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Abstract

In this paper we present new measures for the bias in an import price index due to
outsourcing. The m easure is developed fi rst for a high ly simplified case for the
purpose of conveying the rationale for the measure. It is then generalized, yielding
a m eaasure that could b e used in empirical stu dies. Before taking up this bias
measurement problem , however, we expl ain the m easurement context. This
contextual material makes it clear that the growth of outs ourcing and offshoring
poses mutliple interrelated problems for official statistics agencies.
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1. Introduction

In June of 2007, Business Week’s chief economist, Michael Mandel turned a mass media
spotlight on the U.S. import pric e data: ap roblem that had com etohisa ttentionasa
consequence of research by Susan Housem an (2007). > Mandel explained in term s that law
makers and the public could understand how price 1 ndex problems could result in the creation of
phantom GDP. The gist of the argum ent is that key measures of inflation for the United States,
which feed into m ultiple productivity and o ther national perfor mance measures, miss input cost
savings associated with the grow th of off-shoring. By now, ther e is serious concern and active
research regarding possible bias problem s w ith price index and other econom ic pe rformance
measures for the nation due to dom  estic outsourcing as well as off shoring. ~ * The original

! Prepared for the Conference on Measurement Issues Arising from the Growth of Globalization, sponsored by the
W.E. Upjohn Institute and the National Academy o f Public Administration (NAPA) and held in Washington DC,
November 6-7,200 9. Th e au thors thank William Alterman , Su san Ho useman an d Emi Nak amura for helpful
comments on various drafts, and the Social Sciences and Humanities Research Cou ncil o f Canada (SSHRC) for
partial funding. All errors and opinions are the sole responsibility of the authors.

? Houseman (2007) ex plains how the failure to measure off-shoring related input price declines can res ult in a n
underestimation of real inp ut utilization and an overestimation of the growth of U.S. gross domestic product (with
the c reation of phantom GDP) as well asin an o verestimation of | abor an d m ultifactor productivity gr owth.
Houseman argues that phantom GDP may be part of the explanation for why U.S. workers did not benefit more as
the measured productivity of the U.S. economy grew.

3 As Jarmin, Krizan and Tang (2009) explain: “The practice by which firms transfer all or part of their production to
another company is called ‘outsourcing’ ifthe partner business is d omestic and ¢ offshoring’ i f foreign.” M ore
specifically, ou tsourcing occurs when firms sh ift serv ice an d m anufacturing activ ities to un affiliated do mestic
establishments or to un affiliated or affiliated estab lishments in foreign countries. Off-shoring o ccurs when firms



contribution of this paper is to show how price index bias problems attributable to input source
substitution can be represented theoretically, and could potentially be measured.

We begin in section 2 w ith the Michael Ma ndel (2007) critique. In section 3, we briefly
review some specifics of how the  U.S. I mport Price Index and Export Price Index of the
International Prices Program are produced, as well as key featur es of how the Consumer Price
Index and Producer Price Index are com piled. The role of the U.S. Integrated Annual Input-
Output (I-O) tables in productivity measurement for the United States is also explained in section
4. The price index bias problem s that are the focu s of this paper are introduced in non-technical
terms in section 5.

In section 6, we show how the bias due to outsourcing be measured. We first consider the
simplified case of dom estic outsourcing and then, subsequently, we note the m odifications that
are needed to deal with the case of offshore out sourcing. We consider a very sim ple case where
there are four firm s in the dom estic econom y producing and usinga  single hom ogeneous
commodity. Firm 1 is a dom estic high cost producer of the commodity that sells th is output to
Firm 3 in periods 0 and 1. Firm 2 is a dom estic low cost producer of the comm odity and it sells
its output to Firm 4 in both peri ods. Firm 3 is a dom estic firm that uses the output of the high
cost firm in period 0. However, in period 1, firm 3 switches some or all of its purchases of the
homogeneous commodity to the low cost Firm 2; thus Firm 3 is the outsourcing firm, and Firm 4
is a dom estic firm that uses the output of the lo w cost Firm 2 in both pe riods as an input. We
consider the value flows among the firms. This result is then extended in appendix A to the multi
firm case. Related price index bias m easures developed by Diewert in a 1998 paper are outlined
in appendix B. In section 7 we share som e related concluding throug hts on the m easurement
issues raised in this paper.

