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Maj or U.S. econom c data, nost notably GDP and | ndustri al
Production, are undergoi ng naj or changes. Proposals have been
made for significant alterations in the CPI. The revision
process has hel ped to spur debate on such topics as the proper
met hod of accounting for high technology’'s role in the econony,

t he reported sluggi shness of productivity growh in many service
i ndustries, and the overstatenent of price increases for numerous
products. This paper attenpts to assess the potential inpact of
sone of these problenms on our understanding of basic trends in
the econony. It is found that wwth even fairly generous
assunptions as to the tinme path of errors in price data, the
fundanental s of the econony’s broad novenents do not change:
productivity and real earnings growh were likely stil
substantially slower in the first half of the 1990s than before
1973.
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Maj or U.S. econom c data are undergoi ng fundanental changes.
The construction of the two major indicators of aggregate
econom c activity--G oss Donestic Product (GDP) and Industrial
Production (IP)--have been substantially revised. The best-known
forecasting gauge--the Conposite |Index of Leading Indicators
(CLI')--has al so undergone a significant revision. Finally, as
has been wel | -reported, proposals have been made for significant
alterations in our major inflation index--the Consuner Price
| ndex (CPI).

This paper starts with a brief overview of the data
revisions. The revision process has hel ped to spur debate on
such topics as the proper nethod of accounting for high
technology’s role in the econony, the reported sluggi shness of
productivity growh in many service industries, and the
overstatement of price increases for nunmerous products. The
|atter part of the paper attenpts an assessnent of the potential

i npact of sonme of these problens on our understandi ng of basic
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trends in the econony. Essentially, it is found that with even
fairly generous assunptions as to the tinme path of errors in
price data, our fundanental view on the econony’ s broad novenents
does not change: productivity gromh was likely stil
substantially slower in the first half of the 1990s than it was
before 1973. \When we narrow our definition of output to a
concept nore likely to be directly tied to household welfare the
evidence is also strong that the post-1973 slowdown in rea
earnings growh is continuing. A general inplication of this
analysis is that the possible discovery and correction of many
sectoral biases in the inflation, output and productivity data in
many industries is nore likely to pay off in the formof a
great er understandi ng of the sources of econom c growth rather
than in finding a radically different path for the growth of
aggregate activity and economc well-being. A further
inplication is that the hunt for “mssing” real output in the
aggregate data could well be nore fruitful if directed at
under statenments of nom nal output rather than overstatenments of
i nflation.

Revi sions in the | ndexes

Traditionally, incom ng readings of the major U S. out put
series--Goss Donestic Product and Industrial Production were
produced using the fixed-base year Laspeyres technique. The
aggregate series were constructed by wei ghting i ndexes of output

i n individual conponents by prices in sone past base year. 1In
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cases where the contenporaneous price structure was quite
different than that of the base year, this procedure had the
effect of giving undue inportance to conponents whose rel ative
prices had fallen since the base year. Note that “undue” is
meant wth both a positive and normative inference--according to
basi c econom c theory, the current relative price structure
should reflect the scarcity value of different products. It is
fallacious to assign a relative inportance to a product higher

t han the market does.

The positive, practical problemw th the Laspeyres technique
was the tendency for initial estinmates of aggregate output to be
revised down as base years were noved forward. The positive bias
inthe initial estimates arose fromthe natural tendency of
output to rise nost rapidly in sectors whose relative prices are
falling. The Laspeyres techni que assigned weights in the
conput ati on of aggregate growh to these rapidly-grow ng areas
proportional to their higher relative prices in the far-off base
year; when the base year was noved forward the weights on the
rapi dl y-grow ng sectors fell and overall output growth was
reduced.

The problens with the Laspeyres nethod were wel | -under st ood.
They gai ned greater urgency, though, because of the spectacul ar
rise in output, and fall in prices, in the conputer industry. In
the late 1980s, as the base years for GDP and | P conputations

were noved from 1982 to 1987 the reductions in aggregate growh



estimates were quite noticeable.

