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Methodologies Used in Preparing Annual Constant-Dollar

Estimates of Purchases of Services in U.S. GNP

This paper provides information on the methodologies--that is, the
estimating wethods and source data--now used to prepare the annual constant-
dollar estimates of the detailed services expenditure components of the U.S.
GNP. The first part of the paper discusses the different types of
methodoiogies used; the second part describes the methodologies used in
preparing the estimates of detailed service categories; and the last part
describes major changes in these methodologies since 1970,

Introduction

The recent growth of services in the U.S. economy has focussed
considerable attention on the methodologies used by the Bureau of Economic
Analysis in preparing estimates of constant-dollar expenditures for services
in GNP, From 1979 to 1989, the share of current-dollar GNP accounted for by
service categories has increased from 44.7 percent to 51.4 percent. Among
the major components of GNP, the share of expenditures for services
increased in personal consumption expenditures (from 46.9 to 53.5 percent);
in exports (from 38,8 to 40.9 percent); in imports (from 21.3 to 28.5
percent); and in State and local government purchases (from 72.5 to 75.5
percent). In Federal Government purchases, the share declined from 55.4 to
53.9 percent.

These percentages reflect the definition of services used in the U.S.
national income and product accounts (NIPA’s). In general, services in the
U.S. GNP are defined as commodities that cannot be stored and that are
consumed at the place and time of purchase, Commodities that have both a
good and a service component or both a structure and a service component,

are classified based on the relative importance of the two components. The



following are the major commodities of these types that are classified as
goods or structures: Restaurant meals, expenditures abrecad by U.S.
residents, replacement parts whose installation cost 1is minimal; and
architectural and engineering services associated with domestic structures.
The following are the major commodities of these type§ that are classified
as services: Airline transportation and hospital charges, which include
food; natural gas and electricity, current operating expenses of nonprofit
institutions, foreign travel by U.5. residents, expenditures in the United
States by foreigners; and repair services, which include the cost of parts,
except for replacement parts whose installation cost is minimal.

Other important conventions in the 1.5, c¢lassification system include
the following: Margins on used gqoods and the export and import of
electricity are classified as goeods; military equipment sold to foreign
governments under U.S. military agency sales contracts, direct defense
purchases abroad by the U.5. Government, and the export and import of goods
shipped for repair under warranty or for alteration are classified as
services.

The share of GNP accounted for by services also reflects the NIPA
definitions of GNP and its major components. In several ijnstances, these
definitions differ from those of the SNA of the United Nations. Three major
differences affect the level of GNP as well as its components. First, the
NIPA's feature GNP as the principal measure of aggregate production; GDP is
the principal measure in the SNA. The difference between the two measures
is net factor income received from abroad, which is included in GﬁP, but not
in GBDP. Factor income in the NIPA’s is classified as a service, Second,

the NIPA’s do not distinguish between government purchases on current



account and government purchases on capital account; all government
purchases are treated as current-account purchases, 1In the SNA, purchases
of nonmilitary structures and equipment are assigned to the capital account
and included in gross capital formation. Treating government structures and
equipmént as investment also requires that the current account include the
value of the services that the capital assets provide. Consequently, GDP on
an SNA basis includes both the investment and the value of these services;
in the NIPA's, only the former is included. The third major difference that
affects the level of GNP is the imputation of financial service charges.
In the NIPA’s, the value of these services is allocated to the accounts of
persons, government, business, and the rest of the world in praportion to
the deposit balances of each sector. For persons and for government, GNP is
increased by the value of imputed charges. For foreigners, the imputed
charges paid by the rest of the world are considered to be payments for
exports of U.$. services, but these higher exports are offset by imputed
interest paid to foreigners. In the SNA, the imputation does not affect
GDP.

These differences affect services in both GNP and in the major
components. Another major difference affects PCE and government purchases
by offsetting amounts. This difference is for charges for services provided
by governments that are similar to services provided by nonprofit organiza-
tions. Examples include services of State universities, government
recreational facilities, and public hospitals. In the HIPA’s, charges for
these services are treated as nontax payments and are not included in
personal consumption expenditures. Instead, these services enter GNP as

government purchases, valued at the cost to the government of providing the



services. These purchases are included in the detailed commodity catego-
ries: Purchases of paper are included in goods; purchases of electricity
are included in services, 1In the SNA, the charges paid are considered
private consumption expenditure; only the portion of the cost of providing
these services that is not covered by consumer payments remains in
government consumption expenditure,
Methodologies Used In Preparing
Estimates of Constant-Dollar Purchases

Three methods are generally used to prepare constant-dollar estimates of
purchases in GNP, The method used for by far the largest part of GNP,
including services, is deflation. 1In deflation, constant-dollar estimates
are obtained by dividing the most detailed current-dollar categories by
appropriate price indexes with the base period equal to 100.

The other two methods, quantity extrapelation and direct base-year
valuation, are similar to each other in that they both use quantity data.
For quantity extrapolation, constant-doliar estimates are obtained by
multiplying base-year values by quantity data, For direct valuation,
constant-dollar estimates are obtained by multiplying base-year prices by
quantity data for each period. The use of quantity extrapolation for
services is limited; 1its most important use is for the compensation
components of government purchases. There is no use of the direct valuation
method for services categories. 1In part, this lack of use reflects the
difficulty of defining the output of services and the limited availability
of quantity data.

For deflation, there are several types of price indexes. Most of them

are prepared by government statistical agencies--primarily the Bureau of



Labor Statistics (BLS). 1In preparing constant-dollar GNP, some of these
indexes are used both for the group of purchasers covered by the index--that
is, a consumer price jindex is used for the corresponding category of
personal consumption expenditures--as well as for similar categories of
purchases by other groups. This use is based on the assumption that changes
in the indexes for prices paid by persons or business are an adequate
measure of the changes in prices paid by governments. For example, the
price index for purchases of utilities by the Federal Government is assumed
to change in the same way as changes in prices paid purchases by businesses,
as measured by the producer price index. Similarly, prices paid by the
Federal Government for professional services are assumed to change in the
same way as changes in the average earnings of all workers who provide this
series.

Another group of prices used to deflate services are called “input price
indexes.*  These indexes, which are used for purchases by nonprofit
organizations, are weighted averages of earnings indexes and price indexes
selected as representing the products purchased by these organizations.

Other price indexes used for deflation mainly consist of indexes
constructed by BEA. Some, like the index used for foreign travel by U.S.
residents, 1s a composite index of consumer price indexes of foreign
countries. Others, like the index used for installation support for the
military, are composite indexes of producer and consumer price indexes and
average hourly earnings.

The extent of the use of the two methods of estimating constant-dollar
purchases and the use of different types of price indexes by major component

is shown in table 1. Deflation is used for roughly three-fourths of all



services in GNP, with elements of the consumer and producer price indexes
accounting for almost one-half. Deflation is the primary method in personal
consumption expenditures (PCE), exports, and imports. For both Federal and
for State and local government purchases, quantity extrapolation is the
major method, reflecting its use for compensation. Table 2 identifies the
method used for each category and for categories estimated by deflation, the
source and type of price index.
Methodologies Now Used in Preparing Annual
Constant-Dollar Estimates of Services Categories

This part of the paper consists of a separate section for each major GNP
component--PCE, net exports, and government purchases--that describes the
methodology now used by BEA in preparing the annual constant-dollar
estimates of each of the detailed categories of services in GNP. Tables 3
through 7 identify the detailed services categories and the method and the
source data for the price indexes and quantity indicators.’

