CIRJE-J-267

LV EVEEREFEELEBT SO ORBFRETOWEICAIT T :
(4) 93SNA, supply-use tables, productivity index, deflators, the
public sector7z & % i@ U 7= [EH B g

PN/ETFRES 1k S R S PN
=

201541/

CIRIE 7 4 A B v a v X—n_—=0D% (X
UTOHA S HHEETAFIRETT,
http://www.cirje.e.u-tokyo.ac.jp/research/03research02dp_j.html

TDOF 4 AB gy e RXR=_— L, N TOFNRBICET I ODORERDEEICH D%
WERBTHD, EXFOEKR LICEIH - BEHETHZ EI3ELEZLNTZV,



X0 XWBEGR L% BT 5 D OREFFOEEIZAIT T :
(4) 93SNA, supply-use tables, productivity index, deflators, the public
sector 72 & % 1@ U 7= EBR LR

=t 5o

1 RIRERE KT« BRSP4 % 20%, Email: miwa@e.u-tokyo.ac.jp. —#i[2014a, b] &
kR, ARESCOERUCER L TH | 8% < OFGHESGBERRE 2 B0 FEBE - HEE D h »
EOBERZMPIEMEL 70 | FHRIBWR SRR ITR E o7, LTV R, KR CONED
SIERZTEBENNG LK FTHN O OO KIS EBRE LT, BHRKFZOTHFIEE « HKIE
Fe MR P B L EARTR E MBI = Hs & LT, BERB e B401 & & bICHRr i
T EE, ARLELEZ D, IO EE T Project OINFZEIZOWTIL, —im[2014a]
AR I,




E3=]

=#il2014alz (1) &92 THD KLWVBOERENIEEZEIRT 5 72D OB HEEH O BT
FC) LT LY —ADEAETH D, H2/F - % 31F (Zfw[2014b, c]) &R
— B ANBICE R EADETRFHIFEE . 93SNA, supply-use tables, productivity index,
deflators, the public sector 72 & DGtz Uz [HEEERICE R ZAbE s K5mCd. (1)
DORNEDO—{R% BRI T D E WO ESITITR D,

(2 & @) TIE, P —E A B ORGE - HEFHE & F1.0 T PEFEERIFR SNA FEEEF R
BLOWHEOHBEAREERICERZEDE TR L, 4 H GDP, GDP 77 L — & — & 328
GDP. 28 GDP s, Wi LH-3, B akis L O BRIl OZEAEN LA o+
PURGERRAE DS, £ OERCHE OEE L 72 DHEHER L #HEGHH1E) 2oV TTF o L
T <, BEEEHRAT2ITEARINTEL T, ARSI TV DHEFHEIZOWTHIHE
HRIGIR - BETDS LBy - M A D7 < & T Dk LW TBLE) Z8EH L7z,

A SCTIE i OB & LT < OFFHEtEREE O il 20 4~ 30 FRLE OB O K &
AL E S HOEAO T MMECIER L, (2) (3) THEMLEZ NELWEE] 23 £ 0E~%
THAREINTELZHN, WO OETHERBENBILL I 52D EHNEKLS
OB LHEICEDLL LD Th D REfahid 2,

BT, B ERGHRE O - BIRO M & U CERICR b EAREE Z K72 LT
5 D7H 93SNA Th %, 93SNA DENE S5 TIZ 20 4EARRIE L7, Aiw X THY B 720
(X, SNA(GDP)#EH(& v 1T 93SNA) & DB Tl 20 4~30 FREEOHIFICBIZ S 1
TERE72BEOHFNLRIRLIZIRD 4 5 THD 1 (1) supply-use tables & input-output
tables ; (2) productivity indexes ; (3) “output” volume in the public sector ; (4) £
— B ZEH D deflators, ¥— B ZRFLDOHERIZIEZ D — B AKE ORI L | 68SNA LL
EDHKETORERR know-how DEREA M E 2 -MFTOMR TH 5 FHFIZ L5 93SNA
IO ZNA~OBEEDOKIE L DHBRERTH D,
93SNA D& FERSS Z DI KM S5 PRI IE - Tefta AR Ol - £E - B
W CTREBNCERR L2926 5% < OE % O#)n & [EERBE~OZmIZRL &, A
ARKOHFRIT, AF =T A ANEHDURTORIUZ R A D, 11729 NS HAEBIRE > T
R, AY—RTA OMBEME - RELLD LB LTV, L—RIZBMT D TE
B,



Improving Economic Statistics in order to Improve Economic Policy and Research:
(4) An International Comparison with respect to 93SNA, supply-use tables,

productivity index, deflators, and the public sector “output”

[abstract]

This is the fourth article in my series, “Improving Economic Statistics in order
to Improve Economic Policy and Research”. It fleshes out some of the issues presented
in the first article, Miwa [2014al.

The second and third articles (Miwa, 2014b, c) investigate the availability and
usefulness of several major sources of economic indices in service sectors: e.g.,
input-output tables (IO tables), GDP deflators, and productivity (growth) indexes. In
particular, they examine 10 tables and SNA base-year annual estimates. They conclude
that the nominal GDP, GDP deflators and real GDP, GDP growth rate, inflation rate,
and real productivity growth rate (both for the overall economy and the individual
sectors) depend fatally on unclear generation methods (both statistical information
based on and estimation methods). Relevant information simply is not disclosed.

Focusing on the big changes in the past 20~30 years and the direction of their
future transformation in many statistically advanced countries, this article finds that
the issues I investigated in Miwa [2014b, c] are closely related to the ones in which
those countries have made major improvements.

At present, (19)93SNA plays the basic role in designing and formulating the
statistical system in most countries. From among the major changes in SNA (GDP)
statistics observed in the past few decades, I select four points for investigation: (1)
supply-use tables and input-output tables ; (2) productivity indexes ; (3) “output”
volume in the public sector; and (4) deflators in individual service sectors. On the whole
this international comparison focuses on the improvement in service sector statistics in
response to their rapidly increasing share, and on policy responses in statistically
advanced countries to the 93SNA that reflects the accumulation of experiences and
know-how in those countries since the 68SNA.

Given the publication of the 93SNA report and the active participation of many
countries in the recent international movement reflecting it, Japan still lags its peers. It
has not yet decided how to move forward. Neither does it seem to have any intention of

searching for and determining how to join its peers.
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[2]. Supply-use tables & Input-output tables (F£3£HES5)

[2-1]. Supply-use tables & Input-output tables

Today, an increasing number of countries use supply-use tables as the
organizing and balancing framework for their national accounts. The key merit
of such tables is that they systematically track flows of products through the
economy, along with the value added generated in their production.

supply-use tables are also a key element in the construction of industry-level
productivity measures and their links to aggregate productivity indicators. ...
the supply table shows which domestic industry produces which products and
which products are imported, and the use table shows whether these products
are delivered to other industries (and if so to which industries) or whether these
products go to final demand (and if so, whether it is the consumption,
investment or export component of final demand). Jorgenson and Schreyer [2013,

p.188].

20 HERCATELCR D TEERFTS ) S0, AEHFORER - IHH, 1930 £ 0 K2
AT I LT~ 7 aRFFOAERE B E O Z 7 512 L T professor Richard
Stone ZikfK & T HHEME I /L —T708 1968 HFIZ/ER L7=D A A System of National
Accounts (United Nations, 1968) T %5, “While the 1968 system was rich in its analytic
underpinnings, the statistical infrastructure was not well developed. Since it was the
early basis for a system of accounts it did not articulate the true ‘architecture’ of the
statistical system. ... This early system served as the foundation for the current
architecture. As countries developed and applied the system and as users provided
feedback on their experiences in analytic use of it, the statistical community began to
refine and articulate the statistical underpinnings of the system” (Wilson, 2006, p.114-6).
93SNA (System of National Accounts 1993)1X = DO X o727 av ADfEiE L L TAEENT,

PUFCHY B 5EH ADZ < 13 SNA936D recommendations O &K HHHE O
) HLHIFRTH HATERA SN TW AR (HDWIERATA S ISHESATHARY) DO TH

6 MEED X A N IL System of National Accounts 1993 Téb %, S L 93SNA, SNA93
um%NA@kk%%k#\::TiBK@E (219, 800 HaE R <AL EE
“prepared under the auspices of the Inter-Secretariat Working Group on National
Accounts” T# ¥ ., Commission of the European Communities, International Monetary
Fund. Organization for Economic Co-operation and Development, United Nations,

World Bank @ 5 FH D4 TAEX I NI, EEHEMICLAHDOTIEARV,
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WREIF D TSR 17 42554 SNA PEZEERIR OMEZE] (X, TSNA PERE AR OALE ST )
T, BEs XS OIGIR (XR), EENRELEAL (UR), EENEMELR (VR)
IZHOWT, TEHE~v=a27 /LT, UK - VELLXREERTHZEEREBLTND, £
OBIZIE, TrsamBdfiloE] & U<k TREESINBOE] Icko 2 & sLTnd) L L. RO
HEEF LTV, TSNA EHEERIF L, 1968SNA ~ == 7 /L (“A System of National
Accounts” (United Nations, 1968)), 7235, 1993SNA } T} 2008SNA ~ = = 7 /L CiL, SNA
PESEEPIRICRD D | A - FEHREUT R2)OEREZ#IE LD, ) BARTIE, itk -
MF (SUT %. supply-use tables) {ERKOENIEIITNEDT, FERTOSIEZ M L TV D,

fe< THARIZKIT S SNA PEZEERFER | C, PEEMERERICHES < SNA FEEERER O
MO fFFL S LD, (a). 5T 1B, 10 AT IECIERR T 5 [PEEEBIER] (LITF,
MItRpERERER] &0 5,) W&VCTW%XW%J®W%%K§(X%)&@F¥%
P PE AR R (VR) ZAET 2, (). Tk 17 FHEFPEEEER O X R L OV RE
SNA OBERIZHREE L%, 2T 47 4 « 7 —ROEITHER, EEE, ~— T U F, H
ML VERIEE, URILEEZHET 5, 2O DOHELFEFD SNA DX Fv—2r L
L. ERRFHEFHR 7 0 —mOME 1, &2, FF4 (VE), (E£5 (UR) FEIERK
T2, (0). Z4LH SNA OFHEE FIWT, PASEARE, PEEEITREIZ L - T, SNA FEE
R AT D,

SNA PEFH R ZAERRT 2 BHRIC OV TeIE, T(1) LFEEEERFERIT S FIC 1 EONE
ThnHIEnD, HFEOEXERRO=—X (2) SNA &FHHMICEGH R EEERRERO =
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5T 1B, mﬁéfﬂ LR CIERL T2 TRESEMBIR ] O XK & VED SNA #iFto Kk
Lo T 5D, 93SNA 23, SNA FEFEHRIRIZI> - T, supply-use tables @{’EE}Z%?’E*;@
L. Z< OEA BHERIZIE U TWDH 28, AARITERTO T E B L TnD, 9

7 Make-use tables & % X output-use tables 72 X LS Z & b & 5, 93SNA Tl supply
and use tables E EHIN T 5, #£L<I1Z UN et al [1993] Chapter XV %[,

8 SRk 17 Eﬁﬁmlﬁ%mﬁﬁ k(SNA)@Ei‘ﬂH X THEREFIEMEIE (FRURHEEHR) Ak 17
FEEYER] (NRFRF = TeAT. 2012 4F) S EOEIMPEINTWD,

9 X BT capital service H/& %Eﬁﬁﬁ{ k. L T IT equipment and software @ value DOffifi
#HHI<° multifactor productivity (MFP) D FHHI 554 XV BAfEIZ L, research and
development (R&D)Z A& & L TNESIT D Z L7 PR L T 5 2008SNA H /A% S
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AEIBHEOG|HIE, 93SNA OHELEIZSH U T supply-use tables Z1Ex% LFEMRIEH LT
2 [E & ORPL A BHHNCFEIR LTV D, REICR LIS, 208 & 25487 5 D7) Canada
ThoAFT7 X Thbd,

93SNA D“integrated system”{%“an audit and planning tool for the statistical system
atits root” & L CHHELEX LTV 5, “Since the system is put together using a variety of
data, both survey and administrative record based, all with varying levels of quality,
aggregates derived from more than one approach will never be equal. But a high-quality
statistical system will produce results that are within an acceptable range, and the
inconsistency can be resolved through a balancing method” (Wilson, 2006, p.122).

EKIEIZ R E TS DX 03D D L4E7: data I & - THERL & 115 statistical system 4=
KOMEEHER L, ARTHIKHEMEHEROWE L 2 — T —THIERIZKRIET D (1
Lo TIRIEWERIZ L DER O BRFANEN 2 FEBT D) oD HEMRFERE L THE
TINEITEA TERA S22 5 supply-use tables DE:HZ HANKI &L TWAH Z &
272 %, AARDHEHNT, ZOFEPAICHEET 2 L E SN D XHSRERFE LW (b
LV, HRTIERY) EFEXDHmATZL VW EAH, 10

[2-2]. Industry GDP (production)

Wilson [2006, p.122]23 iV T340 < . SNA93 iE“production approach” % #t5%4 %,
“SNA93 recommends that the level of GDP be derived using the value-added methods or
the so-called ‘production approach’ and that the other measures be reconciled by
allocating any statistical discrepancy to the lower-quality subaggregates of the income
and expenditure methods The allocation method used will depend on the relative
quality of the elements of the statistical base. If the statistical discrepancies are not
random but indicate bias, they are often used to identify gaps or emerging measurement
issues in the statistical process.”!!

LI, BATIIIEANEY | SKHERY (ERMEAE GAOHRD) 23ME5ERIC GDP A%
ALl T D, PEREERNOENEELZEN L TREFEHAZME - —v 22
LATHERHT 2 T=Elh) LpEREER ORAMEZ BN L CREIEEN (BEZER]) AN
i 2 HERHS 2 TAPINMlfEE ) 5B AARTIE TARRINIATE OHEEHRE R ZELIZ L T
BY., BEHEOHFHEDOET [HFH LOREE] & LTRTITIEDTND, « « « HAET
ISR (ERBAERE CAHM)) 28R GDP ARG E LTW5o, £z, At

TV, 2008SNA (2o Tl Jorgenson and Schreyer [2013] % % 7,

10 {ARD SNA FIRHERT D HAE & 70 2 pEZEH AR OIERITIE L £ DERICEAT IRV Y —
AP (2) & (3) DNEEFR LT, BARZ FE - IZ 93SNA 23 HEE3- 5 integrated system
AT OVLEND D EBZXDHHBENDIRLTIRNTEA D,

11 “GDP is a measure of production” (93SNA, 1.69, p.16) TH 5,
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FHUL T OHERHRE R B AEFEMEH ~T7 4 — R 7+ 5 2 Lid~=a 7V ClIfE
LTV (T F. 2009, 39 H),

The supply and use tables are important statistical tools in the SNA. They are used to
test and monitor the quality of the data system used to feed the sequence of accounts.

For example, they can be used to

Identify gaps, inconsistencies, and valuation problems in the data system
Calculate weights for the calculation of price and volume index numbers

3. Estimate variables residually that are not captured in the statistical system for
reasons of response burden or expense

4. Benchmark infra-annual data and projection systems to add consistency to
short-term indicators = (Wilson, 2006, p.124)

Supply and use tables 7> symmetric input-output tables, either product by product
or industry by industry £k X415, These tables convert the supply and use tables
from a statistical tool to an analytic tool. Input-output tables are used to do all sorts of
structural analysis and when combined with the rest of SNA framework are used to do

many types of analyses... These include

Analysis of production, input structures, and multifactor productivity

2. Analysis of the structural change of components of final demand like consumer
spending and investment in fixed capital

3. Analysis of impact of changes in tax rates or tax regimes on products and
production

4. Analysis of impacts of changes in regulation in the economy
Analysis of impact of changes in technology and/or relative price change

6. And soon

While supply and use data systems are the most data-intensive part of the system, they
are the thread that ties the system together and have a big impact on the quality of the
system in terms of both statistical integrity and analytic usefulness. (Wilson, 2006,
pp.125-26).