The obvi ous solution to this problemwas continually noving
forward the base year, and constructing the output aggregates as
“I'i nked” or “chained” indexes tied to sone base year and backed
out fromthe conputed annual growth rates (this was already done
on a five-year basis for IP, but the long tinme interval neant for
an awkward transition around the base years). This change was
made in 1995-97 for both GDP and IP; in the course of the
transition the decision was al so made to drop the Laspeyrses
techni que for conputing aggregate growh in favor of the Fisher
| deal nethod.! The Fisher Ideal nethod conbines (using the
geonetric average) aggregate growth conputed by the Laspeyres
technique with that conputed by the Paasche procedure (which
i nvol ves assigning current prices to sectors to cal cul ated
aggregate growh). Research has established the theoretica
attractiveness of this |ong-proposed nethod of conputing
aggregate output and price indexes (Diewert, 1976, 1983a, 1983b,
1987) .

The revisions of the aggregates brought into sharp focus the
apparent failure of trend output and productivity to inprove in

the 1990s, despite the extraordinary growmh in spending on high-

1 For overviews of the switch in GDP, see Young, 1989;
Triplett, 1992; Mtley, 1992; Landefeld, 1995;, Landefeld and
Par ker, 1995; and Steindel, 1995; for the |IP change see Corrado,
G | bert, and Raddock, 1997
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technology itens.? Debate began to focus on potential problens
with price indexes. |If inflation is overstated, real output and
productivity growh are being understated. In support of the
argunment that there may be significant problens with the price
data in the service sector, in particular, has been the
observation that the published productivity data for much of the
servi ce sector of the econony continues to be very
di sappoi nting.® Observation has al so been made of the rather
[imted coverage the existing industrial classification system
gives to the service sector--in the sense that there are fewer
classifications at a disaggregated |evel--of rapidly grow ng
tertiary services in such areas as health care, finance, and
busi ness services. There appears to be a presunption that
i nprovenents in the data collection systemmght result in upward
revisions of real growmh for the service sector and overall GDP
per haps because of inprovenents in the construction of price
i ndexes (Baily and Gordon, 1988).

The grow ng inportance of the service sector to the econony-

-or, at least, the relative decline in inportance of goods

2 See Business Wek, 1995; Farrell, 1995; and Spiers, 1995,
for criticisns of the revisions. MNanee, 1997, discusses the
continuing puzzle of |ow productivity grow h.

3 Slifman and Corrado (1996) note the oddly slow growth of
t he noncorporate sector of the econony. Wiile there are many
services in this sector it is by no neans synonynous with
services as a whole, nor is it clear that all the data problens
are on the price side.
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producti on--has been underscored by changes in the Conposite
| ndex of Leading Indicators (CLI). 1In the recent revision of the
i ndex, |ong-standing conponents that were presumably nost closely
related to the manufacturing sector--commodity prices and
unfilled orders for manufactured goods--were dropped (Conference
Board, 1996). One of the new conponents placed in the index was
the spread between the yield on the 10-year Treasury Bond and the
Federal funds rate, in line with recent studies suggesting its
val ue as a generalized forecasting variable (Estrella and
M shkin, 1996). An alternative, non-exclusive view, is that this
variable may also foretell expansion in the very large financi al
sector of the econony. O course, these changes in the index
were pronpted by the statistical need to nmaintain a good
forecasting tool, rather than by a priori notions about tying
i ndi vi dual conponents to individual sectors. Still, it is
reasonable to think there should be sonme rough correspondence
bet ween the conposition of such an index and that of the econony.

VWat are W M ssi ng?

There is then a fairly w despread inpression that the
publ i shed data could be m ssing significant novenents in the
econony- - possi bly because of underestimtion of the effect of
hi gh technology in the service sector (Business Wek, 1995;
Farrell, 1995; Spiers, 1995; and Quinn and Baily, 1994; discuss
t he inmpact of high technol ogy on the service sector; Baily and

Gordon, 1988; and Gordon, 1995, discuss |ow reported service
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sector growh). At one extrene, it has been argued that
aggregate productivity gromh m ght be as high or higher today
than in the 1950s and 1960s (Nakarmura, 1997). This section
attenpts to quantify the anount that aggregate real growh may be
hi gher than we observe due to understatenents of service sector
activity resulting fromoverstatenments of service sector
inflation, exam ning a nunber of sets of data: real CDP, real
productivity growh, and a neasure of average real earnings
gr owt h.