Many of the price indexes used for deflation of service categories are
elements of the Consumer Price Index (CP1) and Producer Price Index (PPI)--
both of which are prepared by the BLS. The CPI‘s are based on actuat
transaction prices for the items in a fixed, or constant "market hasket* of
consumer goods and services purchased by the population of urban consumers,
The PPI’s are based on selling prices--mainly transaction prices--reported
by domestic producers of goods and of selected services. Quantity

indicators--used mainly for compensation of government employees, for

' More detailed information on the preparation of these constant-dallar
estimates in GNP appears in the following BEA methodology papers: “Personal
Consumption Expenditures,* Methodology Paper Series MP-6; "Government
Transactions," Methodology Paper Series MP-5; and “Foreign Transactions,"
Methodology Paper Series MP-3.



financial services furnished without payment by banks, credit agencies and
investment companies (imputed financial service charges), for insurance
purchased by consumers, and for certain transportation categories of exports
and imports--are based on a variety of sources.
Personal Consumptioh Expenditures

This section describes the preparation of the annual constant-dollar
estimates of PCE for services. For each detailed PCE category, table 3
indicates which of the two methods now is used and identifies the source
data for the price indexes and quantity indicators.

Use of deflation for PCE

CPI’s are used primarily to deflate the detailed PCE categories. Price
indexes from other sources include the PPI for apparel; the Health Care
Financing Administration input price indexes for nonprofit hospitals and for
nursing homes; a trade source input price index for higher education; and a
composite index of consumer price indexes for industrialized countries from
the International Monetary Fund. In addition, BEA prepares indexes for the
following PCE categories.

Tolls.--This category is deflated with an index prepared frem informa-
tion on toll rates and weights based on historical toll revenue traffic
information, both from the International Bridge, Tunnel, and Turnpike

Association.

Airline transportation.--This category is deflated with an index

prepared from the CPI for airlines and information on revenue per passenger

mile from the Department of Transportation and a trade association.



Foreign travel by U.S. residents.--This category is deflated with a

composite index of consumer price indexes for selected countries adjusted
for exchange rates and combined with travel expenditure weights.

In addition, the categories listed below are defiated with composite
indexes of input prices prepared by BEA from price and cost indexes. The
price indexes are primarily CPI‘s or PPI's. The cost indexes are primarily
indexes of average earnings from BLS tabulations of wages and employment.
The weights used to combine these price and cost indexes are derived from
the most recent quinquennial census of service industries, except for the
life insurance category, for which the weights are derived from the most
recent benchmark input-output (I-0} accounts.

The categories trade union expenses, professional asseciation expenses,

clubs and fraternal orqanizations except insurance, elementary and secondary

schools, other private education_and research, and reliqious and welfare

activities are deflated with composite 1indexes prepared from average
earnings and the PPI for industrial commodities less fuel and related

products and power, The expense of handling life insurance category is

deflated with a composite index prepared from average earnings, the PPI for

electric power, and 4 CPI's.

Use of quantity extrapolation for PCE

The quantity extrapolation method is used for the estimates of rental
value of farm dwellings, imputed financial service charges, stock brokerage
charges, insurance other than life insurance, and parimutuel net receipts.

The source data used for the quantity indicators for these categories are

dascribed below.



Renta] value of farm housing.--The indicator series for this category is

the constant-dellar net stock of farm housing, based on U.$. Department of
Agriculture data. This series is estimated by BEA by adding to the previous
year's stock in base-period prices net investment in farm housing--that is,
capital expenditures net of depreciation--deflated by the farm dwelling
construction cost index,

Stock brokerage charges.--The indicator series for brokerage charges is
the number of orders placed by individuals, based on data from the New York
Stock Exchange, the Securities and Exchange Commission, and the National
Association of Securities Dealers.

Imputed financial service charge.--The 1indicator series for this

category is a BEA estimate of paid employee hours of relevant financial

institutions based on BLS tabulations of average weekly hours worked and of

employment.

For household personal property and auto insurance, the CPI for tenants’

and auto insurance, respectively, are used to deflate premiums.

For health insurance, benefits are deflated in three parts: Medical and

hospitalization insurance, income 1loss insurance, and private workers’
compensation. For medical and hospitalization insurance, a weighted average
of the CPI for hospital and other medical services and the CPI for
physicians’ services is used. For income loss insurance, losses are
deflated by the CPI for all items for urban workers. For private workers’

compensation, a weighted average of the deflators for medical and hospitali-

zation insurance and for income loss insurance is used.



Parimutuel net receipts.--The 1indicator series for parimutuel net
receipts is winnings deflated by the CPI for all items. Winnings--that is,
the amount wagered less the amount retained by tracks and State govern-
ments--is based on data from the National Association of State Racing
Comnissioners.

Net Exports

This section describes the preparation of the annual constant-dollar
estimates of exports and imports of services. For each detailed category of
exports and of imports, table 4 indicates which of the two methods now is

used and identifies the source data for the price indexes and quantity

indicators.

Use of deflation for net exports

The factor income categories in exports and imports, except for imputed
interest paid to foreigners, are deflated by the implicit price deflator
(IPD) for net domestic product from the GNP estimates. This method is based
on the view that the appropriate price index to deflate a factor service is
one that measures the price of value added in the industry in which the
factor service is used. For factor income payments (imports), the IPD for
net domestic product, a general price index for total U.S. production, is a
good estimate of such an index to the extent that (1) the factor services
represented by payments of factor income are largely those of capital and
(2) foreign investment in the United States is industrially diversified like
total U.S. production. For factor income receipts (exports), a correspond-
ing index with weights that reflect the geographic and industrial composi-

tion of U.S. investment abroad should be used as a deflater. However, such
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an index is not readily available, and the IPD for net domestic product is

used as a proxy.

Transfers under U.S. military agency sales contracts are deflated in

product detail using IPD’'s calculated from the datailed prices underlying
the deflation of national defense purchases component of GNP. These prices
were developed in BEA's work on the measurement of prices of goods and

services purchased by the military.

Travel exports--that is, spending in the United States by foreign

travelers--are deflated by an arithmetic average of price indexes for the
principal items that visitors buy, as measured by components of the U.S. CPI
for restaurants, hotels, transportation, and miscellaneous goods.

The passenger fares category of exports--that is, passenger fares
received by VU.5. air carriers from foreign residents traveling between the
United States and foreign countries and between two foreign points--are
deflated by a BEA index of passenger revenue per passenger revenue mile,
based on Department of Transportation data on the international operations

of U.§. air carriers.

U.5. rail and pipeline carrier freight receipts and port expenditures in

the United States and U.S. receipts for vessel charter and freight car

rental are deflated by various price indexes from trade associations.

Medical expenditures by foreighers in the United States ara deflated by

the CPI’'s for physicians’ and hospital services. Foreign students”
expenditures in the United States are deflated by the CPI for all items.

Royaities and license fees, other private services, and the adjustment

for U.S. territories and Puerto Rico are deflated by the IPD for gross

domestic product, because these services closely resemble factor services.
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U.3. Government miscelianeous services are deflated by the IPD for the

U.S. Government sales of nondefense services from the nondefense purchases

component of GNP,

Direct defense expenditures abroad are deflated by type of expenditure

using IPD's for the deflation of national defense purchases, and by foreign
consumer price indexes, adjusted by BEA for changes in exchangs rates.

Travel imports--that is, spending abroad by U.S. travelers--are deflated

annually by country, using foreign consumer price indexes adjusted by BEA
for changes in exchange rates,

The passenger fares category of imports--that is, passenger fares paid
to foreign air and ocean cﬁrriers by U.S. residents traveling between the
United States and foreign countries or between two foreign points«-are
deflated by the index of passenger revenue per passenger revenue mile,
prepared by BEA for exports, based on Department of Transportation data on
the international operations of U.S. air carriers and by an IPD for ocean
fares.

U.S. payments to foreign rail carriers for freight and for wvessel

charter and freight car rentals are deflated by various price indexes from

trade associations.

