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Improving Economic Statistics
in order to Improve Economic Policy and Research: An Invitation

Yoshiro Miwa
abstract

This paper identifies some of the principal problems in Japanese official
economic statistics. It discusses how the government currently generates those
numbers, and how it might begin to collect more helpful material. It invites
researchers and members of the Japanese government to join in this effort to improve
the collection of economic statistics. As an illustration, it compares the measurement of
the total factor productivity growth index in Japan and the U.S.

There is a which-came-first question about the lack of evidence-based economic
policies in Japan and the poor state of statistics and statistics-based research. The low
level of statistical understanding among policy makers, the media, the public, and
researchers leaves interest in evidence-based policies at the low level. In turn, this
lowers political support for adequate budgets for the statistics-generating sections,
lowers morale among officials assigned to those sections, and depresses interest in
improving the generation and design of official statistics. The vertical segmentation of
the Japanese government hampers efforts to improve matters even further.

Among Japanese economists, interest in empirical research has long been at a
low level. This has led to low numbers both of scholars conducting empirical research,
and of policy makers able to understand empirical work.

In a world of multifaceted, complex, mutually dependent relationships (which
is to say, in the world in which all of us live), understanding the interdependent causal
chain is always hard. Understanding how to mitigate real-world problems is just as
hard. This article begins the process of unraveling the reasons (the diagnosis) behind
both the slow acceptance of the idea of evidence-based policies and the current state of
statistical generation and usage in Japan. It suggests ways to begin to improve that
situation (prescription). Improvement will not be easy. Instead, it will require a long
time, an enormous investment in energy, and close cooperation among the many players

involved.



“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).

[1]. Introduction and Summary
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THRIL T, RO XD WG X 2B OFRICENLO>DIL, FEALEHLZEI VI Z &%
LTNTHWR2WNNAHTLED » » » - (BRIEBIZESHWTHDEE > 7, EEDRI
H0H LNERAN, ) EHALEEZHML THESTNDL T —ANEOREL LML L
DEHAN, BHRDIZEAEDHFERIULS, HFEVZITRWVTLE S, ENO07e<
TH MEIFE] Ly « « EWIONBICHLEDTLE D, |
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PLEOIN & BURGRGR & B 2 HITHES& Z 0 Project Z AX— 52 L &Lz, HKA
Project TH V. FEEN BHEE & NAIX Project D 7208 5 A X — MNEERUTOIA T FHZ K
DSWTEMRET D2 L%, BENEBAREIZ L LTH, ZODITITRWRFH &KX
RIRNF— S 6IZE < OFRE DR 72 /) - RREENSLETH 5, BIRFRIZE
7% Project DNHIZLLTIZRT B0 THDH, bHbAA, TNLSMATHZE 2T, FHEIC
HLTWRNEWS Z & TIERW,

ISR RREESRIE, LUF T T#REE] LSEmoy (Bh) ORE L TOM
MIEHTH L, LahlRR L. DT, EET 53 2 ERORER A /3—(F academics &
FLETHMREE THD, ZOHTHRY LT 55EE, #EmXmatoED 72 EOEE &%
DRNEFEDWRIE, ZMEOBIFIZOWTHAERETH D, BEHTOLOHmNKE LEE T
FEn - ZASOMIESRE (KL 2AE MEREBESX O TOMEIFRS, RFFEES
72 L) LIRS ALE O - REL MR A RO ONE T EDRRARIC R D, K
FHERGEE-CHL R O 22—V —TdH H BORBREE & O « IR IR - MWHATH Y |
B B % issue (ZEBERE D D85 D A 23— 21X EB] project DA IE] D BRBED & D FEHRAY
ZMEWFRFL RO D Z L2/ D, 8

NEFRICHERS T UL, 2 < OWFEHE - EEFE 0 ER LRI 2G4 $5F 3 2 85 issues (2
DU T conference 72 ENHE S iU, BAKH topics MRXIE S 4L, w@EZemFseE - EHF M
P LR SCERR MK XD, BAAdL7z conference Tid, HiFim a0 < DWFIEH « EHEFE
DIITTHERR S D Z < DBINE D D DD B FGm 1 T L < B i, B
LOBWEE bFEmIIND 5, wEmE, REL - @GT 7 vt 20R%I, MEDOF =y 7
% #%C conference volume & L CHATI AL D, AF¥— b B5E T E CTITEAFE O WM 2 24
57249, 1@l issues 72 LFROILIL, BELD projects AT L CTHEDDHZ L L5, i
FHERERE D A =D ERL AW L. ZARBRIIEE & & B I OFEHERE B R st =

8 SEMDFENDRERDO D DN HARTHILVERIZHEBRTE DL LITBIARVNR A A=V
L C/&HAIZE < @1 NBER (National Bureau of Economic Research)?® Conference on
Research in Income and Wealth (CRIW) ®—3#® conferences @ L 5 724 D T 5, CRIW
IZAIERM B 720 (1936 42)NBER @O FIZ 6 DD KFN R CTaxE L, 24112 BEA (Bureau of
Economic Analysis), BLS (Bureau of Labor Statistics)7¢ & OFEaHEMT R &2 &% < O
BITLFRB 72 M-S L CTA X — b L7z, GDP(SNA)FF-CWfifati s S 12BE4 % BARH
issues |22V T conferences % Bifi L2 < @ conference volumes % /A3 L T, BAHEHEHE
FOENZHW It OERIZKE BB L TE 72, &% 500~600 H ® conference
volumes 7% 2013 4FHEA T 71 fHFfT ST 5, fiHIZIL, Carson [19901% 51, 7= & %
X, CPLIZE S Z A bk EEIZ SV TiE Reinsdorf and Triplett [2009] % 2 [,
F 72, Triplett and Bosworth [2004](Z#% 52 L 7= Brookings Institution CEHRIZH72 - T
Ak L CBAME S 417z workshops & 2512725, 7= & 21X, A New Architecture for the U.S.
National Accounts & B3 % NBER conference volume (Jorgenson et al eds., 2006) D #; 1%
2k T % Panel Remarks (Mesenbourg et al, 2006) Ci%. Census Bureau, FRB,
BEA OFEEA 2 ENHE L TGERICSIML TV 5,
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— W —ThHERBEBAENDDOSMENLO A N (BF - S LH7e &) 2500,
E2E YN TN Y (R

Issues OBEIIMFEE 2 Fls & 92 BEF DIR(TT 5 committee |2 X 5, FEHEREE
Z B T BURHEEII & ORI - 1F et « BifF 4 521 CBURFBB 2 e a8z >
VT conference project 23 A % — 3257 — A L EEND, BHaHERGRE & & T BUNHER
W, THNETROLAETHCEMANIKIGR « RRZ R L& TR - MEffvEic
ST, DA HERZHFITKRD ) D2EPETLZ &I d, o, FETENHOHREL
BT 2B AaETHNE., BoNimIcH LTEED 1B 2A52L86b0 ., F
Wit - e OMED T« A N—DEN DR E L TOMEFEOEZ HITEDLETOHK
Ml <, FaT - E L FROWTHUOEMBICBWNTH, 2RI EZ T 5, LirL, Z
Dr—ATIE, O LD REFNIAFAEE T, B HRMBERE - &6 - fma PR TE 5,

ERID AT & BFEINDITEY AT AN T, IFREE LI ABRE SN 2, A

TR ORE 2 H8 2 7 FHE R TEIINED & 5 B R WL FEFIHE DN F) TR B IR B
(27> TEPNHET T2 HARDZRFHERERE I, B RAH-CA T b F v Re e 3k
HWOLPHEINDZ L2725, ZO%ZBE LT, FMeHEREEMICE 863, #iGh
2— W —ThH 2 BURBRE R & O T, Frascat (3 X OEHEH O % DSETh)
O TRIER] « BT - B TRR EICET 28 2 FBEEEONR L LEOGFEE & 7
D E AR & 72 %, AHAIZEE LM 2BRICH 2 BBOME 2t EhirE
LD DORFHERER BRI T, TRIEER ) SCHEEREHAEIZEES T b, kvt edcs
FEOREFEMIZORA D000 LRV, ERERORFHARRIZIIAIRTH->TH, WT
IOBEAFHGETTH I A= SN TV R WERED R B LT, FiBUSAER T N & HGH 0 il oo 32
BLHIEL 22706 LV, BORH SEE S W D HEaHE RO - A1 EER R HE
R E OFTE R AR B D Y Z ORI E OXISELEL T DRI R —ATH, 20O
G R E BB 2 RT3 L, BEHE, S5EE . 2 — VP —2 308 omE 15
] . BRSBTS OHEE - X - EAFEZERI LRI EL5H L LTHAEMC
BERET 200 Livaw, BRI CEREMNICFELRY, 2D X572y (BEEE) OflRR
S FEAR IR TH D, 9

I BIEH L7022 AN BHFE I ?

