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Improving Economic Statistics in order to Improve Economic Policy and Research:
(6) Introduction and Guide

[abstract]

From February, 2014 to January, 2015, I published a series of five discussion papers
(DPs) entitled “Improving Economic Statistics in order to Improve Economic Policy and
Research”. This is the sixth article in my series. The subtitles of the DPs have been "(1)
An Invitation”, “(2) IO Tables, SNA (GDP) Estimates, GDP Deflators, and Productivity
Indexes”, “(3) 10 Tables, SNA Base-year Annual Estimates, and Healthcare, Educaton,

<«

and Governemnt Administration Sectors,” “(4) An International Comparison with
respect to 93SNA, Supply-Use Tables, Productivity Index, Deflators, and the Public
Sector Output”, and “(5) Diagnosis and Treatment --- 5W1H, the Statistical System,
Rokumeikan After Half a Century, The Emperor in New Clothes”. DP2 through DP5
flesh out some of the issues presented in the DP1.

The DPs identify some of the principal problems in Japanese official economic
statistics. They discuss how the government currently generates those numbers, and
how it might begin to collect more helpful materials. DP5 examines the generation
mechanism of the problems, and investigates the direction of appropriate policies. DP2
and DP3 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. 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 for the individual sectors) depend fatally on unclear
generation methods (both the statistical information on which they are based and the
estimation methods). Relevant information simply is not disclosed.

The DPs, several hundred pages in total, examine various issues most of which have
rarely been discussed even among “experts.” Observing over a year since the publication
of DP5 the development of various factors and situations and responses from relevant
parties, I create this Introduction and Guide for a wider audience.

This is not a summary of the DPs. It is an Introduction for provoking in readers an
interest in the seriousness of the problems involving Japanese economic statistics and
the importance of countermeasures and their difficulties, and a Guide for encouraging
steps toward exploring the reality of the problems and the effective countermeasures. It

1s a Guide, not a summary. Readers are expected to proceed to reading the DPs.
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“But part of the job of economists is weeding out errors. That is much harder
than making them, but also more fun.---- Robert M. Solow”
(from Jorgenson and Griliches, 1967, p.249).
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f& L 7= Dale Jorgenson & Zvi Griliches O] Harvard KFER 21T U & 3 Him CHEE
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\ZhhE D 3 >OHi([2]~[4]) % T#IHENE | @ Introduction or Aperitif & L. TFP (Total Factor
Productivity, @ FEAPEMN)Z F 0 & 35 E0ENE ERREEOFNB LOZ0FHEEF#
& LT, BARICKIT 2RBEFG B X O ORNEH OB & MESE 2R Lz, [2ITHAR
DREERAFENE EAE (FREE) F9E & 2 0RNEH OBUR & S ZHR L, [81& [4]Tidk
FEME (BA3R) FREEOFHA & B R DEVIZRB SN TE LT A Y IR A SR L
BBLRIONEEMHR L, 205 2T, BIEBlIT, [FENFHT 502 20Kk - i
® reliability (FFENAT = > 7§ 2570 2 FHEER ORI Z Y02 gk, GER, oo
TEMIi L. RFET 27202 ) 12O\ T TRERE] & TE ichbircat, M7 LaL,
file, EHRoTe » » 2] LEB L, DP1 O M| 20, [ HAROEER A PENE
EAR (R e 2 ORIEN] Z# ML L7 DPs DEA# L e > TV D,

AGwmSCX, TBRFE ] a5t L0 L7 ie# 248 L7z DPs ~® introduction and guide
Th%, DP1 ORI~M4lONE (ERTHD) 22 2 THHWLA, XV iR7)72 aperitif 73
VENOHEI EEZ D, WAL LD L0, BT E2H 5 VIR & BT 25
HZV b LivZey, DP2 LT SNAGDP)#tiHZ iz G 2 [BILL T Guide #5)
\ZHEATS 5 aperitif TH 5, [BHRE | OMICHWKENEEN S 000 LIV,

LIRS

38



B1E BARKORESHH

%7y v— EWGAE
%01 8- ¥ T
918 T— G A—4T A k— g2 P A -4
%16 G~ EEH
9568 T— £ 3]
%91 56— EGeol - 836 - S - B2
9566 1— ST Rk
9426 T— x5
9%T¥ T— Filish - WEE
998 T— ([g)e) Bl
oree T—  (SdF - D TSI - WS
0687 T— ¥ A—-4%W
988 1— pgile]
%%z 1— 5T
%6t 1— L Tl
%08 1—  FEANBWERE - - Fe o
%L T— (I£E-4e) bEse i
95%0 ' 1— b ERS 4
%00 '1— xip
9496 "0— (eSsbale - () oF i k)
%86 0— TR
9406 0— D - W - e
%FL0— g - g
9%0L0— HIOT
%09 0— AR -
%65 '0— e
%¥e 00— LUE A
%18 °0— Pl
%1e0— (=246 W2
%68 0— FANHEET
%388 0— W
%¥e 0— pEngngai=g
%18 0— ¥ A —4Y oYX
%92 0— W - T A
9568 0— (B) 4450
96€% 0— WHELT - FEONO X

%81 70—
%81 0—
%81 0—
%60 0—
2520 0—
9720 0—
%100
%F10
951170
%6170
902 0
%920
%8z 0
9820
%080
%80
%870
%Ly 0
%280
%80
%850
93970
969°0
%9L°0
9%9L70
9%6L70
%1870
96870
9,880
95680
25060
%1870
%¥6°0
9960
9960
%7301

¥ A= ROl
EA

W U S

7% - W - (Y

FH

¥ A— AT+

¥

X

R - R

PR Tt

T

P

gy o o'

W

W oWex
k=)

OO AV
WY - Kk
W - WY

&% - @5

L et = S (e 2
[ ElerleR <

W% 7 =

BTN - B - W - LV
TLH - T 0

W 7 ~-£¥ £ £

(B WX

WERHT PO
LERE
gL - WRHULE
BELE - Y%

Ao
HEEEOWQY
HEWE

El
TR AT

%60°T
%01 °T
%eLT
9%ST°1
%811
%e2°T
%E2°T
%ee1
%881
95¢2°1
%LE'1
%621
%1
9%Vl
%Ll
9%ee 1
%L1
%8L'T
9881
%81
2881
%161
%661
%SG
%8V T
9%8% T
b A4S
9%I16°¢
%¥8 ¢
%91 ¥
%% P
%o
%P6 F
9%%86°¢
%%0 8
%8L°6

Pk
wi b o] - R E
(B F B
W — WX

Pt nell

(B THEST « TS
LRt e
(E=aE) ¥

T

EKH

TR

(Hgm) B3k

FA[

O YED)
WEHPHES - FE
(409m) psE b
(L5 4E - ) B3
WHRB T O %
(1) Felstas

e 85278

RN - &
WIEE TEIECH Y
ImE0)

EER - IR

220

WG L4 - Y C I
HHE

Hsv -

WS

EWaE

LR - LREFA
x5y

wige T
SR A — 4 -
WO L - W
HENEE - LEREL

(fety ‘rokedy 2002-0L6T) ST ddL p4hdUSY THE G \¢ 9002 dIM €-L 2

17

39



%1 30%, JIP2006 7> HH H L 7= #F95] TFP _E5-3 (1970-2002 4 -, 4£3R) Th 5,
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ThHhdHZ LaET 3 NEERMT 5, & 2 mid“Negative productivity numbers are always
puzzling.”54 T 5, # 3 SUIXLLTO@EY ThHDH (K VFELIZDPL, 16 H),

(3) 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.

52 7 A U Jp THPEM: (EFA2) B2 (RSRAVICHER L EHIAVIZ A L T & 72 Department of
Labor @ BLS (Bureau of Labor Statistics)iZ, 1983 42t LP (Labor Productivity.
FEVERENME) EARICMZ T TFP EFE0AREZ BT 512 LT MFP (Multifactor
Productivity) & FEOVZ D% b Z O FKBLZ HW TV 5, Dean and Kunze [1992]5#, A A%
® SNA(GDP % & e)faticxfitad % NIPAs (National Income and Product Accounts)i
Department of Commerce ® BEA (Bureau of Economic Analysis) 23MERK - AFKT 5,
Data availability Ol & & 0, TFP O45RTH D [REFHR | O U A MIMEHEN TIiXe <,
MBI L > THIRE L TIEZRW, #ifif L IRELZ BT 5 72 DI H 13X MFP O 50347 E L
L#E2 5, =& 21X, Gordon [2004] TlZ4fATMFP BAHWHILTWD,

53 “Output’® [FHHINES T/ (hard-to-measure) | & W) RILDA A —TUNHXIT WD
AL, ol IR ERR, BB, BUNOIESR), S HIZE - /e ElZOW T, “output”
R deflator # EDO X HIWZEZ LHMT A0 EAMLTAHAD E LV, 2D H 2T, EE FE
HH) 1.23%. PREEE (BUF) 1.13%. ER (BUF) -0.25%, A (RHE - FEEF)
-0.96%, [EHE (KFH) -1.36%72 & DRHBR OEUEN ED K D IENNTZD, £OENRE
DEINTHELED, oL b LW RELAMBELTARAD E XU,

54— A B OEFENE ERBOHUFERN~A T ADTr —R 2D HT7 AV I OEmIC
DOWTHFH LI DP1 D8], &V ibif 21-22 HE= S,
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EPENEFREE D 43 1T HEF B “output” D FHHI (“measurement”) 23HIREDN D IEME TR

AUR, EFEMEEESCE O EHE (BE) OA7e6T, GDP BLOZEDOMEROEFHG IE
e C/2< 72 %, B deflators <> CPI, PPI (producer price index) 7¢ EO¥flifedic >
THFERTH %,

(—ERFEEOAEPENE (L5FF) OS] ISR LEBOROEEM L E L I, 1990
FERLED A ARFICET 5 TRz 20 4] 7283 2 - 7 Ofm#l - FEHL S NP
E72%, (T77 U bOBAL 3 AARDBEFEROKETLRETH VT2 Lo R -
MW« FIRDOEMRNE & ZUMEICHOWNTE, D THET « MEERNKEL 25,

TR AR [2008] D BFFERE Rkt 2 . [FAEROT R O BEM - BikiX, FIHE - #FEE O
WD S FIZ LRV, L RS mHGETOMERE (&0 i) SNA HEHEMRBIRE) |
WtE - 23R 3 2 Ak SmOEES . AFFOENRE ORI OV THERTH D,

TFP (53 [3RBEOFMES DL %2 k3 2 LIBE I TWD DO TRV, 5k -
S UNT DOFRER, MARSOR O RBR728 E SRR BEIRNARAE L2 D DK & 2 {4 [k
%o TFP EAFENRN L $2 < OERF T 30 FER OFEFIAE T~ A F AT/ 52 MR [2008]
ORFHERZRNC LT, MEHER. T O L 72 2 KT O/ER « JIEHIEICE TR
DOHEHMNBMMPSTT AV BITHBIT LG - FEORWELOFIZL Y st Z2580, Bl
TR ZE A DHENLNTEAS D,

Hulten et al eds. [2001] D H#F#H D 1 A2 L % Hulten [20011ZNEE 9 SUZEH L2 9
AT, RoOmMLFELT (p.41), DIIERLBAOEMEZBEEZT-LOTHY . @IF T
BT HE =T A NTEFIZLD),

(1) Much of the praise is deserved, but so is much of the criticism.
(2) Bad data are bad data regardless of how they are used.