Al t hough di scussi ons of understatenments of overall growth
often focus upon the oddly | ow productivity growh rates in many
service industries, it is unreasonable to estimate
under st atenents of aggregate real growth by sinply addi ng-up
understatenents of productivity growh and sectoral output, at
| east in any sinple fashion (Baily and Gordon, 1988; and Gordon,
1995). The problemis that in the U S data, industry output is
measured as val ue-added, not sales. If an industry’s output
growh is understated, it is possible that the output growh of
sone supplier or custoner industry is overstated; getting a fix
on the understatenent in aggregate output would then involve
wor ki ng through industry |inkages in an input-output framework.

A much sinpler way to conpute possible output growh
understatenent is to use estimtes of individual price
overstatenments to adjust the real expenditure data. In the

exerci ses below, this procedure will be followed. The working
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assunption is that the price overstatenent issue is of particular
inportance in services. This is not to deny that there may well
be overstatenents in the prices of goods or structures--indeed,
in the Boskin conm ssion report (Boskin, et al, 1996), nobst of
the hard data in support of inflation overstatenent came from
studi es of goods prices. However, there is little reason to
believe that problens with the overstatenent of goods price
inflation have increased as tine has passed, while the dramatic
changes in the nature of many services gives us sone reason to
t hink that biases nay have grown over tine.*

Table 1 gives the basics on the conposition of aggregate
spending. A bit over half of GDP consists of spending on
services. About 20% of the spending on services consists of
gover nnment conpensation of enpl oyees plus depreciation of
government capital, and nore than 10% consists of the inputed
services provided by the housing stock. Thus, only two-thirds of
total spending on services--about one-third of GDP, but a higher
share of nonfarm busi ness out put--consists of actual purchases of
services fromthe private sector. Another significant portion of
servi ces consists of those whose prices are probably neasured
fairly well, or, at |east probably no worse than in the past--

itens such as utilities and transportation. This |eaves only

4 The issue fundanental ly invol ves adjusting posted price
increases for quality inprovenents. Hulten, 1997; and Mul ten
and Moses, 1997; discuss the theory and practice of quality
adj ustnents in the CPI.
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about 40% of spending on services--about 20% of CGDP--in
categories where there are significant questions about pricing--
areas such as financial and business services, nedical care, and
educati onal and charitable expenses. (Giliches, 1994, notes the
rising inportance of “hard-to-neasure” products, though his Iist
is sonmewhat |arger than the one used here.) Note that spending
on these services enters directly into GDP when it is nmade by
househol ds or governnents or is a part of foreign trade.

Assumi ng that the national accounts correctly neasure
current-dollar spending in these service categories, we can
readily conpute the effect on real growth of alternative, reduced
estimates of inflation in these hard to neasure sectors. Table 2
presents such estimates. They are made under two assunptions: 1
Inflation in these sectors is uniformy overestimted by 2
percentage points a year. 2. Inflation in these sectors is
reduced to equal that in the rest of the econonmy. Alternative
measures are presented of overall GDP growth and nonfarm busi ness
productivity growh. The periods to which these alternatives
apply is 1. 1960 and thereafter. 2. 1974 and thereafter. 3.
1983 and thereafter. 4. 1992 and thereafter.