2. The Michael Mandel Critique

In the scen ario ou tlined by Business Week’s Micha el Mandel, an estab lished U.S.
company de cides to outsource its form er domestic production activities to a foreign com pany.
The decision of the company to both outsource and off-shore all of its production operations was
taken because this lowers the cost to the company of obtaining the product that the company sells.
The claim is that in attempting to restate the cost of the off-shored intermediate input in constant,
base period dollars, the statistical agency underes timates the extent of the input cost reduction,
with this understatement resulting in an overestimate of the contribution of the firm to U.S. gross
domestic product (GDP) and, all else equal, in an overestimate of the growth of U.S. GDP and
productivity.

The parts of Mandel’s 2007  Business Week article of greatest r elevance to the issues
considered in this paper is reproduced in box 1.

shift service and manufacturing activities abroad to unaffiliated firms or their own affiliates. In-shoring occurs when
foreign firms shift service and manufacturing activities to firms in the United States that are affiliated or unaffiliated.



Box 1. Michael Mandel (2007) on Price Measurement and Phantom GDP

“Let’s walk step by step through an exam ple. Suppose that in 2000 a Nort h Carolina factory made a
dining room table for $1,500. At the time, a factory in Chi na could make the same table, but not cheaply
enough or quickly enough to take business away from the American factory.

Fast-forward to today. The ... Chinese factory can sell the table for $1,000 in the U.S., including shipping.
The American com pany closes its factory and starts buying from China. U.S. consumers are still buying
the same tables as before....

How does this look t o th e governm ent statisticians? They atte mpt to calcu late the “real” value of
consumption by measuring how much consumers spend on tables at different times and adjusting for the
changes in price. Then they do the same for “real” im ports. In this exam ple, real domestic production is
more or less the difference between the real value of consumption and the real value of imports....

Now, back to the dining room table. Between 2000 and 2007, the statisticians see that consumer spending
on tables has dropped by one-third and that the price has dropped by one-third (assuming all savings are
passed along to consum ers with no mar kup for profits). “Aha,” they say to themselves, “The price drop
accounts for all the chang e in spendin g, so the real value of cons umer spending hasn ’t changed.” They
type in their spreadsheets that the table is wort h $1,500 to consumers in 2007 , measured in inflatio n-
adjusted 2000 dollars. After all, it’s the same table as the ones made in 2000.

Here’s the rub. The statisticians n eed to apply their inflation-adjust ment magic to the imported table as

well. But the folks at the BLS import price office ... have never seen that table before.... So instead of
figuring in a price drop of one-third for the im ported table, they assume a much smaller price decline or
perhaps no price drop at al 1. When they tally it up, they give the imported table a value of about $1,000,
measured in inflation-adjusted 2000 dollars.

Their m ethod leads to a  serious mistake. The real value of im ports looks le ss than the real value of
consumption, by $500. A fter appl ying an arcane st atistical adjustm ent, the governm ent would rep ort
domestic production of roughly $250, even though no furniture production has taken place in the U.S.

This happens over and over as production of new types of goods and services moves offshore.”

William Alterm an (2009) of the U.S. Bureau of Labor Statis tics (BLS) explains that
although BLS was aware of the potential data gaps that are pointed out by Mandel (2007) and by
Houseman (2007), shifts over tim e between dom estic and foreign pro duction had previously
seemed gradual enough that the potential price index problems were not judged by BLS to be a
serious concern. He notes also th at this potential bias problem has presum ably been growing
more serious as the prevalence of outsourcing and off shoring has grown.




3. Key U.S. Statistical Agency Price Index Programs’

To better understand the m easurement probl ems associated with outsourcing, a little
background regarding the m ain U.S. price m easurement programs of the BLS is he Ipful. These
programs cover international (import and export) prices, domestic producer prices, and consumer
prices.

Producers increas ingly are sourcing interm  ediate inputs from both dom  estic and
international producers. Hence there is growing interest in the development of a new input price
index program that would span both domestically produced and foreign produced inputs.’

In considering the nature of the price m easurement bias problems that are resulting from
the growth of outsourcing and o ffshoring, and the challenges invo lved in developing an input
price index for the United States, it is helpf ul to have some background on the U.S. Consum er
Price Index (CPI) as well as the Producer Price Index (PPI) for domestic producer prices and the
Import Price Index (MPI) for the prices of im ported products. Previous re lated research on price
index bias problems was carried out in a CPI context.