Data availability, FIFFIEE7: data « [HFMONEEDE L WHIRIORBENRKRE WS L
v, TLL, ZRICLTS » » -« | CLEERNWVEDTEEDD R BWESD, bbAH
oy THREINORAR] 2ET20ERH LS Ly, 5

B L CHEE DRI T 2 DXk D Griliches [1986, p.1508]D 2 A > F 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 works from the unquestionably lousy data at hand.

7T A I FRED growth accounting
EPEME ERBME O E V1L, —ERFOMRE ORI « BKSK EIK O Rk~ = ik E
DRFIO—EE LT ThoTo, IMRFEHREDORREIZMN 2 ) (70K ERF ORERIZEDN

55 TREFOFNE IS4 2 REOMBE TR, &5 LR, LW o 0FHllRgE? ] & T
HRLEIE, ERTDIHENL VD LR,
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L2002 I EORME L BITHIEEORR LT, RHRER, A7 4 7BERE,. B
BHEPERE VD ERAEOIER 2L DT,

1970 AT OT A Y DRFOREFRIE T 2R E LT, THRERFIE T ORI 2 |
BRI 72 b O — W BIR A 2 ) TAEPEME ERR (IKT) OEBDIZEDREN? ] 72
EORMIZESSRFT~DRELREIHICEE -T2, BRFRE (w27 v fRF) ([CBb 5 RE
REND, LD « S TOMRERIKTORENRKRE VN2 ] 18508 - SO EMEN
ORBUZED L S22 b DH 2 RE B D02 FFEMED LAFRIZOWTIZE I 2 &4
BRI DOEPENE & 2 O ERRICRIERE - B OOSEM Lz, ZoEfE T, IEEROKELELZ
D _EFHROBG HBFRBNAR [V — B RXpERE] OLEMNEKRT L [I—r ARk lk] ©
EATIZE D AFREORERTE ) T2 RMICERDEEY . TOYE - ZUMORE, &6
(2 — B REESCBUNERM 22 E oA (EFR) OFHI~OBLREE-To, —EX
HEPEZBTOFGHIE - L BIZHPH TH Y, EEEEEHSIORM L R 2FFIOIE L =
OFME TORBEDOL S EERSHER S, BHEFHERETE TRBUBL D Oflkfe i) 72 2
R RS ED b, T DT m R A L ERAUT Griliches ed. [1992]IC#) STV %,

New Developments in Productivity Analysis (Hulten et al eds., 20013 % D% O L
W E Z2 TR X372 conference D& L TH 5, Conference (Z#7)>417= Solow &
Griliches X & & ITEFEDOAFFED EEAIZIRVA A4 KA L7-, AHO HYIL, luncheon
speech T? Griliches D FIZHEEZME L. [HEHERZ & HRIUEIX, B E OREME
B LA ORI TR TR SR, AAD TFP LEHRUTELZ DOFEM & 725~
AN ZL OMEELZ G LTH, B« BIEL OBEMEZ +212B8 KT 5 2 & 722 <
Z0 [Ug] - REIEET 2 Z SIFEETRITUER SRV L) BB ORI
DELZET D20 TH D,

Griliches [2001, p.6101i3k® 3 MICHILT D (7 X —T A TEHR), 1970 FF£LIE
DA 5T, 1950 AR 1960 FROEER ORI DN T FHARER O FLE L 2N 2
(272 %,

(1) 35 #Hij® Jorgenson & DI[FEFH L (Jorgenson and Griliches, 1967) IZE & L T: “In
our paper we ‘explained’ in all away by correcting for various measurement errors
in capital and labor input. By the time Denison corrected some of our overreaching,
a significant amount of “unknown” territory was still left to explain.

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

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

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

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

unexplained part disappeared, not that the explained part of the growth increased.
(3)In the 1980s, we were struggling with the large unexplained residual. Most of the

observed growth was not accounted for by the then-standard input measures. In the
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last twenty or more years, most of the residuals has disappeared. We have had

famous productivity slowdown. Various attempts to explain why measured

productivity-growth fell, including my own, have not been very successful.
LV biF (2) D“The operation was successful but the patient died. (FHfriZpksh L 7=

MEEIFC L,) "CER LTELY, FEEAHEE L. S IO RHCE £ D factors &
HMEET 32 2 0 ICT5Z EAKRBHEMTIERNL, ZOEENRTET LTS B
ERTE TWRY (DF D, MEHNOBRENZLE TIIRY) LWnIDTHD,

“Solow’s residual” & FEIXINL A Z & RE UV~ 7 v OAEFEN: EAFEEEE ORI
measure of our ignorance” (Abramovitz, 1956, p.11) & HEE & 7=, [Total factor
productivity & L CRedk STV D H DD < 1XFEBEIZIX measurement error T&H 5 |
(Berndt and Hulten, 2007, p.8) & T 56172l bH 5, 5

% 2 FRIX. Fifty Years of Economic Measurement (Berndt and Triplett eds.,1990) D
“Productivity and Economic Growth” & @7~ % & L (Jorgenson, 1990, p.22)7°5D %
DTH D, “Rate of productivity growth” (357272 5 “value added” & xf b =45 13 D
HHD1-STHD,BHHET 5 Jorgenson D 32D A MIHOWTIZDPL 27 HAH W,

%23k

Table 3.1 Aggregate Output, Inputs, and Productivity: Rates of Growth, 1947-85

Variable 1947-85 1947-53 1953-57 1957-60 1960-66 1966-69 1969-73 1973-79 1979-85
Value-added 0328 .0529 0214 .0238 0472 0360 0306 0212 0222
Capital input .0388 .0554 0401 0229 .0367 0437 0421 0392 0262
Labor input .0181 .0251 0037 0124 .0248 .0226 .0128 .0219 .0146
Contribution of capital input .0145 .0215 0149 0083 .0142 0167 0149 0140 0098
Contribution of labor input .0112 .0153 10022 0077 .0151 .0140 .0082 0139 0089
Rate of productivity growth 0071 L0160 20043 0078 0179 {0053 0074 - .0067 .0034
Contribution of capital quality 0058  .0126 .0069 0016 .0053 .0058 0054 0045 .0022
Contribution of capital stock .0088 0090 .0080 .0067 0089 .0108 .0095 0095 0077
Contribution of labor quality 0039 .0060 0038 0084 0041 .0030 .0018 0024 0026
Contribution of hours worked 0073 0093 —.0016 —.0007 .0110 .0110 0065 0114 .0063
Rates of sectoral productivity growth .0088  .0142 .0083 0112 0190 0060 0097 -.0012 .0029
Reallocation of value added —.0019 .0007 —.0044 —.0021 -—.0021 —.0007 —.0023 —.0053 .0006
Reallocation of capital input .0005 .0003 L0013 .0005 0009 0001 0006  —.0001 .0009
Reallocation of labor input ~.0003 0009 =.0009 ~.0019 0001 -.0002 -.0005 —.0000 —.0010

I EEPENE EAR (EEE) OIERAVBUF (BEBEE) TRV O)~?
TAUBTbBAA, < OFEHEET, AEME EAR (B OIERE OO BUF
(BERE) 2MLE L. FREE2EHRICALRT D, BARTIE. W7 2 BT & At B A

56 [ RHRNS ) & ORgHE T XIE, [Z OIEENIERHICHER LEh L7z & LT, EonET
& T VEAREFORRREFD LI LN TEDDOTIN? LOTDOTRIZET 5
HRERIIEONLOTTN? | LW I RBICKT AEIEIXELNE D IR0,

57 “Solow’s residual”iZ B9 % 22 2 > b5 X OVERE iR [2008] 2 & et 4D TFP #3520 %
S MEARPIFHE EMEEFRORTHEOLDLD ERE BAed Z L 2RET 5 TFP AFEO &
o L H 2 5 Jorgenson and Grilices [1967] D —# DO FEH#HIZ SOV Tk DP1 @
23-24 H&= B,
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SHEEE) ZERC- AR LTV, 2o 2 & & MEE A ORIMHEH 1 R4 5 TIEEMIFE2008]
%% < OB - BURMESZ O X FIEA L TOBBIR L ITREKIZA 5,

DP1 O[5l L [6]Cld, THEMEFHAIT 57522 2Dk - #5 R D reliability XA T = v 7 3
D0 ? FMEE R OBPTZ Y2 vk, R, EIORXoTRHMiiL, RiET 52022 &7
LRI - TR L7z, [Blix TRIREIRE ) Th o, i Lz THE) ico>nwTlelT M
w1 L7z,

HARZRFET HAEFEMEMEE O 1 N X 2P EEE[2009] (M9 — v 2E0EREME)) 13,
PEEMEE RS (REFEEY) REOBAROY—EAEEDEEMEOK S ICHER LIZEOR
Mk A P E W EERE O TRbYiz) CHISLITO 3 8 & ERT 5 (3189 H),

(DA PEVEI LS 72 BRSO UL G 2 & ble bV F FITRFEEH OLAB D S, 7
K[EEO T RRE 2d L th DA O 2 NE SND Z ENEhoT, STV
BHOT 7 LVIII Y RAEENEIICEDA—F v o7,

27 A U A @ BLS 155 AEEMIC S\ TR 8 B H DT 7 BFEHRAPEMRIZ OV TIL 14
8MH DT VTR A AT LTV D, AWFEOIERR & IAT LT, F5 &%
WY SOLFEF LY —ERX - T U My FOHIBICHIT A ZED | £ DOREN
Monthly Labor Review 72 £ DMEFEICHBI STV 5,

@)V FBAEFENEITA 7 LRSORER WSRO EELRIFEED 1 DThd, THNH
AKTIE2HFYDT VhFioTARIND THEERMEFHE] (NERF) OftE) b M
WCEHE SN AITBE X, REBAFEEICE-> T, FHETL-00EMBT—24 5
BAEO BTG O ITMRICHE O\, ARG R ORER % 223 EEiREH o 22
DORFERFHIBNT, TR TOEELE L THRA L EHICET 5 AR A HRA R —
RN DTH D, —ERAEEMEFFORESVIZHEZE S 1EH 0 T,
HIEDOFEERFEIED 0 BT, FRLOEEEFHOTODT 77 4 ©F 4 BIFERTE
I OMEIIIELNR2WVBREZE L TWD, et O RS & > CTHEREM: 2 FHll
TH5ZERARPREDOHFELR->TEBY, =X - TU Ny FEEIERT D
MEWVS TR LERITIZEA LRI WVEFTORMNICH S,

ZITIH@E@NE VDT EETH S, 7 A U ATl BLS S EMIAICAEPEN | FSRIEHE
EHPILAERL TWDOIx L, AARTIIEBIFAFHIE T, AFREDFHEZRA D030
Te OIZME R EMET — 2 3 B R IGF B AR WIRBLIZH 2,

APEVE ERAR (FRED) ZBURNDMERK - AR L7V BE 2
PESERIAPENE ER-RIGEED, A E - A HHE TRERBLOMICR > TALY, LirL,
HABUT, BEERE 2T 288708, B b Tz Bk L2 oidZe ), 2 NIPAs Z1E
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R % BEA (ZXHGT 5 SNA TERGE R (PR . BLS (2 —&Bidxhia 3 2 BT E . =
DITKHIEE . BRIFEEA T2 EOWT I b BE )7 OB 3 a5 2 58