9 WF7EE DS C. conference. symposium, workshop. seminar 7 & &M TIN5 Z D L
2708y (BRLEE) DREMICEER&REZRIZT L 912> TALY, Program
committee 23R L7z TR (ZBIL T, ZRZ =T H D WIEFUNT 1T U if2eE 21
MR LA HE L FEEF L ELZHD A =BT 5 conference T L THliE L.
#5 5% conference volume 72 £ C/AFK T 5 —1# D CRIW conference series 28— Th 5,
Hobb, RFFMHEEOHKTEL, 7 AU BIZHANUE, BARICBITSZ0 L5 %
U LIEEL, —HERE, FREFELIIKHTH S,
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DR SHEMEIL Project O E 2O FEFITTEDOL S IZED L2 ) T5EEE LT
D BT, W slEICESEADELON? | KL LToORE - B, BXWY
FOFEBUTITTZFEO—RE LT 3] - BEIEEORTE LD 7 A7 7ITHI & OB
AR - EBEFENRICRL BB TH D, A X — MEREOFEE - REHEREO LT,
BUROMHME « IEFERIIRICESLS 2810k D A9, e xIE 7 AV I TOMR - HFEe
RWREE] Z2 23 THERR L 7RI O ALEL L » dEBEORAE « FREICIR D L7222 b HARDK G
FOZEOREL - WEMFEICEAT 2 E®REL R, S HEICEL 7 TRE) - BREHRRED
RS % & WO HERINES TR Y 2o, L L., #HR O BARBIHER HIE DI D 5 1%
WANEE A EAFTET, MEREEOEN - FEROFHEMP RO —ZNRZ 0, DT,
WGt IS ORI B D B 1EH, #HEGHOILEE L 22 2HEHERONECRE HIE, S HICH
B BB DIEMOUNE & T, RS REED 2 WV I TR R A X 50 B A
HHZEDR [[E] - REREEOBUR O/ - EfREN 7 r Y 7 MR EE
ELTEELZLDHMNZL D, ZORETH., FHEFHROAR « AR EOHE TORMEHE
FCERE ORI & DX « BB ARAIRTH D, 10

RFMEL L Vo THERTH Y . TR - BETRE O ZERTEA 9, ED X D ekt
DIRFT &R D D2 ) WHEE - EBR, MEtOERE - 2—F—onFnchiv, it
DN - & - Hiii7e EOYEERE ORI RANEHOHEE, 2O HMEROIZDDA 7 F
D72 ER MR T 2B DI E A ER, Fat— Mo DT E D & 8 6 BER LB
A BBIFE B D VIR B & OB IS X0 REARBLERWT, T80 XD et
MOBRFEIRO D002 ] DA, BEANITN—TE2EDIHREOHTHLZOE
R TOBRLEIREIEHDL,

AV AELThbNWPEREZGDL LD, 328 GDP #iitdk LU O deflator, CPI &
BEDMIES - BEV—C Rk, T LU CAEESE ERE (85 <Tho., Zhbi3MAID
ERICEMET 5, £, 7oL 2IEXFHE GDP it oHEEHIE, &RE S TIZbTs b —kiFE
DOFFER P LEIRITEN S Dl & SBERMITITBIN 2 3 020 B ORFIEEIC D
DM DRI AD Z e TSN D, [EESCEAE, 2E. @ - BES, Bfgon
TR EOERDOELA SN OFRFIEHN~OELEZELE LRV Dn? | &350
DRI E LR, ZHHDORHHYREIFICAL L, ZhODOSHICESEZED

107 XY 7 Tk 1970 SERUBEIC Y — B A DB OREHE~DOB.LAmE >72, Output
Measurement in the Service Sectors & #7 % conference volume (Griliches ed. 1992)13 %
D& DML &t eEEEDO R A B E 2 TEIR EFREIC OV TR L2 DO TH D03,
BED 3 KDL, WTILbMAHERBEOREHICED D THY, WInbZhE
TOLRESESAOE L - HEMEE LI, FRINTCHEOEKRI ZBARicHEL, £
D% D conferences HEFH XL TH LIZLIFZHIN TS, 72 & 21, BLS ORFEIZL D
Dean and Kunze [1992] “Productivity Measurement in Service Industries”i%. % x
D EIESTDOTYT N EEL OBELENE, TOHBIZONTEZ LKL
RAHEAD,
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B projects ZHEBRT 2 D TIEARV, ZOBPIL TAO) 1T &R, [2nTixz e
ZHECD) EHE D,

WEILL T o TR W (2l~[4D TR & UCAEEN ERR (BIE) 2B LW
ZOMIEHOEEIZERZEDLELDIX, Z0 TAO] TORRICKHEL TWD,

[2]. Aperitif : HAROAPEMR(TFP) LA (F51E) WH9E & 2 OFEH

[2]~[4] TlZ. TFP (Total Factor Productivity, ®EFRAFEN) %2 F0 &3 5 LN EHR
FRIROFB L2 0FHFICERZGDE, ARICBIT 2fRFE I L OFNEHO
Bk MBS A2 FIR L, TEIEE ] @ Introduction or Aperitif & 9%, [2]TiZ A ARDAEE
PEEAE (FBEE) ARt L 2 OFNEH OBLR & R ZFIR L, [8]& 4l CIEREIMICH- -
THAEN (EAFR) RO & BEM SR DRICEM SN TELT A Y T ORI E S
LN L RIONEEHFTT 5,

wFRIE, EERE - EIER2008] (THEEMEE AADORFRE—(IP 7 — % X— 2
&£ éfﬂ?% cARFE LV DOIFERESHT] RRRTEHIRE) o T8 1 &, AAREOMRRG Y
Brl 1TEPLDOLDTH D, JIP T —H~X—X &L, Japan Industrial Productivity
Database Ol Tod ¥, RIETI (RR¥EFEZEMZETT) O JIP 7mny =27 FORETH D, [JIP
T—HRX—=RL, T—FE 77 ECAB LI 212X, HXARZSLMHAF OREFE
FlZLoTHIHEND K5 IThot, £, BREMBIAESLERAER EOBURTFIITY.
R I B I i O PE M S R (TR éﬂéﬁ%ﬂ AAGRAT, KEDEEHERT
OECD 72 ED4pHr L AR — Ff%ﬂﬁéhfwéﬁibﬂ%1mEkéﬂ£w§iJW%%
BRI LR TFP ER-E (1970—2002 ¥, 4£3%) Th o,

ZORIRENTMHRIZ, ZoHRT e =7 PEEROPFLITIE L, ZORRICHES
WTCEERTR issues ICBHD DAFZEM B STV D
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Z DRITR ST AERS Z ORI 72 £ 23B8.0F TlidZe vy, 1ntroduction or
Aperitif TH 25, ZORBILOZOMESITIZE LT 2RO B, (DIZIE 40%DERM
T 30 FEHILL B2 7 555 TFP EA-ROFEFHHEN~ A T A Tholomb, 220

WCEZTONRELFEL LT RN E W) BLEIZHEE O LERT 2O TH D,

Y749 A Kb AL EAFEDOILRIL, 77 L OERY—E20EAEINOEH 5
& TFP O EAOFITHESND] &L, IEERORELEL LT, T XCTOAEERE (5718,
B, BANFMED OMAEhE 1 EAY 2 OAEEZIET S TFP 25 (2
fuf@,. 2008, 8 H) L35, [T XCOAEEFZ (Fl, ER, EAFME) OMAisbt
1 ALY 720 OEFERZHET H TFP) O _EHBOHFETFEMEIIEIE 40% DOHEEFH T 30 4]
U RIZhles T AT AThoTo b ) BARBMREHRERIC, BT, EEEELLHZ L
Hed, MEETLESLKEAET, ZORREOKTE ML LT, 24572 issues (2
DOMFEDRE SN TND Z &I 5,

TFP(or MFP)X° LP 72 & DA (EF-3R) 820 FEMOHLHES TH D il 727
AU HTIE, &V DIF 1970 FARLIEIC Y — B 25 BB D 5 5 HIR RICBE LA S £ o 7,
L2L. “output”, deflator, inputs SLHHEHEAMICE D L5 OFHUNES TR &b
BHo . DR LREMATTFP 2 ER~ A FADMEER L, ZOHWE, ZOFHENKX 725
&I odz, FEEDF ML, FHROHEG L, WIE ik, %n%m&%mﬁm&ﬂ%ﬁ\
BT H DM 2 2 BRER O EBORA X 72 LI b5

