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“But part of the job of economists is weeding out errors. That is much harder
than making them, but also more fun.---- Robert M. Solow”

(from Jorgenson and Griliches, 1967, p.249).
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+ Statistical information for services industries is often less complete than for the
goods-producing sectors. 51

« Even though gross output MFP and value-added labor productivity do not always
agree — and indeed, they shouldn’t — the greater picture for these computer-using
services industries is the same, no matter which measure is used: Productivity
growth has slowed remarkably since 1973, compared with the earlier postwar years.

Additionally table is filled with negative productivity numbers. In fact, among the

computer-intensive services industries, only communications and wholesale trade

show upward trends. Negative productivity numbers are always puzzling.

+ With the possible exception of communications, the outputs of all these

computer-intensive services industries are hard to measure. As Griliches has




repeatedly emphasized, if we do not know how to measure the output of an industry,

then we do not know how to measure its productivity. And if the available

productivity numbers, measured as best the statistical agencies can, show negative

productivity, perhaps the reason is that economic statistics are missing part of the

output that these industries produce. 51-52
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+ Much of the praise is deserved, but so is much of the criticism.

- Bad data are bad data regardless of how they are used.
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Griliches [1986, p.1508]: Empirical economists have over generations adopted the

attitude that having bad data is better than having no data at all, that their task

1s to learn as much as is possible about how the world from the unquestionably

lousy data at hand.
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» Negative productivity growth always attracts skepticism, as well it should. In our

estimates, the following industries had negative labor productivity growth over the
1995-2001 interval: education (-0.57 percent); amusement and recreation (-0.41
percent); hotels (-0.57 percent); insurance carriers (-1.66 percent); local transit
(-0.61); and construction (-1.12 percent). Negative MFP trends are evident in some
services industries, particularly health and educational services.

+ Instead of mechanical “lopping off the tail” exercises, we believe that the statistical

agencies should take negative productivity growth as an indicator of the areas in

which they need to allocate resources to improve measurement. An exercise to trace

down the sources of the negative changes in productivity could offer considerable

insight into sources of some of the measurement errors. Because the sources can

include errors in price deflators, in current price output measures, in inputs — both
capital and intermediate inputs — and also in labor hours, identifying the sources

inevitably is a multiagency task, and we believe it should be undertaken as such.



* Triplett and Bosworth ® negative productivity growth ®LL_EDFERIZEE T2 Kevin J.
Stiroh @ comment, “Discussion of Productivity Trends and Measurement Issues in
Service Industries” (Triplett and Bosworth, 2004, 41-45)D—&Cdh 5 (44),

+ A final issue that has troubled some productivity analysts recently is the observation
that certain industries have shown measured productivity growth that is negative,
often for long periods of time. One potential explanation is that output growth
therefore productivity growth are systematically mismeasured and biased
downward.

« In their analysis, the authors identify six industries (education, amusement and
recreation, hotels, insurance carriers, local transit, and construction) with negative
LP for 1995-2001 and suggest that measurement problems may play a role here. To
be clear, they do not argue that negative productivity is impossible and therefore it is
entirely a reflection of measurement error, but rather that one should use such
information as a starting point for a detailed examination of industry-specific trends,
data issues, and conceptual or statistical problems. This seems totally reasonable,
and the Brookings economic measurement workshops organized by Bosworth and
Triplett and summarized in other chapters in this volume, have shown it to be

enormously fruitful work.
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Table 14.2 Growth in labor productivity in 29 service industries, 1987-2001 (annual trend rates
of change based on gross output)

Trend growth in output per worke:

Industry Value added weight ~ 1987-1995 19952001  Chanze

Railroad transportation 04 6.2 2.1 4.1
Local and interurban passenger transit 0.2 —1.7 -0.6 1.i
Trucking and warchousing 1.6 3.4 0.8 -2.7
Water transportation 0.2 1.7 1.0 -0.7
Transportation by air 1.1 0.0 0.4 0+
Pipelines, except natural gas 0.1 -0.7 12 18
Transportation services 0.4 2.0 3.5 1.5
Telephone and telegraph 2.6 5.5 7.9 25
Radio and television 0.7 0.0 1.8 1.8
Electric, gas, and sanitary services 34 2.1 2.0 -0.1
Wholesale trade 8.5 34 4.2 0%
Retail trade 11:3 1.3 34 22
Depository institutions 4.0 2.9 arl 02
Nondepository institutions 0.6 24 1.9 -0
Security and commodity brokers 1.4 1.2 10.3 32
Insurance carriers 129 -0.6 -1.7 -1.8
Insurance agents, brokers, and service 0.8 -3.3 2.8 6l
Real estate (excluding owner-occupied