U.S. students’ expenditures abroad are deflated by foreign consumer

price indexes, adjusted by BEA for changes in exchange rates.

Rovalties and license fees and other private services are deflated by

the IPD for gross domestic product, because these services closely resembie

factor services.
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U.S. Government payments for miscellaneous services are deflated by

foreign consumer price indexes, adjusted by BEA for changes in exchange

rates.

Use of quantity extrapolation for net exports

For U.S. air and water carrier freight receipts and port expenditures,

constant-dollar estimates are obtained by extrapolating the current-dollar
base-year values by indicators of the physical quantity of transport
activity--Census Bureau tonnage data from merchandise trade reports and
other quantity data from the Census Bureau and Department of Transportation.

For the imputed financial service charges category of exports and the

imputed interest paid to foreigners category of factor income payments,

constant-dollar estimates are obtained by extrapolating the current-dollar
base-year value by BEA estimates of paid employee hours of the relevant
financial 1nstitutions based on BLS tabulations of average weekly hours

worked and of employment.

For U.S. payments to foreign air and water carriers for the internation-

al transportation of U.S. imports (freight receipts), constant-doliar

estimates are obtained by extrapolating the current-dollar base-year values
primarily by Census Bureau foreign carrier freight tonnage data. The

constant-doliar estimates of port expenditures abroad by 11.S. air and water

carriers are obtained by extrapoiating current-dollar base-year values
primarily by U.S, freight tonnage data from the Census Bureau and Department
of Transportation.
Government Purchases
This section describes the preparation of the annual constant-dollar

gstimates of Federal and of State and local government purchases of
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services. For each detailed category of Federal national defense purchases,
Federal nondefense purchases, and of State and local purchases, table §, 6,
and 7, respectively, indicate which of the two methods now is used and
identifies the source data for the price indexes and quantity indicators.

Use of deflation in defense purchases

The price indexes used for deflation are primarily price indexes
prepared by BEA using information on prices paid by the Department of
Defense (DOD) and compasite price indexes prepared by BEA using these DQD
prices in conjunction with BLS average hourly earnings, CPI's and PPI‘s.
The weights used to combine these prices are derived from a variety DOD
contract reports, described in detail in *Government Transactions," and
Judgments by BEA staff.

The gpecial pays category of military compensation, for example--flight
pay and dentist pay--covers military personnel who meet special requirements
and training. This category is deflated using actual pay rates because
special pays represent a higher level of educational attainment and
experience, Any change in the special pay rate, therefore, is a price
change. Information on changes in special pays is available from a DOD
report on military compensation. A price index is constructed for each of
the special pays and is used to deflate the current-period expenditures for
these pays.

National defense purchases of contractual research and development {R&D}

is deflated using an index of input costs from a sample of companies doing
R&D for DOD and Department of Energy (DOE). This index is prepared by BEA
using weights from the BEA sample of R&D contractors data. The sample of 25

contractors, selected on a probability basis, report quarteriy on the cost
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of three RAD inputs: Direct labor, direct material, and indirect costs.
The price of direct Tlabor is represented by the hourly wage rate, by
standard job classification title (for example, supervisory electronic
engineer), of empioyees engaged in R&D. The price of direct material is
represented by PPI's selected in consultation with each participating
company. These two indexes are weighted together {with 1982 weights) to
calculate a price index for direct costs. A price index for indirect costs
is constructed as the product of the price index of direct costs and an
index of the indirect cost rate (the negotiated rate of overhead costs). In
turn, the indexes of the prices of direct and indirect costs are combined
(with 1982 weights) to construct the price index for a company.

Installation support is deflated using indexes constructed from DOD

contract information, PPI’s or CPl’s, and average hourly earnings. For
services purchased overseas, adjustments are made for changes in exchange
rates between the U.5. dollar and currencies of countries where substantial
purchases are made (usually Germany, Japan, South Korea, and the United
Kingdom) .

For communication other than postage and local telephone and for

property maintenance, price indexes are constructed from information from

DOD contracts. The costs of implementing changes in the contracts’ detailed
work statements that are deemed to be quality changes are used to adjust the
price indexes derived from changes in contract value. For the utility
cateqories, postage, and local telephane service, PPI’s and CPI’'s are used.

For the remaining six categories, price indexes are constructed on the
basis of average hourly earnings of production workers in related indus-

tries. For example, the price index used to deflate housekeeping services

1§



is constructed from the average hourly earnings for workers providing
services to buildings on the assumption that the price of these services
moves like the wage of the employees performing the work.

Weapons support is deflated using indexes constructed from DOD contract
information and from average hourly earnings.

For personnel support, training and education is deflated using a sample
of tuition prices paid by DOD, and consulting is deflated using average

hourly earnings. For the services of foreign nationals, wage rates paid by

DOD are adjusted for changes in exchange rates between the U.$. doliar and
currencies of countries where substantial purchases are made.

Transportation of material is deflated using indexes constructed from

DOD. Samples of trips from each of four categories--air, sea, rail, and
truck--and of terminal services are priced each quarter to construct price

indexes for each category.

For travel of persons, air travel and travel by bus and rail are

deflated using indexes constructed from DOD prices and from a trade source.
These indexes are constructed using a sample of trips from the two
categories that are priced each quarter. Indexes constructed from informa-
tion from the General Services Administration on reimbursement rates for per
diem, dislocation allowances, and mileage for privately owned vehicles and
from CP1’s for taxi fares and car rental fees are used to deflate reimburs-

able travel expenses.

Other seryices is deflated using an index constructed from average

hourly earnings.

Use of deflation for nondefense purchases

16



The constant-dollar estimates of the detailed categories of services,
except for compensation and imputed financial service charges, are deflated
using price indexes from several sources. The IPD’s for the corresponding

categories of defense purchases are used for travel of persons and for

transportation by mode. CPI‘s and PPI’'s are used for pren*al services and

utilities. For many purchased services, such as maintenance services and
engineering services, BEA constructs price indexes using a combination of
average hourly earnings and egquipment IPD's to represent the labor and
capital inputs to the services being purchased.

Use of deflation for State and local purchases

Transportation and warehousing and postal services are deflated using

IPD's for the corresponding categories of national defense purchases. The
other categories are deflated using CPI's and PPI‘’s . The use of CPI's and
PPI’'s assumes that prices paid by State and local governments change at the
same rate as prices for the same services paid by consumers and businesses.

Use of quantity extrapolation for defense and nondefense purchases

For compensation of employees, except for one type of pay, constant-

dollar estimates are prepared by extrapolating base-year compensation by an
index of employment or by an index of employee hours. The extrapolators are
adjusted, to the extent possible, for changes in experience and education--
that is, in the quality of the workforce. This procedure is designed to
approximate specification pricing for output by general government
employees. It assumes that, for a given type of employee, output per hour
worked does not change over time and that productivity changes occur for the
workforce only because of changes in the mix of employees with respect to

their level of experience and education.
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Military compensation.--The constant-dollar estimates of military
compensation, except for “special pays," are derived using quantity
extrapolation. The quantity indicators are used for the types of compensa-
tion that are based on rank or length of service, such as basic pay, or are
based on a percentage of pay, such as reenlistment bonuses.

As menticned earlier, these indicators are defined as a unit of labor
purchased in terms of its education and experience. Changes in these
characteristics are treated as quality changes; all other changes are price
changes. For the military pay system, rank and length of service are
assumaed to represent the education and experience criteria. Twenty-three
ranks--10 for officers, &4 for warrant officers, and 9 for enlisted
personnel--and cadets are identified. The 1982 compensation (excluding the
special pays) per employee for a given rank and length of service is the
base-year price, and this price is multiplied by employment by rank and
length of service for the current period. The difference between the
constant-dollar average salary in a given year and the base-year average
salary represents the shift in the composition of employment with respect to
educational attainment and experience.