The U.S. International Price Program (IPP) produces and dissem inates data on the
foreign trade of the United States. T he target universe consists of all goods and services sold by
U.S. residents to foreign buyers for the export price indexes (XPI) and purchased from abroad by
U.S. residents for the import price indexes (MPI). Ideally, the IPP should reflect the total breadth
of U.S. trade in goods and services in the priv ate sector. Goods shipped between establishm ents
owned by the same company are also included. On th e services side, however, there is progress,
but the coverage is still far less than for goods.°

The import merchandise sampling frames are obtained from the U.S. Custom s Service.
The export m erchandise sampling frames are obta ined from the Canadian Custom s Service for
exports to Canada and from the Bureau of the Census for exports to the rest of the world.

A multistage design is used to select specifi ¢ import and export item s that can be priced
over tim e. The first stage selects estab  lishments independently within each  broad product
category (stratum). An establishm ent can be se lected for more than one product category. The
second stage selects detailed product categories within each establishment/product stratum pair.

During an initial visit to a sele cted estab lishment, a BLS f ield econo mist attem pts to
collect product items, item specifications, and in itial prices for the selected items. Subsequent
pricing is conducted by the BLS national office on a monthly basis for goods and on a quarterly
basis for services. Designated re  spondents are sent a pricing form  that contains previously
supplied information about each pro duct item to be priced, including detailed item descriptions

* The m aterial in t his sect ion dra ws heavily on ¢ hapters 14, 15and 17 ofthe BLS Handbook of Methods,
“International Price Indexes,” available at http://www.bls.gov/opub/hom/pdf/homch15.pdf.

> See Alterman (2008), and Alterman, Siegel and Adonizio (2008).

® Jensen (2009) notes that services trade is growing and there is an in creasing sense that tec hnological change is
making it easier and less expensive to provide services from a di stance. Brown et al. (2009) have developed the
2009 National Organization Survey (NOS) designed to collect data on em ployment according to a set of e xclusive
and ex haustive business functions. They explain that the information collected would include data on outsourcing
and off-shoringfor a representative sample of United States organizations.



and trade factors. The trade factors associated with e  ach item include the country of
origin/destination, any discount st ructure, the type of buyer or  seller, and for imports when
appropriate, the duty amount.

The Producer Price Index (PPI) m ecasures average changes in prices received by
domestic producers for their output. Th e output of virtually every industry in the m ining and
manufacturing sectors of the economy as well as from agriculture, fishing, forestry, utilities, and
construction, and the output of th e services and other sectors that produce intangible products is
all conceptually w ithin the PPI universe, though coverage is still sparse outside of the
manufacturing sector.

In the case of the PPI, an individually design ed sample is constructed for each indu stry.
The first step in creating an indus try sample is to compile a universe frame of establishments for
the industry. The primary source for compiling an industry specific universe of establishments is
the Unem ployment Ins urance (Ul) adm inistrative data because m ost em ployers are legally
required to participate in the UI program.

Establishments are the appropriate un its from which to collect production and
employment data. Howe ver, in m any cases, establishm ents are not the appropriate unit for the
collection of producer price inform ation. Thus the next step in constructing an industry sam ple
consists of clustering establishments into price-forming units. Once a lis t of price-forming units
in an industry has been com piled, the list m ay be stratified by variables appropriate for that
industry. T he criterion for iden tifying the sampling stratais ~ whether price trends m ay be
different for different values of a variable.

For each p rice-forming unit, the probability ~ of selection for price colle ction is
proportionate to size. Ideally, the proper m easure of size would be the total revenue of the unit.
However, employm ent is used as a proxy for  size because em ployment inform ation is m ore
readily available. The BLS sam ple for the pro ducers for each industry and output is updated
every few years.

If an estab lishment agrees to participat e in the PPI program, the BLS field econom  ist
proceeds to select those types of transactions th at are to be priced th rough time from among all
of the unit’s revenue-p roducing ac tivities. A probability sam pling technique is used in thi s
selection process. This procedure assigns to each category of items shipped, and to each category
of other types of receipts, a pr obability of selecti on proportionate to the value of the category
within the reporting unit. The categories selected are broken into additional detail in subsequent
stages, until unique items or unique types of other receipts are identified. Even after a physically
unique item has been selected, it is usually deemed necessary to d isaggregate further. For
example, if the sam e physical item is sold at ~ more than one price, then the co  nditions that
determine that price -- such as th e size of the order, the type of customer, and so forth -- also
must be selected on the basis of probability.” This method for identifying the transaction terms is
said to ensure that the same type of transaction is priced over time and also to help minimize bias
related to the specification of the terms of sale.®

7 Changes in transportation costs are reflected in industry price indexes only when the producing company delivers
the product itself without hiring a third-party shipper.

