg ﬁne eamenware 3792. | Travel trailers and campers-
L food utensils v 3795, | Full-tracked armored vehicles
3421 | Cutlery: - ' : '3799 B Transportatlon equlpment n.e.c.
3482 Small arms ammumtlon, 30 mm and under ,
3483 | Ammunition, except small arms; n.eic: 3811 | Engmeenng and scrennﬁc,ﬂmstmments
{3484 | :Small-arms;-30 mm and under- - 3823 | Industrial process control instruments: .
13489 Ordnance and accessories; n.e.c:. 3824 "1 Fluid meters and counting devices. -
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Exhibit 1 Contmued—-Fmal allocatlon of Producer Prlce Index mdustrles by stage of process _
SIC ‘ \ Industry . §IC . Industry
thshed processors (cont) “3914 | Silverware; plated ware and stamless steel ware
, 3931 | Musical instruments
3825 - Electrlcal measuring’ and mtegratmg mstruments L 3942 .| Dolls . - ,
3829 Measuring and: controllmg devices, not elsewhere 3944 | Games, toys, and chlldren 8 vehlcles except dolls
, classified - , - | and bicycles )
3832 .| . Optical and analytrcal mstruments 3949 |, Sporting and athletic goods, n. e‘c '
.| 3851 | Ophthalmic goods L 3951 | Pens, mechanical pencils, and parts-
| 3873 Watches clocks, and watchcases 3952 Lead pencils and art goods
; ~ 3961 |  Costume jewelry and costume novelues, except
3911 |- Jewelry, precxous metal precrous metal o .
n.e.c. = not elsewhere cla‘ssrﬁed., S mfpim = manufactured from purfchased,’materialsﬁf i

2. The proportlonate use of that commod1ty by the indus- .

tries in the stage of process ‘multiplied by

3. The net input ratlo for that commodrty in that stage of‘ -

process.

If one is wrllmg to assume that the mdustnes wrthm the -
relevant stage -of process consume all specific productsk i
within a four-digit sic classification proportionately, the -

total four-digit commodrty index could be used directly ‘in
calculating an input index. In many cases, that is a reason-

able assumption. While the PpI industry index system does :
not currently contain"indexes that are exphcrtly ‘wherever
made,” the primary products commodity indexes published
below the four-digit sic-industry indexes in table 5 of Pro-
ducer Price Indexes cover the great majority of commodity
shipments. These indexes this can be used in constructmgV
input indexes without substanually compromlsmg coverage’ t

in most cases

In reviewing the input consumptron patterns of stages of

process, it was discovered that the consumption of specific
products within a general ‘commodity classification was
sometifties not proportionate. As an example, . within the
general classification of motor vehicles, automobiles are
more likely to go'to personal consumption expenditures and

heavy trucks are more likely to. go to capital investment. :

Because the: potentlal for these types of différentiations’ is

virtually endless, the ppr design adopted two guiding princi- - :
ples in lookmg below the four-diglt sic commodlty classifi-

catlon structure:

o A breakout below the four-dlglt sic level w1ll occur

only when there is;clear evidence of different usage

patterns and the difference has substantial effect. The

effect judgment is subjectlve but; in general the PPI
design attempted to avoid introducing index complex-
ity when it was unhkely to affect the pubhshed mput
index. .

. o Breakouts will be based on objectlve data to the maxi-

mum possible extent. This required use of multiple
additional data’ sources, the most important of which

were motor vehlcle consumpnon data from the Com—
-merce Department’s Bureau of Economic Analysis and
petroleum consumption data from the Department of
Energy. .

The final input indexes. thus cons1st of SIC-based commodlty

indexes at the four-dlglt level, and occasmnally lower levels
aggregated by net input ‘weights on a 1982 valie basis...

* Input indexes are published for the stages of process be!
yond the crude category and for final demand. As in the case oy

“of thé output indexes, a variety of subindexes-are also pub-

hshed separating durables and nondurables and other srgmf-' :
icant product types. The input indexes appear as table 13 of

" Producer Price Indexes an example of Wthh appears here
“as table 5. ‘

It should be noted that the subd1v1s10ns in the 1nput mdex
design are commodity classifications, which are somewhat
different than the industry classifications in the output index
design. For example, an mdustry that_ produces ‘mostly
durable products but some nondurable products will reside
completely within durables on the output index structure In

~ the' input index structure, however, the durable products will
. appear under durables’ and‘the nondurable products will

appear under nondurables.