Civilian compensation.--The constant-dollar estimates of civilian
emplaoyee compensation are derived by extrapolation and then divided between
national defense and nondefense purchases in proportion to employment. The
basic unit of purchase--and the extrapolator--is an hour worked; an hour
paid is not used because it would reflect changes in holidays and annual
leave usage as well as hours worked; the former are considered to be price
changes. The quality of an hour worked is defined in terms of the education

and experience of the employee. Changes in educational attainment and
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experience are considered quality changes; all other changes are price
changes.

There are several different Federal civilian pay plans; all are based on
skill level (grade) and length of service (step), which are assumed to
represent the education and experience criteria. Average 1982 compensation
per hour worked {within a pay plan) for each grade is the base-year price.

Employment data by grade and step for each pay plan for civilian
personnel are available from Office of Personnel Management (OPM) and are
adjusted to reflect changes in the index of average hours worked. These
data are multiplied %y the base-year price to obtain constant-dollar
civilian compensation, which is split between defense and nondefense
purchases in proportion to employment. Constant-dollar compensation of
Coast Guard personnel is derived in the same manner as military personnel

and added to the estimate for civilian nondefense personnel.

Imputed financial service charges.--Constant-dellar estimates of imputed
financial service charges {nondefense purchases) are obtained by extrapolat-
ing the base-year value by BEA estimates of the paid employee hours of
relevant financial institutions based on BLS tabulations of average weekly
hours worked and of employment.

Use of quantity extrapolation for State and local purchases

The constant-dollar estimates of compensation of employees component are
obtained by extrapolating base-year compensation by an index of employee
hours that is adjusted, to the extent possible, for changes in experience
and education--that is, in the quality of the workforce. This procedure is
designed to approximate specification pricing for output produced by general

government. It assumes that, for a given type of employee, output per hour
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worked does not change over time and that productivity changes occur for the
workforce only because of changes in the mix of employees with respect to
their Tevel of experience, their education, and the functions in which they
are employed. The mix is defined, to the extent possible, by function, by
level of experience, and by education. For each type of employee for which
BEA has data, constant-dollar compensation in a given year is the product of
average base-year {1982) compensation and an index of employee hours that is
the product of emplayment measured in full-time equivalent units and the
ratio of average weekly hours worked to base-year average weekly hours
worked,

Measures of full- and part-time employment and hours worked are derived
for education and for noneducation from BLS tabulations of average weekly
hours worked and of employment and wages reported by employers covered hy
State unemployment insurance programs. Information from an annual Census
Bureau report is used to convert full- and part-time measures of employment
to full-time equivalents.

For estimates of constant-dollar education compensation, eight employee
types are identified, six from the annual Census Bureau report and two from
a 1973 study from the Office of Education, Department of Health, Education,
and Welfare. For primary-secondary teachers--the largest category--
independent data are available to adjust for changes in the composition of
employment. Demographic and salary data collected in an annual Naticnal
Educafion Association survey of teachers are distributed into 20 groups
defined by teacher characteristics--years of experience and level of
educational attainment. For each of the 20 groups, reported average base-

year salary is multiplied by employment; the results are summed and a
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measure of average salary (valued in base-year prices) for primary-secondary
teachers in the current period is derived. The difference between this
measure and base-year average salary represents the shift in the composition
of employment with respect to experience and educational attainment.
Average base-year compensation is then multipiied by the product of this
composition shift and the index of employee hours described above--that is,
the product of employment measured in full-time equivalent units and the
ratio of average weekly hours worked to base-year average weekly hours
worked.

For the remaining seven categories of education employment, average
base-year compensation for each category is multiplied by the index of
employee hours described above--that is, the product of employment measured
in full-time equivalent units and the ratio of average weekly hours worked
to base-year average weekly hours worked. The results are summed over all
eight categories to constant-dollar education compensation.

For poneducation compensation, the BLS data are disaggregated into two

categories: Federally funded public service employment and other. Public
service employment was a component of State and local government employment
from 1972 to 1981. Measures of public service employment and an estimate of
average 1982 compensation for these employees are derived from internal
documents of the Employment and Training Administration, Department of
Labor. The remainder of noneducation constant-dollar compensation is
estimated as the product of average base-year compensation and the index of
employee hours--that is, the product of full-time equivalent employment and

the ratio of average weekly hours worked to base-year average weekly hours

worked.,
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Imputed fipancijal service charqes.--Constant-dollar estimates of imputed

financial service charges are obtained by extrapolating the base-year value
by BEA estimates of the paid employee hours of relevant financial institu-
tions based on BLS tabulations of average weekly hours worked and of
employment.
Recent Changes in Methodologies Used in Preparing Annual
Constant-Dollar Estimates of Services Categories

The previous part of this paper describes the methodologies now used in
preparing the annual constant-dollar estimates of services categories. As
services have grown as a proportion of GNP and as rates of inflation have
greatly increased, BEA has introduced several major changes in these
methodelogies in order to improve their reliability. Most changes in
methodology are intreduced either 9in comprehensive {benchmark) NIPA
revisions, which usually occur once every 5 years, or in annual NIPA
revisions. In a benchmark revision, changes in methodology are carried to
all perjods for which source data are available; in an annual revision,
changes are carried only to the most recent 3 years. This part of the paper
describes these major changes for each major component of GNP,
Personal consumption expenditures

The owner-occupied nonfarm dwellings category is deflated with the CPI

for owners’ equivalent rent beginning in 1988. For 1983 to 1987, this
category is deflated by an index prepared by BEA that is a modified version
of this CPI. (Beginning in 1988, the CPI incorporates these modifications.)
There are two modifications: The first accounts for changes in the quality
of the stock of rental units whose prices underlie the CPI for owners’

equivalent rent; the second accounts for the change in rent that occurs when
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a vacant unit is rented to a new tenant. For 1974 to 1982, these two
modifications were made to the CPI for residential rent. Prior to 1974, the
CPI is not modified because of a lack of source data to develop the
adjustments. These changes were introduced in the benchmark revision of

1985,

The airline transportation category is deflated by a BEA price index

constructed from the CPI for airlines and Department of Transportation and
trade source data on revenue per passenger mile beginning in 1983. The
revenue per passenger mile data are used to adjust the CPI for discount
fares. Prior to 1983, no adjustments are made, but will be made in the
forthcoming benchmark revision.

The constant-dollar estimates of imputed financial service charges

category in PCE and government purchases are prepared by quantity extrapola-
tion. This methodology was introduced in the benchmark revision of 1976 and
is based on the assumption that the real volume of the services is
proportionate to the hours worked at the relevant financial institution.
Although this procedure is arbitrary, it is preferable io the previous
method, which yielded estimates that indicated a substantial decline in
output per worker. In the previous method, the ratio of current- to
constant-dollar bank interest was used as a deflator. Constant-dollar
interest was estimated by deflating each type of bank deposit with the CPI
for all items and applying base-year average interest to each constant-
dollar deposit.

The for-profit hospitals category is deflated by the CPI for hospital

rooms beginning in 1973. This methodology was introduced in the benchmark
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revision of 1980 and replaced a Health Care Financing Administration input
price index.
Net gxports

The factor income categories in both exports and imports, except imputed

interest paid to foreigners, are deflated by the IPD for net domestic
product from the GMP estimates beginning in 1929. These deflators were
intreduced in the benchmark revision of 1980. Previously, export factor
income was deflated by the IPD for total imports excluding factor income,
and import factor income was deflated by the IPD for total exports excluding

factor income.

The transfers under U.S. military agency sales contracts [exports) and

the direct defense expenditures abroad (imports) categories are deflated in

product detail using IPD’s calculated from the detailed prices underlying
the defiation of national defense purchases beginning in 1972. These
deflators were introduced in the benchmark revision of 1976. Previously,
the export category had been deflated by the IPD for merchandise exports;
the import category had been deflated by IPD for merchandise imports.