93SNA /T supply and use tables Z £k L T, 24L& HWCTHERT % input-output tables
%L DOHTICHWD FiEEHREL T D, < L TER S LD supply ad use data
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system 7% a big impact on the quality of the system in terms of both statistical integrity
and analytic usefulness ZH 75 &5, HANZOEIEZEH L2WEH & Z 03RO
e a X MCEAT 2RI EORNA T 25E N L WNITT TH D, RatetEsEE O
ZLCIOBEPEREN TV DD, BAOLDIZ, FPFHEEHMELMER L, 21U
FONT SNA FEFERGHI A HEGH T 2 EIX. AARDSMIBAFET DL LTH Mk iﬁ"C“i@
5o b BARDEHEHERICOWVWTIEL, KU —XDQOICH =< | M5y 3 -
FURH T CHEDIERR S AT 20 SN TV L HEETE R &, L0 DITHEFTER R ED'E
& data @ consistency 72 & CEE « users # NEIZSH L /BP0, SHIT, Zh
WZEDWTHER 41D SNA HEFHED FFEEZ RO DB HN B 5 deflators (22T
BEERLZICSEDLEA,
b H A A, tables DYERUIEFLIERUAT « FlEZR & LS IEATZ T o TRIE] TlEiav,
FEE L 72 DG E RO LR & ZDONE., S HITZE ORI » FE UIASNZ Z ZEKRVE
HEWNFET DT TH D, 205 22, 93SNA D#E)E %5217 AT supply and use tables
EOHIAER T DR H~OBITZRBIRTEX VWD EAH, fiF e LT, “identify gaps,
inconsistencies, and valuation problems in the data system”% & ¥¢ to “test and monitor
the quality of the data system”(Wilson, 2006, p.124) D 7= b DA 172 FBx & . 5 FEIC—EE
RSN D EEREBRDNTIT 5 1% (R 17 SRR AL 22 4212) 124 5 <RI TREIC .
BRI D tables 2MEFE/ER S L LW BENCFIH T E D RPA~DOBATOB T Wik L,
X - users (3W]FF 2415 benefits ] LiIF SE o152 &2 d, 12

12 MARDZ b, RELOHHRE U TEENDEBIZRREFTNA AN REA S, tables D
VERREFCPER AT « FEZ: & & 5 720 o TRIRE) TikZev, [ TR L % PPI for
medical care industry (ZB# L T Berndt et al [2001]2352 3 40< . “one of the great
weakness of the U.S. statistical system is its inadequacy of information on industry
input quantities and input prices” TH 5, Z DT, 7 AU BT DR - FELO TR
A S, ZHl2014bl0 28 HLL FIZ /<, AARIZOWVWTHFHFITLEDLLRNE S I
R D, bARIZ 1 EDREREBEROIERIF ORTFEIC TH— & ALK [ — B RPEZE -
IR HARER AR T TERARE] 2EOPFEL I L T BEX, REt
YR THE SN TVD), AR - HER RIS 28k & THRET N ETAE DR
FELEHEENRT AV IO 0% B0 Z Ei3ensd 9,

Jorgenson and Landefeld [2006, p.21]i%. %k D1 < 29, “The United States has a rich
set of monthly and quarterly indicators on both the income and the expenditure side of
the U.S. accounts. As a result, while the U.S. national accounts are benchmarked to the
U.S. benchmark input-output accounts every five years, the expenditure and income
estimates in the quarterly and annual NIPAs are estimated independently from the
annual production (value-added) estimates of GDP by industry and input-output
estimates, which in turn are benchmarked to each other but also estimated separately.”
VT, “Anumber of countries — many with less current period indicators and direct
measures — depend heavily on their input-output accounts to develop current-period
GDP and GDI estimates tied more directly to the production or value-added approach”.
EHER L3t 5, HARDAZ: 57 Canada 72 £ @ productivity accounts @ the UN SNA
framework ~DHEZHED HE X IZH HTIXE D, Z OB OMEFITROEY Th 5, “The
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[3]. Productivity index

The Canadian Productivity Accounts, published by Statistics Canada, provide a
leading example of productivity accounts integrated with a system of national
accounts. The industrial accounts are based on NAICS and incorporate a time
series of input-output tables for the period 1961-2007. The input-output tables are
integrated with the production, income, and expenditure side of the Canadian
System of National Accounts and these tables are consistent with measures of
capital and labor inputs, as well as multifactor productivity. Since 2007 Statistics
Netherlands has published a system of industry-level productivity accounts that is
integrated with system of national accounts for The Netherlands. Statistics
agencies in Australia, Belgium, Denmark, Finland, and Italy also publish
industry-level productivity statistics within the framework of the national accounts.
Jorgenson and Schreyer [2013, pp.186-87]

SNA (22T 93SNA & EIXFEE chkom< 4 (1.1, p.1),

The System of National Accounts (SNA) consists of a coherent, consistent and
integrated set of macroeconomic accounts, balance sheets and tables based on a set of
internationally agreed concepts, definitions, classifications and accounting rules. It
provides a comprehensive accounting framework within which economic data can be
compiled and presented in a format that is designed for purposes of economic analysis,
decision-taking and policy-making. They provide a comprehensive and detailed record
of the complex economic activities taking place within an economy and of the interaction
between the different economic agents, and groups of agents, that takes place on
markets or elsewhere.

TR 2RI LSV T % < @ accounts, balance sheets and tables THERL X415 SNA
(T, HAUFEBUZ T TRFEICHEL T2 Z L 2BE L TV 5, 93SNA IFZ D EBERBFED
1 2& LTHRMHOERNEE LWEE 22N EICHRE ST 585D TH 5, Supply and use
tables Z{Ek7 25 Z &, Z Z/ 5 input-output tables Z1E 3 5 Z & 2% supply and use
tables DIER A #IE 5 93SNA OIHWOFT R TTIXZR W, B L CEERAY R R X 72568 &
7o TCWAHIEHHEN, Canada NIEAT L THEDKFEIZIANR Y D> H % integration of
productivity accounts within the SNA THh 5, AHFHO G HIL., “Industry-level

NIPAs feature the expenditure-based GDP and income-based GDI estimates mainly
because BEA believes that the quality of the U.S. source data for expenditures and
income are, in general, superior to the value-added estimates (mainly due to
inadequacies in the data on intermediate inputs).”

12



productivity measurement and the 2008 System of National Accounts”13 & &3 %
Jorgenson and Schreyer [2013]2°6D D TH D, Z Z TOHELIL, industry-level TD
multifactor-productivity (MFP) measurement T& ¥ . supply and use tables 7> 53E )i
72 input-output tables Z{5H 3 % . accurate and consistent data |Z3&-2 < IEfE TEHEE D
VY industry-level @ productivity {55, & 0 ©IF MFP {520 EHTH 5,

Canada OB OFEAMIZ DU Tik Baldwin and Harchaoui [2006] 2 &/ L T\ /=72< =
& LT, HARDHR & DA GBIZEWIZIER RICHOWTOHFLT,

~ 7 v OEFEMEEAEEHE (LIX LiX“top-down approach” & FEIEN D) 1%, 70 FITH&
TE, SRICFEDO—EHTH 5 investment series B> T a coherent productivity series
DHEFF DN Ee#& SN E 2> B VERL T HE C & 5, Multifactor productivity measures /% industry
accounts 2> 5 HiEH A[RETH 5 (the so-called bottom-up approach), #%#& D JFiETI, a
variety of productivity series at the industry level are constructed using alternate
measures of output along with their corresponding inputs. This approach permits the
construction of bottom-up multifactor productivity growth rates, where the weights are
defined in terms of the ratio of industry current-dollar “output” to the current-dollar
bottom-up GDP. source of data I, Ai# Tl& expenditure accounts Th V. %RHE TIiL
production accounts TH 5,

The most common cause for inconsistency across productivity measures is
inconsistency in the data that are used. Productivity estimates can be derived using
different sources from the SNA, and these data may not be consistent (p.441).14

Z O RIUZBT % Statistics Canada DR TH 5, 15

18 Z O L0 2008SNA (T 2 At 2 DU, AHETE 9 127240 < | 2008SNA 73 capital
service #t& & L L T X U L\ capital input OFHAFE R A28 U5 X VS O E
multifactor productivity f5t5E O FHANZ Al THEA AR 7o & DOHWr & sk LT\ 5,
Jorgenson and Schreyer [2013, pp.185-186]173 § 887t 9 40 < . Implicitly or explicitly,
productivity measurement has long been linked to the national accounts. National
accounts data have constituted the key for the components of productivity statistics ....
The 1993SNA acknowledged the link to productivity measures but in s cursory way only
and with reference to measures of labor productivity rather than MFP. ... The 2008 SNA
made a decisive step by recognizing capital services as an integral element in the new
national accounts, thereby opening the way for fully articulated sets of output, input,
and productivity statistics.

14 Baldwin and Harchaoui [2006, p.439]i%, B #IZR O 1< 527, “Productivity measures
are often used as key economic indicators for evaluating relative performance across
industries, across countries, and over time. Unfortunately, debates about productivity
all too often revolve around what the growth in productivity actually is. Part of this
problem arises because some statistical systems produce conflicting estimates of
productivity growth. Integrated systems of national accounts (SNAs) reduce these
problems. ... The publication of productivity measures is an important activity of the
Canadian Productivity Accounts (CPA).”

15 Statistics Canada’s productivity program has evolved over the years, stimulated by
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In Canada, the expenditure and the production accounts are integrated within a
unified framework defined by the input-output tables (IOTs). These IOTs are used to
derive the estimates of output and inputs by industry and major sectors in current and
constant prices'® as well as the construction of final demand GDP and the cost of
primary inputs for the aggregate business sector (p.441). supply and use tables /3 54 &
o TS,

77< LT, The make and use matrices are used to derive multifactor productivity
estimates at the industry level, while the final demand matrix is employed to generate
multifactor productivity growth in the aggregate business sector.

E¥ESIAICRSa< . Canada, 47 v & & HHIZ, %< DE 4 73 national accounts (2
JEfgE A& < PFEZER productivity statistics ZAF T H L 9T -> T\ 5D,

AEPEMERRIE 23K D B AR DRI
AARTIE, BURAEIR « fkGEAVI A PEMERRIE 2 FRL - AR T2 Z & 1d7R 0, MK,

Japanese System of National Accounts (2 integrate 5 Z &N TE 5 productivity
accounts (IFF(E L7V, BURF DWW T L OHEEHBELEFTE 2> & & ML g R ZEE 12 &
productivity indexes OH#EFF I KPFT CTiToIL (LO—EI%, NEIFF /\”\/\ﬁn%%f}(ﬁ!ﬁ
FF5EHT (RIETI) TiThivd)., ZO—fToh %5 RIETI @ Japan Industrial Productivity
JIP) 7' m Y =2 FORRRTHLHEE - B)IFR2008]1%, TEF M B A B A E 7R & 0B
AT, R M BGE RSP MG RS S TR SN D &R, AARSAT, KEETYE
ii#f1T. OECD 22 LD LA — FTHAH SN TWS] (FLAE, i H) LEnd, 17

changes in data availability, by new development in the economics literature, by the
needs of data users, and by the increase in the profile of the economy’s productivity
performance in Canadian public policy circles (pp.439-40).

16 Canada @ IOTs at constant prices (22Tl [5] TfikiL 5,
7z, 7o 2. FE[2001], =)I[2006)7 LA SR, EE - ®)IFR[2008IBIL T, =
fi[2014a] TR D 2 SMITHEE OEEEMR LIz, (1) BERONEZLET 5 JIP2006 7> 5 5t
LkTEHMmﬁhﬁﬁumomm2$$w\$4Jt\ 1T 40% DB T 30 ML Rz
LB TFP EAROFEREEER~ A T A Tholz, (2) ZOFRIEHLZHLIT-UEK
LTy, B L CHFwXO2]T, kD TEE) BT AV BIZELTT A Y B TAE
SN PRI HHE L TERE)) (IZE K L7 9 2T, [AEROPLED D DR - BRI,
FIRFE - FREONTALOL B HIZ LW Efafi Lz, 5L oo MEtofElE (&0
DT SNA BEFHERGHE) . Wifma 23i8FH T 2 @SS, AEFOERE OMICo
WTHRIRTH D, THREHER., £ DML 72 2 KRG O/ER - WEFEICE THREFOR
WA Z &7 T AU BIZRT D8RS - FEORWVEEL O I X0 m e 2 58
B Z R R DA VL NEAD ] & LT,

RIETI 2RI 57 ny =7 hoETEfEE TR OFIEMBEROWTNIZIEN TS,
uY =7 I, RIETI A o 3— HSESFEERSOA o N— - FHEF, AFEEFED
TERGER B 72 & & NHIIT - BE - BEA 7 & OBERFHERE (BEE ThX, F
B 23 4F 7 A 1 B LARNEFEERFBOR R, EALRBIIREEFEOFAFGHS) & oMz,
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R - = )m[2008] O RIS A A bw T, HARDOAFEMIRIEOHER - 31l 2 3K 5 #ih
DBRIZONTIE, =Hw[2014al, L W bDIFZDH 6 HiTir L < Hi=,

MVIRULIZZR D, FTIEEARNRGHRTH D, (30 FERBOHM OB TFP &%
DAEFIEDK 40% DERF T~ A F A TH -T2 L VDI FERICHOWT, BEHE - b a2 G TedkHE
e, RIETI(S X OWBEIRFORFZERN D A 23— FER2mRF B B LT OHEER,
AT 4TI EDNT T THEMCIH A DR EbREL Lieh o7z, TO X5 eBlgE
Fix, R TH DGR - B)IR[2008] DNFIZ DN T ORI BT HIEZEICBED RO
& \RARFEMNTE LT D52 bR olo b W) BEEZRET S : TR ORIR, FIH
FHlE, S DITHEIOVERL - BIEFER EIT@EO N 2 R ENEF =y 7 L, RGET 502 ]
BAR, HRNCBIZE SN DU Lo & AHET, 2008 L ORFRIZIR B 5 & DO TidZR s
A9 FATTLHRVHIMIZOWTOARR LT, BIREETHAkE L. METHIX 4% bE
HiMicbl-> Tk b Z &%) (33 H),

e C, THARTAFEN ERFZHNTLE - - -] LELTUTOmMSFE L, THAR
IZBWTIE, AN BRGNS NE R 2R 72 5 B R IEIC DV T bl e st gt o3 Rl
WCRHTEEZR Y b E LTHE SR TWA DI TIERY, 7 A U 4 Tk, BLS X° BEA 23:f
TS B L R B 2 AE LTS, 20D, [AREOHE - MEHEEDIITERS
W22 T4 7 7] OFBFIRMPEEICEFNTE Y, HE I 7- dataset [THERMEIEAS
MR AVXEFEOFHNEENFATAREIC /2 D, £z, HIEFHIO O D, REAH D WVITE
W FENGFET S Z L0 5, HATIE, ZhEaT X TSR A LM The T
N, T AV FIZH LT, BARTAENE EAFEZFHAI L2 OZAR A IZ OV THRETT 2
PR DD 7 VB O 1 DIXZNTEA S, RROEENS LRV, AN E5-
ROFHEND HIOIZERS L CHEUIZRHE Th 0 Yk fEEICLE AN LT,
Z O OIERGRE BRI A0 TRt LivZew, IUE L7-fiaHE M2 £ LAE
FToHNE—r c 2ZANE FIRHBEORER E OR—ENREEFEIZR D00 Ly, £,
W HE WO EEHNELCE MR EOEAFRIFIC Wb LRV, EELHE D5
HEREAMTROG L, RN ERROFHNO L 5 12k iist 2 lAadbd
THIRT 5 Z BBy — AT, SEHHAR OEEEO EBLNREMFEEICR 5008
L2, BT A >« WUE - £HOKERET, BEEBMRET-NTE LT, EAW
TRVEDOHAEFREENRALONTE LT, Bl vy b ERIL TRV S Ll
RN, ZORIE, EEE ERSREEEICRE O WD Ly, FEE GDP e EE R
% 1= DOAFE deflators DIEMEIZ 72 HMFFERICONTHEENS LR, £ 9 2T,

T 2 HERHE B OBIR « 244 - [FHE e & OB B RSOHEGHE EHE O consistency, TR
DOFHE-PFTE T8 (G1R) 72 B2V TEERLE R - SRS FELIZ & 912
TR AR,
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A 27 URPDBEFREROMFHER S ERRMIK 2T TWDH0h Lt (33-34 H),
18

b ZHi(2014al OV B LIZ2 D03, AEMIIZEE OB O~ TH 5, RFEITDT
S THEBEMEDT O B ARZRETHAE O 1 AL HHE[2009] 0, EEMEFRHS (B
PEFER) 72 EDARDY —E RPEFEDOAPEMEIMENZ LITTER L2 BUK G 2 SBICE N
TeRIERED TBbviZ] O3 HofERHD (1) & 3) ThDH (318~9 H),

(1) ZHE CTHAPEMITEE 2 ERCREBULEHIZ & b 22 DRV E FITREE I OILAR
WEINDZENENoT, £ L THRRAEEO TRRE 12H & itk DA OMR 724
WESNDZENE Moo, NTIVRERDOT 7 VNI —EXEENEIITEDH
—y NEoTDTH D,

(3) FIHBAPEMEITA 7 LROKER LW SR DEERRBFELEDO 1 DLWV X5, £
NAARTIE 2 FFOT Fafio ThAKEND [EREFHE] (NER) oK)
HEEEMICHE SN DICHE W, RERAEEICE > TL, RS20 EHT
— 2T LBEOEITHE D DITH R I/ LR, Z OB, ARFEHAR OIRE
Ze IR B DRI ORI BN T, TR TOEFELE L THRA L FHHICHET
D EARAIRERPFE—IE LN NG TH D, 20 Th h— B A EEREHF O
HESVITHZE D 1T T, BIEDEFEFEITNVIBWT . FFOOAEPEMREHI O
TeDT 7T 4 BT A REARERTOWME L2 ONRVEBREELTND, 29
L 7o D AN b & > THPEMZFHIT 5 2 L BB RE OHFE L > Tk
D, =R TU Ty bEEIERT DL VSRR LEmITIF LA LS
NBNWEEDORWICH D,

Baldwin and Harchaoui [2006, pp.439, 441103 2 4a1< . productivity (ZEH9 5
debates 1Zd F 0 I1C UL UIZAFEME EA-FBRMEZHEFE L TWD D0 E WD mHa &Ko TR
T 5, VT HHERMBEDELNDL Z EITERT 27 —ABD R 0D, Z50) r—
ANZH@ T HIRKITHV B 3L D data (127 £415 inconsistency Th 5, & Z A0 HARTIX,
RINLT HDHEERERZ D <D debates 11T & A EBIEINT, Hbild data ITHEND
inconsistency (ZAR Y T4 FRY7=5Z LBl EA LRV, BE - BIFK2008] D Ak F
75 debates ZMuE 2 Z L7 < BUMTIITY)., FERISESOFRSER, SO LR
— FMETHWOLNTWD EDZ & ThD, Debates ZMlL 351 E1EH S 4, 5RO BLZFF
STMENDZ EOMMIEST=DO0 S L7y, 19

18 =#i[2014al D 6 HiD TR L, &SI [ AR THAHERES B 23 EFENE b A7 SRR 2 FHl -
NFLRWERR 2 ) TREE] - 2 2 b TEEZR2OIIRVEEDORFE and/or FEBE(LD
72D DN— FDRIEE] 72 & & i<,

19 YRR « B )IHR[200811% [JIP 57— X RX—R L, T— X 42U =7 ECABRLIZZ Lizkb,
AR ZZDHRPORFFE LI > TSN Z & &Mooy (FANE W H) &L,
[JIP 57— 4 _X—2 « Fa =7 ML, 2005455 EU TR S A7 51 E FEMEGHI 7
mY=2 MEUKLEMS 7r ¥ =2 k+ « O)IZHAEZRELTHBIL, - - - KERFHI X
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AEPEVEHT . R OPIR . RBOR, TR HREL |

AEPEME I D B 0IE, BB OREMRERO LR OIFRC, A E THlREROME %
PEAH L TWDERICER Lz, ~7 2R mh b W72 B3k E O R (sources of
economic growth)?> & & & o 72, PEFE LV OAPEN EFSRIZIER L7 1960 4RI
IR LTS,

WFFEE DM 288 2 TRIFAUR « APENE B SR OREHE & IR E BRI KT T 5 B LA — 281
i E o 72T 1970 FEACE XL DR O [E T ORF R EROKIEE T Ch -7z

APEME ERROMGEIL., BEORFRERD LR OFINRC, %E CTHlREROME & PEL
M ZERICER LT E o7z, —ERFEOREDIRA « iR 2R LA ERK O R ~DO R
e EORFREOTFIROBHO—EE LTTH Y, REFKREOPFR « FUIKIZM»2 ) 74
HEERFORERIZENEL DO REO~ 7 afRFmIcER Lz L & It
REDOHRZ LT, RFRER, A7 ¢ 7TERE., BURRELER S VW I ERAEOEH 24
Wi, HEELVNVOAFEE EFSRIZER LR D 1960 FRUIITAKIL L T 5,

1970 FEREDT AV ARFE 2 S LA EREORERET 22 L LTUIRERKTO
JERENIAT > 2 | TREIER) 72 & D) —RE 72 B8 2 ) TAEREME BA-E (IRT) oFERZIEE
DOIREEN? | 72 EOBRMNIE S S MFT~OBELN I BICEE ST, TO L) efRiFE2k (=
7 aiRE) (b IMERENS, [E05E - S CTOREFRKRTORERKEZNN?
(5538 « TP DAEFEMEORBUT ED LD R DO 2 RE B 5002 AEMED EHFIT

LIEFEMEORWA - K - REKZARBIZLZ) WH) &75, Hunenciddor—2o
'H L consistency 72 EIZBE T OARL L T—X LREOFHL - BHERZ L WE IR DD
LERDHICE S, THAZMRE] OBEWRERI, Hic/eiifif LIRELOB AL RET D58 D
VIR BRNIES S, BRIZT = NAH SN TWHLDOIXRIETI OV =7 « X—UTh
% (5 H), Jorgenson and Schreyer[2013, p.209]13## (2. the EU KLEMS (capital, labor,
energy, materials, and services) project {Z DWW TR DAL G297, “This landmark study
presents productivity measurements for the 25 of the 27 EU members, as well as
Australia, Canada, Japan, and Korea, and the U.S. Efforts are underway to extend the
EU KLEMS framework to important developing and transition economies, including
Argentina, Brazil, Chile, India, Indonesia, Mexico, Russia, Turkey, and Taiwan.”