housing) 6.6 2.7 1.7 -1®
Hotels and other lodging places 1.0 1.0 -0.6 LS
Personal services 0.8 1.0 155 0s
Business Services 52 29 3.6 Q¥
Auto repair, services, and parking 15l 0.9 1:8 Ly
Miscellaneous repair services 0.4 1.9 1.8 a3
Motion pictures 0.4 0.1 0.3 as
Amusement and recreation services 0.9 1.6 0.4 -9
Health services 7.1 -0.7 0.9 L#
Legal services 157 0.0 1.5
Educational services 09 0.2 -1.0 il
Other services 4.9 -0.4 2.0 Is

Source: Appendix table A-1 (Triplett and Bosworth 2004).
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Table 14.3 Growth in multifactor productivity in 29 service industries, 1987-2001
(annual trend rates of change based on gross output)

Trend growth in
multifactor productivity

[ndustry Domar weight  1987-1995  1995-2001 Change
Railroad transportation 0.7 34 135 =159
Local and interurban passenger

transit 0.4 -1.0 193 23
Trucking and warehousing 34 0.9 0.1 -1.0
Water transportation 0.6 1.6 0.2 -1.4
Transportation by air 1.9 2.5 -0.5 -2.9
Pipelines, except natural gas 0.1 -2.8 1.6 4.4
Transportation services 0.6 -0.3 0.2 0.5
Telephone and telegraph 4.3 1LY 1.2 ~0.5
Radio and television 1:2 1.6 —4.5 6.2
Electric, gas, and sanitary services 5.6 0.5 -0.6 —1.1
Whole trade 124 1.5 3] 1.6
Retail trade 17.4 0.2 2.9 2
Depository institutions 5.6 0.2 1.5 2]
Nondepository institutions 1.4 -0.2 211 24
Security and commodity brokers 2.4 3.1 6.0 3.5
[nsurance carriers 4.1 ~0.1 0.0 0.2
Insurance agents, brokers, and service 1.3 -3.6 —0.1 3.3
Real estate {excluding owner-occupied

housing) 11.2 0.4 1.4 1.0
Hotels and other lodging places 1.7 0.0 -1.3 -1.3
Personal services 14 -0.9 0.4 1:3
Business Services 7.8 0.9 0.6 -1.5
Auto repair, services, and parking 1.9 -1.4 14 2.8
Miscellaneous repair services 0.7 -1.1 -1.6 ~0.5
Motion pictures 0.9 -1.2 0.2 14
Amusement and recreation services 1.6 0.1 -1.1 -1.2
Health secvices 10.7 ~1.7 -0.5 1.2
Legal services 2.2 -0.8 0.9 1.7
Educational services 1.6 -0.2 -0.8 -0.5
Other services 8.5 -0.3 -0.1 0.2

Source; Appendix table A-1 (Triplett and Bosworth 2004).
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- “Solow’s residual” & FEIZN D Z & NEZ W Z OFEIEIL, “a measure of our ignorance”
(Abramovitz, 1956, p.11) & HLFE X u7=, [Total factor productivity & L Ciodk 41TV
% H DD IXEEEIZIE measurement error TH 5| (Berndt and Hulten, 2007, p.8)
LIDHENRA T bE D, 2

+ Output per input, or TFP, is not a deeply theoretical concept. It is, in fact, an implicit

part of the circular income flow familiar with to students of introductory economic
theory. Hulten [2001, p5]

This is the theory. In practice, R:, is a “measure of our ignorance” as Abramowitz
(1956) put it, precisely because R:is a residual. This ignorance covers many
components, some wanted (such as the effects of technical and organizational
innovation), others unwanted (such as measurement errors, omitted variables,

aggregation bias, and model misspecification). 9

+Within the framewok of social accounting the hypothesis is that if real product and real
factor input are accurately accounted for, the observed growth in total factor
productivity is negligible.