PEXERAFEVE LA (F8AE) OBEBEMEA PR L Z OIERR - ARICHT 2FENENTDH
BAERNZIZR D > 7213 T TH 5. BUNFORMFHERIE H 2 WIXBRERE (FEIEES00
O TCOMFFBRRE) B, R ZOMICHEH LIER - ARZFE Lo Tm0on? [4E
PEVE ERBIREIIEE TRV LT R TOBUFE - BIREBIHII L CE720)s 2

TRECTE 52 SIIRMIC) L ofWriciES< TRIG o—B21»b Lz, LavL,
D TRR) 3L <, MESEORRKRAZIEH L, HDHWITERAEZ Lrd & (BUF)
BICR®D « FRT D62 L 2L LaVnon? 26 LWEFEAHUEMTHL LW &5
ZT=DTIXRMNA D 2 ZOFEENBEENT 2 2 & biRnodz, 59

RIETI ® JIP 7'u ¥ =7 ME, Jef73 2 NEIFREESFETT O [THARDEBTERE RO
ffgE) =~ T 2000 HF~2003 FFIZFEM S NT=T m Y =7 FOKTRIZENEZZ TN
THEST-LDOTH D QREMAE. 2008, vii~viil), NEIF 70 Y =7 FOLESITE, £
N T LT LESTEAII 2

(B U7z J8t - ik« BEBERGHC RS < TFP 7 & D pERERIAPENE |7 REGHE 2 BURF 8
ERRLARTREZ] L35/ E, MREILLHLAA, BEMITIE) FEHERGTE N %
GULRABIT. BIRZESCAT 47, EREBOMICIAHICHEETDEA D, DX RED
BATEAL 2 PRTeBETE « =2 X M7 2

MRS AR « TROGIDSE LW LT 23N H 5, FEIEIEROEE A
iz D%, IR OE )% Lo 2 ANBRIE OGS OICBUFHNEREE OB
BAEEME R 2 BB LT, EBARMREL B L-ond Livk, LaL, Wiinoi
B CAKMRH 2 L2 ERnH D L0 ITITR A0, Userside T, 72 & 2 IXBUF D Tk
RIS ) ONLRICHEBIE AT 2 BN RSz (290 ) BHORPZBAF - 5% 0%

58 B L C DP1 O 17 £ 18 22, EEARFEHFIE ThH - T, BUFNARET, s
DNEHA 2 A B BRI LB e ST — 2 T O G S b O AEPEN: ERRIEEICR S
HEND Z LT A, T A Y I OREE & FEHERURS] - 27 ORI IZ-OWTiE DP1
D 29-32 HEZM, AARO IO DOETITFTERBFBIRO T2 T 5 B2 EE, 7
Wi Ro—%2 TAE] ERHRE) RETAETD, FéxE, MREMBEAE] (0o T
o BEaED. NEATEHAE] NEpmaEl TP EEAE] 72 & OFERH S EE D,
ApErE BRI A B SIERE T, BATHNOREHERIEICZ DIEREZRSELE LD D
WMTF DOEHITHET TH LRWEREII 7 2 WES SR D [RERRE | o B4 FEH
IZHY T2 (& Sd) BFEEERRFEEECRRN, FROEE 2 RISy Cko
T AT THRAT L C o O&E &2 BT X eino7z) BRI 2

59 METI, N, BEEOWTNEN, (2909 bONRAFTEIUL, D72 &R
DO L, BNV LEZ T, FEOIC TRET) Lzornd Ly, B57-68
ROFE - WEETITRICLARD» o7 L, ZOXLBEWHELR Uo7, WE - BEMER L
Z 0B L CHRSEEST - IRHINEE Do 7o D0 h L7y,
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TR - DG LT2) LW OFEB R, 60 TR 237 X I 7 AD=ZKRDRD TR
Hl & L TERSAHIF SN TV 2015 FEEO B A THIEFITLED S 220,

Mt BfREE 2 & L BURF NI OFE b A ENE E RSB O BEMEICR SR 0o loD
Lit7ey, KONV TH, &2 O HIT CHRBA R Ui 2 R TR\ hbod 0 21k
NTEDIS LV, 612 O U B3 2 ANl L L 22 o T,

BRI OHE S (WThoiE) bAEN A RIBEICEENREO AR Rholo
D DMARBIEIRIZS 5, R SNTABE ORI IR AN & LT, A 1 RO
BAEIZOWTHEL BT L IXE Do 7o, BIEOIERFIESERICOWT THfE) LT
(TET) Wirolz, D, REMEGEEARICIBHINTH, LR bR LA
Mmole, AT 4 TEREFEIZONTHEERTH D,

VB KR ORI IR E DR ITE S T ?

) 7, BUF (%) BDEOERT L ERELZELE D, MURNE - BE
DIEEEAERCFTRETE & B 2 720> 2 Bt ORI IR 72 & O SRIFITHE > TV e ? |
WA EY) « EREZRFEEDOMER 2 K L7ZBIC, FBM & 70 2 BB 2 5 i S A1 H ol e
727,

WY - ERE e A PEME EA-RIRE OMERUC A W R 72 B G5 D AR & 2 WITFI A RETZ -
7ol LT, HBIEOEIEMEZER LI-RMAS 2 WITBFREGRE - BHES, Az el s
HIZFHINR o o 7o h 2 B Lo 7o & F U, B2 2 (KM « & 27 D ORAifin 2
BRL DA RN 2 B> 2 02 2 RIS RN o7 o THkRE L 72 SR RNl 7> 2 62

60 [MEHMRFERIE] & Vb ZOE - 2 A MEIZE LT 5 R ERIZZ L 20, 20
FEAEDBREDHLE < JLFICHEN T S, BHEIII2 1 L9 puzzle [ZBHE LT,
=#g[2011c, 38 H, E 10l CHROMMLFE LT, Z O XOfEmIE M5 ARRERIE | OfRH
HRELFE LIICOWTEENTH D, RFEEMEFTRIETDOMNE 7 1Y =7 kO R
D—ETHD EWHINTWAHIEL - fifm20081%, NI LnE ) & TV —F& LTI
LWL, FEESNTWDHF/NMEEBRO I A N « XX T 4w FOGHITH D, KFKIX
HUNMESETIN CTHEIET 2 & L O TS 208, BERORHBAR) L350/ METER
DRy NS 5, (Dhnbhagid s, F/INMRETERD 2005 4 6 AB#ED T R
LT, TFERZ2WDG, 2 AL« XXT 4w bOSGHT S TEARWIRIL TH/IMESEBUR
EEBLTCWD] LS L, LALZENEHFET 70 =7 FO A =R < 51 H
T5HELEWVIRBICFENVRDTZA D)

61 MEEIREZ L X 212 b, Bl & 2T 2R O0ox i 2 HIRF S 2 #AE - FSBE - PRI A3 B RE A
THIFIEL 72\, Aiw11-1 O FREKRE O REIR L 2 5 W,

62 ROME IR TH D, BELGUTIER 28 L7z L BUFOBREE N E L LTS 27
FALTEER, EDLVEN?) KA E, falenl, ETHRIHLE S L oRici
gy CHEL, FEBFNEH L TBLT, HYMEBORREZBEAII LI ABED &%
DWENMEEAETHD] Z IR, Lhh, HoXRE - MEXZTOEERBEL T
Do TARRDITHED AW ZEH L TR, bo b b, FELFIA LaWERCHEORR -
HEFFICIH U 72 PRERBANITIENT2O0REE LD EEXTZBBRENRZ DS LIV,
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AEPEVE EASR OGS KL OBIEAEHEROIER - 12k - RE L7 e xR E0RT, 7
XJﬁ@%ﬁiHK®%mkk%<£ﬁé:ms%@ﬁmi?ﬁiﬁ%&ﬁmﬁﬁﬁ%%
ERICAZFR L BLS & BEA 72 EMRMET 27 — % &~ M EFNEH LA pENE LA BIF5E
NSRRI - BURKSE 2 I ko TED D, 2D DR Z D < > TIEH R E A
R IND, 2O A TEEND RIS T, EEW EFROHRL 6
T B ARG OMAFIE - kG - HIEDSHEO ARG AEARFNICONTE TR
EL - -&ENEDOND, 20X Tt AT, SHHBEBIENTTREET D Z &
<. YEEHFHOFNEH 2O - RELE L CHEITT 5, BIEHEED B KM OFEIT
APEME A SREHNBEIC IRE ST, SHERE OFNTE A2 CIA < RarT b,

HARTIRRINKRE S B s, EEMRF2008ICB b 28l2EE (Z ZICENSHDHF
FEDOBRIED B FERICE D 7 v & 2 OfRE - FEhuRfl & e ONE. B X OREROFNEH %
G Z OWMEEITHT DK G HN D DOIIE) DRI ZE ST %, REMHR[2008] D NI
LT, 7 AU B THITERTRI DR - PSRRI OV TR
B EFeinote, Bl BRI OB D WIE R DT —H « FikE WA & K
THIEH, mPELE L CEMOFINNE OMISRPIRESND Z L bRh o,

HATIE, ApEM RGN LB A Gt AR IR T HEZ: dataset & L CTHESH
TR, 7 A U 1 Tidk, BLS X° BEA 235HAIRE R & [FIRFIC BSR4 Ak LT 5, #HHl -
REHMEEDFITEZRGITT D (4277 ) OFERWPHEELICE N, HE S dataset
K%%@%E%Wiﬂi%@@ﬁﬁ@%#%ﬁﬂ%_@éoh%ﬁ@@kw@\ﬁ%%@
BAUVNIERER FIENFEET 5, BARTIE., ThaT_XTHREE L™ ThRTE e b7
Vo T AU LT, BARTAREME EAR425H L2 DL MIEIZ OV TRETT 5 b
FHE DRI D72 NBR D 1 DX I A S, ROBEHNS L,

APENE RSB OFHINC LI DO Y] Ao HEFH TS A DRI LT SRR Rt O VERGE
BN IER F1H 20 %)Lzmieb\ B REERH - ARTHE— - 2Z A& F]
%%@$EW@@T HEAEEICR D00 LRV, HEHERO FERNECE MR &
D FEARNGFHMDF w#%bnﬁw PEERP S DR EAH TRV S LILRV,

iﬁﬁiﬁiﬁﬁ@@io (SRR AL B DR TR AN LB — A TlE, #iat
FHEM OISO FERPRENREEFI /D, EHFTOT A 2« IE - EiHOFKBMT
BAEMEPRIZNTEL T, BENTRVWROHAEFENRKLLNT, /U bERI
TR Lt Z OO EEMEI, AN EFRFHEEICR S vy, 28 GDP
72 8% R DT> D4 FE deflators O EHEIZ 72 DAMEIFTHRICOVWT HEENS LR, £
DIIUE, A T VRORBEREROHFHERE L ERRHIZZIT T D, 63

6 I7vb LR L) REOHEHIL, LEFHROFMMHAREFEOHK b H - T, £<
DR TF =7 - HERPNETH D Z LI LD, FEEERE 2 ER 2 NE#O —umid B2
ﬁt¢%[2009]0)¥a?%®(3) IRENTWVD, bo & bHFEOEMITITRITEZEL IS
f_%@f&é Mt R AITAF D NRVEBR ] OFEHNE & ERICOWTHNWZ K S L ([
. ZL DEXES ﬁf% Y—E20mE (ZMb) (ST DHHR. AWIET D 1HE,
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HERDOITRVFEFEDOAR(FLE and/or 5 EBELD T O DIV— N DARAFES

FEaTBEEET R O BE TN TOHNL « MESIT D=0 b 8- T, BIHERD 35 2 125k -
FRLTH, YA TOERE L THEAITOMIHE TN RN E WD | BAITNOE R E
AT A, politics HEE - 3 A ML UTHEN?