B L CEHE DR T2 D1XR D Griliches [1986, pp.1508-9]D =2 A > v Th 5,
“Empirical economists have over generations adopted the attitude that having bad data
is better than having no data at all, that their task is to learn as much as is possible
about how the world from the unquestionably lousy data at hand. While it is useful to
alert users to their various imperfections and pitfalls, the available economic statistics
are our main windows on economic behavior. In spite of the scratches and the persistent
fogging, we cannot stop peering through it and trying to understand what is happening
to our environment, nor should we. The problematic quality of economic data presents a
continuing challenge to econometricians. It should not cause us to despair, but we
should not forget it either.”H > & &, [Z D X 9 72 Grilices D= A > MZEEL, hE L
ETEDL LI RRBA~OEFET, BARTIEN DD LIZDDM) -« + | EHEBET S
BEE DL D LIV,
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DNTIEHE I RS TWDLN 2R D02 ) L aERl - SR DA ENE L £ o EARICRHE
FXE  BILSER L7, 2O T, [EFEMDKUE & 2 D EFHL OB 3 Fx IR [
—UEREXE] ODWENERT D [H— 2RE] OETICL 2RO R L35
AARICIERNEE Y. TOHEG « ZUHEORE, S5 ﬂ‘*t‘\xf‘i%%’ﬂlﬁ?ﬁﬁﬁﬁ DA

pEVE (L3R OFH~DOB LG E > 7o, MAEESIFIC LT — B R ERES T OB
FatiX, H - EBLHIZEBHTH Y, i%ﬁ?a@%ﬁ@%ﬁ& 725 Rt DN L OV OF]
EHH CTORBEDL S EEHRINER S, A EBFHERGEE TR Ok ) 72 ek
i - WEEENED T,

93SNA DENER IT K& -« [EMIL] ORFRE~OEBROAEE - I35 1990 4
ROBELOEE I E28 L LT, EE LV OEFEMSE ER SR 5 BO R % E
TrEE o7, Canada, 47 X & EHHIZ, %< DE X 7 national accounts (ZHEAfE % (& <
PEFER productivity statistics Z/AER T H L I I o7z & W I BIEFEN, Z OIS
BT D,

RIZZ D@ EITH DA ¥V A Office for National Statistics (ONS)A3 2002 4EIZ/AFE LT-
“Productivity Measures: ONS Strategy”'s 88D L E 23K 2 283 5 (Lau, 2002, p.20.
TUH =T A L),

Improving UK productivity has been one of the government’s key policy objectives since

1997. This policy drive has resulted in rising demand to better and more comprehensive

productivity data to understand the nature of the UK productivity gap with other major

industrial countries and in turn to inform policies targeted to close the gap. The
Treasury and the Bank of England also analyse productivity trends for fiscal and
monetary policy decisions as it is seen as a key determinant of the long-term growth of

the economy.

EPEPEM_EDS 1997 HEIZEF D key policy objectives D 1 D& Sifz, Zivad KL 7=
demand to better and more comprehensive productivity data D £ Y 2517 CTHRE LT
ONS O EHIHIK CTH D, Z DORFF T, 7 TIZ the Treasury and the Bank of England 73
productivity trends O3 HTIZHL Y #HA TV 72, T D Strategy (27> T 2002-2005 |2 i =
U7z the first productivity strategy and work programme DJ%*h% %1} T the second
strategy and associated work programme -~ & [ (Camus and Lau, 2006) L, H/EX 5
L RAZEITSE TV D, 20

Jorgenson and Schreyer [2013]i%. Canada, 747 > # % JEHAIZ, % < DJE %4 )% national
accounts |Z LA 2 (& < PEXER] productivity statistics ZAET 5 L I 1T o7 LIRTET 5,
ORI 2 RS DBIEFEDO Y X MTA F Y AT A TW7pwy, AENR LAk

20 4 F Y RZONTIE, KEITEVFELLS D,
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SRR D 1 D EALESIT 5D 1997 DA ¥ U ZABUFOPELLHIN G, ONS |X MFP 5%
DEMII2ER « AFREZFEBTREELED 1 DL LTHEL TCWEITTTH D, 212002 4
® “Productivity Measures: ONS Strategy” (Lau, 2002)/%, Z @ strategy paper (25647 L
T 2001 #FKIZ to identify data gaps in productivity measurements and to find out users’
views of where the ONS’s priority should lie in filling those gaps # HiJ& L T
government departments and organizations % & ¢ key users 7> S ERNIE K2R D 7222
L. the ONS Productivity Programme Board D5/ RIZHE > T, —i#H D the ONS
productivity work % 5¢ T L7z, In April 2001, changes were made to existing productivity
measures to improve the consistency between the output and labour input data = & 3%
DO—EHTh 5 (Lau, 2002, p.20),

“to produce MFP estimates”i% 2005 /A% D“second strategy” D% (ZH5H X115
“projects and outputs: 2006-2008"? 17 DIEH D 7T HHIZ L H < B+ 5 (Camus and
Lau, 2005, p.20), 1997 DA ¥ U ABIFORTE NS 8 145 Th D, walVERBIH IR
Office for National Statistics (ONSIZ— /b SN TWEHA XU X T, BUFOIRVVEN + 3
FFaZ 772 ONS T3 2, 2T ORFMAE L, Bl R T BEEICHIT 27 nt 20i% |
Thod, BHERFTOEME LA 7 TRIEORE NS LV SE27255, 23

21 Baldwin and Harchaoui [2006, p.458]IZk ™ 2 > DOELH /5 ONS 73 experimental
MNP estimates DERZ#YE L TE 7z &7 5 2002 0L (FEEARR) NI 5, (1
Most countries have experienced a multifactor productivity revival, but independent
estimates developed by BOE and at the National Institute of Economic and Social
Research have shown that U.K. multifactor productivity performance deteriorated
relative to the United States in the post-1995 period compared to the early 1990s. Public
pressure has led the ONS to find out whether this is a real phenomenon or a result of a
data problem (adequate deflators in particular). (2) The ONS recognizes the usefulness
of multifactor productivity estimates as a valuable quality assurance tool to check
consistency of output and input data.

22 Data outputs D ELENHRN -T2 DITIRD 7 5378 THh 5, Service sector productivity,
investment and capital stock data, multi-factor productivity, micro-level data for
productivity, skills and productivity, regional productivity, public sector productivity, Z
@ 9 B multi-factor productivity (2 OWTIXR DI a2 A > b5, “Multi-factor
productivity was not among the top priorities for most of the users consulted. The main
concern was the measurement difficulties of the components of MFP. However, when the
ONS is confident about the quality of the component variables, viz. labour and capital,
users were content for the ONS to investigate the production of MFP measures — in part
as a quality assurance procedure” (Lau, 2002, p.21),

28 A XU ADAEPFEMFREEIZ OV T X Y L < 1% Office for National Statistics [2007] % %
B, The productivity strategy (2B L C ONS P T five main streams of work 2347
L7, REICZH % Atkinson Review DFE{TIZ % T, the Statistical Modernisation
Programme which includes the National Accounts Re-Engineering Programme 72 & T
%, Camus and Lau [2005, p.16]iZ% Statistical Modernisation Programme {22V TR
< R 5, “ONS has embarked on a major programme to modernise the whole of the
statistical system used across all areas of the office. The objectives of this Statistical
Modernisation Programme are to re-engineer key statistical systems, to move ONS
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[FERD Z & Z A ARBU S HEEHERBIERE (b S L7c AR T, BEITERTHY |
MR OEIZ ED) ITRDTZE L&D, MEMERGHE OEE - AR - FIFETHTO
MBS, SNA #iatds L OEIICEE T 5 S FEFGHOERCTIE & Blik 72 & & Fife & 3,
ONS & [FRRE D MY « BHEZARTIUL, BAROAEMERIEMERE Y EHENER T 5 2
LT DA - EE - NEEEIZIONS b 0% (K&EL) REIZZEA S, BUF - RN ZH
FTHITRDTZ RN o72Z ITIMA T, BAROHFG B L OHEHIE DL 2 REOBLK D
AEPEMERRIEAERZ BOR HAR & U CBURN R ER T 2 2 L AFEEIC S 22 5 WA ULIYEL H 2 b
Liv7auy,

LIz, TEERER) - GEEFZEECR) 0 MERMEEBUR) - TPTSEHEeTE ) - T3
HEBUR ] 70 L L BUM BRI G R & RRGE R 2R ) oA NCHEE L Tk S he, 4
Hb TEEHRS ] Z“Abenomics” AN & L CEHMUTHIHABUFTHS, L1IF0I DD,

(A ) ABUNC S ZAEPEMER L2 BORDREHRED 1 D& LTEMAL, 2oL L
THEMRREOER « ARZEHBISICESWTE . LD TS, EETEEEOESW
AR PEVEFRRR I BE DU T2 PEZERR WS DWIRE 7R B & A0 DR e R BUREE 2 B L T,
HARBEUN b ERZR etk 24 2572 -« . Quantitative evidence-based
policies % F & A A U 72 BUOKE S 2\ O F ThilT 20T IZixnnzny, etbEoF
EFORTIEESTHTT s » + | EF XD ANZEOHD AARBIFONS: « DI HIEEINT 5
Z EEHIFET A DITRS TIE W,

[4]. “output” volumes in the public sector

(2 <IZE~% (£FYZ2TH 1960 FRAEN S 1998 F£ET) TiE, BIFERFICS
WTT U M7y FOEIEA 7y FOBRMAICFE LW E T D3R g U EER
HLTE&E, 20k, 7Y My b&EIFA U7y P& THE SN TE 7 (Atkinson
Review (2005), 2.7, p.12)., ] Review ¥, Z DX IR TA 7y FOfMiFE T ¥
N7y FOMFRE 72T N O BETHEB L TRASATEarXrva » (18T,
L&720) % the (output = input) convention & FF(}, government output @ direct
measure & % L7Z,
Zoay Ny aryeRMAT0EY . BUFEMOEENE BRI &R0 | B
FERPIC BT 5 TAEEN] EAAZEET L2 21205, ZOXRMAZR Eik L direct

surveys and other data onto a corporate database system (CORD), to introduce a set of
standard tools and to standardise and systemitise the processing and presentation of
statistical outputs.” & 5(Z, National Accounts Re-Engineering Programme ®—%g & L
T. FHIZ the supply-use framework should remain the backbone of the National
Accounts system Z & ZIRE LT,

2 Holb, ST, 260 TBOR) DAENCHERLICE WS BAIEX, BRI REL
TERE L 7- g BRI S L B ATV D, ZDEIZHOWTEL T2 & 21EL =i T 2 A v —[2002].
—##%[2008], Miwa and Ramseyer [2006], Miwa [2015]% £/,
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measures ~DHLHL % Wi L C X 7= ONS (Office for National Statistics)id, 1998 4
I direct measures ~DERHLIZEE )~ 7-, 1998 A S Tl L 7= DIXEE (2000
OB O 30.3%) . HE (F. 17.1%) . tHESREREEES (2.7%) © 3 5HT
bHoT-, £ 6%, direct measures |2 L DB OLLEN 2/3 |12 F T LA L7 Bt
THE S4L7c Atkinson Review 1%, #¥f# & & IR Z T~ THEETHY . 120K
N [ 724t ORI G P 2 M9 5 728D ) O review ThH D (=i, 2011, 162
H),

93SNA HEEDARETMIZ, HDH VTN EWAT L CHETHE Lz —#HOoB X D
HC RESHYESLDOD 1255 ONS ZHulr b L7zA U A®D the public sector ® service
output & 5 |Z productivity @ measurements (ZB89 2 #i7- 72 HFE O HRIE & DFEBLC
AT 72 BOR EEEO SRR BB CTH 5, Atkinson Review [2005]73 = O & #5483 %,

B FHEICE DN TR SNt Z B IT BRI o L @m L T8
WERT ORI B3 2 ZEARY A St (2R3 D 2 H1 & PR 20 4F 12 HISHBERELICAT » 72 (OF
i 21 4F 3 A BRI E) . Je1T LT M ZESITEARMERFNZESZRE L. TD T2 4
DDV —=F N —TRE L T L TRE L, —midREietzomd 2% 2 V—
X ITN—=TIZBM LTz, EOsIIE, % D8 TORETRE S K O O BBt A
UN—ORNR E BB LT TG (Zdm, 2011) O—HCTh 5, Atkinson Review 3
£ 5% A H 72 the public sector &3¢ service sectors @ output <X° productivity BEiE# 3~
HEFHER EO—HEOEKBRFFREICS L LT, 20X 9 2RFERE~ORSIZH S LT
7 B3 213 T OBUATHEHH B AR 2 FEARRE 2 AFEHNCHRY BT 20808 H % M fiafi L
oo TEIVIFRRIIZ OEEDOMFTRETIT RV - « ] RELWVWHIFHDORKEF - BENHE
BIa « ZIA L R—=ORF DIIEDIEEIRIREE T o7z, 25

The ONS Productivity Handbook (ONS, 2007) iZ Chapter 9. Public Service
Productivity ®'588 (p.118) TH#HEEZ KDL #1175, Recommendations in the UN
System of National Accounts 1993 (SNA93) proposed moving away from this convention

2% BNNCE DIWEE, BALI T2 A =D, Eam DD 7 ENE R I 0T =i
[2011)IcREL<FR L7z, TH—E 2R ICBE L TAEITE KT 5 X 2 72w sl B A 4
CAUNR=RFEA LTI NTELT, BAEMRMEREICH LTS, 20 L9 25 A
WD DERIITESN T RWETTE, TARIEES I AN~ ANT=DiLH
e e v 2] LWHBTEVWEIG LIRS TR0 ol-, MEFEESICKHT 2NN (%
JR) DEABBORMIZLEZEZDLONEZEES D, YK, 20X ) RREITEEEY Th
Sle, FDH 2T TBRE ] L L CMeEHE L, MEREE25MT LT NEEL
ZAM L9 2T (NI AHEFME LTARSNT) ., FEAC M8 & LTHEY
F L O-OR=E[2011]TH S, ZHm[2014b, 44 H]oW 37 THEK LWL | HEFEAS
X T&FE OIERT DAt 2R % FLE U CRFHAR OB 2 A1) - FHEIRIZED Tl
B AR D> DBEFIME & Fe Aol 2 7o B EERERE ) 28 T2 el T o2 A - X
FROSEE TRy, O EEHREA R HRICLRNWE T HEE - IREORH - EITH [H]
TEWIE] O—RRDIEAD,
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of <output = input> and, consequently, ONS changed its approach. In doing so, the UK
made faster progress with the post-SNA agenda than did most other national statistical
agencies.”»< LT, 1998 4% TIiZ ONS X a system of direct indicators (21T L, BIF X
H D 2/3 % 5 5 EFFH C new direct output measures % £ M L 7=, Direct measurement in
public service DFXERMNEFEAIIZHZ L < ONS IZIZHHEIZT X & sources NF & A E7e)
7226 available data sources 7% direct indicators DAz g L < il L 7=,

The new direct measures implemented to measure public services are cost-weighted
activity measures CT&H 5, 72 & Z21E. health & education [ZOWTIFRDEY TH 5,
Health volume output by cost weighted activity index of NHS activities and Family
Health Services (number of GP consultation, prescriptions sight tests, dental
treatments etc). Education volume measured by pupil attendance adjusted for quality
by a fixed factor of 0.25 per cent.