+ Simply relabelling these changes as Technical Progress or Advance of Knowledge
leaves the problem of explaining growth in total output unsolved. (Jorgenson and
Griliches [1967, p.249].

+ We conclude that our hypothesis is sonsistent with the facts. If the economc theory
underlying the measurement of real product and real factor input is properly
exploited, the role to be assigned to growth in total factor productivity is small. 272

+ The fact that the growth of the resulting index is small indicates that the contribution
of investment to economic groath is largely compensated by the private returns to
ivnestment. This implication of our findings is inconsistent with explanations of
economic growth such as Arrow’s model of lwarning by doing, which are based on a
higher social than private rate of return to phisical capital.

+ Of course, ours is not the first explanation of productivity change that does not rely
primarily on discrepancies between private and social rate of return. An explanation

of this type has been promoted by Solow, namely, embodied technical change. 274

2 B LC. —#@m[2011, 114 H]# &M, BLS 2" MFP L £+ 52+ 6H 0. MFP & TFP
D 2 ODRIENIFET D,

10



-Jorgenson [1990], p.19: Fifty Years of Economic Measurement , Berndt and Triplett eds.
D& SL——IRD 2 DD F % Jorgenson i L LY « -+,

+ Growth is currently undergoing a dramatic resurgence in interest among economists.
This interest is motivated in large part by practical concern arising from the great
slowdown in economic growth that occurred during the 1970s and has continued to
the present.

+ My conclusion from table 3.1 is that the aggregate production function model used in
analyzing economic growth by Denison, Kendrick, Kuznets, Maddison, Solow,
Tinbergen, and a long list of others is appropriate for studying long-term growth

trends. However, this model is highly inappropriate for analyzing the sources of
growth over shorter periods. In fact, the aggregate production model has become a

serious obstacle to understand the causes of the slowdown in economic growth in the

United States and other industrialized countries during the period 1973-79. There is

a real danger that the analysis of economic growth will remain wrapped in the
straitjacket of the aggregate production model. A disaggregated data set, like that

presented in table 3.1, shows that the assumptions underlying this model are clearly

inconsistent with the empirical evidence. 26

- fEJL L LT, Griliches [2001]609-12 (Hulten et al eds. [2001]D 1 SDOFETH ) MK
DI FFET DIRPLUS e > TV D,

30 #Hij D Jorgenson & DIL[FEFHLIZE & L. “In our paper we ‘explained’ in all away by
correcting for various measurement errors in capital and labor input. By the time
Denison corrected some of our overreaching, a significant amount of “unknown”
territory was still left to explain. 610

+ However, if you look at more recent productivity data, it is possible to claim that we

have won! The explanation is not complete. All of the growth is being accounted for

by the growth in relevant inputs. Yet, in another sense, this “victory” is rather sad.

The operation was successful but the patient died. What happened was the

unexplained part disappeared, not that the explained part of the growth increased.

+ In the 1980s, we were struggling with the large unexplained residual. Most of the
observed growth was not accounted for by the then-standard input measures. In the
last twenty or more years, most of the residuals has disappeared. We have had
famous productivity slowdown. Various attempts to explain why measured
productivity-growth fell, including my own, have not been very successful.

—48K, 1970 FRLUAED Z 7 53, 1950 £ 1960 RO ERLE DRI OWTH |
FHAIRE R O RIE LSBT 72 D 2
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27 Productivity and Economic Growth