B ESETRIELTHUER LTS (Z7EID]) L) HRDOBUIRTIX, £2
PNOFERE DA PEVE LA BRI M I T AR 2 AR LT 5 &L AT R O B E &
DEGHAND TFHE) WL 5, TF%) DA, FZE2RALEXEHTIET6
RITEmb Lz, HatBEMEMAMICE EE57, AITHOBELBZ 5 [HITHdTr
&) NULEREREENS LIVRV, ARG OB 76 < BT 2 8 0S5 FHEHERET
BEONIMID L 0 E LTH, M - EHEOBMRITE S TRV, EEZLE 2 5%
HHEHMTRRLTLES, 2R EmR TS 2 L1075 L, Rt LITEZA
FNL 2] LW BRI, HDVITITERI R ORERRE WS Lvely, 6

ZO@EY b LR, LinL, ZOEE - GSICENRHDHELTH, [AEEORESE
IRAME, TAVATUYFELE (T2) 2595, HROBR E RE B b0i%, FEE -
A NEFD R DIZDICLBERIROVFEENFE L, WENBEET 50— MRS L
ML LTz (WD) ZLDRRTH D,

HARTITROTFENFEE T, FEBBMET 50— MR - #EZL TR, 20
fow, BEE - 2 A MRRENEEIEZ L, BEEME - NEEEZBRERT A F DBEELL
2N, FEBNBEIEL L, BEMICIIEEL LM 2 8RN boE< b E
TV A FRAR L 720,

EFEAEDOME - R ERERIC, AFESE ERRBEOA M - 2T 5 A
LOBMMNBWVEEZ AT, ZORDICiE, ZOREN, REFERSOHM, RFBEE
DNZE - B - EHiICHH - A9 THHZ L 2L ODAXNHERLZ T AND Z LB
HThd, MOTENRKRERFICRNEL, FEE - 2 X MSARBER L2 OBEERICB L%
£5, ZI0b, BUNIZ X DFEDOIER « AFROEBIZW T B E N HE D,

ZARTREIR - BIRFH EICEE T 2 T EIF) OBMRICH D, BUFIC K 2N EA-HE
RO EM 2B « AROEBUIRS Thev, THIREZRARIL - FEILICEE S < RIFEOR O E
B PERRE S LA KRS, RFHGHS L ORRETR &2 W 7o &R 2 E
T B N2 OEPHEMNT 572 EOBREENEE S Z L, BAERN S OB ERSIZT 5,

deflator 72 EDIERNIRERNCRE LH D WVIEFRE L TWH R EEEAD, 2O X HITHE
2R, HEEHED WS BRI EZ 2 L CHOARERE TIE R, T[S BHIXFEROE
¥ErRAHELN? ) LRV, EHITINO ERIET 5,

64 DP1. 35-37 H,

6 ZD LRI RBLITHATN OO LD TH D, BOEDHNHOZ & Tl LT, e
ITRRIC O R&E el & 7o 7-fE () L¥E (&) OMIHFELEETHS, ZORIC
DN T EIZIZ =% [2008] % 6 & (or Miwa [2015] Chapter 2) % &4,
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A PEVE B RSRIBREOVERL - AFK - FNER Ok & EEMICH T 2R@EPEE 0, HFwmo
IR RICBUFNT COHRER@ IR, FAITTHLZOERAEFNERZ BHIET [BUR)
DEEENRE D, WEHOFFERTROME « BREZBHEEORVBORE LTEATN
WLHTZ bR G LRy, MoOBMRETE D TR WRTEI b AS IR D,
SRVEEORE - WS EE TH 5 0%, AREME E RIS LA OFEEHERE O ER -
K, IOICEFEEORME & R DFTHAEDOFTE - JEHE @&%_owf%ﬂﬁf%é

AEPEVE E R RIBEE OERRIERICK DV 134202 [ lfdll) o &/ o BN E 5K

EFENVE EREN A FATRNEMTH, #EFHER YT L EINE S0, HESCED
FtE L R DIt OUGE A A ER T HHEEHEIL (584 TIERW s Ltz

Gordon [1996] DfFHERZ 51 H LT =#@[2011a, TR Lizan< | (1) [4mhEamiy)
DT AV HEAXY ZAO&MHBFOEPENE ERRIE, RO EOREEF I LT
B THoT, QHARLRAYDIEEICH L TH/METH -7,

B3 REE 4 RIX, TNTNT AV B EA XY AOSERI G4 ENE - H-R 42 BRI
Y, B b RIL, BHEOSR - RER - REPEXE (FIRE) OJ7@A stk bA-R2 HImHI R
T, TemdEmi) 12 1979-92 OWIMICE T, [&EdEm) 1IT7 AV B EAFXYATEDY

DUTBEICER L EEHEI L TND

FMWRT 2 HDOBE %%ifémﬁﬁj IR A WMRICERARRM AR T A LT DA
ﬁﬂ%é#%bhﬁwoL#L\ﬁwﬁﬁf&é%%\é%z%®%%k@éﬁﬁ%$1
MER DD L EZDDONEERESH, 66

£1 XOFOHEYERLRE (¥, %) T AUN, 1960-1992
=31)
FIRE JFm3qr™ Wid¥ PNFNM 8%  wilities MQEE ol ¥—E2

1960-73 | 1.20 1.92 328 1.34 -2.37 .43 3.68 2.05 1.36

1973-79 0.49 0.46 0.90 0.45 -1.53 -0.24 2.72 0.64 0.41

1970-02 | 0.43 1.18 250 0.64 0.09 0.56 2949 222 -0.68
FIRE: Bnance, insurance, real estate, PNFNM: private non-farm, non-mining, non-mamsfacturing
FHHE¥ - Gordon (1998) Tahle 2 EOfYEEL 2.

66 1 0 3FEL <IX=Hm[2011a, c]. & 512 Gordon [1996] % £ E, The BLS data record & the
NIPA 04y 8 O A pEME B AR FREE OGS SR 0 1E W T BE LT Gordon [1996, p.15]1%
WM< FEd, “Here the difference has a simple source — the NIPA make no attempt to
measure productivity for banking and simply set outgrowth equal to the growth in input,
thus assuming productivity growth of zero by definition. In contrast, the BLS makes an
attempt to measure the volume of transaction for three types of banking activity:
deposits, loans, and trusts.”
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£2 ROYBOWHLENR|BE (7% %) 4R, 1980-1992

I
FIRE JFERSEIM WWilEE PNFNM w  utilities WRMEE Wl Y—LR
1960-73 | 0.54 153 1.60 277 261 689 1.96 2.89 1.04
1973-79 | 1.97 220 1.64 1.43 048  3.16 222 003 0.42
1979-02 | 0.00 2.18 142 111 1.68 445 3.62 150  -251

RN OV TIRE 1 &8

&3 REOGE - G- FTHER (FIRE) OHETEE L% (%8 %), 1950-1992
FPAVA F—ArSU7P HFH HE 757K FAY AFVR
1960-73 1.20 112 7.15 1.70 2.70 0.54
1973-79 0.49 -0.33 1.40 3.1 227 1.08 1.97
1979-92 0.43 -0.25 1.17 225 0.45 2.24 0.00

REHRENCOVLTIRE L 8.

L, H442 19811992, (AL 1982.1992, F4 Vid 1981-1992 DTk T— 2 4R E el

LP CiZ72 < MFP IZBELD & 5 5t I, Z#w[2011a, c]. & HIZFDIEWRIRTH 5 Gordon
1996] &= B S -, Al %b%&wo

W) CIEfE 2R HEAE OHEFH S B AR B A Tl 2Ry - - -

[7 AU &35 D growth accounting] DIATH.7=, Griliches DFRFEDE 2 1D “The
operation was successful but the patient died.”®#37; 248 L TIZ LV, fEE Iz
factors (< DGE, BEARL I7#) 1K > THHI SR WERS OB 5 O IMiE 4R 0
AR T D (DF V| FHEDHE) PAEENE EHERTH D, _M%Eﬁ'[é ZEHHI
HIZEEELT, FEET D factors Z IS THRAAZRY o< B rIZEST 5 2 LTS
L7 RIIZBE 3 5 Griliches ORI TH 5,

F%E « BHF « BB ORR O EBERNIA D> 2 EN 2 A TR0 2 72 & 2

. BEBRESHEIFHBOEMD L EIUZEN 2| 7e EOBRBNTKT 2 H 272 EE135 5
ﬂxw%w\1m0$ﬁuhw7f)ﬁ&ﬁ®$ﬁii O T ERIAM A &0 9 FETIC
ODWTHEETH D, AARICEAL TIL, TRz 20 8] 225 OB D72 DF 72 F7 K
(Xfars 2 [RRERSE] oFi ZM#@%’)%%%% TIEL D2 B RIRED 2 | 72 E D%
k3 2 EE 2G5 72O ORBBFAE SN L O ITITR 2 2, Z OB OB ORI
25, PEZERAPENE ERSIREEOFHAITH V. WY CEMRIIEOHEG 2 FRE L T 5 R D
Bl THD, BRFETIE, AF— T4 VI > THWARWL, MOFEEL bR,
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i ([6]) AT ThiE L AD ([2-4]TH ) <, BARBUSOFEHERSRE 1 TG
WML SN T NRT ORIEICH D, KHEHH AR OEEIIX STy, AEREME E
FREEDO 7 5T, SNAGDP)#EFCRE deflators DAERLIZIE, /T AN TITERR S 7
A B GbY - fllAaGbE A NERDH D, BIAELNLD, ZORENEY N
KEWEELE) DR EORITMER SN TR, BETZd0 v 27 AL #EE S TR0,
2T ENY OBAITBOERE D, NI AT T on-fEta, THH) ICREAELZ L

27 %, BMXTEZIE, HAGOETHEHIND Z L2 TEST., FaTOFE - 4%
FIT, NI ANTIHE SN2 EDO LRI G « FEM 2 MAAEUTPOEIZETT 5 B8
HRTEDHNDD TR, BRPETERIESNDDTHRR, Q@E%L 72 %%
HBHOIND EFINESRN, AX— T A U ETORBEDEVRILIZ