The pioneering nature of the work T 5 Z & ([Z#iA T, 2003 412 the UK National
Statistician (%4Kf) , Len Cook, decided to commission Sir Tony Atkinson in December
2003 to carry out an independent review of how public service output and productivity
should be measured.2?7 A% L 7= FEHE 2RI 5 R F D experts D“input’ % I v At
T 2005 & 1 HIZ/AF 17z the final report (Atkinson Review)iX, strongly endorsed the
basic direction that ONS methods had taken since 1998 in moving towards direct
measures of output. The report went on to outline a strong principled approach to
measuring public service output and productivity, and also made many
recommendations for measuring specific public services (p.118).

The National Statistician welcomed the report and responded with the construction of
a new center within ONS designed to take forward the Atkinson report’s agenda. 2007
7 H 19 H¥ED The UK Center for the Measurement of Government Activity
(UKCeMGA)Td %, The key objectives of the work program of UKCeMGA (kD 5 .
T&H 5, (1) to ensure that the measures of key government services in the UK National
Accounts are fit for purpose, (2) to develop, with other government departments,
devolved administrations and other stakeholders, better measures progressively over

time, where such improvements are needed, (3) to conduct rolling reviews of methods of

26 Z O HUZBHEE LT, Swedish Agency for Public Management @ Richard Murray (3“A
Review of the Atkinson Review”®H T, 46179 % Sweden DR, & HIZHEITT 5 1950
487 A Y % @ PPBS (Planning, Programming, Budgeting System) D#&ERIZE & LT
RWERT A, Fio. A F U RTBWTORHR, 1950 4805 1960 FCHIFHIZIT direct
measures of government output were an integral part of national accounts T& - 7=(p.2),
Sweden DOFEERIZ- SV TIL Murray[1992] % 2,

27 “Sir Tony Atkinson from Nuffield College, Oxford, led the review, supported by a
team seconded from the ONS, HMT, BoE and Department of Health” (Camus and Lau,
2006, p.16).
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measurement of different government services, to ensure methodology keeps pace with
changing circumstances and modes of delivery, (4) to publish a regular series of
authoritative productivity articles describing the output and productivity performance
of the main government services, building on the first one, published for health in
autumn 2004, and (5) to develop and publish credible and coherent satellite accounts

(for example, for education and health) (Camus and Lau, 2006, p.16).

72 public service productivity 7>?

FEEURFEBRTIZ e U CEREE A RImIZZ LW Z & I21%2 T, public service productivity
ICEREZGDELHE & LT 2 fafEfiid 2(ONS, 2007, p.117), 1997 21 ¥ U ZABUF
DAEPEME B2 R BREOBOREERE L 2 LI L TH L0 EARMZRHEBTH D,

A XU AT GDP (i) @ 1/5 LL E% 58 % the public sector {22V T, An accurate

and realistic representation of the contribution made by the public sector to overall GDP

and productivity is ... very important, simply because of its size,

A reinforcing reason for better measurement of public service output, inputs and
productivity is public accountability. Public expenditure is financed largely by taxation
and taxpayers have an interest in how the government uses the proceeds from their tax
payments. Similarly, users have a right to information about the quantity and quality of
the services they are being offered. The performance of public services is therefore of
interest to tax payers, to those who use the services and to those who provide the
services, as well as for the government to assess the success of its performance

agenda.28

BUEDRBUZDOWTUE - - -

1998 F 0 Gt & 15 FERIE L2 RS TOMRBIZ DOV TIE ONS @ “Public
Service Productivity Estimates: Total Public Services 2010, Addendum,” 27 February
2014, (by Fiona Massey and Sarah Caul) % &,

KDL 2010 FReE ORI DOt E % 7~7, Healthcare (32.2%) & education (22.4%)

28 The most important general conclusions of the Atkinson Review can be summarized
as: 1. public accountability required that appropriate measures of output and
productivity of public services are made available; 2. It was neither possible nor
desirable to revert to an <output = input> convention; 3. that future work needed to be
underpinned and strengthened by an explicit set of principles which forms a
methodological framework. There is much interest among citizens who wan to know the
performance of the public sector in delivering services, just as there is interest in the
performance of private firms who set prices for the goods and services produced and
purchased in the market scene (ONS, 2007, p.123). “accountability”’|Z->\ T, Atkinson
Review [2005] Ti% p.182 # &,
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D2 THEE 5% % LD (EEmLo p.9ickd),

Figure 4: Expenditure weights by service area 2010

Percentages
40

10 +

Healthcare Education ASC S5A CSsC POS Police Defence Other

Source: Office for National Statistics

Notes:

1 ASC: Adult Sacial Care

2 CSC: Childrens Social Care

3. SSA: Social Security Administration
4, POS: Public Order and Safety

The <output = input> convention 7> & OEERLOVTE & . REFAIFHIITFB A 2 L CTEH
EO@EFHEZ S5 2 & L ORICITRE 2REREEN S 5, B LT, ONS [2007, p.133]i%
oML I (7T X —F4 >, ZHE), Significant progress has been made in developing
methods for measuring public service output, and ONS has published the findings to
date in productivity articles that act as a vehicle for experimental series. However, for

changes to be made to the National Accounts, any new methodologies and data sources

need to be subjected to a rigorous peer group appraisal, particularly as public service

output makes a significant contribution to estimates of GDP.29

UK 720 TR 3 - Rk @h & Tidew
93SNA 5 E DA % FKIZBATE/L L 7= the public sector @ output and productivity
OFHANZX T HBALOEEVIL, A XV ATHEITLTHMY 572 LTH, A F U RETIC

29 “A framework for nonmarket accounting” & BT DL CTEE LTT A U I OFRGEHKRIL
{Z2OW T R % Abraham and Mackie [2006, p. 16211k D < 29 (7 v X —F A >, ZHi),
Although the importance of nonmarket — but productive — endeavors has long been
recognized, few attempts have been made to provide systematic information about even
the most quantitatively significant of them. The state of nonmarket accounting today
resembles the situation for market-based accounting in the 1920s and 1930s before the
creation of the NIPAs. Economic accounting need not. and should not, extend to all
nonmarket activities, but there are certain areas in which nonmarket accounts,
designed to supplement the NIPAs, could make particularly important contributions.
We stress the potential value of new methods of accounting for volunteer and home
production efforts, education, health, and environmental improvement or degradation.
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FETL R0 Eh X Tl 72\ BEETE 6 1250 L7241 < L 93SNA X Commission of the European
Communities, International Monetary Fund, Organization for Economic Co-operation
and Development, United Nations, World Bank @ 5 3 D4 TAFK 7z, [EHEHM
IZE D HDTIER,

93SNA #HEFEDAFK %315 T, European Systems of Accounts 1995 (ESA95), and the
European Price and Volume Manual from 1998, the UK National Accounts broke away
from the traditional approach of measuring government output. 7= & % /¥. Eurostat
Handbook, 2001 (Handbook on Price and Volume Measures in National Accounts, 2001)
¥ offers four conceptual approaches by which the volume of public services can be
measured (Atkinson Review OTI1T1X 2005 4T 5),

The guidance from the Furostat Handbook has now been reinforced by a European
Commission decision in 2002 that has the force of law. It requires all member states to
have moved to direct measurement of output for individual services by the time of the
accounts covering 2006. The only exception is Denmark, which has secured derogation
until 2012 (L1, ONS, 2007, p.123).30

Public sector I service sector O —#}

ONS [Z“Productivity Measures: ONS Strategy” & #H7"% 2002 4@ strategy paper (Z5E
ITLCHE AP LWEY - BERAZTER L 72, aideiE 21 IRz, EEX 7 >OHEH
WCER SN2, £ OEFAIZHT 5372 D)3 service sector productivity T ¥ | public sector
productivity X 7 & H ThH 7= (Lau, 2002, p.21), public sector IZ service sector O —#f
T D,

Service sector productivity (ZBEH# L C. strategy paper [ZXK DA< i3 (p.21, 7o ¥ —
TA FFELTIEITTF v 7)),

The demand for official_service sector productivity measures, with reasonable quality,

was high. With the service sector accounting for 70 per cent of the economy, service
sector productivity measures would complement the wealth of detailed data, both at
macro- and micro-level, on the production sector, and enable a better understanding of
the performance dynamics for the whole economy. Within the service sector is the public
sector, and the move toward output-based measurement for public sector output was

welcomed.3!

30 ZHFICLVREZAREREZELS LD THSHN, output-based approach to measuring
government output in their national accounts (ZB89 5 £ [E D HL Y FHAAIRILIZ DOV TIE
Fraumeni el al [2009], &V iFZ D 9.2 =5 M,

31 Atkinson Review |4 nine principles 27~ L T\ 4723, D% 1 (Principle A) 3R D
D TH5, “The measurement of government non-market output should, as far as
possible, follow a procedure parallel to that adopted in the National Accounts for market
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The public sector ® output and productivity |Zx}7 2 B> E F 01X, the public sector
Zade, X VIAV service sector @ output and productivity (ZxF T HRELOEE D O—ER
THO., ZHBEK, FFRE - B2 b O TIEZeW, Mx2 T, “public accountability” D& sin>
5 DOBLNIRE B2 RTZ LTV,

“Hard-to-measure” /4y 132

1970 FARFTUBEDO IR T TORBFRERDOIE T 2RI, 7 AV Daflic, —r
2538 LD DY — RGBT D AEE EARICHT 2B LREE o To, LUK,
RO THERE LTSN O b FE L LTS T& 7z, —EX0EHD
“productivity”}s L N DZALIHE X HITZ DO FEME & 72 5 “output” 2 W) N2 U TEHIIT 520,
EOX I LU THMPTIUZZY CEEEOSWEENG LD E W IS - F51E - B
At OVER T 1 - BARBYZR GG R OHERT 22 SICBI3 2498 - HEGHEEN R E 2K 0 B2
D & AT,

NBER (National Bureau of Economic Research)|Zff & & 4172 CRIW (Conference on
Research in Income and Wealth) 7% Income and Wealth (284> % B E 22 MGk E 2 SR 6t
HIIZHL Y i % Conferences ¥k % L BAfiE L. % @ conference volumes O TI{T %8 U CHit:
AP O HEMFFEOHERIZRKE S HIKL TE 72, 3389 —E X538 D“measurement” issues D
9L % 3238 L C & 7= Zvi Griliches 235 L 7= Output Measurement in the Service Sector
(Griliches ed. [1992]) 123V —X% 56 HTh v . 93SNA AR DHIFIZFAT S 7z, AEA
D 1994 SRR E DB EFHIL, Griliches 2 KMFIZ O » THEEEIZ R L TE T
P — A SE O3 2 G804 5 hard-to-measure 72 « —E 2D 77 F 7w MAIEDH,
Wi L OBREL LR N S SR O T M - A S 242K - 2R O economists & 1FRE &
EBUREHBIRE (S DICECRBRE) IClE Likx 595 6 0O Th o 72(Griliches, 1994),

P— b2 BICERZEDELT U N7y NOAEER (EAEFR) JEDOET - RIZW
F7=B037 AV ORI BT EL DOEA TKEIZDTE> TEEE L T\ e, 7 A Y BTk,
FHIRNZ 72 D83 O & APENE EH-RIKT ORKZEH & OR# T — B AHEF O fLE
LAY E D DT 1990 FRITV -2 5 DREY E23Y 2 RA72, Griliches ed. [1992]. 1996 4
(S EAEH S 72 Boskin ZEH &#1534, X 512 Triplett and Bosworth [2004] 2354
Thod, 3

output.” ONS [2007, p.124] % &,

82 Z Oy & TICARTR X O[4I, =201 K& <IKHILL T2,

33 Fifty Years of Economic Measurement (Berndt and Triplett eds. [1990)723 > U — X5
54 B TH D,

34 CPI (JHEEWMfEED) 1ICBI9 5 b & LTIL 1961 0 Stigler ZE B2 LSO AR K ¢
LD TH o7z, Griliches 721723 Stigler, Boskin fMiZEZED A L R—Th o7z,

35 %A N VS 1% D 7 [0V 2 8 0 7= 2R 12O T X Jorgenson and Landefeld [2006] 2 2
AR

W o
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Griliches [1992, pp.6-7]i%. FFEIEE DT ¥ b7 FMHIEIZIX total receipts (a5 HUEH)
& an appropriate price index GEUIZMEFEE) 1ERKO 7O DIFHR, S HITAEEICHLER
B (Kt & Aliks & 2 O 3E FEAL (units used)) (ZBT 2 E@RBMETHD & L,
W IUZ DUV T relevant transaction unit (BHEEG | FAAL) (2O THIY | quality change
(EoZ) OMBEIZHIST20ERH D & Lz, KT, o< FE5f7 5 (pp.6-7).

GNPERSICHWD B FEHET 7 L — & — R 5|0 EFEEHRIR C b 5 A4 e ks 52 (PPI)
X, OWizednts, B —ERX&2HI4 e LTC) —E AR ZIUE L T, 230
DT =S DRMDT=DIT, %< OF—ERAEERFITHEICEDEDT 7 L—4 —
(makeshift deflators) S VB TS, LHFEET Y M7y MIA 7y &S
AL~ % R EE (some measure of input)(Z thfil L CRE3 2 SIE S, ©FERAIZAEE
P EFRIFIBE IRV, BFIL BUREPIRK, K% 8 oA fIEE TR O = #R
o HUTPFEEFNMIT N — AR EREDOHE L WSS TTE D,

“Hard-to-measure” /3 B ORMD 1 DBEIFOIEEN TH 5, Griliches [1994[i12 L % &,
7 AU J D%t GNP TRIZBIFOHEIE 1969 42T 12.6%, 1990 4T 12.2% ThH 5,

Atkinson Review [2005[1Z 5 X 715 the public sector D “output” and productivity &t
HA~DOBLDOEE VD & BBk GERIBHAO B A1, “hard-to-measure” 3% & L CKEIZD
72 o THlE S e T 72 3R ~ DO Pk O F 463 the public sector (ZF Tl K972 »7=&
WO RSB DO —RTH D,

HARTIEL- - -

93SNA DARETELE LT, 93SNA ICHEM SN DNF IR E N5 K& o8 & 2 [EER
M L L CAETEITL TS, KX TI O X ) REBEMIBEAICELRTHOE, AR
DOftEtE K OBHBOR OB & LB L, 2 DR - FRER. 210 ORI T 545 % O
BoORBLELIVZD (HREHER) a2 A MIOWTBEZDLT2ODOHRM RS 5720 T
HD,

[2]~[4]iZ .72 supply-use tables 3 . ' Z 22 B3 H X% input-output tables OE A,
industry-level productivity indexes D {EfK & FEfEH . “output” volumes in the public
sector D FHANZ [T 7= ARSI BFL O BLA 72 EOWT DR TH, 93SNA [ZRH S 5 [EEE
HOHBEN T3 2 A ARDORGHERA L EE (S B2, AAREH) OLREIRIBEAME TH
Do FEEANTH BT - BEZROIAATED | ZORICOWTERDIFE A LIFEAICE
HMTHD, ZALHDRIET HREDORMEE NEL LOZOFEMK - Bl OWTERIZM
TR E o 7o <Rt STV (BRI E DA & FFE R E R E EIRIZHONT
LA TH D) L HERET, government accountability 23 K40 L T\ 5,

HARD SNA FERHERT OFHEIT 5 FEIC—EARRL S D PERE RIS W THEGF S N D,
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“Hi[2014c] D[4l Rz < FESh O TG R OTBEOHERHI, SR OV T, HZED
AEPE, BN TEREIEGE 2 f04E L CENBENE ZHERT L. S DI, BB I L ITIHE.
FE R EOFHEEANCEHEN—ATHET 2 a8 EZHMA L TWD, « - - BEsODHE,
R, ~— VR EERREDO I BIEOBHEOMFERIT. THEFRERR] [THELL T
Dol TOXH T THEARNRE 2T LTINS, TBUF— B XA PR KOS T R M=
MAp—EREERICL DI —EAOER EHFELRITITONTE, ERROGIEIC L BT,
D OEFEENIETGE I — R EAEEL TV D 2 & E 2 THERHT 5 1 (B, 2012,
bH), HAEL 2D EFERER TIE, EEERAROIAARSIRIT 1 FMIAT b - 3
—EADEGIFERMALIR LIS D TH L8, Hx DISHEEFHORE S %] 25> T
T, s o s L, P—EROZ BEAOBERMZR T, £/, MTH-oTH, W
OO H 2B S22 EM TIXE—HM (17) & EN 548 E B FE— DR %
FFOLIFREG 2V, 512, FIEFIC YW TR, BAINDEMEHEEOTEENZETH Y
[Fl—OREHNLTFRT 5 Z IR TH D, 207D, BEIEARDIERIZH > T
[ Me] 2 3EORE L L THIREIEBORE S 23T 5 ) BEEm. 2009, 99 H),
Mz T, PEFEHEAFR D 10 FE T OILEEE L W O 1T2R1E72 LnWaZE - S RS N CTER S
i, ZHw[2014b, ] CRARMIC A2 2B 2 o [8FH) (4 HEHER) I2OW T HIEHEE
DT Lbm< RN EBoiLd r—An D7, T84 RS 25 —RFEFDEE
EREL 20D L WEEERNIIAED 7 —A b D ey,
O KD R AAROBHERF OBRICI S, 93SNA 2HESE L B AR EE AN B % i
f%éwiﬂﬁbfwé%$@m\H$T_%&ﬁﬂ%#ﬂé%@@i9:ﬁzék%
HHBEDDILIRNTEA S, L, 605D ICHEB LIfEHESREIZ L VBV AL
THEA L TRIGEREE] 2A 7T ofatEARIE. 93SNA H#HERE T 5 FHICEADL 5 UL Eo
N E FEMRA SIS A RO DB ONT, FEEICM BT - BT 2L & LT, 36
[2] TR 7=4n< 93SNA i supply and use tables 7> 573 1 % input-output tables % % <
DA HWD Fika#iE L CTuvb,  “While supply and use data systems are the most
data-intensive part of the system, they are the thread that ties the system and have a
big impact on the quality of the system in terms of both statistical integrity and analytic
usefulness” (Wilson, 2006, pp.125-126). Z #17)> 5 3E )31 % industry-level productivity
indexes & & H 12, Z4k72 data & VW CTHERK S 415 the statistical system @ inconsistency
ZRELTHEZED D Z LICRESHERT 5, “Ahigh-quality statistical system will
produce results that are within an acceptable range, and the inconsistency can be
resolved through a balancing method” (Wilson, 2006, p.122).37H ARDREIL, Hit AT

36 ZZIC TZ&itd) ETHLEIMATAFN, FHEREOBKR, A —O8(T L,
HEEE OFERE, EEAOMERR S0 TBREISME) TS LTHEYNEL LR,

37 ONS Productivity Handbook (ONS, 2007, p.136)1% Atkinson Review 735£ L 7=
“Triangulation principle”|Z & & L TR 29, “Since the productivity measure is a
residual or an implied measure determined by the vagaries of output and input
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LOE DMK - 1 BICMIT TG N2 FEREORMZRE L TWD Z LIt b,
WK, T DIRTE DT the public sector @ output and productivity O FHHIIZRE S
HH DT,

[5]. %W — bt 2438 D Deflators

Industrial product price indexes collected by the Price Division constitute the
main source for manufactured commodities. Unit value indexes are developed for
commodities where there are no measured price indexes but where quantity and
value information are available. ... Less data are available for services than for
manufacturing. Here data are available for those services purchased by
households and a few price indexes that have recently been developed by the Price
Division.