The travel (exports) category is deflated by a composite index of CPI's

for the principal items purchased by visitors. This deflator was introduced
in the benchmark revision of 1976; previously, the category had been
deflated by the CPI for all services.

The passenger fares categories of both exports and imports are deflated
by a BEA index of passenger revenue miles beginning in 1983 based on
Department of Transportation data on international operations of U.S. air
carriers and by an index for ocean fares. This deflator was introduced in

the benchmark revision of 1985; previously the category had been deflated
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using an index based on data from BEA travel surveys on carrier rates and

expenditures.

The royalties and license fees and other private services categories of

both exports and imports are defliated by the IPD for gross domestic product
beginning in 1929, This deflator for the export categories was introduced
in the benchmark revision of 1976; previously, these categories had been
deflated by the IPD for merchandise exports. The change for the import
categories was introduced in the benchmark revision published in 1980;
previously, these categories had been deflated by the IPD for imports

excluding factor income.

The U.5. Government miscellaneous service category {exports) is deflated

by the IPD for the U.S. Government sales of nondefense services component of
nondefense purchases beginning in 1929, This deflator was introduced in the
benchmark revision published in 19763 previously, the series had been
deflated by the IPD for merchandise exports.

Government purchases

With one minor exception, constant-dotllar estimates of compensation are
estimated using the quantity extrapolation. The methodology now is used in
the benchmark revision published in 1976; previously, full-time equivalent
employment was used as the guantity indicator. |

Most categories of defense purchases, except compensation, and some
categories of nondefense purchases are deflated using DOD prices beginning
in 1972. This change was introduced in the benchmark revision of 1980;

previously, price indexes such as PPl’'s and CPI's for comparable commodities

were used,
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Page 4
Table 2.--Methods Used in Preparing Annual Constant-Dollar

Estimates of Purchases of Services in GNP--Continued

Deflation using prices based on--

Components of

GNP component and 1982 Consumer Price Index of Other Using quantity
category’ weight Index or Pro- input price extrapolation
{percent) ducer Price Index prices indexes

Imports {cont’d.)

Other services:
Direct defense expenditures

abroad . . . ... ... 000, 14,195 X
Travel . . . . f h e e e e e e e 14.390 X
Passenger fares . . . . . . . .. .. 5.541 X
Freight receipts:
Foreign railroads . . . . . . . .. 057 X
Great Lakes carrfers . . . . . .. 062 X
Other . . . . . . . .« . v .. 7.302 X
Port expenditures abroad:
U.S. Great Lakes carriers
and railroads . . . . . ... .. .068 X
Other . . . . . . . ¢« . .. ... 5.442 X
Vessel and freight car hire . . . . . .578 X
Royalties and license fees,
U.$. students’ expenditures
and other private serjes . . . . . . 3.601 X
U.5. Government payments for
miscellaneous services . . . . . . ., 1,695 X
Federal Government,
national defense . . . . 100,000
Compensation of employees: _
Special military pay . . . . .. .. 1.241 X
X

Other . . . + . & & v ¢ . 4 4 o . .. 54.803

Other services:
Contractual research and development 12.814 X



X 599° ettt s v gaDLALAS |R3S0d pue
bulsnoysaem pue uoliejJdodsued)
$SAILALIS JIYLQ
X 258°18 * ot ¢t saado|dwd Jo uoljesuadwo)
000" 00T * ot * JUBWUJAAOL [ED0| PUE 83E1S
X €12°5¢ IR T T e
X w8sL" ot s v saluedwos JUAMSAAUL
pue saLduabe 1{paJgd *syueq £q juswied
INOYILM PBYSLUING $IILAJLSS |8LdURlLY
X 650°¢€ Tttt oot R s s g5331AJ3S | BJUA
pue ‘suoLjedLunEed *SaliLiiin
1SA0LAJDS JYLD
X pa2" 09 *vor ottt saakoldue jo uoLjesuddwo)
000" 00T ' * JSUIJAPUOU *JUSWUJSACY [eJapaq
¥ 1E0° - T EE NP ETer
¥ 650" 2 st s s s 0 - - supsdad JO AR
X {1672 Tttt |epdelew jo ucljejdodsued)
X 0£g°2 Tt s s e e qa0ddns (3UUOSJRd
X 22¢'¥ trr ottt ottt vt 3ldoddns suodeapy
X ¥66°0 T RIS
H ._”O_T.N .4.4......-.-ﬂmﬂu_.m0&
pue ‘auoydalai |ed0] *SaLILLLIN
:340ddns uolje||e3suf
{p,3uoa) SsUajep [eud|3IeU
SaX3PUL s32}4d Xapu] 8dLdgd J483np (3uasaad)
uoije(odedxa aaLJd ndul -0dd O Xapuj b LOM JAdoBazes
A313uenb buysp 494310 Jo Xapup 23144 JaliNsU0) 2861 pue juauocduod 4N9

Jo sjusucdwo?

--uc paseq sadrJad bULSn uoL3e[JaQ

PANULIUCI--dNT UL 532{AdBS JO $3SBYDINd SO SBIEWLJST
JEB| loQ-3ue]suo) [enuuy Buraedsdd ut pasp SpoylsW--°Z I|ge]

g abry



“GRET LLIUNn S9BWLFSI paYs|lgnd uL paJdsAod JON ,
*£10ba7ed po|Le3dp yYora U0} UO|JRWJOJLL apiaoud 7 pue ‘g pue ‘y ‘g S3|qEL |

K th L] m” a * L] * - - - - - L - L] » - - L] Lmapo

X 9611 « o+ ¢+ ¢ syluedulod JUSE]SIAU| pue
satouabe 3Lpaad ‘sjueq Aq Juauked

INOYILM PBYSLUANS SBILASSS {elIUeUL

{*p,1uca) JUSWUJGACH [ed0( pue 8jels

saxapul saoldd Xapu] 9s5lJdd Jadnp {1uadJad)
uaLiejodeayxa aolud ndul -0Jd JO Xapul 1ybLam [K40633e2
£113uenb Bursn 49430 }0 Xapul adldd J4BUNSU0] 2861 pue juauodwod gNo

Jo siusuoduo)

~-U0 poseq seal.d DULSH uoLje[}ad

PANULIUG)--dN9 UL SIJLAJDS SO SBSEYDUNJ JO SIJRWLIST
JAB|10(-1UeISu0) |enuuy Buluedaud ul pasn SpoyiaM--°Z 81qel

g 2hed



Table 3.—Constant-Dotlar PCE for Services: Sources of Estimates-Continued

Category Price index Jor deflation or quantity axtrapolator of 1982
base-year vaiue waight
(percent]
Health insurance:
Medical care and hcspitalizaticn e e e Bage-year value extrapolated by constant-dollar benefits, 861
Incoma loss .. . ... e e Basa-yaar value extrapolated by constant-doliar benefits. 260
Workers' compensahon e e e Base-yoar value extrapolated by conatant-dollar benefita. 362
Cleaning, storage, and repair of clolhmg and ahoes
Shoe cleanlng and repair ... ... e e . CP for other apparal aarvices . ... . .............. 055
Cleaning, Iaundenng. dyeing, pressmg afteraticn, CP1 for laundry and dry ¢leaning other than coin 532
storage, and repair of garmants. operated.
Barbershops, beauty parlars, baths, and health ¢lubs:
Beauty parers .. ..., ... . CPl for beauty partor services for females ... . ... 842
Barbershops and o‘thers e e CPIl far haircuts and other barbarshop sarvices for malas 200
Cther parscnal care sarvices:
Watch and clock repair . .. . ... ... ... ... ..... CPl for ather apparel services . 094
Clothing repair not elsewhere classified ... .., . CPI for laungry and dry claamng othar than coin 413
operatad.
Brokerage charges and investment counseling:
Stock brokeragacharges . ..., ....... ... ... Basa-yesr value exirapolated by corders placed by 433
individuals.
Other brokerage charges and investment counsaling. Implicit price deflator for stock brakerage charges . . . . 287
Bank service charges, frust services, and safe deposit  CP! for personal financial services . .. ... .. ...... 786
ke rental.
Finanzial services lumished without payment by banks, Base-year value extrapelated by paid employes hours of 4.009
credit agensies, and investmant companies. relevant financial institutions.
Other personal business:
Expensa of handling life insurance ., .. .,........ BEA composita index of input prlces ............. 2.459
Legai sarvicas ... .. v CPlfor lagal servicefess ... ... ... ............. 1.827
Furmeral and turial expanses CPlfor funerel expenses . .. . ................... 479
Cther:

Trade union expenass ...............,.... BEA composite index of input prices .., ... . ... ... 424

Professional associalion sxpensas BEA composite index of input prices . . ............ 143

Emplaymant agsney fees, morey orders, classrﬁed CPl4or personal financial servicas .. ... .. ... o 293

advertisoments, accountants and ftax return
preparation services.

Other personal business, nec. ..., .. ... . CPlior legal services . . ... ..., .. .. ............ on
Admissions to spacified spactator amusements , . .. . . CPlforadmissions ... .. ... . ,................. 758
Other racroation;

Radio and telavision repair , ... .............. . CP! for appliance and furniture repair ....... .. ... 270
Clubs and fratermal organizations except insurance. BEA composite index of inpul prices . . ...... ... ... 374
Commercial participant amusements:

Bowling and billiards ... ......... e CPifor participant aports ... ... ... ... ... 188

Qther ... ... CP1Her other entartainment services . ... .......... 85Q

Parimutuel nat receipta . ... ..., ... .. ... Baseryearvalue exirapolated by constant-dollar winnings. 218
Crthar recraation, n.e.c.:

Pets and pat care services . ........ e CPlfor pet supplies and expense . . ......... ..., 292

Cable television .. ... ..................... CPl1or cabla television . ., . | e 457

Video cassofterental . ..., .....,.,. . ... .... Caonslent dollars equals currum dollars ............ 038

Film devalopment, photo s‘!udlos. high school  OPl{or other entartainment services . ... ..... ... . . 1,745

recreation, lattaries, and commercial amusements
n.ea.c,



Table 3.—Constant-Dollar PCE for Services: Methods Used and Sources of Estimates

Catesgory Price index for deflation or quantity exirapolater of 1982
base-yeer value wsig ht
(parcent]
Ownar-sceuplad nonfarm dwellings—space ramd . . . ., CPljor owners' squivalertrent ................ .. 21.238
Tenant-occupied nonfarm dwellings—ent ... ... ..., CPl for rent, residential . 7.581
Rental value of farm dwellings ... . ....... ... .. . Base-year value enrapalated by nat sto::k of furrn 1.260
dwellings.
Other houasing:
Hetels and motels .. ... ...... ... e e CPIl for lodging while cut of town . . ..., ... .. .. 840
Educational institutions . .. ... ... ... . ... CFl for lodging while et schaol ... . ..., ..., .. ., 273
Other . . . ... ... e CPlfarrent, magidential .. ... ..... ..., ..0.00-. .. 070
Electricity . CPiferelaatricty .............. .......... ... 4583
Gae CPlfor wility (piped) g6 ... .vu vt onn oo, 2503
Water and other sanitary SBIVICES . ... ... ..., CPI for water and sawerage mamtenanca - e 1.145
Telephone and telegraph . CPl for talephone services . ............ e 3.467
Domestlc servics: :
Payincesh ...... ... ... .. ..... ........ CPl for domestic services , . ......... ... R 595
Pay in kind , CPiforfoodatheme .. ........ ..... .. ........ lardi)
Other household operatwn aar\dces
Electrical. uphslstery, and furniture repalr e CPl fer appliance and furnfture repeair .. ... ... . .. 292
Pagtaga ..., ., . . CPlforpestage ............. ... .. ¢, vaiun. 432
Household msurance ....................... Base-ysar vealue extrepolated by cnnstarrt doilar 168
premiums,
Moving and storage and all other household TPl for moving, storage, fraight, housahold faundry and £08
operetion serviess, dry cleaning services.
User-aperated fransporeation:
Fepelr, greasing, washing, parking, storage, and CPl for sutomobile maintenance and repair . . 3,451
rental,
Bridge, tunnel, ferry, and roadtells ... ..... ... .. BEA 1all price index basad on trade sourse data 15
Insurance pramiums less claims paid . .......... Base-year velue extrepolated by constant-dollar .Baz
premiums.
Transit systems ......... e CPI intracity mass transit 295
Cther purchasad local transpoﬂatwn
Taxicab ,......... e e CPlfortaxifares . .. ... ........ ... ........... 288
Railway (cornrnutatlon) ...................... CPl for intracity mass transit ... ... ... ..... .. .., 03s
Anitway {excluding commutation) . .............. CPl for intercity trainfare . .., . ... .............. 043
Bus CPl for intercity busfare .. ... ................. g2z
Aifline ... b e e BEA price index . . ....... .. .. . . 0 e 1.427
Other purchased mten:rty fransportalion . .......... CPl for public tramsportetion .. ... ..... ... ..... . 20
Physiclans ... ..., ........... CPIforphysicinnsservices........,...“...... 5.299
Dantigls . ... ... . e CPl for dental services . . . . 1.554
Cther professional services . . N CPI for services by other medmal prolasslonala ,,,,,, 1.908
Privataly comtrolled hospitals and sanrtarlums
Nonprotit hospitala . ......... ..... ... . ..... Composita index of input prices from Health Care ¥.836
Financing Administration,
For-profit hospitals . ........................ CPl for hospital room. 1.030
Nursinghomes .. .. ... . .... ... . ... . ..., . Composite index of input prices from Heaith Care 1.624

Financing Administration.



Table 3.—Constant-Dollar PCE for Services: Sources of Estimates—_Continued

Category

Price index for deflation or quantity extrapolater of
base-year valus

1982
weight
ipercent]

Higher sducation . ......... .. . ... .....

Elementary and secendary scheols ... ...
Other private aducation and rassarch
Religicus and wallare activitias
Met foreign travel:

Foreign travel by U.5. residents .........

Less: Expenditures in the U8, by fereigners

Composits index of input pricas from trada source.
2EA composite Index of input prices . .. .... . ...
BEA tomposite index of input prices . . .. ... ... .
BEA composite index of input prices .. . ... ... ... ..

BEA composite index of CPl's for selected fomign
soUntHas.
BEA composite index of U.S, CPl components . ... ..

1178
1.066

4.321
1.320

-1.225

CPl Consumer Price Ingex
n.ec. Not slaewhere classified.



Table 4.--Constant-Dollar Net Exports of Services:
Methods Used and Sources of Estimates

Price index for defiation or 1982
Category quantity extrapolator of weight
base-year value {percent)
Exports
Factor income . . . . . . . ., . IPD for net domestic product . . . .. 61.925
Other services:
Transfers under U.S5. military
agency sales contracts:
Adreraft . . . 0 . L L. oL L. Government purchases IPD for 2.481
military aircraft.
Ships o v v & & 4 v v 4 v . Government purchases IPD for .406
military ships.
Vehicles , . . . . ., . .. Government purchases IPD for .836
military vehicles.
Missiles . . . . . ... .. Government purchases IPD far .840
military missiles.
Weapons . . . . . .. .. . . Government purchases IPD for 171
military small arms.
Ammunition . . . . . . L. .. .. Government purchases IPD for .205
military ammunition.
Communications equipment Government purchases IPD for .123
military electronic equipment.
Other equipment . . . . . . Government purchases IPD for .166
other military equipment.
Construction . . . ., , .. Government purchases IPD for 1.376
military construction.
Services . . . .. .. .. Government purchases IPD for 1.444
other defense services (ex-
cluding compensation).
Travel . . ..., .. ... Composite of CPI’'s for meals, 8.378
lodging, transportation, and
miscellaneous goods,
Passenger fares . . . . . . . Index of passenger revenue per 2.145

passenger revenue mile based

on Department of Transportation
data on international operations
of U.S. air carriers.