[4-2]. 7R © BAD N HIfEERE R & A EiitE

H AR D U = M7 i P A 2 & Ffi i ——Miwa[2013] £ 0

[4-1]ClE, Bil7s & U CRESERIAEN: LA RIBREICERZ G bE T, HIRTh-> T, DPs
DRFHRGUT B ARORFE A TH S, [4-2]Tix, Miwa [2018] (H 2V iE=##[2013])
25 HARO N HE R E it & REREOBRICEEST 2R L= ER 2B T 5, 4
PEVE F AR R O A PMMER LI b O TH D, BN H SIERK « A LRV DI
LB L A2 DR E R ORI THEME RSB IS £ 1208 5 BMRSEEHER BB O W /1 3532 < W R
EDERZG [FEE] 0272, BUNRE IER L TS GBEE) 1%, AN LA==E
O & WS Z2 0T 20880, ] ZOXIICEZLHEEZHE LIZSBEETH D,
%1 BIE, 1994-2010 20 HARDO M- HIFE B s A (R, M) OB 27,
FEHR TR STz rtotal & AR T8 &7z AdjRrtotal 1%, N EIUERY & ZE I E O %%
il (BAAL - M) Z2R7, FORFIDRD TLEE O & WA R A B & 73 Dloxt L,
ZEIFHEEORINE, 22720 L EE#T 5,
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% 1. Qarterly Real Inventory Investment:
original vs. seasonally adjusted, 1994~2010

rtotal === AdjRrtotal

JFRFINERE 3% — > OB ZEIET 2~ 2 LA, & 2 R TIIEEDOR 1
PO~ 2 4 TR OBME DK RENE R 2 IZF R L, S BITEND 4 U O F-50E
(martotal) /R~ L7z, 7= & 2 0E, & FEICNET 289Ut (BEFEO~A T AETH D) 135
1 W ORME QL OHER 27~ 7, 4, f FEICILE T 2 QL 22 bk FEICHIE T 2 Q2
(BEEHOT 7 AMETHD) IV 7L, BAROTEVIET D QAICTHRLIEOBICH
FEIF L A E OIS TR EIIEET S Q41 EH L, B4ED QLICAK T+ 5, &S0
A 2 R T IR, AT O T O BB 2 R 3 9rhuf & IR —E & L2, 4 10
HOSELHED ZHN DO LTI TN O IR DRSO EE L D R Th b,

o
S |
o
<
o
S |
o
N
o —
o
o
S
o
- -\’\-\-/\/-/\//\N/./\/-
o
S
¥
T T T T
1995 2000 2005 2010
year
—&— Q1 —= Q2
—&a— Q3 —a— Q4
—&—— martotal

H2 N A< KBV ORIIDNRTEEBANZ — I B AW LTS, 2o
RUCHEE, 5 3 XIS DY -1 O BB O SEE 2 JFR IO FAE > 6 722 L 51 W TR O 7B % [X]
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R L7 (Rrtotal), ZEAEOHAIMENE LWL EFERE AN EEREICONT S
Rrfinal, Rrprocess & L T/rL7=, % 1 X ® rtotal, AdjRrtotal D\ T4 & E_TH, W
THNOPNARTHLEHNE LD L TNnDZ Enbnd,

Rrtotal, Rrfinal, and Rrprocess:
all industries, 2003~2010, quarterly

4,000
3,000
2,000
1,000

NN/

-1,000
-2,000
-3,000
-4,000
-5,000
-6,000

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

Rrtotal e Rrfinal Rrprocess

[FHRE ) OEE LWHERTCORNIKEFET 571255, 22T, #UEH0RE
TEHRERD, S b A EY TR DEEHA BN INIno Z L & HAIRFEZ
EoRm T ENBEIND, DO — AT, [FHigHE] ORR L L TARINDEENE
1 X® AdjRrtotal TH > T, KD D Rrtotal & TR & < BB SICIRNKS D505 013D
RIRNEA D =R ] OFIEIZET Ml (2 612, AdjRrtotal (2725722
& D) RO THYZS HTEAHH, 67

[4-3]. [4] D& « [BILL T & fBictETeniic » - -

Bt OVERT i, HEFHEOMIE « HEFHHTE, L7eh o THRETOFEHINET - - -
[ZREHEE ] (& ST, JMErOIER L, SHEEHEORIE - HEHTER EICET 5
IEMEDOFEMRE RN H21ITIG T, MRE L TESITDNERNZ ERZN, Tk
Z X, SNA OHEFFFIEOMEDL ([HEEIFIEMHE (ERHEGHR) | CFERk 17 5B/, R
FF[2012]) °F DAL L CHRE L TV D IX T o EEBERICE T 554 [2009] [ERL
174 (2005 4F) pEEEEAELZ—REHHm] 2T, ZORZHEETE L7259,
THERT Tk ) SN CX 72 LT, “output”, “price”’7s EDEFIZE I 5 conceptual
issues |2 F X415 “hard-to-measure” sectors (Griliches) 372 < 72\, i 48 & [2009]
DEFRT LM, AARTIE, =R T U Ty bz & 9ERT D0 L0 LRAR
Bl E A E R EINWEFORWMICH D, ] “conceptual issues’ 72 E D HAREIZ SO

67 X-12-ARIMA Zi#EH L7= & W 5 L EDOE#RITE G 7e - 72, X-12-ARIMA 5 L 2D
HAIZB I 2RI B U CIZE A [2001, 2006] 2 2 M, fHiEIZ1%,. Miwal2013]
footnotes13 & 40 (HAFEM TdH 5 —Hi[2013]D7E 13 & 39) &M, 5 3 K OIEELRER]
DIEHEBEBEFHOBUEZBRE T X TARMTH 5, JFMEHER B E CHIBTEEE 72 & DR
SHE R A2, k0L <X Miwal2013] (H 5%, =#i[2013]) &,
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T3 DG IXFEEMITAAAE LRV, HHER issues ZHIR L TxINIR « BGEATRENEZ 1T
OWNTE TSRS SHFSE - BFdT 22 &, TS X D8E (HE) LZ0oNEDR
EL - SCGEOREEM - LEMIT, ZEALTEEICRO o7, R E LT, SatfERGS
BORAN— (BHE - BEEZED) . ARG OFIENE Th 20788 SLBURFERE %
HatiE 2 W ERE R ORI E TH DB (FE T 25 T) RCERSEOWTILH A3,
Z DX D IREE issues DIFET HIX & A R L 722V RIS HESE L 72,

BUMRF-C R, 806 . 4, 15 - W5, #FE0 business services, legal services,
JNE BARIEEN 72 & DOE GBI OV T, [“output”’™“prices” 72 E & ED X HIZEFR LEHAIL T
WHN? ) LIMBLT, BHROIHEE-RETH L Z LRI, TARIhTH
2RO EE GDP R RIL 2 ) L 2RRGmAICKTT 2L EE D725 9,

“conceptual issues”7¢ EDFEAFBEIZ OV Cigam 9 2 5 AR S v, WFZE « FREt 23 Bias =
NTH, AOICHIET D L IInE 60, FiE - ie) - BIEAZHM Lo AR 7E 8 OF
FRANZ3 ], HERHERGERE T K 2 BERTEHE HRSE D BHIR - #RE & BIREMFR 7 ) 7o R TS
L& T OIEBMONE & RS HIZEDFEM ThH DHEHTEIS Z A2 W72 FERUR
B ECHETEREBOROELREN, T47F] LLTORZELLEHOAMEEL
ST D, ZhbD (077 OBFHEMIKEECSHD Z & L ARDHONE, Hit
TERURT « A7 LOBRIZRE K TH D,

AR IN 552 L AIEEMNERILL, ERIET 2R ZHITL LIk 7c& LT
. D bdaissues (728 21X, < O —E R5EO “output” & “deflator” DFHHI) 12
DONWTIE, R TE LMK L L THERERBOEGENROND b DITKEICEBR TE T,
better measures DB & Z D72 D improvements DFE A B AN —E L 7= Wit BAZ & (&
SF bt LivZzvy, MO quality improvements <° new product & A23E Lo
IZOWTH [ARRORESE R 5 5, 68

T ETIHREESMNEENL2 20 (KD ICR A D) REIERGI /N e 3 - HITe ¥,
i - BEER LICOVNTH, RBUIRE TR SR, 72 2T REFERS %
TP EEITIZEIRO IR DO —ERE 72206, WG E S [FIRF IR T 2 Hifli B A3,
gl - N - BtRE 2 ERN 1z A E2{bLpnE LTy, 98 L) 13+ 5, T4
Il LR TH D, 2D —AT, “output’. “deflator” & &AM FREREZ LD
F OIZERE LEHT 5 DA > 2

%< DY — B RAPEER &G Lo NFFHIZ D T2 D FESE/T 87 C. “output” concept & FE (K
@ deflators % ¢ price index @ concepts and measurement (2D T & [FAR DG - Ik

68 7- & 21X, Berndt et al eds. [1990]. Griliches ed. [1992]. Hulten et al eds. [2001].,
Triplett and Bosworth [2004], Jorgenson et al eds. [2006], Berndt et al eds. [2007],
Diewert et al eds. [2009]7% & ™ conference volumes 72 & DIFIE E NEN Z DB EWFED,
Flo, REBFRRICOWTHIMIAFHRGENMTOND (BDWITED LS A R
BHIZNLD) issues THIUX, FHYIMENHNET TT TICxInE5E T L, H K issues & L
THhIONOBITEELZ LEBRNTEA D,
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WA SN D, B DEEL issues DIFfEIIER LCHIE - MEtL. REL - deE0
BN L CE 727 AU BIZB W T, 2009 FEIZFIfT & 3viz Price Index Concepts and
Measurement (Diewert et al eds., 2009)?® Introduction (Diewert et al, 2009) /L& il 4
\Z&H 72 % “Outstanding Issues in the Construction of Consumer Price Index”® 9IHH @ U
A FOH 1 HHEELTHKOML FET(p.14): “How should the value of service-sector
outputs like banking, educational, medical, gambling, and insurance services be
measured, and can they reliably be separated into price and quantity components.”

CPI. 'E GDP. Apetk LR EDE, TN OHRIEHEIOEETLH 250 (B
FEATIE, &V DI —ERFEELTE) O“utput”<“deflator”7s £ D HK concepts °%F
D FH(measurement) (2 fLE L+ BGEO RN K E 2 ANV levy, BARTIE, 20
issues (ZRHT 2 MEHCWEAEENFIZIXT AU DT L TRELSIHLENTWD, fEiFé
LT, BARDOBRFERIIE D SRS 2 BT 2MBEE LA TV D, HatEREE 2
N—Z G DBUFBRE ., HatFHEZG0LMEE. SbICAT 4 THREZzE0ERAHE
D ZDRIZEET DRENE - B OITITRITIZEFTH Y . S RBEE OREOR AT SEI
M 72 EZE DB - Ik A2 B L HEL T\ D,

[5]. % DP ® % H(abstract) & HK

B A~DEZINE
Aiiffi[4] £ T ® Introduction (Z A A E W2 NAE N G| [B]ILL T CTlE Guide (ZERT %,
[4]ETTId, EDFEMTHD DP1 O TEENR ) (2 DP5 72 b OF A & OFF#z A
BT, DPs ORBERE &R - famic kT 258 OO ZME 2 2 LICERZE
72, Introduction T& ¥ . Aperitif O . FEER A pEM: EHR (FBEE) 28R L7,
AADORGFEHETOME « B8 - KM (RE%) L ZOREA T =X LIZONTHRFT D
DPs Ti%., SNAGDP)#Gt# .0 & Lz —HofiHI B Rz &bz, EENEENE LA
FO(FEEE) HEFFOFEM LR D HE O£ < 2N SNA HiGt & OEMERTH D, SNA Hial &
Z DFEMIG RO A I PEEREENE ERE (BB OE - (BHE 2 KIS0 % &
EANER T
DP2~DP5 OZ L ZiA, DP1 ONED O B ENLEST S, SNAGDP)#iHE
Z 40 U CTRESBEM O DISALESIT D, SNA O—BREZ#RKT 5 GDP #itd ., EERA
PEME EA-ZRITH U CENICEMER R Th 5, EEENRAEE (328 GDP) IZ5W\W T,
£ B AT IMIE O H 21340 B PE i (output) & 44 H & Al Gnputs) DERBLETH 5,
ZOEEAITIE, BFITHET % deflators NHLEToH 5, deflators & HVWTEE L L7253
BAEEMEORFHENEEENRAEETH D, WRZREOHEBIZONWTRERIGEHREZTEZ
(FEL WG EIZIE THERH L, HHROGEEICEREN H 57— AT bHEEII IS L)
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T, ZOEENRFEITEND (1TTTH D), OBERSEM T CIEENZTIN, fmH L EE
OISR EY THIE, BEEERAFEN EFROHFIIAS THY . BY CTIEM R FEE)NE
HENDIETTH D, EH SN EENVEREME EFHRO reliability 2ME< . HERHE IR