Comparlson with current mdexes S :
The new mdustry-based stage.of process .system outlmed‘

' _above currently is being published along with the traditional

commodlty based stage of process structure which has been
the focus of Producer Price Index presentatlon and analysis.
The new index system initially cannot. be seasonally ad-

~justed because sufficient historical data do not: yet exist to

allow accurate adjustment
Clearly, there are significant dlfferences ‘between the

“current commodity-based stage of process system and the

new industry-based system. The most obvious, of course,is

 that the new industry model has four stages of process while

- the commodity model has three: The most profound con-
. ceptual difference, however, is that the industry-based sys-

tem is ‘a transaction flow model of input/output indexes
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whlle the tradrtronal stage of process system isa commodrty

“end use:

- The new mdustry-based stage of process system allocates
- industries to one, and only. one; processing stage. It then

. measures price change of inputs to- and outputs from the set
of - industries . composing - each stage of process The ..
traditional” commodrty stage of - process structure. allocates, :
commodities based-on their degree: of fabrrcatlon and. endv'
 * use. The indexes in the: tradltronal stage of process structure

_.are_not specrfrcally desrgned« as: erther 1nput or output

" indexes.

similar results in. many-cases. ‘Wheat, ﬂour and. ‘bread are
assigned to sequential processrng stages ‘in: both the tradi- .«

“tional commodrty and new industry stage of process’ struc-

tures. This reflects both: the degrees of fabrication“in the
: productlon of bread and’ the way transactxons aetually ﬂow :

between 1ndustnes in the economy

However, one way in which differences may occur can be
seen in the treatment of food grains, such as wheat versus
feed grains. such as comn. In an index- structure based on

degree of fabrication, food grains-and feed. grains look sim- '

ilar. They are both raw agncultural products

et to final consumption.

Wheat, for example, takes the direct route- of wheat-flour- |

bread mentloned
‘ demand through

trast, corn goes to; ﬁnal

industry:” - Lt
In the tradrtional{commodrt

' grams, and- hvestockuappe/ & same: stage of process,

. —FOOTNOTES

Infamy, Challenge M,

- 3Two papers prepared by’
Popkin and Company contributed significantly to the Coticeptual developw

merit of the 1ndustry-based stage of - process de51gn “A Stage—Of Process :
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’ pnces 'arek lrke
,transformatlon model hased on. degree of fabncatlon and it chan

" .. Cruds M rials index, for example,
On the other: hand’ food grains and feed grams are not the : .

1 addrtro al step because it is primarily
input ‘to ’hvestock produetron" another raw agrrcultural i

5 stem fnd grams, feed :

mgton-based consultmg “fitm of Joel -

/to take longer to get to ﬁnal demaﬂd than‘
ood grain. prrces, o
These rmportant differences in how: the new mdustry-‘
based and the traditional commodrty-based stage of process‘

*_systems are constructed make it difficult to match up in-
. -dexes from the two systems. In the case of Finished Goods,
-~ -the third stage
~match in the‘industry s
tional Finished Goods index explic
-~ products those: products that go't to final demand | for personal
consumption expendrtures .and. capital investment. The
~index weights- within Frmshed Goods reflect commodlty

. usage by personal consumptron expendltures -and .capital’
Nevertheless, these- two asmgmnent mechamsms lead to‘ investment. That is the same conceptual basis as for the

] :mdustry-based input index for final demand.

the: traditional ‘commodity system, a close
system does exist, however. The tradi-
y' defines as. finished -

 This is not to say that the mdustry based 1nput index to

final demand will behave precrsely the ‘same as the current
Finished Goods index.

“what drfferent and coverage vari
 overall conceptual designs of the mput index to final de-
- mand and the Flmshed Goods mdex however, are essen-
-tially the same.

2 thods are some-
S {0 some -extent. The

At the earlier stages of ‘process. in the commodrty system
there are:no precise 1ndustry—based analogs. ‘The current ppI -
is neither-a conceptual

‘in the mdustry system Nerther does the commodlty based :

12\ ’-;precrse 1nduStry‘based equlvalent
The maJor, analytrc mnovatlon' £ the mdustry-based stage-

'for produCer pnces.

: ‘Pnce Inidex Framework # July 1980 and “Recommendauons For Detailed

Classification and: Aggregation Structure For The Revrsengroducer Pnce

Index In a Stage-Of Process Framework 2 May 1983..

4Fora drscussron of the. concepts and” methodology of: mdustry net: .

: ‘output indexes, ‘see Early, “Improvmg the measurement”; and BLS Hand-
book of Methods; ‘Bulletin 2285 (Bureau of Labor Statistlcs, 1988); chapter .

7, Producer Prices.”