Table 4.--Constant-Dollar Net Exports of Services:
Methods Used and Sources of Estimates--Continued

Category

Price index for deflation or
quantity extrapolator of
hase-year value

1982
weight
(percent)

Exports (cont’d.)

Other transportation:
Freight receipts:
U.S. ocean carrier--Tiner/
tramp.
U.S. ocean carrier--tanker

U.S. Great Lakes carriers .

u.
U.Ss. railroads , ... . .
U.S. pipelines ., .. ..

Port expenditures in United
States:

S, airlines . , . . . ... ..

Foreign liner/tramp . . , . .

Foreign tanker , . . . . .

Foreign Great Lakes carrier .

Foreign airlines , . ., ., . .

Foreign railroads . , , , .

Yessel and freight car hire:

Vessel charter . ., . . . . .

Freight car rental . . . .

Royalties and Ticense fees . . .
Medical services . .. ... . .

Foreign students’ expenditures

Other private services . ., . .

U.S. Government miscellaneous
services.

Base-year value axtrapolated by
Census Bureau export tonnage.
Base-year value extrapolated by
Census Bureau export tonnage.

IPD for U,S. ocean carriers. . . . .

Base-year value extrapolated by
export freight ton-miles.

PPI for railroad freight. . . . . .
IPD for gross product originating

in pipelines.

Base-year value extrapoiated by ex-
port and import freight taonnage.
Base-year value extrapolated by ex-
port and import freight tonnage.

IPD for foreign liner and tanker
port expenditures.

Base-year value extrapolated by ex-

port and import ton-miles.

IPD for gross product originating

rajilroads.

Index of charter hire prices from
Maritime Research Incorporated.
Price index based on Association of
American Railroads data on daily

boxcar rentals.
IPD for gross demestic product.

CPI's for physicians’ and hospital

services,
CPI for all items .. . ... .
IPD for gross domestic product.
IPD for government nondefense
sales of services.

2,063
.034

.a1a
.515

.030
192

2.319
701
. 007

2.291
047

L] n?a
.038

4.8?1

(")
4.127
.360



Table 4.--Constant-Dollar Net Exports of Services:
Methods Used and Sources of Estimates--Continued

Price index for deflation or 1982
Category quantity extrapolator of weight
hase-year value (percent)
Exports {cont‘d.)
Financial services furnished Base-year value extrapolated by 1.91p
without payment by banks, paid employee hours of relevant
credit agencies, and invest- financial institutions.
ment companies.
Adjustment for U.S. territories IPD for gross domestic product . . . . -.044
and Puerto Rico.
Imports
Factor income, BPA components . . . . . IPD for net domestic product. . . . . 43.684
Factor income, imputed interest
paid to foreigners . . . + « + « » &« Base-year value extrapolated by paid 3.296
employee hours of relevant financial
institutions.
Other services:
Direct defense expenditures
abroad . . . . . . . . v e e e e e IPD calculated from detail below.
Petroleum . . . . . e e e e e e Government purchases IPD for 2.527
military petroleum. _
Construction . . . . . . ¢« ¢ @ .. Government purchases IPD for 1.590
military construction.
Compensation of foreign labor . . . Government purchases IPD for 1.912
compensation of foreign Tabor.
Other + « + v v 4 ¢ ¢« o & o 4 s s Foreign-country CPI's (exchange B.165

rate adjusted) weighted by mili-
tary spending.

Travel . . v & 4 4 v 2 h s e e e s Foreign-country (CPI1’s (exchange 14,390
rate adjusted) weighted by
travel.
Passenger fares:
Airline . . ¢ v s s s 0 s 0 s Index of passenger revenue per 5,204
passenger revenue mile based on
Department of Transportation
data on international operations
of U.S. air carriers.
Qcean . . . v - h v v e e e e e IPD prepared by BEA. . . . . . . . . . .337



Table 4.--Constant-Dollar Net Exports of Services:
Methods Used and Sources of Estimates--Continued

Price index for defiation or 1982
Category quantity extrapolator of weight
base-year value (percent)
Imports (cont’d.)
Other transportation:
Freight receipts:
Foreign ocean carrier--liner/ Base-year value extrapolated by 5.169
tramp. Bureau import tonnage.
Foreign ocean carrier--tanker . . . Base-year value extrapolated by 1.291
Census Bureau import tonnage.
Foreign Great Lakes carriers IPD for foreign ocean carriers. . . . .062
Foreign airlines . . . . . . . .. Base-year value extrapolated by .842
Census Bureau import tonnage.
Foreign railroads . . . . . . . . . PPI for railroad freight. . . . . .. .057
Port expenditures abroad:
U.S. Tinerftramp . . . . . . . . Base-year value extrapolated by 1.404
Census Bureau export and import
tonnage,
U.S. tanker . . . . o « v+ . Base-year value extrapolated by .BE8
Census Bureau export and import
tonnage.
U.S5. Great Lakes carrier . . . . IPD for U.S. liner and tanker port .008
expenditure,
U.5. airlines . . . . . . . . .. Base-year value extrapolated by 3.170
Census Bureau export and import
tonnage.
U.S. railroads . . . .. e e IPD for gross product originating 063
in railroads.
Vessel and freight car hire:
VYessel charter ., . . . . . . .. Index of charter hire prices from .578
Maritime Research Incorporated.
Freight car rentals . . . . . . . Price index based on Association .089

Rovalties and Yicense fees . . . . .
U.5. students’ expenditures . . . . .

Qther private services . . . . . . .
U.5. Government payments for
miscellaneous services

of American Railroads data on
daily boxcar rentals.
IPD for gross domestic product . . . . 219
Foreign-country CPI's (exchange ("}
rate adjusted) weighted.
IPD for gross domestic product. . . . 3.382

Foreign country CPIl’s (exchange- 1.695
rate weighted by expenditures.

BPA Balance of payments accounts, NIPA National income and products.
CPI Consumer price index. n.e.c. Not elsewhere classified.

GDP Gross domestic product. PPI  Producer price index.

IPD Implicit price deflator.

' Not covered in published estimates until 1985.



Table 5.--Constant-Dallar Federal Government National Defense Purchases of
Services: Methods Used and Sources of Estimates

Price index for deflation or quantity extrap- 1982
plator of base-year value weight
Category {percent)
Compensation of employees:
Military:
Special pays . . . . . . DOD prices . . « « « = v 4 o s v » o = s e e s 1.241
Dther . . . .+ 4+ =« + = & & Base-year value extrapolated by active duty per- 43,282
sonnel by rank (10 for officers, 4 for warrant,
officers, and 9 for enlisted), by cadets, and
reserves.
Civilian . . . . .« . .« . Base-year value extrapolated by employment by 21,521

grade and step and by hours worked.

Other services:

Contractual research and
development:

Department of Defense . Composite index of DOD and proxy prices, from 10.866
: BEA survey.
Department of Energy . Composite index of DOD and proxy prices, from 1.948

BEA survey.