ENHIUE, T O L 72 5 EE GDP X O MM L 7 DRI S OMBEENH 5 & T
s (IFRIND) LT O, EERICKNER S O % ETe A B M AR ST
BoT., EEOMEINTEIZIIMBARETHDLZ LITL D),

DPs (%, 528 GDP & =D & 72 D5kHialt 72 EICHHOBBEEN H S| & O T
SBNTC, ZOFEREEHAERA T = XL & ATRERIR Y fiEH] L <, S 2 56 L oo dE I m
FRERD Z L el U ERoRE (TEREL]) Tho, &Y DP2~DP5 I3,
Y BT 5 issues DENZENNRN2 DV EHETYI B ASTZENEDO LD TH D | BRSOMER R
B2 CERY, 2o, [BILFTORNEIL, Guide & L TOMHLAR RN & (R #
DIETREOLD LT 5, HE 2%, Guide 22/ L7235 DPs (Ciirdtde 2 & 2R
%, [BIc"3 . & DP O #E F(abstract) & HIRA S L, SR L CRIEEFTZ5tie 2 & b [
BREMND L, LL, HFE D BEID TIT W,

[6]Cix. % DP 0EF L HRZWNHKT 5, £DH 2T, [6]JLLF T, DP2~DP5 ODNED
Guide (Z#7Zp, Roadmap 1%[1-3lI27% L7z, L FIZ, DP1~DP5 O Z L Z 7DV TIEKR T3
B CHKREWNET D, [EE) EHEgcfe e 85 L LTEmXOFHEICER SN
LD THY . BRITHFm O « NEICET 2FHA2RENITRT, 2B, £#DPOF
FHICIX, T3] OGER (“abstract”) # U L T\ %,

DP1 (FIEEIE [An Invitation H2WE [ERER]) 0FEE L HIK

Ea=]

A AROREFE I L OEOIERGREE « (T AT LOBURIZOWT, MEA - EEAR
ExBRBNZAI L TR L, xS - deBEOMEME - EEME S 20ROV TR S, £
D H 2T, ®his » UEEIZIIT B2 FEERINAE & 5 Project DA X — h&2EF L, W%
F el & T HHaT users 38 L OBEEHERA O BIER R 2 .l & 92 AARBUFIS L OED
MRk A » 78 —I|Z Project (ZxF L CREMAIBEALAZ S H, ZHA~DHAI S HIZBEAZHFRZDH,
DIE TR TH 5, A OTZDOBMARE L LTHWD O, HKROEEN (TFP)
AR OFHH] - WFIEDEL L BUIRTH D,

9 TRFHEREE 2 & 2 NS5V ERE & A D EE SR S, ER AL T IUTIERE
&% GDP OHEFHEN TE H23 D O TiX7e\, MY HEFHENRZENLES> TS 2D T,
LD REGFNZENM TS HBHERTWD) OTHZRW, RNy r—U Y7~ Ny
—UT—H A E—Fy NORHRTH S, EE GDP 72 EOHEGHENEME/2 7' 0 = A &%
THEI SN D (BIbhD) BEMTH L A0, WY TEMRE SITRL2VWRICHET 4
FMEEETR L, DRICERT 5 Z LIIARG TR,
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SRR BN « BIERHEESHAIER UKAFRIRICH D, THIREZRARIL - FEILITEL S < #E
BORDFEBL| WEIEIZZ LN E W BIEEFTE L | iR L Ot 2 FNE R LR - et -
WIROREINEDZ LS E ORI LN ORI H 5, BORHYE. TV - HHFED
AT TEGRE, TR, Sblic=a /7 IA b - (BFT) PFEE O B L O%E 2 Hy
ToWFFEE 63 2 B K HE & B L ORE 23, TIAREZRREILIC JE S < BOR ) ~ D BL 2 ARk
IZIEDZDOEBOEE L > TWD, TIPHEHERIE~DO TR - A OE 5y OESEE
IR UTHMEHERGT B A v =D 7 — LV EZIR T S5 L RIFFC, HEHER D72 D
B« AT A~DOBELEERESE, Zo8ICETAM01 b0 (bEbEZLY) ER -
A+ PLE~OBLOIKRE &2 7253, FEITEICITRITTE L SHBELE STV DG
VERGH 2 3 X OB ey A AL o034 M O AL /) % 38 U Dt g 0 =BG, fiEEI v 4T
BOBEIZ LB IN T, FUENOEELB 2T 5,

BRFEFE ONFRNR S, EiEER L O ORIk T 5 BHIRIICh 7 » Tk L T&
7o MEPRE S ARWBI L OB Z TR T TV D, #idtls L OWEET — & & F W T2 FEREFSE O
FRAT KT 2 MEPRAE & BAO DR S 1E, R RICIEE T O RBEFE DL b T DR %
MRS 5 HAF /DI L, RIERIFFREE OBFLE S HIZIERT S5,

L2 o7 2 BMREEIH D G . 2 [H 0D 2 1R CHEMEZR R BARAF B LR 0D F2RE 2 A it
IR T D72 CHRIEETH Y . ARRRIROEIIES T, D5 2T, [
AHLC S BOR ) OB 2 HORE - T ANOLNEB L OERBLOBUR, HtoIEHN
K EZOFNEHOBIROWAITHER L TWDIRK EFEA D=L EMHL W) . 5%
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BEIEHZD5, BITRHIARIARBICOI>THBFIN TS LV BEERICRSE I Aok
HIGERDRRIEEH TEL,

I0 RIEBFFDEFZFOCLEEEDEMBI DM EN BT S DP2 DML, &5
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mOEEIEFICELEEDIESDENKREL ZTORFHELINBLLVT—ZXLHTIE LG £
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T. deflator fERDIFIREL TIRIRT 50 ? JELVSEXRMEMICEE T IMENH D, Z<DMHE
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S5, MBEECTORBNEILEZEZEEBLEIEEIDEHIZIE, Z2LDHY—E XS EF T “output”
EEDLIITERLESVCOTEATEHH ? IEWIREICRATREERE R IBILSE LB EDN
0%,

T — AL OEREZORME L CORFER T A
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DEFN - EilZ LD THERRERABOREMAZED, —EAEELIRILS & b X T HH
AT 2L THY, MAHEKIEIC X D T5IFE OERT D HiH 2Rz AL
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XZO L RFFNR BN TND, TAYBTIE, 20X P —EADEIZEH L
AEFEMEOFHAIN T TIT R IC DT > TR ERBILFTH Y el T b, Cutler and
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RSB OONFENE, | B, 67,685 AOFTHEED H 5 60 mkll L 58% T - 7=,
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1999 025 2007 FETO [P~ — VU FORBEE] ORTA, 77T THi7epgE
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V=V UROKT (M REE~Y—Y UROIKT) & THRHRE ) R EmBaEkic LD
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t CEFOBEWTOEEMEOR ENFEBR LZE LTYH) . EERE) 3Ny, iz,
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eds.[1990] (Fifty Years of Economic Measurement), & V) ©lFZO'FEED 100 HIZ K5
Jorgenson[1990] (“Productivity and Economic Growth”)/3 Z DS 2R3 5, L., 7
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AIZDOWT R,

DP4 & DP5 ORNEDOFAMICHET il & LT, DP2 & DP3 @ HA®D SNA #tatofil %
BT 2BENAED S b, [BlOTTEAEZEDETRO 3 RN L VDITEETH D, 109

(1) FHEHLLEANCRILoZATEHEIN-BAROHIEZRO LIZEESINT-
BA®D SNAGDP)#i5t&ZDEBRTHS 10 RiL. TOBRATRIBEEFHAINSI LIS
o EB G ZS BR R TLRET CEUKEDFFRHFLTLS, ChAET
FTRLUELDDHLBEEADRICEHEICLTLVD,

(2) RELGTH—EXBEFLIOERIZHED., BUIVBEZTH I —EXS
FIOMEADORE - REICERT SEEFQRLNSHRILDOIE LG -, LHL, (1)
DHVEHO>T. H—ERXDFD “output’ MEZFEEHAIAEZLED conceptual
issues DRIV ARIBIL T HREC LG,

(3) FHICATOHMETHERFER R TIESIFIEETEEREING, o [M4& B E#H 5T
DR E-RENAREMCEEZELGHBEZFLLTELL R, REATEEL IR AR
deflators TH5, (1) DIFFEEL TEERAEICANFT-AFIREDDHEMN LT, (2)
DIFFEELTIH—ERBEFID “output’ MBAFEIE AN EF LN EITHIE L T price”
DIREFHZFFICET HREFLIERBIESAN,

[9] DP4 ® 7= ® Guide : & <12 93SNA & OE#EIZ SV T

IZ LI

93SNA. supply-use tables, productivity index. deflators. the public sector 72 & D&
At U7 [ERR RIS A Ao 72 DP4 &, DP1 ONEO—i%4 BiRbT 5 &9 (il
ST 5,

DP2 & DP3 Ti, ¥ — A0 HOREr - #EEHEAZ HLIZ, 10 £, SNA HUEFRHAERT,
B L OMH O BARZERIZE R Z A8 THiEt L. 4 B GDP,GDP deflator & 32% GDP,
F2E GDP i F, Wi EH-F RF AR OB 0 FEAFEME B30 & 0O FERK

109 TERAAEOERFERERIT, SWVHETHERSNTWD 2 & THARIZER 85 LT
DR 1T FEREZEERIR O (7] oW Tl6-2l TR LTz, [4%DOEMEZE2 D L. 4
22> TUE, ZOFERE TALEY AaaZEH D WIFHIRT 2D bES TRWIZA I |
R AR HE DLV LR,
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RS, ZOVERFIE (R L 22 D HER S HEFHATE) 12 oW T 0T LTI
2 BEEEA T DIIEBIREN TN &, ARHEEHEICOW T HIEEARBIE -
RIS DEIRER Sy - D72 e T oL TBE 28R L,

[HAROKFHIFEERE G « RETDLE RS - Min D enk 57, Lnl,
BESOXREIARS TlEe <, WThOETHRIWIIEZ LS b0t Ltk EB
AR A AR T D [TV b Ry | o Ty, &2 F THEBIZRMEFHIE
T HRYIRIRE - TR ? ) LEBEICEZ DEE DD v b Livky, THARDHE
BB T B B A B e A BN\, SEiREEE S - BElh 2V o Tk
RN, MLDOE LI LT, EVDIFHART [RLWERE] BNEEEL LD Z iR
A e | ET WM - AEOBHL RO D LR,