i
2 ple 3.2 Growth in Sectoral Output and Its Sources, 194785 (Average Annual
of r* Rates)
od Contributions to Growth in Output
m, Rate of Rate of
@- Output  Intermediate  Capital ~ Labor  Productivity
2g Imassiry Growth Input Input Input Growth
on E,_-wlmre. forestry & fisheries 0192 L0068 0014 —.0051 0161
W- ezal mining 0012 0067  .0067 —.0071  ~-.005l
f- C=a’ mining 0078 D090 L0071 —.0098 .0015
of [~ petroleum & natural gas 0187 0149 0160 .0061 - .0182
ol metallic mineral mining .0234 .0099 .0061 —.0003 0077
sstruction .0308 .0182 0028 .0086 0012
|, % & kindred products 0228 0160 0010 0001 0057
Hh . manufactures L0033 L0065 0017 —.0011 -.0039
mill products 0201 0111 0009 —.0022 0103
| & other textile products 0245 0106 0012 0010 0118
& wood products 0199 0128 0039 —.0014 0046
miture & fixtures .0299 0150 0024 0046 0078
°= Pwper & allied products 0318 0189 L0049 .0034 0047
d »esuing & publishing 0299 0185 0040 0070 0004
a  semicals & allied products 457 0217 L0080 0041 0119
.. [ Pe=oleum refining (0288 0169 0021 0010 {0088
| ®esher & plastic products 0453 0272 0015 0083 0084
cather & leather products - 0150 -.0118 0005 - .0063 0026
H e clay & glass products 0252 0142 0040  .0030 0040
=  Pemary metals 0032 L0038 0010 =.0009  —.0007
Fupricated metal products 0228 0112 0035 L0048 0033
_ Schinery, except electrical .0398 .0184 .0058 058 0098
_ Eecwical machinery 0534 0222 0057 0092 .0164
Motor vehicles .0351 .0233 L0040 0014 L0064
©  sser transportation equipment 0441 0273 0039 0105 0024
I swuments L0508 0186 0072 0123 0123
s Wscellaneous manufacturing .0204 0090 0023 - . 0016 0107
|  Tmansportation & warehousing .0223 0105 0021 —.0006 .0103
. —smmunication 0637 0113 .0223 0083 0218
Zectric utilities {0543 0189 0164 0043 0147
Zas utilities 0398 0285 0075 0017 0020
Toude 0354 0113 0074 0062 0104
F=ance, insurance, & real estate 0405 0142 0118 .0134 0011
Jener services 0388 0183 .0081 0137 -.0013
Tuvemnment enterprises L0330 0175 .0081 {0098 = 0025
Z=vate households 0489 0494 — 0006
Sovernment, excluding
government enlterprises .0316 0316

[4]. BEDSFHAIT 2202 2D FE - #ERO reliability (XFEN T = > 7 3 50> 2 HAFE RO
FUIRE M2 2na, #R, oo TRl L, PRAET 270> 2 —fiERE
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- PEREE 19 Y —EREOAFEM] (2009?) —— ZIVUIFEEMERHES 2008 72D
L OB ARDY — R EEDEFEMENMEN T LITER L BOR R E L ST B - R
B, — 20, [BOVIZ] OLITFD 3 DOFLRABIRZEY Y, 318~9

« TIE CAFEMEIIRE R EHROBE R E & bbb W E FICRFEROLAF N E
ENDHZENREhoT, TLTRAEOTRRE H L& OEAOH 72BN % X
NDZENZnole, NTIVIREGROT 7 VT —ERAEENREIIZZEDOF—F v |
7Zol=DTH D,

« 7 AU A D BLS (X5 @AEFERICONWTIZ8 D HDT 7, REFAEMHICOWVWTIL L4 S
MHDZ T CHEENREZ AR LTS, £ 5 LIZAWRRIOER E FATL T, R E
HEEZRY SOZEE LY —EZ - 77U N7y FOEBICHEIT TOMIEEZ D, DK
B8 Monthly Labor Review 7¢ £ OMEsEIZfgdi ST g « - -

< T AEPENEITA T LERORER WSRO HERRFRED 1 2L nx ko, T
HARTIX2H¥DT V&2Ffo TARIND TERRFFEL (NEK) OfF RS RHER
WCEHE SN DITEE R\, REREEMEICE->TL, HAET 00T — 2T 58
FEOETFHENOITMEICE N, TOMBIT, ARFEHAR DR A 7§ 5Lt
FEORIPORIFHANTIBN T, TR TOFEHELE U TRA L FETITET 5 EARE 5
BRI DNR NS TH D, R THY—EAEEREREGHOXRESY IXHEZE
IEMD T, BIEOEEFHEIXD VBT, FRLOAEFESEFOIDOT 77 4 ©F
A PERERT OWHRITZE DA DNRWBRERE L TWD, 295 LIZHHEM O R b
o THEMNZFHIIT 2 Z L AR EEOHFL > THY, —ER - T U Sy
N O ERTHNEV S TIRAMNREMITZEAERINWVWEEORMRICH D
(319), 3

T AV B TiL -, —US O in HiihT — Z UL : Jorgenson et al. eds.[2006] A New
Architecture for the U.S. National Accounts, NBER, Studies in Income and Wealth,
Volume 66 @ Jorgenson and Lendefeld 73 ® p.2 £V,

+ The diversity of the U.S. economy is reflected in the decentralization of the statistical
system. The major agencies involved in providing data and generating the accounts
include the Bureau of Economic Analysis (BEA) in the Department of Commerce, the
Bureau of Labor Statistics (BLS) in the Department of Labor, the Census Bureau
(also in the Commerce Department), the board of governors of the Federal Reserve
System, and the Statistics of Income (SOI) division of the Internal Revenue Service.