In general, reducing the rate of inflation in the rapidly-
grow ng “hard-to-neasure” service categories does raise recent
growh rates. CDP growh over the |ast generation would have
averaged .3 percentage point higher, and nonfarm busi ness

productivity growth about .4 percentage point higher, if the
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inflation nunbers in these categories had been | ower along the
lines of the alternatives.® However, the nore interesting
inplication is what these adjustnents would have neant to the
| ong-term dynam cs of the econony. The answer is, not too nuch:
conparing the growh rates shown for the later periods in the
alternative lines with the published nunbers for the period
before 1973 indicates that real GDP growmh and real productivity
grow h would still have been significantly lower in recent years
than in the 1960-1973 period even if the overstatenent to
inflation in these categories is assuned to have started in
recent years (if the inflation overstatenent began earlier the
conclusion is even nore valid). One cannot neaningfully assune
t hat reduced neasured aggregate output and productivity growh is
an artifact of problens in pricing certain types of services
unl ess one believes that the problens are very |large indeed
relative to those of the past (There could, of course, be |arge
persi stent overstatenents of price changes throughout the
econony, but the point at issue here is whether the conpari son of
gromh today with the past changes nuch if the inflation
overstatenments in certain sectors have grown over tine).

Anot her set of issues involving m sstatenment of prices

> The productivity adjustnent is al nbst surely exaggerat ed,
since it was nmade assum ng that all outlays in the hard-neasure-
categories were produced in the nonfarm busi ness sector. Many
nmedi cal , educational, and religious and welfare services are
produced directly in the nonprofit sector of the econony.
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involves the growh of real inconme. How nmuch of the reported
post-1973 decline in growh of average real inconme may be due to
probl ens in deflating nom nal incone? The answer to this
question involves reconputing the growh of the cost of |iving.
A natural way to do this is to apply the above alternatives to
t he consunmer portion of hard-to-price services and reconpute the
growt h of the chain-weight deflator for personal consunption.
This procedure was done, with the partial nodifications that 1.
spendi ng on personal business services was renoved from
consunption, on the grounds that these expenditures do not
directly add to household well-being; and 2. spending on consuner
dur abl es--which is a formof asset accunul ati on--was renoved from
consunption and replaced by estimtes of the gross inputed rent
fromthe existing stock of durables (here neasured as
depreci ation® plus a 3 percent additional rate of return).

Tabl e 3 presents alternative estimtes of the growth of
average real inconme, with nom nal incone being conpensation per
full time equival ent worker in private nonfarm business. As was
the case for real output and productivity, alternative estinates
are presented on the basis of inflation for “hard-to-neasure”
services being equal to that for the rest of consunption, and 2

per cent age points |ower than published, for various tinme periods

SCurrent-dollar data on the depreciation of durables are
available in the flowof-funds tables. It was assuned that the
defl ator for depreciation was the sane as that for the stock of
dur abl es.
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since 1960. The top lines of the two parts of the table present
the real inconme growh data for the conventional neasure of
consuner inflation and that for the restated neasure, which
removes spendi ng on personal business activity and restates
dur abl es.

The results of this exercise are nmuch the sanme as those for
GDP and productivity: reducing inflation rates in selected
service categories does nmarkedly raise estimtes of real incone
grow h over the last few years--fromroughly .5%to 1% or nore
over the | ast decade. However, at best, all we can conclude is
that if either of these alternatives are correct--and only
correct for recent years, not for the whole period since 1960--
real income per enployee is now growi ng about half as fast as it
was in the 1960s. Wiile this is nore favorable than the nore
conventional calculations that real incone per worker is grow ng
much |l ess that half as fast as in the pre-1973 era, it hardly
changes the observation that real income growmh remains well
below its earlier standards.
Concl usi on

These exerci ses suggest that one is unlikely to explain away
continued historically slow growh of output, productivity, and
real incones through faulty pricing of various hard-to-price

services,’ unless the pricing problens have wi dened to such a

7 Sichel, 1997a and 1997b, reaches a sinmlar concl usion.
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magni tude that there has been, in reality, outright deflation for
a wde variety of products in these and ot her categories.

One inplication of these exercises is that the payoff from
reengi neering the statistical systemtoward services, with
enphasis on i nproved pricing, may not involve a radically
different picture for aggregate grow h, unless we think that
recent growh of nomnal output will be raised, along with
reductions in published inflation. One way a redesign of the
statistical system may produce higher nom nal output growth is a
through a redefinition of capital to include nore intangible
items, such as software and sone neasure of accunul ated R&D
knowl edge. Even this change, though, will not necessarily
i ncrease recent gromh relative to the distant past (conceivably,
the “stock” of, and the output generated by, R&D capital grew
even nore rapidly in the 1960s than today).