1 HHREFH O — N X5 E)11[2003,43-44 HINE [TFP EHEOKENH HIZ bbb,
FINDAEFERELZ O IE 2B TS D723 > TWRWZ EIZHER | 35, 190 D pEZER] TFP
F L EE BRI OENE R T, W3 U AEE LR RO BV IEE CTREH N
LTWE DT TIERY, &0 DIFERETIE, 90 FRICAEEEDRREIJEFLTNDICD
PO LT, BMEFHRIIVICER LTS, ZOZ LiE, BARIZEBWTHKT LHAHEE
DAFENE RN UTEIEREREL N2 SN TN EEERLTWD ] 15,
BLod HEiE. —#m[2011c, (2), 133-35 BB L OBHEEI 2SR I, B2 - aMﬁ
[2008] D TFEFEDHT] NI DX I RRAFH D WVIIMGRIZKST 2 HDTH D &I, [—
WA FFELIZDN? | EFERIFENZNIEAS S, L LED LD 72 5®@ﬂi$%
OB TITZR,
12 7 2 Y F CARENE (EF2) B2 RRIICHEH L EMIMIC/AFE L T X 7= Department of
Labor @ BLS (Bureau of Labor Statistics)iZ, 1983 42t LP (Labor Productivity.
S FENE) RN Z T TFP ERFEOAEZBIMAT 512K LT MFP (Multifactor
Productivity) & MOV D% Z DR Z VT T %, Dean and Kunze [1992]% [,
72 BARZED SNA(GDP % & )itz xtis 9% NIPAs (National Income and Product
Accounts)iZ Department of Commerce @ BEA (Bureau of Economic Analysis) (25> T
Bk « AR S41 5, Data availability Ol & H VD . TFP ORI D 433
DY A MILTUHMEN T, BIRICE > T T L HRE—TIXRWV AU EE S, 787
CIRELZELEET 572 DIC b EH I MFP O3 MFE LW E X 5, 7o & 21, Gordon [2004]
TIIiF AT MFP 8HWH LTV D
13 “Output”® [FHAINE S T2 (hard-to-measure)] & W) EHDOA A—U b &z »
ML, ol R, EE, HE. BUROIEEY, S SI2E - e Pl T, “output”
R deflator # EDO X HIZEZ LT N EALEBELXTHADLE LW, 209 2T, [EF GE
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New Developments in Productivity Analysis, (Hulten et al eds., 2001)?® Chapterl
“Total Factor Productivity: A Short Biography” (Hulten, 2001)~®“Comment”®—C,
FFHERI(BEA) D Jack Triplett 1X selected service industries ® MFP (1947-63,
1977-93) and LP (1960-73, 1973-97) 0 F A /R L C, IRD 3 Mz tEfid 5 (pp.51-52, 74
— T4 VITEHITL D),

(1) Statistical information for services industries is often less complete than for the

goods-producing sectors.

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

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

among the computer-intensive services industries, only communications and
wholesale trade show upward trends. Negative productivity numbers are always

puzzling.
(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.

EPEMEFERE D 4y T d HERFI A “output” D EHI (“measurement”) A3HIHED D IEHME TS
AUT, APEMEFRIESE O B (B{b=FR) DA b GDP BLOZEDOMEROFH S IE
e /2 < 72 %, B deflators <> CPI, PPI (producer price index) 7¢ & O¥flifedic >
THRKTH 5,

Z 9 ThUL, = REEDEEN (EAR) ORS) ICHER LEBROEZEME L H
ELSOHRRLT, 1990 FALED AARRFICET S Rbhiz 20 4 72L& 954k -
RO - FER S AWML 725, B T7 7 LD OBLEL 23 B AR DREFBUR O i
FEETH VT2 L) G -l » BIROIEMERNE & ZSHEICHOVTEH, T
REt - RPMDE L2 D,

R - B )IFRI2008] DWFFERE ST KT T 5 RO R & DR - BIRIEX, FIHE - B
FHOWTND S FIZ LW, Al L 72 o oG OERE (& 0 D1 SNAFEHERBIFRE) |

) 1.23%., REEEAE (BUF) 1.183%. E# (BUF) -0.25%. fRfdfad (KM - FEEF])
-0.96%, [EFE (RHE) -1.36%7¢ EORIHEER OEAEN £ D L 5 ITE NN, EOEWRE
DEITRAELED, ol b b LW EYLEAEMBBZLTHASL E LU,
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W& 2N 3 2 I SHOF RS, AFFOERE OOV THERTH 2,

TFP | 3REBEDOEINESD L% KT 2 L ABE SN TWD O TR, FFik - /7T D
B, ARSI D AR 72 E SRR R EIRNARAFE L E D DARE L B A RS 5725 5,
TFP EHRDD< 6% < OEFIT 30 FEHDOFFEEE T~ A T RIZ2 5D LW )RR 2R
[2008] DFEFSFE R 2 B LT, MahibF. €O L 72 2 KRG OMER - WIEFIEICE T
BETOBERM Z &R T AU BIZBIT 285 - FRORWEROFIZ LD muise
PEAERBD, B E 2 DHEVBLNES D,

Hulten et al eds [2001] D 3E#FE# D 1 A2 L % Chapter 1 (Hulten, 200D)IZNE% 9 sl
TR L9 2T, ROWML LT (p.4l), DIFERRMHNOEMEIEEZ 2D THY | (2)
TR CTHD(T v F—TF A NFTEEITL D),

(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, FIIFF[HE7: data » fEHONEEDE LWHIFIOFEZERNRKRZ VW d L
N, TL2L, ZHUCLTh » » + ] LEXRNRDIFEENDRIBWVWIESS, bHA
oy MCEKR LT T8 EIIOBGR) #ETHILERH LN L7, 14

B L CHEE DRI T 2 D13k D Griliches [1986, p.1508]D = X > h 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.

[8l. 7 AV DOV —ERFEICHITH LP ERREL TFP LK 2E 1

[Bl& 4]l Tk, &%) & LT, AN LA R LRSS Th ) G5 Th 57 2
YADr =22 27 AU I TORFRIUIZHONWTH D, [BITIE, LY DI REZ2EL
O TH—E 28] IZHOW T, LP EHRLE TFP LHRROMGFIRILE LD, 2 DDFE
DHLTH D,

1970 SER7 A U DR ORLEFRIE T 252 & U CAEEN EARO IR & Z DR TR %
R BB L2 E F o 72, MEHEFE T, hard-to-measure & FKHIN 5% < D 2R
% service industries (2K X 72B.0 038 F - 72, Brooking Institution % LR & LT
FWIRIZ Oz > TREE DS ZEICEM SN e 7T e Y =7 FOERETH D
Productivity in the U.S. Services Sector: New Sources of Economic Growth (Triplett and
Bosworth, 2004) ®“Overview” ONEDEKIO—ETH 5, Fix, EHIMICHZ - TARE

U Hholbdy YA T AOHEDOSL ST B E LN L W) BIEFELEL, ZOH~D
KB TREFHBRLE] THHZLEEZRETLINE LR, MEXENS] Z L ohici,
DEIBRELNEREL NI BIRELELUREEND,

PRI
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Mobr a2 BE L0 A DO— N Th 5 Zvi Griliches DI E % i A THl A7 NBER
Conference T & X 117~ Bosworth and Triplett [2007]225D0 D TH 5, H— B ApEE
29 3 B OAFERI A PEME L H R OFEHIS (1987~2001 4) THY | HRHOEN LP EHET
bV, WOFENMFP EHETHD,

15~y REBMETH D, The reported values are the least squares trend coefficients
from cumulative summations of the log changes (Triplett and Bosworth, 2004, p.346). I
iEIC R, 7T AY B TR BAEENE ERRBEZER - AR L TE7 (2L,
BHNELP THY ., MFP OAFEAAIX 1983 ) DX BLS TH Y, 4 HTH BLS OH#EEt
MWz 5Z L%y, o Bosworth and Triplett [2007] D F X BEA & A > 73—
WZEDHDTHDH, BLS OIEIEIL, UHSBR2REZ D ANA—FT D550 L1EINELT, 21O
“output’lZOWVWTH B T LITRINL T RSN TW5D, 7L< IL, Dean and Kunze [1992]
%2R, NIPAs Z{Epk7 5 BEA A >3 —IZ X B HEFHRE B T 5 Bosworth and Triplett
[2007]DFEIEIX, UL BFR2EE D N—L, DFO“utput” 1 IHINMMELAETH 5, BEA O
HEFHMESCGEIESEIZ DWW TIE Mohr [1992] 2 2/, R & LT EESEN R D22 5H Y
BLS OHEFHFE R & BEA OHEFHE RO LLEIIZE B 2B E AL E ThH D, WH D data
sources O fH Hi7p LB IZ BE.O D Hi# 1 Bosworth and Triplett [2007, pp.436~]1% &/, ¥ —
B 2538 D SIC codes 31F & A E—E L BEA ORREHER & Otz L V#7235 BLS
@ the employment projections program D& & il L T (p.439 ® Table 14.9) . [## T,
MBI ERIIRE S B0, 20K E 25 EREICET 2MFHIIZE A T T
WeW EFERT 5, RE - B)IERI2008] 235 PRI O A IIIAE & 43 I8 35 2 & 28,
bzt ge & LT 2 2 Tld BLS Tid/e < BEA RX— 2 OHEGHIE A IR L 72,
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420  Barry P. Bosworth and Jack E. Triplett

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

Trend growth in output per worke:

Industry Value added weight ~ 1987-1995 19952001  Chanze

Railroad transportation 04 6.2 240 4.1
Local and interurban passenger transit 0.2 -1.7 -0.6 1.3
Trucking and warchousing 1.6 3.4 0.8 -2.7
Water transportation 0.2 1.7 1.0 -0.7
Transportation by air 1.1 0.0 0.4 0+
Pipelines, except natural gas 0.1 0.7 1.2 1.8
Transportation services 0.4 2.0 35 1.5
Telephone and telegraph 2.6 5.5 7.9 25
Radio and television 0.7 0.0 1.8 1§
Electric, gas, and sanitary services 34 2.1 2.0 -0.1
Wholesale trade 8.5 34 4.2 0%
Retail trade 11.3 1.3 14 23
Depository institutions 4.0 23 3tl 0z
Nondepository institutions 0.6 24 1.9 -0
Security and commodity brokers 1.4 7.2 10.3 33
Insurance carriers 159 —0.6 -1.7 -8
Insurance agents, brokers, and service 0.8 =33 2.8 6l
Real estate (excluding owner-occupied

housing) 6.6 27 1.7 -18
Hotels and other lodging places 1.0 1.0 -0.6 LS
Personal services 0.8 1.0 1.5 0s
Business Services 52 2.9 3.6 Q¥
Auto repair, services, and parking 1.1 0.9 1i5 ow
Miscellaneous repair services 0.4 1.9 1.8 43
Motion pictures 0.4 0.1 0.3 as
Amusement and recreation services 0.9 1.6 0.4 -9
Health services 7.1 -0.7 0.9 L&
Legal services Il:7) 0.0 1:5
Educational services 0.9 02 -1.0 -1
Other services 4.9 -0.4 2.0 Is