¥ Because the PPI is m eant to m easure changes in net re venues received by producers, changes in excise taxes,
which are revenues collected on behalf of the government, are not reflected in the index. However, changes in rebate



If the price indexes which are used to conve rt growth in nominal value added output into
real value added output m ostly m iss input price  declines associated w ith changes in input
sourcing (including the sourcing cha nges that accom pany outsourcing),” this can lead to bia sed
estimates of economic growth and productivity as well as of inflation.

An extreme example may help convey the essence of the problem. Suppose that the price
of each product remains fixed for the entire life of the product and all price adjustm ent occurs at
the tim e of product replacem ents. Suppose th at the p roduct repl acements involve no quality
change. Consumers can observe the quality of each product, and th ey recognize that prices have
been rising over tim e. However, a price index based only on pr ice c omparisons for identical
items will remain constant over time in this example since prices only change along with product
replacements.

The Consumer Price Index (CPI) provides a measure of the average change over time in

the prices of consumer products. The set of all product item s purchased by consumers is divided
into 211 categories called item strata. Within each item stratum, one or m ore substrata, called
entry-level items (ELIs), are defined.

In the spatial dim ension, the urban portion  of the United States  is divided into 38
geographic areas. As already no ted, the set of all product ite  ms purchased by consum ers is
divided into 211 categories called item strata, there are 8,018 ( 38 x 211) product item and area
(i.e., item-area) combinations.

The CPI is calcu lated in two stages. The first stage is the calcu lation of basic indexes,
which show the average price change for each of the 8,018 CPI product item -area combinations.
Then, at the second stage, aggregate indexes are produced by averaging across subsets of the
8,018 CPl item -area com binations. The weights  for the second stage are derived from
expenditure aggregates compiled from Consumer Expenditure Survey (CE) data

The s mallest geographic areas in which the first stage pricing is done for the CPI are
called primary sampling units (PSUs). Within these areas, sales outlets are chosen w here people
shop. The selected outlets are matched to a sample of product items that consumers buy.

A BLS field representative visits each selected outlet. For each ELI assigned to the outlet
for price collection, the field repr esentative uses a m ultistage probability selection technique to
select a specific item from among all the items the outlet sells that fall within the ELI definition.
With the assistan ce of the outlet official design ated to b e the contac t for the BLS for the CPI
pricing exercise (referred to as the respondent for the outlet), the BLS field representative assigns
probabilities of selection to each group. These probabilities are proportiona 1 to the sales of the
items included in each group.

To enable the CPI to reflect ch anges in the marketp lace, new product item and outlet
samples are selected each year, on a rotating ba sis. Rotation of outlet and item samples by item
category and geographic area, rather than by ar ea alone, is believ ed to mitigate both outle t and
product substitution bias problems.

programs, low-interest financing plans, and other sales promotion techniques are reflected to the extent that these
policies affect the net proceeds ultimately realized by the producer for a unit sale.

? Byrne, Kovak and Michaels (2009) note a similar problem with the IPP price indexes.



4. Constant Price Measures of Domestic Producer Purchases and Sales

In orde r to m easure in dustry tota | f actor p roductivity ac curately, w e requ ire re liable
information not only on the outputs produced and the labor input utilized by the industry but also
on intermediate input utilized by the industry. In the United States, inform ation on the nom inal
and real (i.e., constant dollar) purchases of  intermediate inputs by i ndustry com es from the
system of input-output tables.

4.1  The U.S. input-output (I-O) tables

The benchmark nominal I-O make, use and requirements tables are briefly explained here.
We then outline how these tables are converted to the corresponding real 1-O tables, and discuss
shortcomings of these tables..

The make table shows the production of comm odities by industry. Each industry for the
adopted ind ustry classification gets its own row in a m ake table, and each product for the
adopted product classification gets its own colu mn. Across a row, all th e commodities produced
by an industry are identified, and the sum  of t hese entries equals the output of the industry.
Looking down a column, all the industries produc ing a specific commodity are given, and the
sum of these entries equals the total output for that commodity.

The use table shows th e uses of ¢ ommodities by in termediate and f inal use rs. E ach
commodity gets a row in the use table, rath er than a column as in the m ake table. And in a use
table, part of the columns represent the differe  nt industries, som e of which use som e of the
designated commodities as interm ediate inputs, and the r emaining columns are f or the variou s
types of final users for the products. The sum of the entries in a row is the output of a commodity.
The colum ns show the products co nsumed by each industry as well as the com pensation of
employees, taxes on production, and im ports less subsidies, and the gross operating surplus. The
sum of the entries in a column is that industry’s output.