For the production account at constant prices, real GDP at modified basic prices
for business-sector industries is constructed using a double deflation technique.
Unlike the IOTs at current prices, which are completely integrated with the
income and expenditure accounts (IEAs), there are minor differences across the
constant-price tables in the two sets of accounts. Values in the IEAs are at
purchased prices, while they are expressed in the IOTs at modified basic prices.
Deflation of commodities in the IOTs by basic prices does not yield the same result

as deflation using purchaser prices. (Baldwin and Harchaoui, 2006, p.446).

=Hi[2014b, c] TRARMAOFEAMZ LIz AARD SNA HEFHTH B 5 EEE 2R
D HERZH N SILTUV S deflators (IZDWT, W55 EE EDO L HITHWTWDhE W
D RDNIIRIITEAREY - AETH D, fRE LT, 72& 2E, 328 GDP, BEaiks X
OPEZEROEE R ESR (B LMl LH-3R) 72 EORRHEFHE O ERENE - [FHEE S A%
Lo TWVB,

[4] £ Tlz 7z 93SNA OHELET 2 HIHD 59 b HANBRF R E CICBRHZ Wik o TE 70
FIHOB DY deflators (ZBAT 2 MR Z RE S KET L7259 02 L FIZR <, [H]
BIXBEENTH D, 4 HIEOHEEHED EMENE - FHEMEOYGEICIIRESERT 2200 L
720N, LU, deflators OHEFHE EF & OBIHEMEIT I, 93SNA Ml T2 & % deflator B
RIEOTEANE~OBEIPEI D IXSIEERE <RV, LrL, the public sector % Fie

measurement, there is validity in checking it against other sources of corroborative
evidence. This sentiment is supported by the Atkinson Review in the statement that ‘no
single number, however carefully constructed, can fully capture the performance of
complex public services with multiple objectives. Productivity change should be
interpreted in the light of a range of other information.”
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hard-to-measure 43 % O “output”FHHI O JEBH & WA DL B X° supply and use tables DERK
WZED A 7 FHEfoERIT, L0 REOHEFEEOIUEZ 8 U T deflators DYGEITE T
HATREMED B D,

HA D deflators (ZB7 2 [HHDOE B
—H5[2014b, cloOWFN LA TR LIZRNEOF G, deflators (&0 I, £V —E 25
B deflators) ¢ [FIRERIL) (CEHERE D D 25 L TR,
WREIRF20121% T8 78 T7 1 —2— LB OFET, REIOBEW®KET 71—
Z— | LELTROML FLik T %,

—RIZHE - - X OffE (@5 OZkiE, 2OoME - v x0HEOE L
ik DEALDOMAGDOEIZ L > THEL D, FEMEIE, i TR LMEE (4 H1E)
DENE BB EBOFELR VRS Z & Th Y, FE SN ML EEEE VD,
Fo, MK EERTHEEET 7 L—2— 05, SNA TRV T, FEHERE RO T
PO OB 2 BN L 72 i A & > CHREN L, (M BEE=REHExT7 7L —%—] &
WO BR AT R O ICEEEL T 7 L—F — & ERRT D,

=Hi[2014b] T3] FE TITH Y LIS 72 FEFEERIR DOIERRS SNA #EGH, S O IZEZEEER D
ERIC W B D TR 2 5 HEGHE B OFHEIT, 12 & A LRI TRl TR
L7-fligd (4 Bl ) Th 5, FE SNAGDP)IFFEE ﬁf%@ ZORER S FEEOE
RThHDH, REAM (FESNIAME) OFERICIZT 7 L—F =B RETH D, LENS
F O ENE EABOHF LR CTH D | W HEHMEIXNM T 7 L — Y — 2T LT 5,

WREIF[2012] DfE < E#R53 D T FEALD 72 3D O FEARMFFEEL DO ER IZ BEARNEIZZ L L,
KRBT 7 b—2 —% TENCEDMTEE (DCGPD7Z EI2k T 544 H oWfifa %
ik ER & L CARMMD 2E M HICXHE S5 & L. WliEEs3 o Iz
WCIE, O TRE oM lifed. & L IEEMBfE A V5, BUlfE 0L, M4 - o
DRONDEMBIZONWTEDOEL Rl Z RO LD THD) LT5HI0EEED,

ZDHZT, [BAFIZANUFT T L—F— | [ZOWT, TS 2R FE L 7220,
& D WIZHATEE ORI (ks & ErE~D o) DNEETH HEOHBIZOWTIE, b, T
TERR LTz AR BIL T 7 L— & — (PRTHEEM) RO TR grrsetiial (BEBE)
DEMF G ERANT, MAaA MUY T 7 L—F—&1EKT 5] LT 5,

Fro, [BUF— B A RO G RBIEEFY— B AOEREIX, BENa A M b o THI
BNDLDOT, AFET 7 L—F—b Az A NUTHET 5, TRITEE. EHAEHRN, 4% -
ﬁau)\un TSNP OERBFEOS BEL ENEICHIGT 57 7 L—& —THEL L

FHEAEREZRD, ZhEHWTA TV vy MIT 7 b—F—&Rd 5, TRIEET
7 L—4—%, kiko [TEEY] Blic, #A= X NMUCHEFT 5 (NBEF. 2012, 72 H),
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=in[2014c] TEA A G TA%) THE ) TER] ORk63, =#H2014b] THY L
Fre MRy —ve R [RE) TE3EEE). S OIDAFAICES H—Ev258 ) 0% T
AR NTF 7L —2—] DEHIN TS L0 EBbh s, BEARMERIZEON
fcﬁb\o 38

B LT, RD 2 RICHETLO2MEND D, B 112, BREMT 7 L—2 —OIERUITEE
L CWREI[2012]28F & LTSRS 2 ENEEMMGIER R £ D 6 >0 Tfifadk) 1L, Bk
IKPEBC LD MR A ME— DI e LT, AARBITERBA I > TERS L, W
THUOITES TR EO/ESTEZHLTINETICED O TIE RN, 72& X, RiFE
¥ENERT D LR EER B GHA, PERGAAE, FFheondhTh,
ER DM « —EAOEGHi (& 5 WITHAIACEAMNR) (T3 Ih Tz,
B8 2 12, FEHEDRSL & A T/INRNBILIR D TREMTBOH 7270 B 2887 5
B AR PR 24 FRREE VR - JEEEEA) & L CFERK 2442 A 1 HEZFHAHR
ELTCHEEENZ, LL, 77— —LOBHE T, KO 2HICEETIVNERD S,
(1) BsMm&IZB T 2 ERITFAERGICE TR, (2) T 7 b—%—{Ek (HD\iT,
ZDHOFTERITHEO 7] & THE) oHedE) (A - AR FHONE LV D H
TOEBIE, HFETHELTH, FRIFELIELND, 39

Canada @ deflators

AHEHIFHOGIHILX, 93SNA OHELEIZIL U TE < IZ[E % 23 supply-use tables % {ERL L&
TS 3 % Bl O [E B S % J5i54- 5 Canada @ deflators B#E F1E 2 389 5,

MM & 72 %5 input-output tables (IOTs) % at current prices (market prices) & at
constant prices @ 2 FEAIERL L. Z400 5 2 FiFHD production accounts Z1ERKT 2, Hif
# 1% at market prices W CTIERT 2728, $2& D72 D121 deflators BALETH Y | 5 H]
DRI FE T a0 < | B & 72 5 Price Division fERX® industrial product price indexes
(3, BEZERLEL S unit value indexes 2MERCATREZR 3BT & b BEZERNIZH L T
E 0D MEEIER L MG O N2 WY —E A ONTIE S EIERLREAEDS T
WD, 40

WMIRD Z L5, deflators TERLZ HLE T D AR 7RI « §:/4:1% supply-use tables
ZAER UREARTE 13 2 ol O EERAY S 4 653 5 Canada ([2HBWTH, 72 2T, AAR
ERELITEDRVWE S T D, bbAA, KREITEDRWIEARFPRY - R TIZHT
DR FHERERE OB - 3R - FEEDREED 2 WITFLPORRE 7632105 Z & Tl

38 Zi[2014c] o7 22 IZFE L7z < . BARE ~DIEAKXDI WG LIk 5 IFAXDE
BT LU NBIF2012) ONER NI HE b ET 7 L — 2 —BEFROTXTThH
Do

39 L 0L <X =#H[2014b, 42-43 E] & B,

40 Canada (2R3 % L D #E LU VIRILIZ DWW TIX A Guide to Deflating the Input-Output
Accounts: Sources and Methods (Statistics Canada, 2001) % 2/,
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2V, BTz, 93SNA DO #ENEFICHE o T, supply-use tables #fEk L. Z#unb
input-output tables Z{ERk L CHEFEDOOHTITIEH T2 LW ) FIEIZBITLTH, 2T
Tl deflators (2B % 7 MREICBI 10 D RO RIBSGEI L EB TE 720,

7 AV 51 medical care (health care)’3 B D “output”’ & deflators <> T

Mg - =20l (&%) OZ{blL, ZOMIE - —E 20 EDOE & ik DA

LOMAGOEIZ L > TAEL D, FEA LT, Rl CRR LIZhEE (&% HME) o#hxns
i ZEBORELIMV RS 2L Th Y, FEIN AL FEHEL VD,
FEADT= D121 deflator DSHEEFZNS, (728 21, EFRET—E 2D deflator (X2 ] &V
EMTIFEZ LD B0, ERP—E X IHE VIS - ZHETH- T, ZOME (&
) & R RERY—E A x [Z20Wsifiitg] 4AE LT, TSk Z2#Mad 5
LELTH, HETLIMHFEINDMEMAERSS - WEZILATET, TFERME] (I
BHIZE A EFAMER 2 WEA S, EBEF—ERINELT, FfROZ &2, HHir—v
A, R, BEEEREDZL OV —EA5WICH TILE S, “hard-to-measure” & 7F S 41
LHTLA TS %,

DX DRI EBT DR EE - B ORGHEEE T “output” I i 2> & V9 a conceptual
issue TH 5, “output’ZHIFEIZ72 D | FHET A & FHE SN AN A < B ERAE D BN 3
FUE, & “output” D HLS M IZ BT~ DA FEEIZ 72 VD | & “output” D5 [ #1 & x H5 4l
e L TRkdDbind [EFEH OFRFHEEL L ToBRROAEEME (8 HRdbiLd,
I BT, HEFEEOSoutput”® 'E] OB ZERE LGk 25 2 L0 b
deflator G55, ZDO XKD 7 v A0 “output” T~ &) BEREICxT 5
WY REEOERTHY , ZARELNRTIUEL, —HEOT o' A IhRETX 2, 4

[ BRI h oD 5 thE O S 2B BURIS R 5 E RO O & & 72 & OGO FN

9
#H

41 = iE[2014b] D1E 48 (52 E) IZHE/ L= 41 < (Hulten et al eds. [ 2001]® Chapter 1 “Total
Factor Productivity: A Short Biography” (Hulten, 2001)~®“Comment” . #at1ERHI
(BEA) ™ Jack Triplett i selected service industries ¢ MFP (1947-63, 1977-93) and LP
(1960-73,1973-9TDFEZ R LT, 3 Raffiid 5, KITZTDOH 3R THS (pp.51-52.7 >~
X —F A 13 =Hw), “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.” BLS [2014] ®“Chapter 14. Producer Prices”%“Prices” & B3 %
section M B #A(p.2) T D 4N< 59, “One crucial task in designing a price index is
defining what constitutes the price whose changes are to be measured. A seemingly
simple question such as ‘What is the price of steel? is unanswerable until the definition
of priceis made more specific.”

42 2011 # D (demand for health care services)/GDP @ OECD &EOF#)1X 11% TH Y |
housing (TR R ERILEAE STz, 2013 FDOHTFTERD &, 15%E B2 57 AV DL
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M, ZOL DA Z 5% < O“hard-to-measure” sectors OH T, EHIREICHTZ -
TEL OEA T RKEZRBELEED TE7ZOM medical care (health care)5 8 Th 5,
FRFIZ, Y—EANEOZERMEEZ T —EANBEOZLDOW L S LAY — R b, %t
ST REFREO R EEIENEESL O LA GRS TV D,

EREY— A5 BT D the conceptual problem in output measurement ¢ B ZE
HARTIZIZEAETEEIZHL > TI R oo &V BIRICEA, EEY—ER (BLW
B —ER) BT 5 the conceptual problem in output measurement @ 5 E 4|2

DWTIALS XFFEN TV DR AR AR T 5, 43
FF1E. %< D service sectors Z HRIAICE < Griliches [1992]265 DL D TH %,

“The conceptual problem arises because in many service sectors it is not exactly clear

what is being transacted, what is the output, and what services correspond to the
payments made to their providers. ... In several service sectors, such as business, health,
and legal services, what is transacted is a delivery and exchange of information.
Because of its extreme heterogeneity, it is rather difficult to price it efficiently, per bit
transmitted, and therefore the resulting pricing structures are often nonlinear and not
directly related to what was actually received by the consumer.” = 512, “Education and
health services are probably the most difficult sectors for output measurement” (pp.7,
15) LT %, 4

Health and education services &t OECD £ [E O BURIZ B3 2 R 25 ST B BAIC RO
in < F29°(Schreyer, 2012, p.257).

“A major purpose of the national accounts is to measure price and volume change of
GDP and its major components as well as productivity. For this purpose, changes in
volumes of output should be properly measured and reflect changes in quality. However,
in national accounts practice, it occurs that input-based measures are used to track
output of certain activities and no or insufficient quality adjustment is in practice. A

case in point is services such as education and health that are complex and for which

BRKEEZATTEL 2MOILF—DHEHRIL 10% % T 22 FlEl - 72, Schreyer and Mas
[2013]D BEAEI 7T K %,
3 [ERY— b 2580 utput 13702 | [ Z OS5 OMEEITMELEFEL TWDDMN? |
“output”& LT[ A ED L HIZ L TEFHIT 2202 ) 22 EDRICHON ISR FRERH Y |
LG DT DA RE RO FEL TE T, T2 TIRHIDORIZIIIHBALRY, H<
FTH—E RG5O deflators D—Hi & L CTERY—EASFICEALZEDE, ZO#HED)
O TEEMERFLAR | 25BN T 2127 R, —HOEmIZ OV TIEL, 7= & 21X, Berndt et al
[2001, pp.144-156] % &R,
4 X 52, Fixler [1999, p.104]i%. comment Z KD H 7= 2 DO CA R 4an< |
“discussions of medical service prices necessarily involve knowledge of medicine,
treatment protocols, patient characteristics, and the workings of a complex third-party
payer system” & %,

33



there are often no economically significant prices. Often, methodologies have relied on
measuring the volumes or the prices of inputs to obtain a measure of the volume or price
of outputs. This means that it is impossible to capture productivity change. Ignoring
productivity changes means foregoing important information for analysts and policy
makers about two sectors that account for at least 10 percent of GDP in many OECD

countries.”

PUF CiL, B 5 0 SNA(GDP) deflators ([ZfEfix AT, 7 A U I TOREOILR
EHBURICE L T 2O E RN T 5, T AV ﬁ%%@ T A LDEEEE TR, ER
P—ERAGBHTORGINE « FMEICET2BIFORE5 23 L < BlGIEMA. &0 DTk
AP 2 B DI AR R i&hk“ﬁéﬁﬁéﬂiﬁb\ BLML, T AU AT, 1990 4
REBEDOR AL A KB LT, BUNBE 5O 72 5B I BN THRGIERENRRE < IELD
KEHiThotcz b dH Y BHEERS ik D pFﬂE?b) BLS (Bureau of Labor Statistics) @
PPI (producer price index) program ®— & L TAKMICIHESIND L H 2> T 5D,

ZTCTT AV A OEEY—E A58 0 deflators ODNE EVER FIEOBHRBS L Oz ZicE
27t RCELTLOE, BETL TRk T & #E, BUR AR L £ 0 FEBZ aThE
7ok, MERCER), BROBLEIEH SN T DLREFIEDO —D>DZERH L~ T 57
DTH D, [EREY— B RA5EIZET 5 deflators 1ERRICIT 2B ZFH L X L e LT,
=#i[2014b] THLY B 7=, 1HH—ER¥E, NEF—ERE, BEEBET—EXEZE LD
L9 5% < D “hard-to-measure” sectors @ deflators fEDSEIZ72500E LRV,

UTOEwmDOEE L LT, @f?ﬂ‘*t‘\xiﬂjﬁwﬁﬁﬁﬁlﬁ@%@ cNLESIT OO —
il LT, ESEOERY —E X5 B LENOBEEDEREE X A THICRT
Jourmard et al [2010]»F(p.15, Figure 0.1)78/1< LTk, 7A Y BLSDE~L D OECD
MBFEENCB T 2B ORBREOLF B2 TH L, $AKRIE3IFHO I —T £ XU T
6 FEHD I N—TIIHEENT VD, 7T AV BITEENR,

45 The concept of medical service prices DIREZ SLMHEDIT 5T 5 - REORTT A U WX
KERI - K55k - F5B72ECTH 5, BLS @ Dennis J. Fixler [1999]1% 2 AR D # 155w L ~D
comment TROAI< 9 (p.104), “[Tlthe United States is somewhat alone in grappling
with the concept of medical service prices. In most countries, certainly European ones,
there are generally no medical service market prices, as transactions are primarily with
government entities and so prices are generally estimated to be at cost: hospital services,
for example, largely depend on the wages of nurses and physicians.”