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

Trend growth in
multifactor productivity

[ndustry Domar weight  1987-1995 1995-2001 Change
Railroad transportation 0.7 34 1.5 =1.9
Local and interurban passenger

transit 0.4 -1.0 1:3 23
Trucking and warehousing 34 0.9 0.1 -1.0
Water transportation 0.6 1.6 0.2 -1.4
Transportation by air 1.9 2.5 -0.5 -2.9
Pipelines, except natural gas 0.1 -2.8 1.6 44
Transportation services 0.6 (.3 0.2 0.5
Telephone and telegraph 4.3 157 1.2 ~0.5
Radio and television 13 1.6 —4.5 -6.2
Electric, gas, and sanitary services 5.6 0.5 -0.6 -1.1
Whole trade 12.4 1.5 3] 1.6
Retail trade 17.4 0.2 2.9 2
Depository institutions 5.6 0.2 1.5 %)
Nondepository institutions 1.4 -0.2 2.1 2.4
Securily and commodity brokers 2.4 3.1 6.0 355
[nsurance carriers 4.1 ~0.1 0.0 0.2
Insurance agents, brokers, and service 155 -3.6 0.1 3.5
Real estate (excluding owner-occupied

housing) 11.2 0.4 1.4 1.0
Hotels and other lodging places 1.7 0.0 -1.3 -1.3
Personal services 14 -0.9 04 153
Business Services 7.8 0.9 0.6 -1.5
Auto repair, services, and parking 1.9 -14 14 2.8
Miscellaneous repair services 0.7 -1.1 -1.6 -0.5
Motion pictures 0.9 -1.2 0.2 14
Amusement and recreation services 1.6 0.1 -1.1 -1.2
Health services 10.7 ~1.7 -0.5 1.2
Legal services 2.2 -0.8 0.9 1.7
Educational services 1.6 -0.2 -0.8 0.5
Other services 8.5 -0.3 ~0.1 0.2

Source; Appendix table A-1 (Triplett and Bosworth 2004).

WO 2 B et - FEOERGE - MEHESZORE L L SWEEEORETH
%, service sectors (2B T, EFEME ERFER~A T ADr—R 3% X720, #iClk
fﬁl/\o
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Triplett and Bosworth [2004]i%“Data Needs”®# (Chapter 11, pp. 321~) C“Negative
Productivity Growth Industries” & #H L TR D 2 Sz M9 5(p. 331, 7o & —F A 1%
EHICX D), 16

D

(2

Negative productivity growth always attracts skepticism, as well it should. In our

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

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

statistical agencies should take negative productivity growth as an indicator of

the areas in which they need to allocate resources to improve measurement. An

exercise to trace down the sources of the negative changes in productivity could

offer considerable insight into sources of some of the measurement errors.

Because the sources can include errors in price deflators, in current price output
measures, in inputs — both capital and intermediate inputs — and also in labor
hours, identifying the sources inevitably is a multiagency task, and we believe it

should be undertaken as such.

’D 2 fi%, Triplett and Bosworth @ negative productivity growth M LL E D5k 2R
4% Kevin J. Stiroh ® comment ®D—#TH 5 (p.44),

D

(2

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

In their analysis, the authors identify six industries (education, amusement and
recreation, hotels, insurance carriers, local transit, and construction) with
negative LP for 1995-2001 and suggest that measurement problems may play a
role here. To be clear, they do not argue that negative productivity is impossible
and therefore it is entirely a reflection of measurement error, but rather that one
should use such information as a starting point for a detailed examination of
industry-specific trends, data issues, and conceptual or statistical problems. This

seems totally reasonable, and the Brookings economic measurement workshops

16 Z DL RS HARKOMEHERSZRRE I L VAR SN FREITER CI3aE - 7
FELAVY, BE T 3 Stiroh @ discussion [IZOWTHFEEETH D, 2D XD RHEEDOHE

1E23,

ZO TEhHER ) NEHZBREITRRO—ETH S,
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organized by Bosworth and Triplett and summarized in other chapters in this

volume, have shown it to be enormously fruitful work.

[4]. 7 A VU B#&# D growth accounting : 5 2

I TIET AV BIZBTF LT AU IRFD growth accounting (2B 2 it B2 5% 4
% 200FETLIIRD,

AEPENE ER OO E D IL, —ERFOREDORIK - R ER S ER DO RE~D
HEKER EORAO—BRELTTHY ., EHEAEOREIIT2 2 ) 7S EREORE
HIZENEL D002 7LV IHIRME L BITHEE DR LT, RfRER, A7+
TRRE ., BUAERBERE WO ERSEOER 2D,

1970 ERAETHEOT A U DRFORRFRIE T 22 E LT, THRERFIE T ORI 2 |

MHEERY 72 b O — W BIR A 2 ) TAEPEME ERR (IKT) OEBDIZEDREN? ] 72
EORMIZESSRFT~DRELREIBICEESTL, ZDOX I RFLE (w7 a i) |
b oMEREND, [ED5E « I TOREFRIRTORENRRE N2 1558 -4
FADAEFEEDRIILED X IR b D2 RESEARD 2 APEMED EHFBIZONTITE S
o TWNHMN? BRI D02 | L3R - PRI DA PENE & 2 o ERRICRIERE « B.OA
JEBH U 7o, £ O <, MO KYE L 20 EF-ROM T BHRANAZN [V — e 2 pEE]
DHENERT D [V—E2RHE ] OBITIZ K D AR FEEORERTE ) &3 2 BARIZER M
HLED, ZOYE - BYMORE, I 62— RAEESCBUFHRM /e & oL (EF%)
DFP~OBELN R E Tz, MAEESIICH L T — B X EES T OEREHL, & - &
EBHIZHEFTH Y, EPEMEIEIREIERT O FEM & 72 D HEt OIS L O OFIE i T ORE
DL S EERINPER S, BRaHERERE TR OMkRE ) 2R ET - SCEIEED D
b, £D 7wt A LRI ATH Griliches ed. [19921I28 /S T2,

New Developments in Productivity Analysis (Hulten et al eds., 2001) (%% D& D R
Z i E 2 TR S 72 conference DAL FHSIHEE TdH 5, Conference (24172 Solow &
Griliches 13 & & (ZUTH DOFFE D B I 38RV i 2 KB L 7=, A6 ([4]) © B #Y1%, luncheon
speech @ Griliches DI FITIEE A L, THEHERZ S OHEINET, B L OEEEMEIZ
BELIZADDPOERNZR b DT TR L2, ISR < BAD TFP LA =448
WCREZRMERHY | FMERDXEMEANRZ OREE2EL L LTS, B - BIEL D
BEMEZ T3k 95 2 L 20 TR - RRICEET D 2 LITITHEE TR TR
720 &) BOFANCEEZRT D TH D,

Griliches [2001, p.610JiZk D 3 RUTIRIET 2 (T v ¥ —F A4 VTEHIZ L D), 1970 4
REBED Z 72 547, 1950 £48%° 1960 RO mAE ORI SOV TH FHIURRO RE L
DB D Z 88D,

Ny

3
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(1) 354w Jorgenson & D I:[FE]GH 3 (Jorgenson and Griliches, 1967)IZE & L C: “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 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.

“Solow’s residual” & MEXINL D Z ENZ W~ 27 a OEFENE ERARTMEOREEIX, “a
measure of our ignorance” (Abramovitz, 1956, p.11) & & FF X 7=, [Total factor
productivity & L TRk STV D DD < ITEEERIZIX measurement error TH 5 |
(Berndt and Hulten, 2007, p.8) & T 568 N7 BRI HH 5,

Aiif8 Hulten et al eds. [2001]?“Total Factor Productivity: A Short Biography” & &3 5%
KEHGH L (Hulten, 200130 29 (T o X —F 4 NIEHITL D),

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

part of the circular income flow familiar with to students of introductory economic
theory (p.5).

(2) This is the theory. In practice, R:, is a “measure of our ignorance” as Abramowitz
(1956) put it, precisely because R:is a residual. This ignorance covers many
components, some wanted (such as the effects of technical and organizational
innovation), others unwanted (such as measurement errors, omitted variables,
aggregation bias, and model misspecification). p.9

TFP #FZE D i o b $ %2 5 Jorgenson and Grilices [1967] Dk D in & —H D45

X, WE - =)IHR[2008] % & Lot H- 0 TFP WD % < MR FIHE & MR O ST

EDOHEDERESERDZEETETHIIICHZD,

(1) Within the framewok of social accounting the hypothesis is that if real product
and real factor input are accurately accounted for, the observed growth in total

factor productivity is negligible (p.249).
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(2) We must emphasize that our hypothesis concerning the explanation of real output
is testable. By far the largest portion of the literature on total factor productivity
is devoted to problems of measurement rather than to problems of explanation. In
recognition of this fact changes in total factor productivity have been given such
labels as The Residual or The Measure of Our Ignorance. Identification of
measured growth in total factor productivity with embodied or disembodied
technical change provides methods for measuring technical change, but provides
no genuine explanation of the underlying changes in real output and input.
Simply relabelling these changes as Technical Progress or Advance of Knowledge
leaves the problem of explaining growth in total output unsolved (p.249).