The BEA has responsibility for the NIPAs (National Income and Product Accounts), the

core system of accounts. The BLS generates employment; wage and salary data;

BEEL T, —dmo THEE BAR ) AITISHB#RGHSC (Ziw(2011a]) 22,
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productivity statistics, including labor productivity and multifactor productivity; as
well as almost all of the underlying price data. The board of governors produces the
flow-of-funds accounts, including the balance sheets. The Census Bureau collects and
reports much of the primary information through its business and population
censuses and surveys. The SOI generates tax-based data and incomes used in
calculating gross domestic income. In addition, many other agencies and
private-sector organizations provide source data for the national accounts.

+ The NIPAs, the productivity statistics, and the flow-of-funds have different origins,

reflecting different objectives and data sources. However, they are intimately linked.

For example, the BLS multifactor productivity statistics employ data on output,
income, and investment from the NIPAs. The flow-of-funds incorporates BEA data on
investment and stocks of tangible and reproducible assets and the U.S. international
investment position. An important part of the motivation for developing a new
architecture for the national accounts is to integrate the different components and

make them consistent.

- Triplett and Bosworth (2004, p.10)i% + + -, FEHITKOMFLT, — T A U WIZH
L ClE, Hilr& 72 % data sources 28, KEILTBEAD D E BLSO L DR H 5, LLITF
WAL, ZOMEIE BEA O D%\, Jorgenson & Hul k3% 7 L— 7% BLS
DHLDOEHNTND,

* Our industry labor productivity and MFP estimates obviously will reflect the nature of
the BEA database, so we need to emphasize several aspects of it. As we show, labor
productivity and MFP at the aggregate, private nonfarm business level, estimated
using the data from the BEA industry accounts, grows more rapidly after 1995 than
the corresponding aggregate productivity numbers published by BLS. The reasons
involve differences in both the output measure and the labor input measure.

+ Most important, BLS begins with aggregate GDP as measured from the expenditure
side of the national accounts and exclude several sectors. In contrast, our measure of
private nonfarm business is the result of aggregating the value added of individual
industries as measured by the income side of the national accounts. The difference
between the income and expenditure sides is the statistical discrepancy; which has
grown in recent years. The statistical discrepancy added an average of 0.3
percentage points annually to the growth of nonfarm business output over the
1995-2001 period, measured from the income side, which means that our
productivity measures for the aggregate nonfarm sector grow faster than the BLS

labor productivity and MFP measures.
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© S OIIWmEESDE LV, In addition, the difference between the estimates of aggregate
price change obtained from the expenditure-side measure of GDP and the double
deflation of industry vale added is another frequently overlooked source of difference.
The expenditure-side estimate of the GDP price index is based on a chain index in
which the weights are the shares of individual components of final demand. In
contrast, the industry measure of price change for value added is the difference
between two chain indexes, gross output and purchased input. Each of those two
indexes is based in turn on the composition of the industry’s sales (final and
intermediate) and purchases. The nonfarm sector is then an aggregation of these

industry value-added estimates.

* BIOFAT ? - Gordon 2004, Ch.2 7>5 . 2. Basic Data on Output and Inputs 8 Data
Sources and their Main Features, 53~ three basic sources 7% paramount.

+ The NIPA provide a consistent set of accounts on the income and product side since
1929. For gross product originating (or value added) by industry the accounts are
more difficult to use, since the current methodology has been extended back only to
1977, and previous estimates back to 1948 are based on methodology that differs in

many major and minor aspects. The NIPA also include data on employment and

hours of 1abor inputs on a consistent basis, and the agency that produces the NTPA

(BEA) also maintain data on capital stocks by industry since 1925.