The real payoff froman inproved statistical systemcould
wel | be a greater understanding of the industrial sources of U S
grow h. Such an inprovenent could well guide policynaking and
possi bly inprove |longer-termforecasting. It seens nuch | ess
likely that we woul d see a maj or revanping of the stylized facts

suggested by the existing data.



15

Ref er ences

Baily, Martin Neil, and Robert J. Gordon, “The Productivity
Sl owdown, Measurenent |ssues, and the Explosion of Conputer

Power,”, Brookings Papers on Econonic Activity, 1988 no. 2,

pp. 347-420.

Boskin, Mchael J., Ellen R Dul berger, Robert J. Gordon, Zvi
Giliches, and Dal e Jorgenson, “Toward a More Accurate
Measure of the Cost of Living. Final Report to the Senate
Fi nance Commttee fromthe Advisory Comm ssion to Study the

Consuner Price Index.” Decenber 4, 1996.

Busi ness Wek. “Suddenly, the Econony Doesn’t Measure Up.” July

31, 1995, pp. 74-76.

Conference Board. “Forthcom ng Revisions to the Conposite
| ndi cators.” Business Cycle Indicators. Novenber 1996, pp.
3-4.

Corrado, Carol, Charles Glbert, and R chard Raddock, “Industria
Production and Capacity Utilization: H storical Revision and

Recent Devel opnents,” Federal Reserve Bulletin, vol. 83, no.

2, Feb. 1997, pp. 67-92.



16

Diewert, WE. “Exact and Superl ative Price |Indexes,” Journal of

Econonetrics, vol. 4, no. 2, May 1976, 115-146.

“The Theory of the Cost-of-Living Index and the

Measurenent of Welfare Change.” In WE. Diewert and C

Mont mar quette, eds., Price Level Measurenent: Proceedings

froma conference sponsored by Statistics Canada, M ni ster

of Supply and Services Canada, 1983 (1983a).

_______ “The Theory of the Qutput Price Index and the

Measurenent of Real CQutput Change.” In WE. D ewert and C

Mont mar quette, eds., Price Level Measurenent: Proceedings

froma conference sponsored by Statistics Canada, M ni ster

of Supply and Services Canada, 1983 (1983b).

“Index Nunmbers.” |In John Eatwell, Murray Ligate and

Pet er Newman, eds., The New Pal grave: A Dictionary of

Econom cs. New Yor k, Stockton Press, 1987.

Ehrlich, Everett. “The Statistics Corner: Notes on Chai n- Wi ghted

GDP.” Business Econom cs, October 1995, pp. 61.-62.



17
Estrella, Arturo, and Frederic S. Mshkin, “The Yield Curve as
a Predictor of U S. Recessions,” Federal Reserve Bank of New

York Current Issues in Econom cs and Fi nance, vol. 2, no. 7,

June 1996

Farrell, Christopher. “Wiy the Nunbers M ss the Point.” Business

Week, July 31, 1995, p. 78.

Gordon, Robert J. “Problens in the Measurenent and Performance
of Service-sector Productivity in the United States.” In

Productivity and G owth, Reserve Bank of Australia, 1995.

Giliches, Zvi. “Productivity, R&D, and the Data Constraint,”

Anerican Econom c Review, vol. 84, no. 1, March 1994, pp. 1-

23.

Hul ten, Charles R “Quality change in the CPlI.” Federal Reserve

Bank of St. Louis, April 1997.

Landefeld, J. Steven. “BEA' s Featured Measure of Qutput and

Prices,” National Association of Busi ness Econoni sts News,

no. 113, Sept. 1995.

, and Robert P. Parker. “Preview of the Conprehensive

Revi sion of the National |ncone and Product Accounts: BEA s



18
New Feat ured Measures of Qutput and Prices,” Survey of

Current Business, vol. 75, July 1995.

McNanee, M ke. “The Productivity Boomis Still a Mystery,”

Busi ness Week, August 25, 1997, p. 42.