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

(4) The fact that the growth of the resulting index is small indicates that the
contribution of investment to economic growth is largely compensated by the
private returns to ivnestment. This implication of our findings is inconsistent
with explanations of economic growth such as Arrow’s model of learning by doing,
which are based on a higher social than private rate of return to phisical capital
(p.274).

(5) Of course, ours is not the first explanation of productivity change that does not
rely primarily on discrepancies between private and social rate of return. An
explanation of this type has been promoted by Solow, namely, embodied technical
change (p.274).

WD 2 >DFIX, Fifty Years of Economic Measurement (Berndt and Triplett eds.,1990)

?*“Productivity and Economic Growth” & #9"% %& 85 3L (Jorgenson, 1990)7/H D H DT
D,
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27 Productivity and Economic Growth

i
2 pade 3.2 Growth in Sectoral Output and Its Sources, 1947-85 (Average Annual
mr* Rates)
od Contributions to Growth in Output
m, Rate of Rate of
@- Output  Intermediate  Capital ~ Labor  Productivity
ag Bmassiry Growth Input Input Input Growth
on F;:ulﬂm, forestry & fisheries 0192 L0068 0014 —.0051 .0161
W- [ezal mining L0012 0067 0067 —.0011  -.0051
n- C=2’ mining .0078 .0090 0071 —.0098 0015
of petroleum & natural gas 0187 0149 0160 .0061 —-.0182
B lic mineral mining .0234 .0099 0061 —.0003 0077
tion .0308 .0182 0028 0086 0012
l, & kindred products 0228 0160 0010 0001 0057
h manufactures .0033 0065 0017  —.0011 ~.0039
ile mill products .0201 0111 0009 —.0022 0103
ccare! & other textile products 0245 0106 0012 0010 0118
: r & wood products 0199 0128 0039 —.0014 0046
sture & fixtures 0299 0150 0024 0046 0078
b & allied products 0318 0189 L0049 .0034 0047
d ing & publishing 0299 0185 0040 0070 0004
a icals & allied products 457 0217 L0080 0041 0119
= leum refining J0288 0169 0021 0010 {0088
i r & plastic products 0453 0272 0015 0083 0084
& leather products -.0150 -.0118 0005 —.0063 .0026
H e, clay & glass products 0252 0142 0040  .0030 0040
=  Pemary metals 0032 L0038 0010 =.0009  —.0007
Saecicated metal products .0228 .0112 0035 .0048 .0033
_ Sbchinery, except electrical .0398 0184 0058 0058 .0098
_ | Eecirical machinery 0534 022 0057 0092 0164
Motor vehicles .0351 .0233 0040 0014 0064
©  sber transportation equipment 0441 0273 0039 0105 0024
! Sswuments 0505 0186 0072 0123 0123
s Wscellaneous manufacturing .0204 .0090 0023 -, 0016 0107
|  Tmnsportation & warehousing .0223 .0105 0021 —.0006 .0103
. —smmunication L0637 0113 0223 {0083 0218
Zectric utilities 0543 0189 0164 L0043 0147
Zas utilities 0398 0285 0075 .0017 .0020
Toule 0354 0113 0074 0062 0104
F=ance, insurance, & real estate 0405 0142 0118 0134 0011
Jower services L0388 0183 .0081 0137 -.003
Tuvernment enterprises .0330 0175 L0081 0098 - .0025
Z=vate households 0489 0494 — 0006
Sovernment, excluding
government enlterprises 0316 0316

BT 5 A0 MIKRD 3 ETHD, s LEENLDOWICH L Q) E@IZFNFNR 2 5D
RICHEST AT A —T A NIEFHEICLD),
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(1) Growth is currently undergoing a dramatic resurgence in interest among
economists. This interest is motivated in large part by practical concern arising
from the great slowdown in economic growth that occurred during the 1970s and
has continued to the present (p.19).

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

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

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

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

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

like that presented in table 3.1, shows that the assumptions underlying this

model are clearly inconsistent with the empirical evidence (p.26)
(3) In table 3.2 I compare the growth of productivity for the period 1947-85. The sum

of the contributions of intermediate, capital, and labor inputs is the dominant

source of growth of output for 33 of the 37 sectors included in table 3.2 (p.26).

[5]. FENFHIT 202 2Dk « fER O reliability (3HEN T = v 7 350 2 L& B D6
PUTZE 2 2, N, EOXo TRHMliL, RiET 5202 AT

[BI~[T1 D% A TR ) OARGRTH 5, [TIORE RIS 72 ¥EH BRI 7= 5 [5] &
(61 i, TREDFHAIT 252 T D F ik « #E50 reliability 1ZHEN T = v 7 95 0> 2 LS B
OFRPUIZ U2 ZNE ., GEBN, EHo TGHBiL, fRiET 5002 L3 2% > T
Bt 5, [Blix TERE) cho, L TRE iconwlelT MrEt 5.

RHEIZDTz o TEEMSIT O A REZREZT DHEED 1 ATHY T 2P EEEIL. #
E#m[2009] [~ 27 vkt & pE2EmE] (N HESREIZENT) £ 9% [I—E 2D
APEVE] (PR, 2009) ., PE¥EMERHRE (REEEE) REDOHAROY—EREEDOE
PEMEDMERWZ S ICHEH LeBURmE# 2 QTEICE W - EREO TBbviz) TUTFD 3 M
Ziafi3 % (318~9 H).

(1) ZAUE CHEMITRE 2 EZOBBUR A & b le bW E FITREER OB AR
WEENDZENEDoT, £ L TERKEEOTRRE 125 & itk 0L ORI 7k
WA SNDZ ENREhoTl-, NTIVHRESOT 7 LT —EREERNE S ICFD X
— Xy "NEST-DOTH D,
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(2) 7 AV B O BLS IXFHBAERICOWTIE8 WAD T/, £ERAFEMEIZOVTT 1
HE8MHDT VTHEREIIEEA AR LTS, £ 9 LSRR O/ER & 1T LT,
FREEHELIY OOLEFE LN —E X T U NSy NOHERIZET TONFEEED
Z DRI Monthly Labor Review 7¢ & OHEGEIZB#i S Tnd « « -

(3) FIBEFEMEIIA 7 LRLKER LW SEOEERREFEED 1 2LV L), i
MARTIE 20T T hFo TARIND [EERFHE] (NHFF) OFERND
FEEICEH R SN D ISR E 22\, RERAERICE - TL, SHET 7200 LT —
23 LBEOEITHAD DT DR, TOEBIX, ANFEHAROREZ
72 GO e D ORFMFIBNT, TR TOEEZE U TRALFETICETS
AR ERPE B LN DD TH D, R TH Y —E AEEEER O
ESVITEZE O IED 0 T, HEOEERMIED D BT, FROOAEEF O
DDT I T 4 BT 4 BIEAERT HMEIZ 02 bNRVBREZEL TS, 25 L
TeHFHER ORI S o > THFEMEZFHIT 5 2 & BEPFREOMEEL 2> TED
P—ER T RNTy FEEIERTIHINE VSRR mITITEAE RSN
WEFEDORIUZH D

ZITIHQE@NEVDITEETHD, T AV B TiE BLS 2NEMIIAFENE EF RIS

ZEHAIL TAER L TV DD L, VEEZRRFHFIETHDIZH 000 6T AR TIIBAN

ﬁmﬁﬁ ﬁn%ﬂ#ﬂ%ﬁﬁé#%@t LB BT — 2 T LR IS DRk

Dl d D, 1

17 o bt —EIE B 15 72 EIZRE L7223, PEORMICIFH AN S ETH 5, (1) BLS
@ productivity measurement program [IZk ThH > T, FL 34D 2 D TiE7eV, Dean
and Kunze [1992, p.74]1% 2 [, @Hmsw%wiéﬁA%éW%ﬁA~¢é$Fﬁ%ﬁf
1220, BRI N2 AE P O “output”id 7z & 2 AXMIMEE Clid/ev, 2o, 2k xR
TR - =R [2008] DFHAIFE H & DO HERITAR S Tldiavy, Q) Er k4 7 /3 — L?‘Jﬂ“ﬁﬂﬁﬁ
TEAE % “output” & 3 5 AEFEMIEE DAL BEA 83 X O BEA OF — 4 & AW -FEE I
S>THEMBMENTNS, 4BLS, BEA DWFhOF—ZIZHESL LD ThHN, E%%‘E%‘@Eﬁ%
RO X, 72 & 21X Monthly Labor Review X° Survey of Current Business 73 £ X V)
. NBER <° Brookings 72 & @ conference volumes <X° academic journals |2 FE X5,
18 HERARFHIE Ch > T, BUNFBARET ., AFIEE DA -7 D BRI LB T —
T HHEINTWRNE W IRBICH 2 b OPAEENE ERREFEICROND LS 2L
X22NEAH S, o 2, HErEE SRR ER IS S 7o Eat M o KFEZ B 24858
XTHLZEDO L R RICEAT ABMIITIRIFTEERTH 72, ZOBRITITIHFEERIZIZO X
9 72 RAZ BT % BL DMK 72 S5 ﬁ%ﬁ%?éi%@%/ﬂ*f%otok%6<FE%
03?‘%42? END BT DRI SN SERITIE, SNA MFHCAEEMEDOFHIIZR