DP4 Ti&, D REHEL LT < OFEHelERE E ORI 20 F~30 FREE DI O K &
I E A% OO SFIAMEICER L, DP2 & DP3 T L7- TEtLWHLEE) 28, <D
Ex TlR<ARINTEIZERN, WS ODOETHERBENTE ML S 57225 BB
KI5 20HLHBEICEDL O Th D Rafaii e, wiRNEERES - KB FEET S
ELTH, L OEEFEETIIZRLIIERICRR SN >2H D, BAOIRIE, AAIE
gk « FRReHH - ERIC IV RREEECTH 2 Z L ORiEND Ly, ZOEKT, §f
PRAARWZRERM - BNE 7 0 — X7 v 745 2 & ZQBEICEWZEEEKR TH 5,

HEBRF (ZO—BRE T DHeHERIL S EE) PMMERF R OA ORI 725
i - IEHZBIE L, (ERBEOAIEKYE - BAEDM L&) HRERIZ T TITEIT 5
AEAEERE ERIZEMRE L L 5, ERBFFONE DO TR - B, 1ERGEEOFINE H 7
HEOWE EFT- G AEORSE, SO L D~ REFHBEO R RIS - o L -
IR DRIRR 72 &L HEEHH B IXZ A D Ak e AR I ke R I B T L kR LitiT . #%
FEORA & 2 OFNE M O&E &M, HERHERGHE O BURF TN OALE S TR0 AN O ERL -
FeiE St RiE L, BIEAAR OMRAL & Bl O FAE Sl & b kA 2 atiid & 7 D,

FEF BT, MERHTES L 2 OFRHELIBEOBRREL L, MHAEICRER -
know-how %% H T2 & AR HBIERED DL KRR 2 BFFT 5, BE B O 5EE -
FHEF » users FO [HMFE | HEMEOBMFEIRE S L EREZRL 2, LFEFEEICEAE LD
O, [HZE] L LTOMREED D, H£EEECSE THM% O & ifE2E o MR
DN 68SNA TH Y 93SNATZAH H, £ 5 Thiud, KEEESCHRZ O TFMZ%] ©
HEOR.OF - BT B BITIR o 72k T ORR & L TOXHRER « R O f1 & B
PRI E S L TV DI Th B,

B AU T A EMCFHHEE OR%GE - BIROAAE L U Tl b AR EE 2 RIZ LT D0
25 93SNA Th %, 93SNA OEIE S TIZ 20 E0RGE Lz, 4 PRSI TS, #Eo
NEBLOZENE KM L2 EESEORN & BAROKG () OBURE Ok, BAR
OFFTOBURZFHI L, N FEAH LEMHST 2 B AROFEHHIE, X512 B ARBUFOHM
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FHI D RE - LEOT OEF LA - FHl 5 0 2 THHRIE®REZ RIS 5, BRE
filR - HET 2 ERD 7 v —X7 v 71T b A AR EFRZ LT 2135 Th 5, 110
93SNA |3 EHENT 1T 2 MR & B 7= 2R~ OIS T 7 Mk i 2285 ) 2 I L
TR« BRET O ERRR 722 B RH O CTH 5, KD step ~DHEf & L TOMIHZ HAHT
%o Z OIERICE 2 FE T HADRERR know-how DOEME, LN Z2HE 2 HAD [HY
F| OIEBPEELFHREZ Lol (TERho7) & LT, ZLOEA TOHRM%
BRI LT T OBEONEEZTRH L WBRIROEK &I NS R0 EA S, DP4 D[2]
T .7 supply-use tables T A 72D DN KD (B2 oNEIITRN?) &F
AUR, TTHEE D70 DRI 2 PEA 3 F2FE RO EE AT~ 2 | TR A3 2 0> Wi 327022 )
72 E ORI 2EE WIS T S (ERICK L THMICHIT ) LERH D, Hal
VERGERE D BRI L O Aii=> TR « THFZEE | O EARRRIA - BLEH TH LR,
BUIR D BB X R ESE ORI - RUHIZ DR B, LIRS OWRE, Ml Hlc%
DOFNERNZ IS S BOREBR D AT, RO step (T[T T2 [EERAY 72 # 8~ D A AR DIEIR - 5t
(H)) ZRELMIKLEMAEST D, 12

110 KFERO G « fEE 2 oAk U CRIZET I EITIT BARBUT R THEaEOH 2D FEMRI) 725
fii - WEHZEHEL] TR0t LTH, ZOHHETED T, FHOFHRERPE O
A5 9,

UL Z D K95 RERAIC OV T DP5 Tfitiv 7z, [RERAICOWT, &2 THER WD 2 B H
WZEEDSWTIRE LTe0? | TAKHENSRET H EBEINTWNDS2? ) TRERHDOREZ W
DEZTHENTALED2? ] INBRHOWREZL RES LT, #E2n - - - 21 72 EOM
KT D EIE 4 B R CTIIER T LR, ARHOWREN D TIRIN D FEFEEIC
DONTHFEETH D, FERHADOEFEIZONTH, B L TWAERITIFEAEFELRN,
12 HAROITE Y AT AOBURICIE LHIE, 7 A U WBFESHREHERE OREE NS L
7= CRIW conference @ Panel Remarks (Mesenbourg et al, 2006)® X 9 72 & O D FHLIT,
RS Th, EFEZOEAN—JGEEIZ o To L S b — Mz XX, BTRAIT D4 FR
EWAN L TEREZRPT H/MBORE~OSINIIFTIRE~OERIO BT HBALETH Y |
FrEHE OHEFEONFIZEAT 2 ERORMICER L TiTZE ORNEICET 2 FATO KA E
Thod, o&xi, THERFRIL - GRS SRIFBORO LD, TRV @EEIRNEOKET
DFEBL |, THEY)7Z2HE 2 FTEH LIAFEO®N) 72 & OEBUZ T 226 & bbbk
B L CAMAHERE ORRE OSME RO IZBICTHEINDIFEZEBR L THD L LW,

[REASHIE LT\ ne D B2 R 20 2368 T 200G 0L E b (L DFr—
ATIE, FEEICTAETH L), 1FE A EOBBREEN L SINEHEDORIENEL 25 9,
FEROBHIFEE BB S,

ZD XD 7RG L TG LEEmIC SN TE D2 AMOARE « RIMAARLOBEH NS L
g, BEOT A Y B TOMIIEEIORIC RO KFIET LIRFE 2L, [ERITSE
FEHERGRE IZM A DOE L5 (PhD) (REEZFN WL CERIL, €T, ZhETH
ZH9TLE) LOEEEHET, BERNT P95 TCGDP#HFHEERL TWEDTY
e e o] CEHEATHWCSEZOND, FEEOEKRI L FREROFL K I1T. [
DNTHRIS L LD & LARWEARMZREA - Bl d L,
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FEHLET & OEBRIE THRENME ST 2 M BEE O A b 27257245 9, DP4 T
By EF7=oi%, SNAGDP)#iat & D BE#EIB TR 20 4~30 FREEZDOHIFICBIZ S e
RERLBEOTPLRIRLI 4 HTHD, 14 F—EARFHEOERIZIEZ DY — E AHGE
DFEEE | 68SNA LI D% [E T ORKERS know-how DOFERE A £ 2 7o it OBR CTH 5 [H
HAEIZ KD 93SNA B LN ZA~DOFEDOXIE L DIBAERTH S,

[21 L [3]THRY EiF7= 2 DDFHIA (supply-use tables & input-output tables 3 L
productivity index) (ZZNEIVRFEEIE (& TOMEFEST) (2B, [4l &[5l Ty EiF
72 2 DOFEI (“output” volumes & deflators) (X [EE— & 25387 2 5 Lp the public sector
EHRLET LV —E AN D D,

DP4 & Roadmap
[2]TiZ. 93SNA 23 E35E9 % supply-use tables & 1ERL L CT#i)>5E < input-output

tables Zz SNAHEGT ORI E X MG H 5 2 &, 2 2H) 5645 5415 production approach
(expenditure approach TIL72\Y) & FEIEAL D GDP OHERH HIEN A E Tkx LA & Ty
HZERBIVEOHEB - HZHBN L, WTHIUZHOWTH, HRTITHEADOTEITR,
[3]1Ci%. SNA 23 HE4E4 % industry level @ productivity index DERLF X OF productivity
accounts @ SNA accounts & @ integration 3 & [E TEHHA SN D FAIZHH I LB LOZED
FRHIZOWTHEII L7z, HARTIX productivity index % BURF 23 E /IR « fkGi A ERRT 2 T
EEZRVy, [41TIE, 93SNA BHELE L. A U X & JE8HIC & Y D) BU 38 E TR IE D
5L TV S “utput” volumes in the public sector DfFETE LY, the <output = input>
convention 76 OBENLIZ AT 7=BA 2 4E Lz, AARTIE, 13EALFREICH > T
v, [BITIE, BHERIC DT o THEGHEERE CERZBALFEL 2> TWD [Hh—E 245
) OfEFOLE L OE T, £ — X580 deflators [Z1EH T 5, [“output’z £ X
I Z T X WD) &35 conceptual issue & FEATH 2B lEERE &0 L 9
RS 20 £ DI OAFIHFHRORA « EZ WP L THED D00 L ) ERDOR
AR ERREIZ T - 2B A LT-, “hard-to-measure” service sectors #f4FE T 5
medical care 778 & DB T, /R bIEHTXEHFHH|TH LT A U I D producer price index

(PPI, Z# % deflator & L THHNWTWND) 122\ T, HA T hard-to-measure” service
sectors DV DN TRERD Z & 225 & TAUTXER T 2133 OFESME - EEIXM2 &V
IR DRI Uiz, Fam OBEHES OJffE & LT, [6]12% DP4 2KRDIZIE 40% D A ~<— 2
DD, [BIIXEHEREETH D,

13 7 2 U 7 13ARUTIL SNA £ HE . BEA @ NIPAs 78 ZAUZIE LTV b, LA,
DPs Ti%, HEICEZICEA THIE LSO D EHEMEmZER L, 72U I H K& 7eH)
TO—BREMHRL CWD ENEST S,

14 4 5 0o ThH, MHAEICEETZNG, A0 FITEEOERIT N,
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Supply-use tables & Input-output tables (P& 38 H3)
Z ZTiX.DP4 72005 [[2]. Supply-use tables & Input-output tables (3358 EH5) |
Ojgu\ B&/:E Lf%wﬂg%fﬂj[j—éo

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 HERLATELCR D TEERFTS ) S 0R, AEHFORER - IHH, 1930 £ 0 K2
At mIC Lo~ 7 mifRiE 7O AR & 7R & Dtz 512 L T Richard Stone %%
EBREETOHIEME I L—T71 1968 HFIT/EMK L7=D 28 A System of National Accounts
(United Nations, 1968) T& %, “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,

DP4 THY EF721EH R D2 < 1L SNA931150D recommendations O F %2 k3 5 H
DO BBR R TH AARATEHA SN THRWY (HDWITRTAE IS SN THZRY) DT