Instailatien support:

Utilities:
Electricity . . . . . . Cmposite index of 15 PPI's and 2 ER'Ss . . . . . . 1.221
Matural gas . . . . - . CPI for utility piped gas . . . . . . . . « . « . .361
Water and sewage . . . CPl for water and sewerage maintenance {ERA) . . 111
S5team and hot water . . CPI for water and sewerage maintenance (ERA) . . 032
Communication:
Postage . . . . . « . . Composite index of 20 PPI's . . . « « ¢« ¢« + & & . .159
tocal telephone . . . . PPI for local business phone . . « + ¢« v « + 4 576
Other . . . . . « « .« . Composite index of DOD prices . . . . + « + - . . 4158
Other:
Housekeeping . . . . . Index of AHE for services to buildings (ERA) . . 67
Equipment maintenance. Index of AHE for miscellaneousbusiness services . 1.020
Property maintenance. Composite index of DOD prices (ERA) . . . . . .. 2.081
Rental of property . . CPI for residential rent . . . . . . .. .. .. .249
Leased equipment . . . Index of AHE for miscellaneous repair services . 401
Contractor-operated
facilities. Composite index of 7 AHE'S . . . . . . « « . . . 1.894
Other . . . . +. « . . . Composite index of 5 AHE’s (ERA). . . . . . . v o .290
Weapons support:
Depot maintenance:
APMY & o v v s e s e Composite index of DOD prices . « . « « + ¢« + « 291
Air Force . . « + « + Composite index of 4 AHE’'s . . . . . . . . . .. 1.002
Navy . . « s ¢ v v o & Composite index of DOD prices . . . . . . . ... 2.043
Procurement services:
Aircraft . . . . . « Composite index of 2 AHE'S . . . . . . « . « .« » L51Y
Missiles . . . . . . . Compusite index of 2 AHE'S . . . . . . . . . .. . 149°
Navy ships . . . . . . Composite index of 2 AHE’'S . . . . . . . . . . . .181
Army weapons . . . . . Composite index of 2 AHE's . . . . . ., . . «. . . 145



1ARIE JeTTeRisLdii Ul ciar rederal wovernment National Defense Purchases of
Services: Sources of Estimates--Continued

Price index for deflation or quantity extrap- 1982
lator of base-year value weight
Category {percent)
Personnel support:
Training and education . Composite index of DOD prices . ., . ..., .. .238
Consulting . . . . ... Index of AHE for miscellaneous services . . . . 1.296
Foreign nationals . . . . Composite index of DOD prices (ERA) . . . . . . 1.295
Transportation of materiel:
Air . L, L L. e e Composite index of DOD prices . . . . ... .. L1186
Sea . .. .. L. Composite index of DOD prices . . . . . . . . . .823
Rail . . ., ..., ..,.. Composite index of DOD prices . .., . ... .. . 154
TrPuck .« . . ., . . ... Composite index of DOD prices . . . . . e v 1.368
Terminal services . . . . Composite index of DOD prices . ... ... .. 056
Travel of persons:
Rir o L o 0L Lo Composite index of DOD prices . . . . ... .. .957
Bus and rail . . .., .. Composite index of DOD prices . ., .. ... .. .047
Reimbursable travel . . . Composite index of DOD and OPM prices 1.050
and 2 CPI's.
Other' . . . .. ... .. Index of AHE for miscellaneous services . . . . -.037

" Includes purchases under the military assistance program.

AHE Average hourly earnings.

CPI Consumer price index.

DOD U.S. Department of Defense

ERA Exchange-rate adjusted.

IPD Implicit price deflator.

0PH 0ffice of Personnel Management.
PP Producer price index.



Table 6.--Constant-Dollar Federal Government Mondefense Purchases
of Services: Methods Used and Sources of Estimates

Category

Price index for deflation or extrapolater of
base-year value

1982
weight
(percent)

Compensation of employees:
Civilian compensation . . .

Coast Guard compensation .

Other services:
Travel . .. . .. N

Air transportation of
things . . . . . . .. . .

Rail transportation of
things . . . . .. . . . .

Sea transportation of
things . . . . . . . ..

Truck transportation of
things . . . ... . ..

Parcel post service . . . .
Rental services . . . . . .
Communications services . .
Water, sewerage, and
sanitation services . . .
Electricity « « . . . . . .
Electrical repair services

Other repair services . . .
Business services . . . . .
Services to aircraft and

aerospace equipment . . .
Ship services . « « + « . .

Other communications
services . . .. . . ..

Real estate services ., . .

Base-year value extrapolated by employment (by
grade and step) and by hours worked.

Base-~year value extrapolated by employment (by
grade and step) and by hours worked.

National Defense purchases IPD for travel of
persons.

National defense purchases IPD for air transpor-
tation,

National defense purchases IPD for rail transpor-
tation,

National defense purchases IPD for sea transpor-
tation,

National defense purchases IPD for truck transpor-
tation.
IPD for parcel post service . . . . .. ... ..
CP1 for residential rent . . . . . . e e e e
CP1 for telepheone services . . . ... . .. ..
CPI for water and sewerage maintenance . . . .
PPl for electric power . . . . . .. . e e e e
Index of AHE for electrical repair shops
industry.
Index of AHE for miscellaneous repair
services industry.
Index of AHE for miscellaneous business
services industry,

Index of AHE for aircraft and parts industry . .
Index of AHE for ship and boat building and re-
pairing industry.

Index of AHE for communications services indus-
try.

Index of AHE for real estate operators and
lessars industry.

58.987
1.987

1.569
Q60
.105
033

273
.020
1.020
1.182
Q8.
176
1.784
.235
1.608
2,198
471
.087

1.580



Table 7.--Constant-Dollar State and Local Government Purchases
of Services: Methods Used and Sources of Estimates

Category

Price index for deflatien or quantity extrap-
olator of base-year value

1982
weight
(percent)

Compensation of employees:

Education compensation .

Other compensation . . .

Other services:

Electric service . . . .
Air transportation . . .
INSUrancCeE + + « o« &« o =« «
Automabile Teasing, re-
pair, and parking . . .
Educational services
Entertainment services .
Transportation and
warehousing . . . . .« .

Lodging while out of fown
Miscellaneous repair and
other services ., . . . .
Medical care . . . . ..
Gas production and
SEFVICE 4 v 4 s v e e s
Paostal services . . . . .

Professional services . .
Rental services . . . . .
Communication services .
Local transportation . .
Water, sewerage, and
sanitation services . .
Financial services fur-
nished without payment
by banks, credit
agencies, and invest-
ment companies.

Base-year value extrapolated by full-time equiv-
alent employment, average work week, and (for
primary and secondary teaching) change in years
of experience and level of educational attain-
ment.

Base-year value extrapolated by fuli-time equiva-
lent employment and average work week.

PPI for commercial power, 40 kw demand . . . . .

CPI for airline fares . . . . . .+ « « & & « = &
CPI for automobile insurance . . . - . 4+ . . .
CP1 for other automobile related fees . . . . . .
CPI for college tuition . . « « + « o « & o + &

cPI for entertainment services . . . . . . . . .

IPD for Federal Government purchases of non-
defense transportation service.
CPI for lodging while out of town . . . . . . .

CPI1 for maintenance and repair services . . .
CPI for medical care services . . . . . . « « &

CPI for utility piped gas . . +« « « + « +

IPD for Federal Government purchases of non-
defense parcel post service.

CP1 for professional services . . .

CPt for residential rent . . . . . : : : : : :
¢PI for telephone services . . . « « « + « + .
CP1 for intracity mass transit . . . . . . ..

CPI for water and sewerage maintenance . . . .
Base-year value extrapolated by paid employees
hours of commercial banks.

44,124

37.7z.

2.242
654
.115

.38%
.089
-.415

.384
.349

2,999
1.100

927
2

3.859
1.969
.735
.995

.288
1,196

CPIL
IPD
PP]

Consumer price index.
Implicit price deflator.
Producer price index.