In addition, there are four requ irements tables: a direct requ irements table and three total
requirements tables. The direct requirements table shows the am ount of a commodity that is
required by each industry to produce a dollar of the industry ’s output. Total requirements tables
show the relationship between final uses and gross output. The comm odity-by-commaodity total
requirements table shows the production required, both directly and indirectly, of the commodity
at the beginning of each row per dollar of delivery to final use of the commodity at the top of the
column. The industry-by-comm odity total requ irements table shows the production required,
both directly and indirec tly, from the industry at the beginni ng of the row per dollar of delivery
to final use of the commodity at the top of the colum n. And the industry-by-industry total
requirements table shows the production required, both directly and indirectly, from the industry
at the beginning of the row per do llar of delivery to final use of the ind ustry at the top of the
column.



Valuation concerns the decision to include or exclude taxes, subsidies and transport costs
in the price of outputs and inputs. The 1993 System of Nati onal Accounts (SNA 1993) '
distinguishes between valuations at basic prices, at producer’s prices, and at purchaser’s prices:

e Basic price valuation is intended to m easure the am ount retained by the producer; it
excludes taxes payable and any transport charges invoiced sepa rately, but includes
subsidies receivable, as a consequence of production or sale.

e Producer prices include taxes on products, but exclude subsidies; rather than representing
the am ount actually retained by the producer  (as for the basic price), producer price
valuation reflects the amount at which a transaction was concluded or took place.

e Purchaser’s prices are the amounts actually expensed by purchasers to take possession of
products at specific places and tim  es; thus, purchaser p rice v aluation is esp ecially
relevant for purchasing decisions.

The SNA 1993 does not give m  uch advice on how to construct real supply and use
matrices, but countries that produce constant pri ce input-output m atrices, including the United
States, use the following basic methodology:

e Construct gross output price indexes for the list of commodities that are distinguished by
the statistical agency in its supply and use tables;

e Use these output based price indexes to deflate the cells in the corresponding commodity
row along all of the industry co lumns of the m atrix of gro ss output values produced
during the accounting period in order to obt ain am atrix of real gross outputs by
commodity and industry (which is a real make matrix); and

e Again use the output based price indexes to deflate the cells in the corresponding
commodity row along all of the industry columns of the m atrix of interm ediate input
values purchased during the  accounting period in order to  obtaina m atrix of real
intermediate inputs by commodity and industry (which is a real use matrix).

The statistical agency then m ay find that total real supply by commodity does not equal the
corresponding total real dem and by commodity and various bala ncing exercises are som etimes
used to achieve internal consistency within the I-O accounts between supply and demand.

A transaction is an economic flow between establishments, or from an establishment to a
final user. Transactions are the principal building blocks for the construction of the I-O use table.
Yet Horowitz and Planting (2006) explain that the estimation of transactions is often referred to
as “the art of input-output” because of the paucity of datainm  any areas for m easuring
transactions. For example, whereas the use table purportedly shows the distribution of goods and
services by their ultimate uses, many industries and final users report that they do not know how
to supply information on the purchases of goods in producers’ prices or on the associated costs of
transportation and of trade m arkups. Thus, with th e help of other data, officials of the U.S.
Bureau of Econom ic Analysis (BEA) estimate the cost of transporti ng the goods and the costs
associated with wholesaling or retailing these goods, and then they estimate the producer values.

12 See Eurostat et al. (1993).



In order to m easure industry total factor produ ctivity accurately, reliable infor mation is
needed not only for the outputs prod uced and the labor input utili zed by the industry but also for
intermediate input utilized by th e industry. Unfortunately, much of this inform ation is created
with the aid of assumptions that are unlikely to hold, especially in periods when outsourcing and
off-shoring or in-shoring are growing.''

Even the intersec toral value flows of materials are incom plete. Moreover, there are no
surveys (to our knowledge) on the interindustry fl  ows of business services or for the inter-
industry flows of leased capital . Indeed, using the present nati onal accounts conventions, leased
capital resides in the sector of ownership which is generally the Finance sector. This presum ably
leads to a large overstatem ent of the capital input into Finance and a corresponding
underestimate of capital services use into the sectors where the leased capital is, in fact, utilized
for production.