(RSB N—E OMFFEE 1L, RFH TR DN T, FAHEROME—& D W TR E
@ HENZZN OO~ 7 a5t OFHITH 5 L LEIFE L TWAD Ko ICi x5, EHITZ
Nz SNAE LEFEREMFATNDS, BFRHIBBELTH, BRFBCRO BN ZETH D &
N, BREITOER B b 24 CTh 5, BEL T, =iwo [FEt e BARE] AT 5
s (Z4m[2011a]) =5 H,
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T AU H OffEr & FEHERURT] - AT A

A ARDOHG & FFHERART] « AT LOBRBLOZOMEREZ 7 0 —XT v 7452
EERHMIC, B RE LTT A Y BEIBIRL T, ZOME & FEHERMAES « > 27 2%
.5,

FPIIHCEMA - BLEHT — F RO FES AT TH D, ARTIIZL K ORFHFRAED I -
FHE PHE] $T28TICE > THBLTERSINATEY, FZR1FI7Z LWHERH TIZH
D, Tob 2T, WMBEBURTHEE (e AERY) FE MHeridanE &)

CERk 18 4F) # M, SNA #iFh D JEAE & 72 2 PESEEBIR DAERUT & 2D 1T O BRI
BOREKENSINT D EEBEMRESRE (10 ARSI Mk, FEfensk
W7 — 2 O - ILFMEND L9 THDH, ZORICE L TidiE 2009122 (10
I FF DIEFFRE TH D)o

7 AV I OFEFT — 2 WEKHNZ DV T A New Architecture for the U.S. National
Accounts, (Jorgenson et al. eds., 2006) %85 3 (Jorgenson and Landefeld, 2006, p.2)
FROMLSFLT (T F—F 4 JFEHITLD), T2 > THREHESEE O —nfbn 32
Bl L7z UK, Canada, Australial®/p & & (35720 7 A U # Tld“decentralized” system
Thd,

(1) The diversity of the U.S. economy is reflected in the decentralization of the

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

(2) The BEA has responsibility for the NIPAs (National Income and Product Accounts),
the core system of accounts. The BLS generates employment; wage and salary
data; productivity statistics, including labor productivity and multifactor
productivity; as well as almost all of the underlying price data. The board of
governors produces the flow-of-funds accounts, including the balance sheets. The
Census Bureau collects and reports much of the primary information through its
business and population censuses and surveys. The SOI generates tax-based data
and incomes used in calculating gross domestic income. In addition, many other
agencies and private-sector organizations provide source data for the national

accounts.

19 Z @ 3 EORPIIZ 2V TIE Wilson [2006] %, #EH Canada DIRPIZ SV Tid Baldwin
and Hartchaoui [2006] 2% &,
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(3) The NIPAs, the productivity statistics, and the flow-of-funds have different origins,
reflecting different objectives and data sources. However, they are intimately

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

B3 L C, Triplett and Bosworth (2004, p.10)IZLA FOROUNL 529, 7 A U I OAFENE
FEREWFZE D data sources (Z1%, KEILTBEA ®H DL BLS Dt D2 %H 5, Triplett and
Bosworth iZ BEA ® % O % H >, Jorgenson % H.lx &35 7 /L—713X BLS ® % D% T
Wo, 20

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

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

(3) & lwifetdiEV Y, In addition, the difference between the estimates of
aggregate price change obtained from the expenditure-side measure of GDP and
the double deflation of industry value added is another frequently overlooked
source of difference. The expenditure-side estimate of the GDP price index is

based on a chain index in which the weights are the shares of individual

20 2O XD R HEAEH,. & D DUREHERO LRSI 5 b DR —HEHBE D A L]
—b, AROHTHRESND L O LiE. HATIE MEESNDOERE] 7259,
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components of final demand. In contrast, the industry measure of price change for
value added is the difference between two chain indexes, gross output and

purchased input. Each of those two indexes is based in turn on the composition of
the industry’s sales (final and intermediate) and purchases. The nonfarm sector is

then an aggregation of these industry value-added estimates.

X 52, Gordon [2004, Ch.2]i%. 2. Basic Data on Output and Inputs §IHD“Data
Sources and their Main Features” T three basic sources 7 paramount 72 & L TR D40 <
FLT(pp. 53~, T U H —T A VTEHITLD),

(0

(2

3

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

methodology that differs in many major and minor aspects. The NTPAs also

include data on employment and hours of labor inputs on a consistent basis, and

the agency that produces the NIPAs (BEA) also maintains data on capital stocks
by industry since 1925.

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

for the labor input data used by the BEA, there are two important differences.

First, the BLS data are available only for three sectors —private business, private
nonfarm business, and manufacturing. In contrast, the BEA data set is available

for roughly 60 two-digit industries. Second, the BLS data incorporate for period

since 1948 the result of extensive research on the composition of labor and capital,

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

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

divisions on the long period between 1870 and 1953.

7 AU B TiZ. BEA, BLS ®%47 59, Bureau of Census. FRB 72 & @ BIREEET 23 .
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X° Brookings Institution 7¢ & CRff X415 conferences X° workshops 35 L OV DR,
512 academic journals |25 SN DB W72 LW EOWIE GG CEIX, Z O XK 5 RIEEDORE
BRHE - AR LU THLWEHHICE 6 SN0 B L FERQE DY « FEETHH D,
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7= & z21Z. Brookings Institution TR 7= - THIfE S 7= —H D workshops Dfk
RO—ECTH % Triplett and Bosworth [2004] “Chapter Eleven: Data Needs” %2 £, =
@ Chapter ®/NHKRITZK DY TH 5 :Inconsistent Data Sources, Alternative Data Sets,
Negative Productivity Growth Industries, Labor Hours and Input by Industry, I'T
Capital, Capital Flow Table, NAICS and SIC Bridge Table and Compatibility of Time
Series, Medical Care, Business Services, National Accounting Concepts and
Productivity Data, Research and Data Development in Margin Industries, and
Industry-Specific Issues,

Z ® H H“Alternative Data Sets” (pp.327~) Tk D an< 59,

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

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

(3) More relevant for our focus on services, the employment projections program of_
BLS produces detailed industry measures of output and employment over the
period 1972-2000, covering both goods-producing and services-producing
industries. This is a basic data source for the productivity studies of Dale
Jorgenson and his colleagues. The data set includes output measures for a
considerable number of the services-producing industries that we have used in

our analysis. ...
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LEDISICE T 2002 ) LAML, [BURTIE, b TEAR0n -« W, A3h7e [
) VAT A AD=ZXBIFELRN ] EAK LT, BRETDHEDD 2L NES
96
CRFHERGRE %2 — b H D2 WVITHATIUE -+« ) Aol ) 2R3 i,
IERSIVUE, SEEMO (5] Kt - - - | T HIMEHIEA D, TiHicE
T BB EEOMFETER Tl <. BURA SR CHH L CEMT 2 M EMISE Th 5,
BT, BHARTIE, BUFOWNINT, AEFEME EHRIBE L B0 HEROFITE HIo k3 2 2
fig « FHEMEFACTH Y . [LERBHIUT) &0 FFIEES TN S 720,

TN | Z ST - RIET B0 2 3D THHRE) 20 2 NS RE Z L2 @0,
R 202 BUN KD 5T DB O WU HON T MRk —HoE Tt
WL, B A =%, HEOANBTH D, HEOMLIEMICOWNTEBMADOETLENE
Br L, ®5WVIIREENEDREOET MR LIZE LTH, TOEBUIFS T
2V N, 28

(&t mit | ORI o4 N FA %

AEPEME EAFENR A T ATRWVHMATSH, EOEMENZLTE L IENE LRV, Gordon
[1996] DFEEfE R A 5 H LT =#@l2011a, TR Lz <, (D) [&miEml) o7 2 0%
LA XY AOE[SG B OEENE ERRIE, R OEEOREES I L TUMETH o 72,
Q) EARRL A Y OFREIZH L TH/METH - T,

BHID 2 SDOFRIZT, ZNENT AU EA XY XD R 5584 pEM: B35 HRBINIZ
Y, 3 OHOEIT, AEOMME - MR - AEEE (FIRE) O 9784 EA-58 2 B 5
T, TRl 1% 1979-92 OMIFICE v, RG] X7 AV VLA XY X T
EVDITBHFICEE L LRI N TS,

RVTRT 2 OOBIEFRT [EftEm) (CHET 28R CERREMZRTT LT DR
T LHmb Litien, LavL, FHUFER TH HIEIE, & I Ot L 72 D FtiHEHIC

28 7275 [§5K(incentives) | DY 2 FEHNEE 2O LT HEANH L0 E LIV,
RERAOICIZEA Y TRV b Ly, L, B, MR &« -] ETHRETR
ZHLEREVREBR I D TV D, 7o & X, BHHES « KRPERG T olEER - wER O [5H
) IREEAEEERDST= 21T A ETRTOMES 25 Lo BIEREREE KE RS
R DOIRNER B IR R N N B3 L2 v o 72, fHUIZIE = #w[2008]. & 0 bit 364
~69 HAx S,
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MR D LEZXDONRELAS D, 29

L1 ROBOWMYLENE A% (%, %) 1 7 AY N, 19601992

I
FIRE JFRsr % PNFNM  BR wilivies MRS od v—Y2
1960-73 | 1.20 1.92 328 1.3¢ 237 443 368 205 136
1973-70 | 0.49 0.46 0.90 045 -153 0.4 272 064 041
1979-02 | 0.43 1.18 2.50 0.64 009 056 200 222 068

FIRE: inance, insurnnee, real estate, PNFNM: private non-farm, non-mining, non-mamafsctiring

RE% © Gordon (1996) Tabie 2 £ D fVERL 2.