Mot | ey, Brian. “lIndex Nunbers and the Measurenent of Real GDP,”

Federal Reserve Bank of San Franci sco Econoni c Review, 1992

No. 1, pp. 3-13.

Moulton, Brent R, and Karin E. Myses, “Addressing the Quality

Change Issue in the Consuner Price |Index,” Brookings Papers

on Econom c Activity, 1997 no. 1, pp. 305-349.

Nakamura, Leonard I. “Is U S. Econom c Performance Really that
Bad?” Federal Reserve Bank of Phil adel phia, mneo, Feb.

1997.

Quinn, Janes Brian, and Martin Neil Baily. “Information

Technol ogy: Increasing Productivity in Services.” Acadeny

of Managenent Executive, 1994, vol. 8, no.3, pp. 26-47.

Sichel, Daniel E. The Conputer Revol ution: An Econonic

Per spective. Washington (Brookings) 1997 (1997a).




19

“The Productivity Slowdown: |Is a G ow ng

Unnmeasur abl e Sector the Cul prit?” Review of Econonics and

Statistics, vol. 79, Aug. 1997, pp. 367-370 (1997b).

Slifman, L., and C. Corrado, “Deconposition of Productivity and
Unit Costs.” Federal Reserve Board, Cccasional Staff Study

1, Novenber 18, 1996.

Spiers, Joseph. “Why Can’'t the U S. Measure Productivity R ght?”

Fortune, Cct. 16, 1995, pp. 55-56.

Stei ndel, Charles. “Chain-weighting: The New Approach to
Measuring GDP.” Federal Reserve Bank of New York Current

| ssues in Econonics and Fi nance, Vol. 1, no. 9, Decenber

1995.

Triplett, Jack E. “Econom c Theory and BEA's Alternative Quantity

and Price |Indexes,” Survey of Current Business, vol. 72,

April 1992.

Young, Allan H “Alternative Measures of Real CGDP,” Survey of

Current Business, vol. 69, April 1989.




20

Table2

Alternative Estimates of GDP and Productivity Growth

1960-1996  1960-1973  1974-1996  1983-1996  1992-1996

GDP Growth

Published 3.2 4.2 25 3.0 2.7
Alternative 1:® 34 4.3 2.8 3.3 2.8
Alternative 2:° 34 4.4 2.8 3.2 2.9
Productivity Growth

Published 17 2.9 1.0 12 1.0
Alternative 1: 21 31 14 16 12
Alternative 2:2 2.1 3.2 1.4 15 1.3

8 Prices of hard-to-price services grow at sanme rate as
ot her products.

® Prices of hard-to-price services grow at 2 percent |ess
t han publ i shed.



21

Table3

Alternative Estimates of Real Income Growth

1960-1996  1960-1973  1974-1996  1983-1996 1992-1996

Published 11 25 5 3 4
Restated 13 25 5 5 4
Alternative 1 1.6 2.7 9 9 9
Alternative 2 1.6 2.6 9 9 9

Published: Growth of compensation per full-time equivalent employee, divided by persona
consumption deflator.

Restated: Deflator restated to eiminate personal business expenditures and durables
spending replaced by estimate of service flow.

Alternative 1. Prices of medical, educational, and religious and welfare spending assumed to
grow at same pace as other items.

Alternative 2. Prices of medical, educational, and religious and welfare spending assumed to
grow 2 percent ayear less than published.
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Table1

1996 Composition of GDP

Billions of Dallars Percent
Total 7636.0 100.0
Goods 2785.2 36.5
Structures 663.6 8.7
Services 4187.3 54.8
Government Employee Compensation 759.9 10.0
Government Depreciation 125.1 1.6
Space Rent 564.4 7.4
Other 2737.9 35.9
Har d-to-M easure Components 1774.9 23.2
Consumer 1499.0 19.6
Medical Care 808.1 10.6
Personal Business 421.1 55
Educational 119.6 16
Religious and Welfare 150.5 2.0
Government 179.0 2.3
Net Exports 96.6 1.3

All Other Services 963.0 12:6