+Another complementary data set on aggregate output and input, available annually for
1948-96, is maintained by the BLS. While the BEA is the basic source of output and
capital input data used by the BLs, and the BLS is the basic source for the labor

input data used by the BEA, there are two important differences|. First, the BLS data

are available only for three sectors —private business, private nonfarm business, and
manufacturing. In contrast, the BEA data set is available for roughly 60 two-digit

industries. Second, the BLS data incorporate for period since 1948 the result of

extensive research on the composition of labor and capital, inspired in large part by

the work of Denison on labor input and of Dale W. Jorgenson and Zvi Griliches (1967)
on both labor and capital input, whereas the BEA data contain no information at all
on the composition of labor or capital input.

* The third data set is the classic work by John Kendrick (1961) which provides time
series on output, labor input, and capital input for major (one-digit) industry

divisions on the long period between 1870 and 1953.
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« 7 AU A TiL. BEA X BLS ®A72 59, Bureau of Census, FRB, etc.?23, /1« ki L.
e LR D, L0 BV - HIE F1E% R D D1EZENHE L T Y .NBER <° Brooking
7¢ & CRAME &A% conferences ,workshops, 35 KON ORRIT, T DX 9 REEORER
W - ARSI, BILWAHlICE b SN2 5 ThdH D, 7= & 21X, Triplett and
Bosworth [2004]® Chapter Eleven: Data Needs =&, .

c ZOFEDO/NEWRIZROE Y Inconsistent Data Sources, Alternative Data Sets, Negative

Productivity Growth Industries, Labor Hours and Input by Industry, IT Capital,
Capital Flow Table, NAICS and SIC Bridge Table and Compatibility of Time Series,
Medical Care, Business Services, National Accounting Concepts and Productivity
Data, Research and Data Development in Margin Industries, and Industry-Specific
Issues

« 7= & 21X, Alternative Data Sets: 327~ TIZKRD < 5L,

+ The BEA is not the only source of industry-level data. Two different productivity
programs of the BLS — its productivity program and its employment projection
program — also produce industry data that can be used for productivity analysis.

+ Previously we discussed the BLS measures of output and productivity for durable and
nondurable manufacturing, but the BLS productivity office also produces more
detailed estimates within manufacturing. The manufacturing output series of BLLS
and BEA both are gross output, and both rely on the Census Bureau shipment data.
However, BLS constructs its own measures of output and excludes an estimate of
intramanufacturing shipment. For two-digit SIC industries the difference in output
growth can be quite substantial, ranging from -0.8 percent to +1.0 percent a year
over the 1995-2000 period.

+ More relevant for our focus on services, the employment projections program of BLS

produces detailed industry measures of output and employment over the period
1972-2000, covering both goods-producing and services-producing industries. This is

a basic data source for the productivity studies of Dale Jorgenson and his colleagues.

The data set includes output measures for a considerable number of the

services-producing industries that we have used in our analysis. ...

[5]. GEAFHRIT 202 2Dk - RO reliability 1LFEN T = v 7§50 2 LG R O3
Tzt ez, #1, Lo TRMI L. PRAES 220> 2 —

- BARTE . - -, TR - EIIRER008]2EEZD S TT AV A THIULLRTEIND &
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b ANVEEME EAER A FTATRWVWEHMATH, ZORENZYS T L ENE LR
Uve o e @ Gordon[1996] D #EtfE H: %4 51 H L C =#@[2011a, blIZHEI L=< |
SR O US & UK O&fl B oA EASRE, R oM EORIEESIZH L
ThEhole, £lo, BAR A YV OHEIEIZH L TO/METH o Te, — ZDRIZE
LC, SROTIREICRIENR D 5 DO TR » « LEZDLONRREEAS, LL LT,

L1 XOBOMYEEN LRE (%, %) 7 AYA, 19601992
FIRE JFM3¥EM WEE PNFNM BR  wilties BQEE ol Y—Ex
1960-73 1.20 1.92 3.28 1.34 -2.37 143 1.68 2.05 1.36
1973-79 | 0.49 0.46 0.90 0.45 -1.53 -0.24 272 0.64 0.41
1970-92 | 0.43 1.18 250 0.64 0.09 0.56 290 222 -0.68
FIRE: finance, insurnnece, real estate, PNFNM: private non-fanm, non-mining, non-mamafectiuring
EH% - Gordon (1996) Table 2 EOYEEL 2
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&2 RHOFOHHLEELRE (%, %) AFY X, 1000.1002