&2 HOFOHELES LR®E (F% %) 4£YZ, 19601992

B
FIRE JFESEsEM SE%¥E PNFNM B8 utlites MQEE @ H—Ex
1960-73 | 0.54 353 4.60 277 261 G.80 4.96 2.89 1.04
1973-79 | 1.97 220 1.64 1.43 0.48 316 222 -0.03 0.42
1970-92 | 0.00 218 4.42 i1 1.68 4.45 3.62 1.59 -251

RSSOV TIRL L 88,

&3 XEREODE - & - AR R (FIRE) O 2% 0% (V% %) , 1960-1992

FAVAH A—ARIVFP AFHE QX ITIS5VA FA4AY AFVA
1960-73 1.20 112 715 1.70 2.70 0.54
1973-79 0.49 -0.33 1.40 311 227 1.08 1.97
1970-92 0.43 -0.25 117 225 0.45 224 0.00

ERUESCOLTRE #80.

L, frd ik 19811992, [1Ad: 1962-1992, F ik 1961-1992 KD TOM T— 5 455 o

LP TiZ72 < MFP IZEE LA ® S aia L, =#i[2011a, ¢l & HI2FDIFEHRIE TH % Gordon
1996] = 2 I =\, fEERITE D B 7R,

29 LV FEL <1 =#®[2011a, cl. & 512 Gordon [1996] % £/, The BLS data record & the
NIPA D& fil5y 85 o> AL PEVE b A3 $8H%E O FHIHE R 038 2 B3 L T Gordon [1996, p.15]1%
W< L9, “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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Bl - B AR P R B e & R Miwal[2013] L Y

KEwsliE, BAROREH GBS L OZE OIEFORER - fE > AT LA DOBLRIZOWNW T, ED[M
R, EE R 2 BRBNCAN L CHRR L. XHIG « S o B - SEEM & 2 o J7 Mkl
DNWTHRD, WhiE TR Th o, R TIE, Blm s UCAEN A RIBEICHER
EHDETHDEN, HETHRTH- T, BARORFEFHIEEDIRET R TH D,

T ZCIRAEENE R SREEUA O & LT, EE ORI ORI D HARO TR
Gt & FEIFEORBRMRICEE L TR Ly — A &2 BT %,

3OO DERMD Y DI, 1994 4725 2010 A= DO HIM O H A O DU 17 [ BEE FEat4E (£
B, ERE) o ERT, HE TR Rtotal &R TR E 72 AdjRrtotal 1Z, £
ZIRRSY & ZEEEE S OFAE (AL EM) 27, JRRFIDR D TLE O @ ELH
ZEEIAT 2R~ Ok L, FEIFHEEMEORINL, 720 ML EBT 5,

Qarterly Real Inventory Investment:
original vs. seasonally adjusted, 1994~2010

rtotal e AdjRrtotal

2 FHOKTIL, FRVINEER U A% — OBRANEEH L8 27T 2 LI, KED
51 DU~ 4 T OBUE O R RN E R 2 IR R L, & HITEND 4 10EH OS2 E
(martotaD Z/r L7z, 72 & 2 0%, & FEICMET 289t (BEFEO~A T AETH D) 135H
1 W OBEQL OHER 27~ 7, 4, F FEICILE T 2 QL 22 b FEICHE T 2 Q2
(BFEOT 7 AETHD) I2V¥ T L, BAFRHIEZVIAET D Q3 IS TR LD BICH
FEIF L A E OIS TR EMIITLET S Q41 EH L, B4ED QLICAK T+ 5, &S0
A2 R T HAVBRIE, AT O OBUE 2 Rm 3 9rhuf & IR —E L= L7, 4 103
HOSELHED ZHNDOETIXNT O I DO RSN DOEE L D R Th b,
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(Rrtotal) , ZRHEIZA B DA E LW TEERE & AEENLE# & 2OV T 6 Rrfinal,
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[ZFHIFRE] OLFE LWHIEZZOBMWIIKGETH724A9, 22T, KMo EE
TEEREREAN . HoM b AN CRA D EEHEA N BIMENTZ00 Z & RAIMEEZ
HErnT I ENBERIND, ZOr—AT, [FHIHE] OFRLE L TARINDIEMEN K

HDOX D AdjRrtotal TH > T, EDKD Rrtotal 1T K& < 2D SIS D

S

DI IS S, THREIEE ) OFIEIZET 25FMeB (S 512, AdjRrtotal (278572
ZLOMERH) AROTHUKT L2559, 30

30 X-12-ARIMA %#i@EH L7z &V 95 LLEDIFHRIZE SN o7, X-12-ARIMA B X TZD
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B et OVERR L, HEEHEDOWIE - HEFEH1E, LIcdi o> TGO FEERINSIL - - -

[ZREHEE ] 2 E BT, BT OIET . SHEEHEOHIE « HEEHHER SICET 5
EREP ORI F SR D T TGO, MRE LTESZONERNI ENENEH T
bo, Tk zIX. SNA OHEFFFIEOMRL (HEFFFIEMHE (FERHEEHR) | (R 17 458
YRR, AL 24 42 11 H 16 B, WEIFREESHRASIIETT ERRFHER) 2E) 20
AL U THEE L TV 213 o pEE IR I BI4 D #0 B545 [2009] TFRL 17 4 (2005 4) FE
FHPEAER— R EMHUR) 2 AT, ZORERLSICHRTEDIEAS I,

THEGE k) SN CE72L LT%. output, price 72 EDEFRIZE DD conceptual
issues |2 E X115 “hard-to-measure” sectors (Griliches) 372 < 72\, w48 & [2009]
DEFRT LM, AARTIE, =R - TU Ty bz & OERT DLV LRAR
Bl XIT E A E RSN NE EDORIITH D, | “conceptual issues”7p O FARMBEIZ D
WCagm T DS 3 FFEINTAEE LRV, BB issues ZBIR U CHRIGIR « B rIREMEZR &
[ZOWTE TRV AN DAFZE - BiEtd 25 2 & ZRUC K DHEHHE L ZONED RIE
L BCEOETM - LEMR ST, BARTIZEALTEEICR > Tl hhoTe, fFE LT,
FAHERGE O A 3 — (FHE - BEE 2 ET) . AFHOFNENE Th HHF5EH LB
SIS AT A AW TCF R R OFIHE CH BN (BT E2ET) CEHREEREO
WL, O XKD REER issues DIFET HIT & A LR L 22 WIRILAA R BRI IC o7
> T L T&E T,

7ol 2, BUFERRCER, 2B, @, [l - 815, &fD business services, legal
services, [N EARIGEN2 EDEFEFIZOW T, [“output”“prices” 7 & Z #EatERMG B 2
EDXSITERLFHL TN D02 LABLT, BRERLIHEE - RETHL Lz
Wik U, TAR I TV LM ECFEE GDP lRH T - - - 21 LRSI
THELREEDME DD IRNTEAS D,

“conceptual issues’72 & D FEARHIFEIZ DWW TiEam T 2 M AIRR S, WFZE - Biat 3 BitA
INTH, AICHEEET 2 LITNE BV, FEE - 18 - BRZ I L 1220588 O
FEMA S, HEEHERGE (Z K 2 BERFHEHRE OB R - f24k & R D 72 8 O FEIE
M. Ha2PLETHEHONEL IOMRE HICZEDRMTH HHGEHERS 2z AT
WFERR 72 BB 2 ERAEORVWELRER, T4 77 L LTOREEL HIEBHO
BEERENNCRIEST D, oD 4077 ) MEKEZHD Z L & BHRDKG D
WA, BERHEREH] « AT AOBURIIRE R THY | AIRT 25 OREGEKAED [
Y771 CRESTONDEAD,

HAIZB I 20 AR B U CIE A [2001, 2006] 22 M, fEiEIZ1%,. Miwal2013]
footnotes13 & 40 (HAFEN TH D —Hi[2013]D7E 13 & 39) # &R, 3 FH DX DIEEIR
REBIDOEFE LGOI ZRE TR TARMETH 5, FMEHERKEE O BER KRG 7 &
ORFHEREZ G D, XV FEL <X Miwal2013] (H 5L, Z#@[2013]) 25,

43



AR SN D520 U H1EENERL L, RAx LIERICET2ME L HITDL LI 1o
ELTH, Db laissues (72 & 21X, < O —E R 58O “output”E“deﬂator”@pﬂr
) 2oV T, R T X DRI & L CHIRERBOAESELND K b
DTk IZEH TE §°, better measures DJER & ZF D 7= D improvements D FE A E AN
—BLIBmFEEEEST oS00 LitZe, £/, WD quality improvements X°
new product 23 LWV EFIZOWT b [Ak S 2 WXL OME - EHEREN RS 5,