15 IEED X A ~ViL System of National Accounts 1993 (UN et al, 1993) T %, @i
[T, 93SNA, SNA93, 1993SNA 72 & L ZARTZA. 2 Z TR HADEATICNE S, 800 Ha K
Xz 5 A E I “prepared under the auspices of the Inter-Secretariat Working
Group on Natlonal Accounts” T ¥ . Commission of the European Communities,
International Monetary Fund, Organization for Economic Co-operation and
Development, United Nations, World Bank @ 5 #& D4, TAF S/, [EHEEMIZ X
5 H DO TR0,
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» 5, SNABS IZHS L K ETORERN S D feedback ZEEE x 7-ehFE S & L THERIN-
FHOWS O EHHET, A K> THIFF S5 benefits Z[FHERIIWESEHATH
b0 LEDPND (Lab, BEALOERIT, ZORIZOWVTHDL S THARW,)

RANCELY B 7o FmIX, 93SNA 2MER A HESE (- #)%5) 3% supply-use tables (SUT
F)Th D, HARITHISTH supply-use tables Z R L TV R0,

WREIF D TSR 17 42554 SNA PEZEERIR OMEE) (X, TSNA PEFEEAR OALE ST )
T, Bdn x PAShOEGIER (X R) ., EFENELEAR (U R), EENFEMELR (VR)
(ZHOWT, THf~v=27 Vv TlE, UL - VEPL XREMFERTLILEEEEBLTND, £
OBIZIE, TrmBdfloE] b L <E TREESINRGE] Icko 2 sLTnd) L L. kD
HEEALTWD, TSNA EHEERIF L, 1968SNA ~ == 7 /L (“A System of National
Accounts” (United Nations, 1968)), 7235, 1993SNA } T} 2008SNA ~ = = 7 /L CliL, SNA
PESEPIRICRD D | S - FEHREUT R2)OEREZ#IE LD, ) BARTIE, ik -
M (SUT . supply-use tables) {ERLOBYEIZITHEDT . WERTOT LA L T\ 5,

fe< THARIZKIT S SNA pEZEEEIZR | ©, EEEERIZHE-S < SNA pEEH IR OMER
WZOWTIROIN L T 5, (a). 5 HI2 1L, 10 B TR HE[ETIER T 2 [HEZEEBIFR ] (UL
T, TIERIEEZEEBEER] o) IZBWT, [Rgdh x pdh] OGIEAR X&K) KUEE
DEgshPEHIRE R (V R) Z1ERT 5, (b). Pk 17 FHEFPEREERD X KKV £%
Z. SNA OBERICHHE L T2%, 28T 47 1 « 7 —ROBHR EER, ~— I F,
MIEIED V R R U KR EZHGT 5, TN D DHEZEFED SNA DX F~v—7
&L, FERBEFFFEER T v —ROMEK 1, (K2, R4 (VR), (1F£5 (UR) F&lE
T %, (0. Z4LH SNA OFHA VT, R E . PEEEATREIZ L - T, SNA
AR EERRT 5,

SNA FEFEMBARZERcT 2B HIZ oW T, [(1)  SLFEFEEFEBERIT 5 FIZ 1 EORA
KTHHZ LMD, BHEOEEEEFO=—X_ (2) SNA & HEANIIEAR 2 EEE R O
==X LRI NTND

5T 1, 10 AT IE TR 2 TEREEMAR] o X £ & VR SNA H#EFF O
Lo T %, 93SNA IE, SNA FEEHRFRIZI> > T, supply-use tables DIERLZ HE
RL Z<OEA PHERITIEC TV D25, AARIIUERTO N2 BE L T D, 17

o5, 93SNA OHELEIZ)S U T supply-use tables % {ER LFEMIEH L TV 5 [E 4
DRBZ BHHINCFER LTV D, ZOEIE 2883 %078 Canada THV AT X Th 5,

116 SERE 17 - FEMED [E RARE SR (SNA) OFEMIL THEFH FIEfEaE (FRHERHR) Rk 17
EEERR] (NRFRE SR AEPIEIT. 2012 4) 23 REOERFINTND,

117 X 5 (T capital service #:& % BiffE{t L T IT equipment and software ® value OAFfED
FHHIS° multifactor productivity (MFP) D #1575 % X 0 BREIZ L. research and
development (R&D)ZRAKE & L TNESITDH Z L7 EH2NA L T 5 2008SNA HAE S
TV, 2008SNA (25Tl Jorgenson and Schreyer [2013] % % 7,
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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).

BRI RE TS DX H D L4k data I & - THERL & 415 statistical system 4=
EOME MR L, /FT 2HMHEEFHREROME % user THDERICHRIET 25 (ZHIT X
> THRIKWEROIERE P SHANRFANEM 2 RE T 2) oo FRRFERE L THREINS
<ICEA TR EN->o% 5 supply-use tables OERf % HANRK AL TS Z LI/ D,
AARDOHGFHT, ZOFEBANHERT 2 LEE SN DMEERFE LRV (BDWIE,
BERTIERY) LBZDTEITZLRNEAHH, 118

Industry GDP (production)
Wilson [2006, p.122]535t\  CRed 401 < . SNA93 |L“production approach” % #E4E4 %,
“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.”119
HATIIIERNE Y . XHRS (EERMAERE GAHM)) 2ME%ErIC GDP KaFitE L 2o
TWn5, 10 I OEMEZHEMN L ORKFEHRRA 2 - Y- X ZTLIHET5 T2
EiE] L IO RO RAMIE 2N U CRETEE (EZER]) APINtE Z HEE32 TNt
Eik] ©o5 b, AARTIE TRFRINIFTE OHEEFHE R ZEIC L TR Y | #%E L OHEFHED
2L TFEt EoARZEE] & LTRTICIED TS, « » « FHETIESHRS] (EERRAE
CGZHID) ##EMC GDP AKFHEE LTW5, £7o. FfFHEREEL T OHEFHRE REH o
SAFEMERZI~T7 4 — Ry 73252 Lid~v =2 7V TIHEE L T (2 E 2009,
39 H),
93SNA [T supply and use tables Z £k L T, 24L& HWCTHERKT % input-output tables
%% < DIHTICHW D FHiEZH#ELE L CTuy 5, supply and use data system 7% a big impact on

118 HARD SNA FEURHEFT DELME L 72 5 10 £ OAFERITIE & £ DEEIZET 2 DP2 & DP3
ONEZEE LT, HRZZHES5IZ 93SNA 2 H#ELES 5 integrated system Z £ 3 5 4%
N D EEBEZDLHENDIRLIRNWTEA D,

119 “GDP is a measure of production” (93SNA, 1.69, p.16) TH 5,
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the quality of the system in terms of both statistical integrity and analytic usefulness %
AT 00, BANRZOBEZBRALRWER & ZORIROFEE - 22 MY 5%
HE DM Z IR T 23E DL NEAS S, MatlEEE O < TZofERFRRS Ty
%o FTI0 REMEHR L, TIITHESNT SNA EFERGFH ARG T D E X, BARLSMNC
FIETHELTHRmRITIT THD, Lonh HARD IO £IZHOWTIX, DP2 & DP3 (Z /7240
<RS2 57 FE SR R B DAER S AT A STV D HEFHE B EOE L data
@ consistency 7¢ & THER « users Z RN I 5 803070 < 72y, SNA HEFHED LB H %
RO DHETHW B D deflators (IZOW T Hhat i & NI SHDHTEA D,

tables OIERNAFFCAERUATH] - FE2 &L W HBALZ T o TR Tiddewn, e 72
DR DRI & £ DA, S HICEOFHM - FE LRI 2 2 ERZRER RF
T 5, b 2%, 93SNA O#E 2517 AL T supply and use tables Z JEIC{ERCT 2
EHI~OBATEZIBIR L W DTIEA 9, fER 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= DH N7 FE L | 5 HFIZ—EEKR S5 10 ##N
X 5 % (R 17 FIRNERLE 22 F212) 1T &L 9O FIHFTREIC 22 2 BLIK 2> 6 tables 73
FEAERR S LD RHNFIHTE DR~ DOBATOR T 2 L, FEE - users (ZHIFF SN D
benefits Z#i Lif S ¥ 6 b Z &ic7e s, 120

120 LB L OFffE & L CEEN DB N A RIEA 5, tables OIERUNEFCAERA
Hi] « FlEZ2 & LW X2 T o TRIE] Tlk7ev, DP4 O[5] TEEMIC 7 7= PPI for medical
care industry (ZE9iH L T Berndt et al [2001]23529°40< . “one of the great weakness of
the U.S. statistical system is its inadequacy of information on industry input quantities
and input prices” ToH 5, Z DT, 7 A U BT HEER « FRETiEZ2v, DP2 0 28 HLL
TR, BARIZOWTHHFFIFEDLLRWEDICR A5, 5FIT 1 ED 10 RDIERK
REORTFIZ T — & R ZEEARHG ) [ — B RXPEZE - IFERIFUARER ATA ] THLTERA
A R EOMREEEM L CTE 7 BUEIL, TREE X ITHRE SN TND), AR -
HEER) 22 A T 8k E THET _ETEOHEE LEFERT AU Db D% LA
L2 EF A,

Jorgenson and Landefeld [2006, p.21]i%. %k D1 < 729, “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.”
FtUW T, “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”.
R L3t 5, HARD A7 57 Canada 72 £ @ productivity accounts @ the UN SNA
framework ~O#EEHED HEXIZH HTILE D, T OFEHOMFHITIROEY Th 5, “The
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
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[4]. “output” volumes in the public sector
[[3]. Productivity index| {Z DWW TIXE,kEAMET 5, [[4]. “output” volumes in the
public sector] (Z2WTIL, FHOGIHXZTR L, FEWT/ILE LZFIZET 5,

[Z<ICE~ (fF U A2TH 1960 FAGIEH S 1998 £ T) TIE, BUFEFIC
DOWNWTT U My FOMFIZA 7y FORMFEHICFLWE T 5ar g %
BHHLTCE, 202D, 7Y N7y NEIFA 7y FETHE I T X 7= (Atkinson
Review (2005), 2.7, p.12)., ] Review ¥, ZD X IR TA 7y FOfMiFEE T ¥
N7y FOMFRE 72T N O BETHEB L TRASATEarXrva» (18T,
L&720) % the (output = input) convention & FF(}, government output @ direct
measure & % L7Z,

TNy a rEFRATLNEY . BUFEMOEEE ERREIEr L 20
BUMRE P 3810 2 TAEREME ] R ZHET 5 2 212D, ZOXRMaEZ R E#% L direct
measures ~DHLHL % Wi L C X 72 ONS (Office for National Statistics)id, 1998 4
I direct measures ~DEEHLIZEE )~ 7-, 1998 A S TR L 7= DILEE (2000
FOBHF D 30.3%) . HE (A, 17.1%) . tE2REREE(S (2.7%) © 3 3H T
Hol-, D 64H1%, direct measures |2 K DB OLEN 2/3 (12 F T EF L7 B
THEH &7z Atkinson Review 13, #f# & & bICHRE R TMEETHY, [ZDF
S A 724t DBIE R T APE 2 #5728 @ review ThH S (=i, 2011a,
162 H).

- 72 public service productivity 7>?

s BUEORPUZDNTIE - - -

- UK 7200 I2Hr 5 - BBk Bh & Tldn
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i SC'H HAD Robert Solow D SEEDF|IH & L 62, Z O LH DPs IZBHT 5
[Mntroduction and Guide] TH 25 Z & ZHEMRL TR L35,

“But part of the job of economists is weeding out errors. That is much harder

than making them, but also more fun.---- Robert M. Solow”

(from Jorgenson and Griliches, 1967, p.249).
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