46 BEEHLE R O FEMIZ OV Tid Jourmard et al [2010] % | f B2 1% Schreyer and Mas [2013]
G 3R
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Figure 0.1. Groups of countries sharing broadly similar institutions

Reliance on market mechanisms in Mostly public provision
service provision and public insurance

Private Public insurance for No gate-keeping and Gate-keeping
insurance for basic coverage ample choice of
basic coverage providers for users |
| |

Private insurance Little private insurance Limited choice of Ample choice of
beyond the basic beyond the basic providers forusers  providers for users

coverage and some coverage and soft budget and strict budget

gate-keeping and no gate-keeping constraint constraint

2- 3- -4- 5-
Australia Austria Iceland Denmark
Belgium Czech Republic Sweden Finland
Canada Greece Turkey Mexico

France Japan Porugal
Korea Spain
Luxembourg

The countries on the left such as Germany and the Netherlands tend to rely on market mechanisms to supply health care
whereas those on the right such as Finland and the United Kingdom depend more on public command and control.
Apparently diverse countries fit the same group; the rules in Iceland, Sweden and Turkey for instance all provide for ample
user choice, even if in practice there are peographical and other constraints. Note that the United States did not participate
in the survey.

Source: OECD.

S 72 FERE DFRSTNT )1 7= [ Uit

PLTFICR2m< &Y dif GDP deflators & OB# T A U 710 medical service prices @
WA LRTEA T = A LT 1990 FFRUCKRES LRI LT, TORFRAZ — b LI L - ZHi 7w
TRAFBRELHGET CTh D, Z DEHLEORITE ORIMOFEN N BIaD 5,

How serious is medical care inflation in the United States? 1986~1996 (T, the
medical care component of the consumer price index (CPDIFZ4% T 6.5% F# L, CPI 4
KD EHFE 3.6%% K& < EF-72, “medical care cost containment”?? political issue * B
RERRE L 72 % L [AIRFIZ . “medical care inflation” D DD IEf 72012 - AR 23 B K 70 B

L 72~ 7=, Historically, the major source of information on U.S. medical care inflation

was the medical care component of the consumer price index published by the Bureau of
Labor Statistics (BLS). Health economists have long suspected the CPI medical care
price indexes have errors and most have believed that they rise too rapidly (Triplett and
Berndt, 1999, pp.1-2).

BLS % 1980 A& =2 BAth L 72 MisHZ FS\U T “treatment concept of service bundle
to be priced” & 35 % 2 IZ4E 5 the hospital index & the physician index % producer price

35



index (PPD) & LT 1993 4 & 1994 FlZENENA X — P &8z, CPIIZHOWTH 1997 4
1 AIZ treatment bundles Z {3 5 FXAZEH L7, Until January 1997 the CPI
collected the prices of hospital services as though they were separate transactions: that
is, a room rate, charges for laboratory work, and charges for other hospital services were
collected regardless of the fact that patients purchases these services within the context
of a treatment. Fixler [1999, p.103]

LU OB D BRI, BEEAEORIOFER L | EEEZFRRIC LIEREFICET S
HHROERTH D, B, 7 AU A TIE CPIL & PPI ®M % BLS BERL T35,
AARTIE, NEBRERBENT 7L —2—L LTEELTHWD 6 2DOMIEHD S 6,
HEE MR 2 B E . BEMITEERE BMOKES . %25 4 >OWififei (EREEY
e %, it Mifas. WmAMMfEE. ST — o2 igHER) & AARRITREhE
MAERT %,

A L

H

B — A XN EIER LA GDP LD @S WKEN X S EH T 5 & TRERINARWT
T, BERESIHIERISH R T 25BN & S ONEICKT 20 EE o7, £O—BkR &
L CERE— AR O 2 LA 233 H 249, medical service prices, JEAMIZIE the
medical care component of the CPI 23 &{Kk® CPI # K%< kD A — N TEH LT
Z L IZHEH T % “medical care inflation”, Z @ %S E & L T D “medical care cost
containment”23 E 272 political issue « BURIEE L 72 > 72, Medicare Z5{#8 & T 2B D
B G-RRBEIRIRBR D K& 72 12 X 2 B OEENAHOBREICER S 2 ER—e 2 TR
HE ] OFRICHIEANEE o7, RS, G0 LRLCERO TEit) 1Tk 2FED
WRICIA T, ER (BE) oBocudl SR 25 0EEr—EANE 2k L
72bDTHY ., “inflation”® HEFINEE | IZXHHHN/NE <720 E LTS, “medical care
cost containment”® MM - WEB L OZEDOREIZOWTIEE TRITIT bR ET
LERBAENTHST,

AR Yy - BOFE A KT D08 515 & R O BUR 2 KT B Sz
conference Dt HA Triplett ed. [1999] TH 5,

Introduction (Triplett and Berndt, 1999)(Z & 5 background Ofi#ai CTH 5.,

Aggregate U.S. medical care expenditure [ZB87 % 1F# 1%, BEA ® National Income
and Product Accounts (NIPA) & Health Care Financing Administration (HCFA) ®
National Health Accounts (NHA) T3 5415, US X GDP @ 1/7 % medical care (Z£<° L |
ZOHRFHRATFEEHNE WD FRIZEED LD TH 5 (p.2),

national accounting language TI!¥. the quantity of medical care is called “real”
medical care expenditure T&H Y ., Zi1% the output of the medical sector and the

consumption of medical care & FESS,
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The increase in medical care expenditure 7> estimated medical inflation 77 % [\ C
(“deflation” & FE-5%) | increase in the quantity of health care Z:K¥» %, Z D 7=, any error
in the price indexes |3 an equal error of opposite sign in the real expenditure, or quantity,
data.

ERY—EARBREOEINESZ ZOERT—EANEOEOL(LEBEIZAND &, 2
DREAMRITE BIZKRIGICEHEC 2D, IRV —EARNTOEDOELE Vo ThH | LFFFEZED
B —EZADNEDOZEAN 5 DL ENE, S BIZH AR OERYT — X DORNEDOZE
L OFHEITEZETIIZR, FRAFTFICL T TEREY—2A0EDEMf] & LTIV HED
DTV, [EEY— B XD output”| I 2 W07 5 “output” (B2 5 < ITEEK.
Lxb 7 0 o%) OG22 fRA L TS5 A2 1ERL T 5 2> 2 K5 E D “output” d HLS |l
B (@oBEN) ZifE () 726 ED X 512 L THAET 57 ? medical care expenditure
@ deflator & U T 22 M FEBUIM D 2 WS U TERRT 2002 47

CPI & PPI

Consumer Price Index (CPI) & Producer Price Indexes (PPIs)37 A U 7 #{XFEHT 5
it TH D, WITNHEWELAZFES, Bureau of Labor Statistics (BLS)23MER T %,

PPI ;34— B R4 BF12 % C coverage A IL3E L 7= DX D Z £ Th D, 48Beginning in
1992, a new series of industry medical care indexes was introduced into the PPI. The
PPIs for hospitals and for physicians’ offices are based on charges to all payers, not just
consumer out-of-pocket expenditures (Triplett and Berndt, 1999, p.4).

The CPI is designed to answer the question: How much out-of-pocket expenditures
would be necessary in the current year to buy the basket of goods and services that was
bought in the base year? Medical goods and services are included in the CPI basket.
However, on the CPI’s definition, only those medical are commodities purchased directly
by households, and only the proportion of them financed out-of-pocket expenditures, are
within the scope of the index. For this reason, the items chosen for CPI pricing were
weighted toward those that are more frequently purchased from out-of-pocket
expenditures (ditto, p.3).

% 4X. For many purposes, economists and health policy analysts wanted to know — not

4T A XY 2D ONS O#Ft « fEEDBRIZ SV TIZ ONS [2012] 2 & 1R,

48 “Since its inception in 1902, the PPI has focuses heavily on the good-producing
sectors of the U.S. economy, but ever since 1986, in recognition of the growing
importance of services in the U.S. economy, the BLS has gradually begun to broaden the
PPT’s scope of coverage into the service sectors.” “It is only within the last decade that
the BLS’s PPI has extended coverage to a wide variety of services, such as medical care.
The medical CPI has been published for a very long period of time, regularly since 1935”
(Berndt et al, 2001, pp.160, 177).
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the increase in prices for the consumer out-of-pocket portion of medical expenses, which
corresponded to the CPI concept — but the price change for the full medical care sector.
When they used the CPI as an indicator of price change for the whole medical care
sector, they found it had a persistent shortcoming: Some expenditures, such as
payments by employer-provided medical insurance, were outside the scope of the CPI
definition of consumption. Additionally, the CPI did not collect discounts that
third-party payers, such as insurance companies, obtained from medical care providers
(ditto, p.3).

Medical price indexes (£, GDP deflator & L CO A% 57, MRIAWVHBIZHW ST
V72, Medical price indexes have uses other than those involving output and
productivity measurement. In the United States, both within the health sector and
more generally, contracts occasionally contain provisions that depend on growth of the
medical Consumer Price Index (CPI). Medical CPIs and medical Producer Price Indexes
(PPIs) are employed in updating fee schedules for certain administered pricing schemes
and payments to some health plans. Medical CPIs and PPIs are also employed by public
policy analysts in projecting the impacts of changes in public policy (Berndt et al, 2001,
p.142).

PPI @ coverage N — ERASBFICE TILFT LIADT-ONIEREO Z & Tho7e7ed b dH v |
Y — B AP ICBE L ClL CPI O EINERI THh o7z, LA L, “The manner in
which the BLS has implemented this cost-of-living definition in the case of the medical
care CPI is to define the scope of the index to apply only to out-of-pocket expenditures.
The reasoning is that BLLS does not believe it to be appropriate to add consumption out
of non-wage compensation into the consumer expenditures that are defined, implicitly,
to be relevant to the wage part of compensation” (ditto, p.189).

LdIc, BLFIZR580< | CPI N EHOFAE XIS & 3% out-of-pocket payment O L H
£ 20% & B X TV o Tz,

In the United States in 1996, out-of-pocket payments by consumers accounted for only
about 19 percent of total personal health care service expenditures. The remainder of
medical care is largely paid for by insurers. Insurance programs may be run publicly, as
with Medicare, Medicaid, and other federal, state, and local funds, which together
accounted for 53 percent of personal health care expenditures in 1996; or source of funds
may be private, which in 1996 made up 37 percent of personal health care service
expenditures, primarily for the nonelderly (ditto, p.145),

= fifi D UL A (physician revenue)lZ /5 5 3 TH 5 & | out-of-pocket payments (or
self-pay)ix 1989 4ET 19%. 1996 4T 17.9%% (5D AT X hotc, THITH L,
Medicare I% 1989 4= C 23.4%, 1996 F-C 27.4%% (5 ¥, Medicaid % 1989 4T 3.6%. 1996
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HFT11.8% % 57~ Z4k72 X% A 7O private health insurance 2K T 1989 #(Z 47.6%.
1996 #(Z 42.9% % 5 7= (Fixler and Ginsburg, 2001, pp.241-242),

PPI (Producer Price Index)

The Producer Price Index (PPI) “measures average changes in selling prices received

by domestic producers for their output.” Before 1978 the BLS named this price series its

Wholesale Price Index (WPI). The change in name to Producer Price Index emphasized

that its conceptual foundation were based on process received by producers from

whomever makes the first purchase, rather than on prices paid to wholesalers by

retailers or others further down in the distribution chain.4® = 52, double counting @

HEBRICELRE L 7=, The BLS converted the old price index to the concept of an industry

output price index. As a result, the basic measurement unit for the PPI has become an

industry — in the case of medical care, hospitals, physicians’ offices and clinics, and
nursing homes are each separate industries. The PPI publishes separate price indexes
for the outputs of each of these industries.

PPI @ industry O EFlT the Standard Industrial Classification (SIC) code (245 <,
Since its inception in 1902, the PPI has focuses heavily on the good-producing sectors of

the U.S. economy, but ever since 1986, in recognition of the growing importance of

services in the U.S. economy, the BLS has gradually begun to broaden the PPI’s scope of
coverage into the service sectors (VL ., Berndt et al, 2001, p.160, 7 > % — T A 1% =),

PPIs for Medical-Related Goods and Services
Berndt et al [2001]50& K 51 Tl BLS 1% — B 2438 2(K, medical-related goods and
services RO NTHIZONT S, PPI AR LTy, 50

49 THIZEMME R O SHEYDE (2000 4EELYE - EMIGHREA~DOBIT) OFtE] (HARIT
AR 2002 42 7 A 30 H) (XX, HASITIE 2002 4 12 H oGy fifie ko R
SUE (2000 FFIEAESDEAT) ITOFHE TREMIMIEER~OBATE i LTz, TEIZEMmEEL
(WPD | 2»6 T3EMfiita2(CGPD ) ~DOAMOETIZEE L T, MlikkiRAaRE] TR
oML RSN TWD, TEREZEDmEE (EPREEDAMTEE) (2310 2 ik B o
BELMEL AT T 5, BARRICIE, [FHAEENN & BURIC RS 2 5| B Ofliks 2 7R A
T 2] L DFRBORIFRNIK LR WEIFAN T, & BRE 4 1 IRENBRED & AL pEF Be P
WCEES %) (TEZEMiEE) ORE LICBT 2 /&%) 12X %], BLS 28 PPI ~DO 4 F5
RN - THBL L 7= “conceptual foundation”ds X ONFHE X RO L EIZxHET 5 H DO TIE
72y, 1991 4 1 FICAERNBA ST TEZER T ¥ — & 2 Mg HE(CSPD ) X, EZmT
P —EZADMMEFETH > T, —ERHBICIBIT D AEERNE O TIE RV, fHRE
LT, CSPI @ FHERNRY — A2 —%) IZERF—E R TG ERL,
50 In January 2014, the PPI covered approximately 72 percent of services, as measured
by revenue reported in the 2007 census. Because the PPI does not have complete
coverage of services, a number of services included in the CPI are absent from the PPI

39



A PPI for health services was introduced by the BLS effective December 1994, for
offices and clinics of doctors of medicine in December 1994, for hospitals in aggregate
and by type in December 1992, and for medical laboratories in June 199451 (ditto,
p.163),

A central measurement issue in the construction of MPPIs involves the specification

and implementation of a concept of industry output. Although the PPI program utilizes

the four-digit SIC classification system to identify and define industries, this SIC
structure does not provide information enabling the BLS to define what is the
appropriate real output concept in medical care industries, or on how this output
quantity and output price can best be measured?2 (ditto, p.163., 7 > % — 7 A 1% = Hm),

BLS 23 H U7z PPIERR D 72 & DMFE A D v AT A & HiE Z OREAE L 72 5 concept of
output BLLTF TOHFLHELFETHD, ZNFETICH A TEREERY— XA SHICkT 5
ERABLOEE Y 21 52 L7ciIRE - B2 BEEM&EHR - SR~ 0T EOEmE v 12
AT, LT omEsEER S RE 2582 /- L,

Fee-for-service /> 5 prospective payment ~®D XA\ T D i

In the United States, medical goods and services were traditionally paid for by
fee-for-service arrangements. In a fee-for-service context, a reasonable business
procedure involves identifying and separately billing for each particular component of

medical care from, say, a physician, a hospital, and a pharmacy. The fee-for-service was

essentially the price for the inputs to medical care.
In 1983 the Health Care Financing Administration (HCFA) introduced major changes

in how general acute care hospitals treating Medicare patients were to be reimbursed.

Specifically, beginning in 1983 HCFA implemented a prospective payment system for

inpatient hospital care whereby general acute hospital received a fixed payment for

almost every Medicare patient admission, regardless of the amount of duration of

for personal consumption. Among the most important of these services are education
services, composing slightly over 3 percent of the CPI, and residential rent, accounting
for approximately 6.5 percent of the CPI (BLS, 2014, pp.14-15).

51 BLS £ > /3—(Z X % Chansky et al [2013, p.22]i%. “Appendix A: Data Sources in
Depth” C Producer Price Index (PPDIZB L Tk an< 29, “Total revenue for each
industry is deflated using the appropriate BLS PPI. The PPIs for general and specialty
hospitals define output as a bundle of services provided for the treatment of a medical
condition, not as the individual services rendered such as x-ray, drugs, and medical
supplies (Catron and Murphy, 1996).”

52 Additionally, BLS adopted a new, improved methodology for pricing medical care for
the PPI. BLS obtains prices for a sample of specified treatments for particular diseases,
rather than for a day in the hospital. The improved pricing methodology was extended
to the CPI in January 1997 (Fixler, 1999, p.103).
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services actually provided to the patient. This prospective payment mechanism
represented a sharp departure from the retrospective cost-based accounting framework
used for many years.53

[DRGs D% ] Medicare prospective payment schedules are based on estimates of
(average accounting) costs for the resources utilized in providing services for a typical
patient in a given geographical area being treated for a particular medical care.

As of 1995 payments were distinguished for treatments of twenty-four major
diagnostic categories, which are broken down further into 495 medical and surgical
groupings, known as diagnostic related groups (DRGs). The DRG prospective payment
schedules have been updated regularly by Congress utilizing recommendations from the
Secretary of Health and Human Services and the Prospective Payment Assessment
Commission (now the Medicare Payment Advisory Commission), updates include
changes in “medical cost” and case-mix indexing to account in part for secular trends in
upcoding, also known as “DRG creep”.