B
FIRE JFEREAM ZUE%E PNFNM 2% uulites HRQEE Hd J—E2
1060-73 | 0.54 3.53 4.60 2.7 2.61 6.80 4.96 2.89 1.04
1973-79 | 1.97 220 1.64 143 048 316 222 -0.03 0.42
1979-92 | 0.00 218 4.42 111 1.68 445 362 1.59 -251
REHIESC OV TIRE 1 #8M.
3 HXRODM - (8 - FBER (FIRE) 0TS LO% (V¥ %) , 1960-1992
FAVA F—ZArIUTF HFHE [AX 73R FAY AFUA
1960-73 1.20 112 715 1.70 270 0.54
1973-70 0.49 -0.33 140 311 227 4.08 1.97
1970-92 0.43 0.25 117 225 0.45 2.4 0.00

ERUESCOLTRE 28T

REL, frd 4k 19601992, [14Ad: 1962-1992, K+

LP Tig72 < MFP IZBALAH Dacd 1L, FHimsl, S HIZZE D source T 5 Gordon

M, RmiIED bR,

* PR AARD NI &

VX 1981-1992 KT OR T— 2 AR e

T —Miwal2013] L b ?

Qarterly Real Inventory Investment:
original vs. seasonally adjusted, 1994~2010
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- THERF T4 NERfECE 72L& LTH. output, price 72 EDEFIZBI P 5 conceptual issues
IZME &N D “hard-to-measure” sectors (Griliches) 23472 < 2o\, — AR TIL, T 5
BN an< | output Z ED L HITERT D00 L 0D EAMMBEIZ DWW TiEm T 2% b 72
WV, — R & LT, MRS Z IR U CRRETRE & iRk« e v Reth /e Elz > T
HARTIITE A LFREICR > T o T,

« BURF, medical care, education, business services, legal service, advertising...
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ERFRFIZE LTHBRERBORENFOND L) R bOIKEICEIATE A
W o o L LTH, better measures, “ D72 @ improvements OFEA I« « -,
+ ¥ 72, quality improvements, new product 72 & OFIIZ DUV T § [AAR H 5 WIZEEBL O
- BRERRED T D,
CEZETORNRLSTY, L& AE REERG 3?2 — Y L3, 1 REEANRE

O—TEE G 2 —Hiffi EHY, FOBIIIBEGIELENTS - - - LD L, FEEET
AV
< FRATIR?

« W% margin industries (% ?

- deflators 7= & 21X, government activities, medical care, education, legal services,
and business services...

- Price Index Concepts and Measurement, Diewert, Greenlees, and Hulten eds. NBER,
2009, series 70 @ Introduction OfEawEe457 @ Outstanding Issues in the Construction
of Consumer Price Index % 1 ITHH TH 5,

+ How should the value of service-sector outputs like banking, educational, medical,
gambling, and insurance services be measured, and can they reliably be separated

into price and quantity components.
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7ol 213, BURFRBEICES . & DICAEBUMLRAAOSFEFIR (72 & 213X, B3,
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FERT D L0 RFROLBEMEO B 2 —HEHERIZE OGS 2 2IZEEND ?
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© HAROBRFE R M O OFIE A OBLIRICE R SURAIR BB ILET L. RE T IR
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WESEEMIZIEBE 2TV 5D,
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- academics & L T® research papers 72 HFEEK OIS audience [IFETHTL X 9,
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ONWT, THRTIHZE I RoTWNDATR » « | LW D HED D ORET S 2 i ORRERE &
LTIFAENPS LIVER A,

b bAHA, BEAHEREES, BMFOEES - MRS L Tt 202 2BKT5
LOTIEHY A, LU, MESTEZHMEICL T, 2095 2 THD - B BEREZHE
L LMERTIX Vo T,

{

CHEFERAREBAICIER L, BET =2 2D T AL ES A E L, Fo ko
TR IEAE AL D < R P-CBUR O E i - sl MARD Z L L 72 D L O B ARDER A - - -,
STz, REFEY, [« EERT « o] LWOREANMETTNR?

REIZH ) - - -,
“But part of the job of economists is weeding out errors. That is much harder
than making them, but also more fun.---- Robert M. Solow”
(from Jorgenson and Griliches, 1967, p.249).
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