4.2  Associated employment measurement issues
Ruggles and Ruggles (1970) warn that:

“It is im portant that the employment data be developed using precisely the sam e
classifications used for incom e originating by industry. If this is done, it is then
possible to derive incom e per worker by industry, and to show how this changes
in different industries over time.”

Yet, based on economic census data, the compensation of the leased employees is included in the
employee leasing industry, which is part of the  professional and business services sector. The
employee leasing services industry is com  posed prim arily of te mporary help agencies and
professional employer organizations (PEOs). Client industries that use leased em ployee services
consume t hese services as interm  ediate inputs. Hence, econom ic census based labor
compensation for client industries does  not in clude the leased em ployees working on their
premises.

BLS strives to include the em ployment and pa yroll of le ased em ployees in the client
industries where they work and provide labor services. However, Houseman (2007) is concerned
that the indirect techniques used for the benc hmark I-O accounts to im pute some components of
employment services to m anufacturing industries have led to an understatement the quantity of
labor used in m anufacturing and to an overstate ment of labor utiliza tion in non-m anufacturing.
Houseman also argues that, becaus e of how BLS com piles the estim ates, bo th do mestic and
foreign outsourcing have important implications for productivity measurement.

Dey, Housem an and Polivka (2006) constr ucted a panel datase ton em ployment by
occupation and industry. They use these datato  document the dram atic rise in the num ber of
employment services workers assigned to manufacturing over the period of 1989 to 2000. They

" For example, Eldridge and Harper (2009) explain that, “BEA produces import matrices as supplementary tables to
the annual input-output (I-O) accounts. For each commodity, the import-matrix table shows the value of imports of
that same commodity used by each industry. Because suc h information is not available from most businesses, the
estimates must be imputed from data available in the annual I-O accounts. The imputed-import values are based on
the assu mption th at each ind ustry uses i mports of a co mmodity in the sam e p roportion as imports-to-domestic
supply of the same commodity.”
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find that, although officially m easured em ployment in m anufacturing d eclined by 4.1 percent
from 1989 to 2000, after counting employm ent services workers assigned to m anufacturing, the
employment in that sector rose by an estim ated 1.4 percent. They also find that, from 2000 to
2001, staffing agency workers bore a dispropor  tionate share of em ployment reductions in
manufacturing, but that outsourcing to staffing services expanded again from 2001 to 2004.

In addition to having important im plications for labor utilization, outsourcing to staffing
services significantly affects labor productiv ity measurement in manufacturing. Outsourcing can
distort simple labor productivity m  easures, defined as m anufacturing output divided by
manufacturing employment, because labor supplied by the contract sector is not co unted in the
denominator of the labor productivity measures.

4.3  The U.S. integrated annual industry accounts (AlAs)

The benchm ark I-O tables introduced in section 4.1 provide the foundation for the
production of the integrated annual industry a  ccounts: the AIAs. The AIAs are integrated
statistically and conceptually wi th the estim ates of final expend itures and industry estim ates of
gross output and value added, and, in this sense, ar e internally consistent. The time series of the
AlAs are estimated within the framework of balanced make and use tables. Yuskavage, Strassner,
and Medeiros (2008) write that: ~ “The additional layers of inte rnal consistency in the AIAs
increase the overall reliability of the estimates of intermediate inputs by industry.”

The detailed benchm ark accounts are prepared every five years using the m ost recent
economic census data. To obtain annual updates of the AIAs, the BEA must estim  ate the
composition of industry outputs and inputs. No  minal value added by industry estim ates are
available annually for the com  pensation of employees, taxes on production, imports less
subsidies, and the gross operating surplus. Annua | survey data are available from the Census
Bureau for updating industry gross output for all of the m anufacturing industries and for most of
the services industries, including the industries that provid e outsourcing-related services. Annual
national accounts data are also available for updating estimates of final expenditures and imports.
However, data are not available annually for updating estimates of purchased services by
manufacturing industries and purchased materials used by non-manufacturing industries.

BEA’s procedures for annual updates rely partly on the assum  ption that the real
(constant-price) use of interm ediate inputs relati ve to the industry’s real gross output has not
changed from the prior year. This is som etimes referred to as a “constant industry technology”
assumption. An industry’s real intermediate inputs are thus initially updated based on changes in
its real gross output. The nom inal value of its interm ediate inputs for the current year is further
adjusted based on price changes for the detailed commodity inputs.

Yuskavage, Strassner, and Medeiros (2008) wr ite that the availabil ity of the AIA data
allows integrated analysis of ind