DRGs provide one possible output concept, and while DRGs in theory are applicable

to all populations, Medicare currently employs DRGs only to reimburse hospitals for

inpatient hospital care, many outpatient commodities (e.g., home health care) and
services for illnesses of the elderly and particularly of the nonelderly, are not included in
the DRG system (VA _E. Berndt et al, 2001, p.164, 7 > % —7 A % = iim).

1990 “FRIZ1X. “managed care arrangements’ % R & 95 K& BN EE S —E R

SEFCHEIT L. MR & LT ERERISH T 2 —E ARNF LIS Ml OIX b & k&
<7go7c, list prices & E—HYTILAV, & ERERID list prices Z & T UL+ &0 9
I TITAR W, 54

“Organizational changes have been dramatic in the medical care sector. The manner
in which medical technologies are rationed, delivered, and even priced has evolved
rapidly during the last decade. Managed care arrangements have resulted in changes in
the locus of care, the organization of medical practice, contractual relations between

buyers and sellers, and the manner in which inputs are combined to create treatment.

53 Z DERr DN 1L “inpatient hospital care” ~D X MIRE SN TWD BICHEE ST
VY, [ERIA~OIFITR] D% (Resource Based Relative Value System, RBRVS) Lo Tk
V. AAROZEERI anéo#—6x3k®4V7/B(E%®%ﬁ JED Y — X
DOHENFE, VA7) IZ X DMAHMHEIZ base rate (Z T BAEFHREAICL - TEETEH L
2722 TNBHN, WEREICY Y FIFIXBIRRY Kﬁihf%%ént_&#ﬁw)%ﬁ
BOELLDOTH D, Db, BARBEIRIC X

54 Medicare 72 & DAEM TR O TS 23, HA LiE - T extra charge #70>) 5 Z &2
FENTHDEDOT, EBEIZWL HEIN TV AL, claim bill IZFE - TF —#1b7 2 Lo
VY, Bl AU ClE National Inpatient Sample 23ME—D H D TH D, Z iU bIEATRIHFZIZ L
%o
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Thus the way in which typical treatment for an illness such as depression is organized
and provided has been remarkably altered in just a few years. Even given a known set
of treatment technologies, important qualitative differences have been emerged in the
supply of treatment and in the way care is experienced by patients” (ditto, p.143).

Accounting for payer type is important because physicians receive the majority of
reimbursement for services from third-party payers, private and public, and because
the type of payer affects the transaction price. The most common payer types include
Medicare, Medicaid, private insurance (including managed health care), and
out-of-pocket or self-pay. In 1989, Medicare accounted for 23.4% of physician revenue
(27.4% in 1996). At the same time, 44.1 percent of physicians were considered
“participating” physicians; that is, they accepted Medicare and its fee assignment as
payment in full5 (Fixler and Ginsburg, 2001, p.241).

The reimbursements physicians receive from private health insurance depend on the
type of insurance. HMOs, PPOs (preferred provider organizations), EPOs (exclusive
provider organizations), and POS (point of service) providers usually provide
reimbursement based on negotiated fee schedules. In most cases, these types of
insurance require some copayment by the patient for services rendered. Another form of
payment is provided by indemnity insurance, which is a fee-for-service type of
reimbursement. Once the individual has covered the policy deductible, the private
insurer will reimburse the doctor some percentage of the total billed amount and the
patient is to cover the remaining portion of the bill. In 1989, private health insurance
accounted for 47.6% or physician revenue. 1996 421X Z DR IT 42.9%I KT L7=
(ditto, p.242),

%7~ : hospital services PPI
1978 =D WTI 725 PPI ~DO#ATIZEE L T, The BLS converted the old price index to

the concept of an industry output price index. As a result, the basic measurement unit

for the PPI has become an industry — in the case of medical care, hospitals, physicians’
offices and clinics, and nursing homes are each separate industries. The PPI publishes
separate price indexes for the outputs of each of these industries (Berndt et al, 2001,
p.160).

Within the context of the PPI, the health care sector is viewed as containing the

following services and manufacturing industries (by SIC): hospital and related services

55 1989 data on payer type as percentage of physician revenues were obtained from the
1990 HCFA Symphony file which reports 1989 data. 1996 data on payer type as
percentage of physician revenues were obtained from the American Medical Association
Physician Market Place 1996 (Fixler and Ginsburg, 2001, p.241).
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(SIC 806), physicians (SIC 8011), medical labs (8071), nursing homes (8053), drugs (283),
and home health care (8082) (Fixler and Ginsburg, 2001, p.221).56

LLUFClX. physician price indexes & iff A C health care price PPI (Z /458 2 FE3E23 &0
hospital price indexes (2 DWW CTHIRT 5, 57

Output and price
R — A BEO PPI A Cix, bill GEkE, HE®E) DNEERER 28177,

In theory, the output of the firm is an easily identifiable product/service whose price is

well defined. The price should represent the transaction price. Also, to accurately gauge
the movement of price over time, one should be able to identify changes in product
quality and set the corresponding money value. Achieving these measurement
objectives 1s more difficult in the hospital and physician industries than in the drug
industry.

Hospitals and physicians treat illness, and therefore the object of pricing for both is a
treatment. Attaining this objective is far more difficult than it may appear on first
examination. One reason is that for many treatments there is not obvious endpoint. For
example, if an individual enters a hospital for chest pains, he may not only be treated
for that particular episode but he may also be required to return for a series of follow-up
examinations. The same problem exists for visits for a physician’s office; it may take
several consultations after a first visit for a problem before the treatment is completed.
Varieties of physician skill and the uncertainty surrounding the probabilities of success
for different treatments also determine the treatment package.

%t~ LT, the PPI program defines a treatment within the context of a given bill for a

single encounter between a patient and a hospital or a patient and a physician. The bill
specifies the set of procedures supplied to a given patient, and it also allows the BLS to

monitor the charges acceptable to different payers (UL |-, Fixler and Ginsburg, p.224.
T U =T A TR,

hospital price indexes
hospital price indexes (2D T, BLS I% 1980 FA#& -0 AERKEX Z Bl L7, data
IN4E 2 1989 ARIZBRALA L. I W] D/AFE X December 1992 4 Th 5,

56 Publication Structure for Health Services Producer Price Indexes {22V T, [F&
Table 6A.1 (pp.257-261) & &M, 7272 L. 1996 |24 E S 4172 North American Industrial
Classification System (NAICSIZfE > CiIT HHIZERE IND TETH D,

57 Physician price indexes D#7/1 13 hospital price indexes [T S HICHMEZ 72 5,
Fixler and Ginsburg [2001, pp.238-245]% &/, Jibt - EReSE & ERTORfR7: & DT,
AARET AU A TITRMARES B2 D,
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In the 1987 SIC Manual, hospitals in SIC 806 are defined as those establishments
primarily engaged in the provision of diagnostic services, extensive medical treatment
including surgical services, continuous nursing services, and other health care related
services. These establishments have an organized medical staff, inpatient beds, and
equipment and facilities for providing complete health care.

Sample Unit Information: the sample frame (master list) used for the selection of
hospitals was drawn from the 1989 American Hospital Association Guide to the Health
Care Field (AHA Guide)58 (Fixler and Ginsburg, 2001, p.228).

Hospital services categories: general medical and surgical hospitals are differentiated

from psychiatric hospitals and other specialty hospitals aside from psychiatric. Both
inpatient and outpatient treatments are separated into those involving Medicare
patients, Medicaid patients, and all other patients; for the non-Medicare and
non-Medicaid inpatients, hospital treatments are differentiated involving twenty-three
distinct illnesses/diseases/conditions?® (Berndt et al, 2001, p.166).

For SIC 8062, 358 general hospitals were selected, which represents about 89 percent
of all hospital revenue in 1989. According to the AHA Guide, over 83 percent of the 6,356
registered hospitals in 1989 (5,316) were general hospitals. The number of beds and the
hospital’s urban/rural designation determined the number of quotes assigned to the

hospital. The number of quotes assigned ranged from six to ten.®® Medicare inpatient

price data is obtained directly by PPI because it is available from the Federal Registers!
(Fixler and Ginsburg, 2001, p.230, 7 > % —F A X =),

SBDOAR~OEH « IGHZZRBICELS ZBRH & L TUIROEME L LT HEEE(E)
DHERE N EZE CTh 5, Development of the BLS’s PPIs for physician services has benefited
considerably from the prior implementation and common usage of the DRG, CPT4
(version 4 of Current Procedural Terminology), and ICD (International Classification of

Diseases) classification systems by insurers, hospitals, physicians, and other providers

58 Unemployment Insurance File (PPI T2 b 5 2MEHE) Tid/2 < AHA Guide %
5HPHIL, the AHA Guide provided several potential size measures: employment,
revenue, number of beds, and number of admissions. In addition, it provided details on
each hospital’s medical facilities, ownership, type of services rendered, and key
contracts. The Unemployment File provided only establishment name, address, and
employment (Fixler and Ginsburg, 2001, p.229, note 14). % 7=, The AHA Guide (3 the SIC
definitions to categorize hospitals [ZI&KHL L T 7evy, FlF&SC. p.230, note 16 5[,

9 J3¥E—EFRIZ-OUVTIL Berndt et al [2001] Table 4.1 (pp.167-169) = M, Hifg1E: 56
DRO—HFELER L TH D,
60 Quotes 2D EI Y ¥4 Tid the PPI sampling procedure (Z & %, Fixlet and Ginsburg, 2001,
p.230, note 17 =&,
61 Psychiatric hospitals, specialty hospitals (Z#1LZ 1l registered hospitals ® 10% & 7%
ZEH5) OBRPFICHETLHERICONTIE, Fim3, pp.230-231 &M,
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(Berndt et al, 2001, p.166).62

Output and price determination
Hospitals are viewed as providing treatments, each of which is a bundle consisting of

medical procedures, room, medical supplies, drugs, and ancillary services.

Though there are several schemes that could be used to bundle hospital services, the
PPI uses the Diagnostic Related Groups (DRG) formulated by the Health Care
Financing Administration (HCFA) for price services paid by Medicare. ( LD 41 < . DRG
HIXIFIE 500 TH D),

Each DRG consists of a bundle of diagnostic and procedural codes that are in turn
based on the International Classification of Diseases, 9th revision (ICD-9). DRGs are
also grouped into more general categories called major diagnostic categories (MDC).

The various MDCs represent the different product categories for the hospital industry.
Examples of MDCs are diseases and disorders of the nervous system; pregnancy,
childbirth, and the puerperium; diseases and disorders of the eye; and diseases and

disorders of the respiratory system®3 (Fixler and Ginsburg, 2001, p.231).

data collection®4
Participation in the PPI by firms is on a voluntary basis.65 As of December 1992, the
overall PPI “productive” response rate was 63 percent (Berndt et al, 2001, p.161).
BLS @ PPI program ~®Z 11X voluntary TH Y . SINEFE N T X CTOEFLIT I -
TZIFTANLND DT TR, ZINPIKIL on average every seven years or so (ditto,

62 FEAKBEIZIC L IE, ZOBHZ VIOV TIL, BARD Tk HIlEE & A %
FioTWH BT T, ICD, DPC, & OIZIFEHERR = — ROBEANEA TSR, KE LD
BILD NSRRI EA TV D, BEIL, TR E2BATEE M EDRnZ e (b LI
Do e) Zhbd,

63 These product categories were used for the publication structure for general and
surgical hospitals (SIC 8062); that is, the component service products of the index. The
publication structure for specialty hospitals except psychiatric was based on the
different specialty hospitals. For psychiatric hospitals, the publication structure was
based on inpatient/outpatient status and whether the hospital was private or
state/county. For the publication structure as well as recent index levels, Hi#&{¥ 56 (25
K L7z Appendix table 6A.1 %2,

64 DL NIZ K % hospital services PPI OFi4 5 2%, BLS PPI program (238D 6 O Th -
C. hospital services PPI (255 « Fik72 & O CTix72v, BLS PPI program £{KIZ-2W T
I% BLS [2014, Chapter 14, pp.7-8] % £, Report |T Web-base B HEATH %,

656 Z D LiXCPI & PPI O&fXICH TIiLE D, “The price data collected by BLS are
voluntarily provided by sellers for both the CPI and PPI, and the number of price quotes
collected for each goods and services in the respective indexes” (Fixler, 1999, p.104).
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p.162).66When initially implemented in 1992, given an expected voluntary response rate
of 63 percent (similar to that of other PPI industries), the expected sample size was 558,
and the total number of expected monthly price quote was 2,707. By mid-1997, however,
the actual sample size was 42 percent smaller at 322, and the number of quotes was 15
percent smaller at 2,302 (ditto, p.172).67

AN DIRIE

BLS PPI program ~®Z: )% 7%#% L 7= sample unit % BLS field representative 7334
LT, BARRFRHANE 2 I ErICIRET 2,

Usually, through a process called disaggregation, the item that will be priced % &3

%, In the case of hospitals, however, the Washington BLS office selected the service to
be priced in order to obtain a manageable number of treatments.

DRGs were randomly selected based on probability proportional to total expenditures
from all payer sources in each DRG. To calculate these probabilities, the PPI analysts
used the DRG frequency counts from the Hospital Cost and Utilization Project (HCUP),
the average expenditure estimates from Medicare, and the DRG reimbursement rates
published in the Federal Register.

Due to the large number of DRGs, not all were used; 184 DRGs were chosen for the

index based on revenue generation. DRGs were then randomly assigned to each hospital
based on hospital characteristics provided in the sample frame.

FOYToHNZ DRG IZL2£<BEELTWVWARWSsr —XATiX, EFHRICHEINT
replacement DRG list 7* % a substitute DRG Z T, U A Fd EBJIEIZ#EA L TEY
BTEWRD D, HEF L TWVDHD substitute Z4E#ET 5 7 — R IISIMER & 72T,

Once a DRG was assigned to a hospital, the price was obtained by the selection of a

patient’s bill, which serve as the measure of treatment and the basis of monthly

repricing.
A patient’s bill lists the services provided during the entire length of stay and is
conveniently presented in a standard format, uniform billing form UB-92 (formerly

UB-82). This form is used by most hospitals and it lists a summary, usually by
department, of the services provided.

If physicians fees and pharmacy charges are on the bill, they are included in the unit

of measure. However, if these services are charged separately, then they belong to other

66 R 55 )N program 21D minds AW 35— A4 % 5, As reporters receive no
compensation for their time and effort, it is not uncommon that they end their
participation in the later years of an index (Fixler and Ginsburg, 2001, p.231).

67 NERDFERMIZ DU Tt Fixler and Ginsburg [2001]%, ffiHiiZ13 Berndt et al [2001.
P172]0 61, 62 =5,
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SICs and are not part of the hospital unit of measure.

Each hospital was asked to provide the Jast patient bill for each of the DRGs assigned

to that hospital except in the case of the selection of a Medicare inpatient bill in SIC
8062. If a Medicare inpatient bill was selected for a SIC 8062 hospital, the hospital went

to the next previous bill until a non-Medicare inpatient will was selected for the
assigned DRG (UL |-, Fixler and Ginsburg, 2001, p.231). the last patient bill for each of
the DRG Th b, b HAHA. HIHTOTXTOr —AZOWTHET 5D TRV,

Having selected a bill as the basis for price collection, the field economist next
determined the expected reimbursement to the hospital.

Because hospitals receive most payments for their services from third parties, they do
not generally receive list prices as payment. Therefore, the price for hospital services is
defined as the expected reimbursement from all payers for each patient billé8 (ditto,
p.231, 7 U X —T A L ).

Hospitals also receive revenues for services other than medical treatments.
Approximately 2.8 percent of total hospital revenue is derived from cafeterias, gift shops,
and parking. To reflect these additional revenue sources, quotes were collected on
parking, gift shop items, and cafeteria items. One hundred seven quotes (3.8 percent of
the total) were assigned to collect data on these miscellaneous receipts.

The weights for the hospital price index are based on 1987 industry revenue data
from Census of Service Industries undertaken by the Bureau of Census. For SIC 8062,
such revenue data were not available for the individual cells, the MDCs. PPI analysts
therefore calculated these weights by summing the revenues of each DRG comprising a
MRG. DRG revenue was computed by multiplying DRG frequencies from the 1986
Hospital Cost Utilization Project and the DRG payment from the Federal Register (ditto,
p.234).

Monthly repricing of output: Each month the hospital contact (reporter) receives a
repricing schedule based on the earlier selected patient bill. This bill includes the entire
ICD-9 and Current Procedural Terminology (CPT-4) sequence of treatments performed
on the patient, the expected length of stay, the expected length of time spent in the
operating room, and the nurse-to-patient ratio (according to hospital policy) in both the
intensive care and general wards.

Ideally, the reporter reviews this information when the repricing schedule is received

and makes any appropriate changes. It is important to note that the BLS does not

68 Five types of prices were encountered during data collection: list prices, list price less
adjustments, case rate, per diem, and capitation. &THH OWNE., i GRE) HERE
DFERIZET DFLRICOWTIL, [A. p.233 5 M,
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collect these characteristics every month; only changes in the levels first obtained are
recorded. The reporter is not required to make any special calculations for repricing
(ditto, p.234).

7 XU @ medical care PPI 2NBARA 72 S fk B3 H A% ) 2

7

The public sector % &7 hard-to-measure sectors (251} % output (and price and
productivity) measurement (Zx}9 2 BLOLOM I T E o TA L, BIRIINE & J7mtk
IE T LB IE U TR0, £ < OSetEREE THITM X O programs D3R 72 A & — /L Tk
FICER SN TE, URIZRTEDIEL, 2O RBLUOHRETHY . TG L
AARDBUR DR - FrBMETH D, AEHCTHER LIZARITHAEICERICHEEA L TV D,

T @ BLS medical care PPI program O & Ak HiL, industry-level deflator & B4
HCEBEMICOERIET 2HFHTHDL, LVDITZLWERHRZEZOIZAARD 57
L—%— ) BT 5 TR RS SEE TR ) OFEOKRH D LB X HitH
WENTES D, WEHEROB & OFEEILNE L, T OEARNTT TH D,

L L, Z< OFE% THIM & ORISR L TW L HEE - EHERIZ, (7 AV IO
medical care PPI 23 BRAR) 20 i i B HAE D 2 ) S W o ic, T BAA, mEBEETIX
Z AN T E 2 A PRI

£ HOZHMELZ(E) ~OMERL IR IETLEETHY . FHE THEDOH
RELWARERPREOND bOD, fo& 21E, SNAFFHERA~OEMIZ OK ¥ 1 23351
HIZEDBNEENERLEINAIZEL DL, HHELTHEMIEA D, ZOHAIL, BIEE
DO % G e JAH# 72 sectors [ZHHOFRE TH 525, & D 1J medical care sector (2
BWTHETHD,

7= & Z21% CPT codes % H L T i IT5% 5 (Berndt et al, 2001, p.171, 7> X —F A

3 =), “[Iln terms of quality change, serious difficulties remain, even with the use of

CPT codes. For example, if a new laboratory test becomes available that is more
sensitive, reliable, and expensive, yet is used for diagnosis of the same condition and
has the same CPT code as its predecessor, it will be considered a price change. In such a
case, quality improvements will not be incorporated. On the other hand, if the
laboratory tests are read and examined by less experienced technicians having larger
error rates but price is constant, quality declines would be overlooked. Currently the
BLS makes not quality adjustments for the physician or laboratory component of the
MPPIL.
KD 2 SO BARHIFFNL TEOZAL] ~OxbhE OHEN: & N #2583 % (Triplett and
Berndt, 1999, pp.3-4), (1) heart attack O ¥ ARE B £xi% 1975 & 15 H 25 1995 D
\ZI8 ;5 (2) cataract surgery DY) ARE HEUL 1952 00 7 HBHAED 0 H ~JFd
L. BIRD R o7z, 72 & ZAXDMIHE OBRICHOWTH D & o, TR
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ORI, Mk ) K T2 RIRFICBIER S5, TEOZEA) % 4L L 72 real output, productivity
72 EDOFHAME Z BRI T AN D FEITZL L RNWEA S, Ll THEDOZE] ~Dxfs
FIEICET 28 EBEOERNES TIERWI L 2B T 55E 2 NTEA D, 6
X 512, 'BLS medical care PPI program @ output concept TLW 22?2 | &9 mZ

WTHEBEZDODREND D, &0 DTN KEZ inpatient care ICEAEZ G bET
measuring productivity growth in private hospitals (ZE3 % BLS’s initial research ™
£ (Chansky et al, 2013)i%. two alternative output measures based on volume of
output -- a course of treatment-based measure and a procedures-based measure & ®tt
2 & 34 7=, Additional factors such as the quality of care and the outcome of the
treatment (22T 58 L7z, The models show differing rates of positive long term

growth in hospital output and hospital productivity over the period of 1993 to 2010. For
a model to be broadly accepted the data must be highly accurate and the definition of
output must be compelling. = ® X 925 X, this paper examines the accuracy and
robustness of the various data sources used in each model, XD % 157,

Although the output of the hospital industry can be measured in a number of ways,
we argue the most natural way to define the output of an industry is to answer the
question: what services are the consumers buying? For hospitals, we conclude that the
consumer is purchasing the overall course of treatment for a specific health problem,
and therefore, counting overall courses of treatment is the preferred method of
measuring output for private hospitals.

ZHE b, [BUTO PPI 848 & U TR R BEREED 2 | &0 O Bl b OREET
HUEND LRV, 0% (i) faid, RE SN BIICE L TRIRESER S D,
ZDd, BN R UTRERER DR L, HMRFE L TH data availability 72 &
DHIFKIGAE R R 72T 2245 Rb 72 5, HERHRI R0 B B AR DA 23 FHE R It 72 4
BaELEEL00b Ly,

IR SO 20%LL T % 8 5123 £ 720 out-of-pocket payment (273 H L 72 medical
care CPI |25 2 TH T payers 7> %@ﬁ% % A RIEZ T 5 medical care PPI Z 4%
THBRRUL, KV ELWVWELTY, FEZEBRTIIRWNE LIV,

Berndt et al [2001, p.188]i%. A new medical care expenditure price indexes based on

69 JLMEIE DIRE 72 & O BARH episodes [IZ1EH L7z b O &2 & MY il AN RKRE < ER S
N5E 912> TALYY, T=& Z21E, Triplett ed. [1999]%° Cutler and Berndt ed. [2001]
&M, 7= L& 21X, heart attack care (25 &2 A 7=HFFE T, Cutler et al [1999]1%
1983-1994 O[] ® one particular teaching hospital T4 L 724 300 A2 D episodes
@ data &, 1984-1991 O] Medicare claims records for all elderly patients with a
heart attack @ data (454 230,000 F&E) DM J7 % T4 (Cutler, McClellan, and
Newhouse, 1999, p.52).

0 FiRoan < BAROEEMMIEECARZE T — B A& £ BLS @ Producer Price
Index (PPI) & |3 HAMICER S,
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episode treatment costs L T, LLTFOan< {54 %,
One could envision an ideal medical care price index as providing accurate and
reliable measures for use in at least five very important functions:
(1) the measurement of quality of life,
(2) the deflation of nominal industry output for the calculation of real output and
productivity growth,
(3) the indexing of health care benefits as a component of employee compensation,
(4) the indexing of payments by health plans to providers of medical care,
And (5) the indexing of payments in government transfer programs.

Undoubtedly, additional purposes can be envisaged. Unfortunately, these various
functions and purposes are very different, and there is no way a single index like the
medical CPI (or PPI) can provide an accurate and reliable basis for such diverse needs.
The search for a single price index that meets all these purposes is a futile one. But
these diverse needs are real and important. We recommend that, rather than trying to
change dramatically the conceptual foundations and measurement procedures of the
MCPI and MPPI in an attempt to accommodate conflicting needs, the BLS price index

that we tentatively call a medical care expenditure price index.™

(28] EREREBEEE RO data availability gap

VL7203 72 LW R BEE S ¥ @ data availability gap 7% H KRBEICAFET D, 2HARDH,
RICHE S LT, EIRRFEERH O data availability gap D% &, BORICH7ZD 5
SRR OTRA 70 - FEE - INEEMEICRARE T o 0tE (EBZE - a2 a) 1807 <
RNTEA D, TD XD gap FA - TR S EHMERF L CEBUR - ATB - B - thmo v
A7 I & working mechanism 3 X OV OJffkiE, EAVH BN BIBWITEBEERW DS B
— E' X sector @ output and price measurement DOi&E « I MIT =Pk &2 S-S 5
HBERA 7T LTHERICET 2,

PLFiE, BLS A /3—|Z X% Chansky et al [2013, pp.19-22]® Appendix A: Data

LRI CPLICRE L TCHLEERBZFTNHY . T AV D THEHEVHFORELRH D,
Reinsdorf and Triplett[2009] D review % &,

2 Hholbt, ZOMRICE L TIBAEBEROKRO A "D D, T AV BITHIENE
METEC, 72U L) 2RE REESHEBNERR Y, L, 300 - £V AT
LN TIX Medicare 57— # ~X— 2@ MEDPAR Z 13 U, AFFEE~DAR - FIHO =005
— ZEEAENEEICHEA TV D, BARITEIRIREIE, R D 95% L EAMARRINA T
H 7% Z L., extracharge DEE L, ZIEWMMITHIE ROGIEICL T, TAV D EDITDM
WG RITEH SN TWD, ZRICHb LT, T D07 —X 2 EAES A 2
STIFRIBRNT & WESIVIEINAEET 27 —F 0, WL O OB THEE A FF
23, HOWVEZ ) ==V RO EE 72D 6 TWD ] 72D, FtEHRE L
TOHEEN 2 BT,
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Sources in Depth ®—{ Tk 5, HHS 13X U & 75 2% < OEIFRMEBI M3 & AL - /AR
L CRHZRE RO Eim DA > 7 78I EH @k L TV %, BLS ¢ medical care PPI (and
CPI) program <°RHHEHIZE programs DA « Efilc b K& < EBERL TV 5,

Befitting such a vast and complex part of the economy, there are a number of different
government agencies and private organizations that measure the activity of the health
care sector.

The U.S. Department of Health and Human Services (HHS) administer a wide
variety of the data collection programs covering the nation’s health care infrastructure.
These include the Nationwide Inpatient Sample (NIS) and the National Hospital
Discharges Surveys (NHDS), which collect information on hospital inpatient care.

Data on physicians’ offices and emergency departments are provided by the National
Ambulatory Medical Care Survey (NAMCS) and The Nationwide Emergency
Department Sample (NEDS), respectively.

The Medical Expenditure Panel Survey (MEPS) provides data on the cost and use of
health care and health insurance coverage. Additionally, the Center for Medicare and
Medicaid Studies (CMS) collects a wealth of data relating to government-sponsored
health insurance programs.

Outside of HHS, the Census Bureau collects revenue data for the health care sector in
its Service Annual Survey (SAS) and the quinquennial Economic Census, which the
Bureau of Economic Analysis (BEA) measures the economic activity of the health care
sector in its National Income Product Accounts (NIPAs), in the private sector, the
American Hospital Association (AHA) collects a wealth of data on its members, which
number over 6,500 hospitals.

Nationwide Inpatient Sample (NIS): Our measures of inpatient services are based on
patient discharge data from the NIS. HCUP (Z X %5 NIS ® Overview 3,

http://www.hcup-us.ahrg.gov/nisoverview.jsp.

Sponsored by the Agency of Healthcare Research and Quality (AHRQ), the NIS is the

largest all-payer inpatient care database publicly available in the U.S., providing

information on health care utilization and discharge data, with annual data starting in
1988. As part of the Healthcare Cost and Utilization Project (HCUP), the NIS is drawn
from those states participating in HCUP; for 2010, these states comprise over 96
percent of the US population.

Each discharge is assigned a Diagnosis-Related Group (DRG) that correspond to
both the primary pathology being treated as well as the associated bundle of procedures
and services used during treatment. These treatment bundles correspond to differing

amounts of hospital resource utilization. The DRG classification system was developed
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and is used by the Center for Medicare and Medicaid Services (CMS) to create a uniform

payment system for Medicare and Medicaid patients across the United States.

HARTIEL- - -

AATIL, GDP deflator & L TWDRDFHHEIEA ED L D ITHNHR TV D E W S A
IZOWNWT S X ARMERIZIZEE A LGN, 5T, GDP 04 B b EEE~D
deflation fFEEDFEHE « EREITIZL A EARHITH D, HEHERMEBEITITBRLL E OB E#
ZRRTOTEIIRESZEITHD, £ THDHTH0LLT, HRDIE GDP 7t & OH
FHMEDERENEERGEE L 05 Z &3k oT,

IR T &SRO 2 20, TBURICRIREIZ 2200, TRIEED Y & 5 & L Tndne 2 5bis
RBMEDN], TEBOTZOIZ R T R EEEF LM, [FEB e, EBUT WS 72 B AR
FBe - FRITM D), [l & 2 DA O N, SREIRHITIAR) - #EITH O .+
REDFITONTIHRFT 25T b7 6720, BETERD KB 720,

BHMMEEC4 B - FEE O SNA HEFHE 2 & OB FERFE OB - iRttt A 7 7D
HELR—REMNT 2 &0V RICET 2B GRIIWIEA 5, L L, #ati R BIH
FFONEDZ B MEICEEMCEEZ RO OERIIAATH Y . 53T 2L OMHEREE
D TFEE) A =X LEIARED D WVEIAAHRTH D, BARIEENZ < OE % TREIZ
HEITLOoOoH L7 mt A2 MREICHRM L, W5 E2mm 02 X< IS o B5EERD
THTH %,

ZoXoIZFEANT, ME - BEEVED, MEHER T m e R KRl o2k, S HIED
FIERAERISRICEHD 2 b DO TH Y . KEIDOFE ToH 2 WAMFEES deflators (ZIRE S 72
W EIEHBNTEA S, WlE IS D ARSI, BUMRSET IRIC B 2 TS
D—ETHY LD, KILO—HTHD,

B 2 atiEle]l TRk L XL 5.

[6]. ftaE

Government data are vital for research and many other private sector uses.
However, in nearly all cases the budgetary and program justification for
government data collection rests on the government’s own needs for policy analysis.

How well do government statistical systems of the United States and
Canada meet the need for policy-analytic data? What are the major requirements
for improved or new data? Do the organizations of statistical systems, or the ways
they function, have shortcomings whose correction would improve the
responsiveness of statistical agencies to emerging data needs?

The panel of policy users were invited to share, in an informal discussion,
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thoughts on these another questions, drawing on their extensive experiences in

policy-analytic positions in the U.S. and Canadian governments.

Fitty Years of Economic Measurement & &3 % NBER Conference volume (Berndt and
Triplett ed., 1990) ®—#F CT& %, NBER 7% Conference on Research in Income and Wealth
(CRIW) series ®—Eg & L C 1988 4|2 L 7= 50 JE4EFCL/& conference D& i LD —
AN E L 72 # L TH Y . Studies in Income and Wealth series D% 54 X TH 5, D
conference series (X7 A U I1Z351F % economic measurement (2R3> 5 & < E0 7R iF5E &
dam O PSR & L TR T ONIEE - EFHOBELOKTH Y il T\ o,

50 4R conference D—8g & LT, #LatDOER - FTICEET 2 88 et & i 2
THT AV T & T F X OBFBERE D770 6 Charles L. Schulze #5110 4 4 DEH N%
T Policy User’ Panel 23 S 47z, ZME DR SR LR T7 a7 L OO0 B OBELEk
DERIBINE S LTV L2, BEHOGI I, £DE Ny & L TEDIL72“A Note From the
Volume Editors”®—# T 5 (p.421), ™

“How well do government statistical systems of the United States and Canada meet
the need for policy-analytic data?’7¢ & OREM RIS > Toigm 4 — 7 BRSNS
ZEIE. BRTIRIFE A LR, KEErOER - FTERNCET 2 BRI EEREICSMmW LT
NDISBBRDOYTZ DX S 28R L TREREREZEWT L2 L, 51T panel TH
AICERZZBLFET DL ) 28, SRR ETORARTIE, o TE20
LEZDBEDIEEAETES D, 2D X572 (47K, audience (ZB.LE K> A AN

[HMZE] THD) IBGLE LThH, EENNAEL XS L L CGEmICBETE
HRRER c MR A AT NDEIET D0y (DO THIELTEZN?) EEZ TEHEET LHEN
ZWhh Lty

Ry Y —RDHE 2{FL 5 31F (Z#f, 2014b, ¢) TiE, Y — A0 OHFE - #HEFHE A
OIT, PEFEEBIER, SNA HYEFEFERHEET, 3 X OWE O A ERFBRICERZ G hE TR
#tL. 4 H GDP, GDP 77 L —#— L3¢ GDP, 32H GDP R, Wil L5, &%
BIREB L OB OZEAENE EREe EOFERFEEN, TOERFIE AL 7D
WAt EH & HEFHT1E) 2 oW T o T LB TIde <, BEEEHRAHo0 I3RS h
TN & ARSI TV AHHEEHMEIZ DWW THEE RIS - a8 a5y - MlmE A
Dl T oLV TBE) 2R L7,

Z Dftm a2 T T RFmSCTIE, Wb oA L LT < oftit et E o fol 20
FE~30 FFRREDOHIM DR E B L 5B OBO T MMICIER L, /2 fE T L7z Th
LWHE] 28, Z< OEA THRIARSNTI AN, W20 E« THREE 2R
BLIORDEHAPEBLEINSDOHLBEICHADL LD TH D R Lz, kA
P - RN FET DL LT, < OEEFECTRBEICRRENS>DOHDH, ARDEL

3 BURYRV Panel DA DO —EHIZHOW TR, IEDOMITIY BT 5 PETH D,
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Wix, BARICHE - FRR28H - ERICE ) wikFNE#ETH 5 2 & OfRENS Ltk Z
DET, BBk E AR AT - WRE 2 0— X7 v FFD = b A AT FR T
HD,
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[(Z5TdH, AZ—FbiloTWRWNWL, A¥—FT7 A IZHILo TRV, ] [Team
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=#i[2014c] D 26 TIEUFOFIAET) & OREEH T BRI OV RO FL L7,
TEUS ORI BT (“accountability”) | 72 EEE 5 TH 72 UABRNL, B & 220

E THIFICEARBERS LA TEZZZ bRV EATmENZVNE Ll

W, REEENMET 2N (2l 21X, Iy 7)) AEXTCAHALS, WERIELHEE L

RUOEEZIIBALRZONS, WhRDFEMEZHEH L TEDLIIC L TEET LINRED

RETELHR PR -- B L TOHEENZ O L TEATE 2 Lo I aH IR0 5,

EHIT, E i E SO THEEO=—X b L<HEA LML THDL Z EZHIEL

C P S A OO B B e KBROBE ) 2 7E L CIH B O X RO - JEKZ BIRT725 9,
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KFFORERICR E 25BN 2 R4, o T TEME] BENF LT 5 FEOERICE /1T 5,
ZHCRE L, WEHERE G T BUF OIEEITIX, ll&x OIEENNER « §ERIZ and/or TH

Sk o THFRa Nz D] THDH, L OFFICEET D0 EMEICZ L, [iWER

54



AE] ORINZ K DWHEEDOXFFOEI 2 bRANTZ T 1LD 2 BN, HEE (HR)
DFf « MEM] ZHelR T 2 MEMEIZZ LW, 45 - iR - kT 2720 OF e FB
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KR L72 U, BIGRE OB TENAT & 5D performance ([ZIEAF L7 & 34U, RIGIE
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“Measuring output for complex services is difficult, but the conclusion should not be
that it is simply too difficult to do anything. Health and education account for a too
large and growing part of the economy to ignore output measurement for them. It
may take a while before consensual and internationally comparable methods are
agreed upon, but active research and data development is vital to achieve this

objective.”
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