ZZETIHEREESNERELIZ VWK D ICRZ D00 LIVRWAREIEERS [/ 30/ e ¥ -
HIZEHE., G - BEEREICONTS, RIUFRE TR L SR, & 2E REPER
FURI ¥ TIETE EEITIEEBRG MAEEO —EFE 7206 WG & b AR KT 2 Huff b5
B, BOIE - WA - BREAI R SIE LA EE L LA E LTh, T5E B 3T
%, i) ZELRETH D, ZDr—AT, “output”, “deflator” & & (ZAPEME: LA
T LD L HIERE LT 2 0w H 2

% OY— B APEENM & & T NEPHIZ 72 D PEFE 7B T, “output” concept & FRE—IK
@ deflators % % ¢ price index @ concepts and measurement (2D T & [FAR DG - Ik
WIS, B MOEER issues DIFEIZER LTHIZE - ET L, RE L - &GO
BN L CE 727 AU DIZBW T, 2009 FEICFIfT & 3viz Price Index Concepts and
Measurement & 83 %5 NBER conference volume (Diewert et al eds., 2009) ®
Introduction (Diewert et al, 2009) ® #& & 57 |2 & 7= % “Outstanding Issues in the
Construction of Consumer Price Index”® 9HH® Y X D% 1 IHH & L TCROML FL9
(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. ' GDP. Apetk LR EDOE, ZNOHRIEFHIOEETHL H 2508 (B
FEATIE, &V DI —ERPEEKTE) O“utput”<“deflator” 72 £ D HK concepts °%F

Ol (measurement) I IFEE /R FT 2 I F 2 7 FUE L - B O RN KX i@ 7e
KTNWZ ENIEL GBS TS, HATIE, Z0 issues ([ZBT HMFHCUEIEENT- &
BIZIET AV BT L TRELSEHENTEHEY, #ERE L THRORERIB LRI NE
AW RFHREICIZE V2 OS2 BT 2B TV D, HEHEREE A v —%
BUBUNERE ., M FHEZS0RHIEE. SHICAT 4 THREZ2ECERSEOL L

R DR8EEE « BT RIIZZER CTH Y . T BEERE OGO A E I W
T AEZROBRAE - g L2 8 S EEH LT 5,

31 7= L 21X, Berndt et al eds. [1990], Griliches ed. [1992]. Hulten et als eds. [2001].
Triplett and Bosworth [2004], Jorgenson et al eds. [2006], Berndt et al eds. [2007],
Diewert et al eds. [2009]72 & ™ conference volumes 72 & DIF{E L NEMN Z D S & Wik
Flo, REBFRRICOWTHIMIAFHRGENMTOND (BDWITED LS A R
RHIINLD) KD 72 issues THIUL, FHYTE LN T TITRHEEZ5E T L, HK issues
LLTONONDORIZEED Z b RNIEAS I,
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HOfE » IEAE 7R SEAHE R AV S g &

BREDEEAIGERZ DIEMEL bR D ARG N Z S OFREKRZR THE] 22 EEICE
BHICHESNDZ EDa X - ZEITERTHS, WAL, NIEIED . £, IEE. A,
AFlige, B, R, OERZ I 2 AR & AERICE T D R Rk A2 A T D ERINC
X 22t FFFEED concepts X° measurement 2NAUFEME « IEREMEICZ LiTauiE, AEE
ELTHELLRWERBEZRIEDLIEH I, ERMOFGRIAIFE TR, AR AR D &
FPESR < 78k S UTTERNIC E’Jﬁﬁiﬁ%ﬂﬁ?ﬁﬂ@fb DALIRVN, B DL R FNE & FF O AR
DROHNRNE D TR, FRITLVELA L, AL FRITRNICHkGE T 572

% 5 o
FOTE « IERE 72 FAKERE V(R S VT, SO AR O u’? ’Bﬁz?‘ﬁ”ﬁ‘f\“%ﬁjﬁﬁﬁ% (=
(ZRME) DAFAET AR, AFERFEORIE, A - 2% - - Rl 2 & OB TE AR

RN L REICER T H7EA 9, AL fxéﬁﬁwﬂ@@ﬁuﬁ%ﬁ,ﬁ - KRIfa DIFAERE D 5%
WX DR E MEIT R, BRI S S RETI R - HEE O — 20 ANl e
BR OB EITRYIMIC Do Tk L, BERES LRI T 5008 Ly (b
I, TR NI REICHIRICH R LRWVBEREN [Eii] s LILRW), A7 4
TEEOEERAEL, ZOREIZEACIEIC LRV, 82

FREtiL, &E - BEEOHE THHEKARERICH D, BASMKE LTRIVUT, #HEHER
HHIOGE R 2R & O T CHHARFBERICHD D, LdIZ, FETOEBEOETE N
9 BWIZAN L TYERR SN TV 2 5T 2 50 & L T ORI E RN S/ & v )
JEESLHIRAE D TRV T ICH D720 b H Y . MHARRZER LB - REL, 5124
M AFHENIZ & A ST T2 o7, SNA Figt & OBRIZOWT LRI TH D,

32 [HNDHOBEN ek REIE 0GR 72 Ehi ) &, X 0 BME CIEM R HEHCHEIEIc &S
i, FVEFELOVREZINOD Z L nb L, bo kb, komnE 7B « (B -
it D725 9, HRFEH R H T2 £ D evidence (288 < KL L 72 23 SRR BUR M 5
JEENTEX 7=, NTIVARES O OWTIZERDR H A0 LIV,
W) RRIFBOR O F Tk O BAREILZ B L TIHEL LWRERSh 2 B L T,
HAIZHE4T L T evidence-based policies Z# /T L CTE 7= & SNHEA LV HFEE L LR
Thd, KREYIZELRSDOPLEIRD N ? B - IEMERERRHOE/BOI-DIZZNET
PLEDBE N 2T T D MENH DA I M2 =D~ =T « X7 Ot % e L5
9. ERICTE RV DO TR Wy, GDP, CPI, M ERRIgHE 2 DIChEOSRNH
L3H Lt LanL, N7 VERBERICUGE T R E APRBRIZEHEIC R b TH 2R
VW, T 7 URR, BARREEAEROEILED T NILD0ITE N, | EFITITE LA 720 A8,
BLO®H55E 120 RTOMES « 24 W THBBEZ SRV, UTIESEER
Thod, WhgNEG, ME, Tl & ORGIZBET 2 BBl Z M 5732 < THE < DAE
HNREERIRIBICHDZ &, BB ZEIThHoT-Z 0, ZNHOBEDOIEfE R &
REL LT HEREIFFSEDLZ LT RNA D, ZRaRBEOEEBII OV THLHEETH D,
I, TBIFOBORDENIHEIE L7020 (BUFORREE L X %245 7) kD B ARRFIX
JIERRZ - . kaozﬁ XL, A CRrole (FBEERELE 2GR0 o7) I8
Db BT e - EEES N LV O IFSEE - BURIYSE O N BERBFET b,
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MAEERFREREZER L, SHETOMEST - ZEREZFM L, AARL LTOEE LWV
AR ARG L, R T OLEND D,

[7]. UL, filz, E5°o5T -+ + 2

HARDBF M OWT, FEPINEL LI OE D coverage E'H. 1B 1L, FIIEH O#E
FE LRI 2 & OAMIE T e T _RER» DITEELS . 2B ARORFHSICEKR
BREREEZHT TS (B LWV, b LR, HD0IE, BEARH 538) LEZXIAD
L, (L, iz, E9°oT e « ~ B2 LELIOD 2L &
IEVNIDN? ] ERETLHIEAD,

BT 5 - MaEREOREENE, bbb E iR - FRROEZ S, ALK
TFBATRIZ & 2 ZER R BRI DSEMEHE B o TE 0 AR ZRIKR R OB (2W) RS
TRWZ L ARG RISROFER, « JHH (W) BNESTRNWI L, EHIEE
RBARE D [GE WP ES T MK OFERMMNEG TRV &, SHIZYEOHEE W\
IR AEE NP EIICHELTYH) EHETOED Y 2NEL BRI R
—HETLHLHONLZEREDNTHICTIER LTS, RENRELIEAD, 34

33 Y e TR ERRED B OTERIECHLLE, I 512, IS ORICET AFHMEOMEN S e L
WZDWTHIREIZHIWT T 2 72 DI B R TFRD 0125 DL D RIICIZ R, 2ok, [H
L. - J@kkwﬁ&%&%ﬁ LTW5,

34 THIRE72ARIL « GERLIZ IS S BRFBOROFEBL, LV EU2NEDOHENT EHED R
WHERHOSEEL, EUI 2R 2 BRI FE H U729 (BERENTE) O —f@ o7 ik
HNETZ LAY, TARLORBIEL L TELT ., ZOEBUTMIT TZMEORNTFIZEEL

T, Lo, iz, oo Te » « 2 EUHT DL LITRDBRAT: « o] DT
WA D FHEND R RWInE LLRy, 2287« « 2] LWV RIL T, #Eb N

BIEE B & 4 mE L, [ZNELEERWVWARDRLI 2N L, £V I) AT bR EIE
DOPECRHERE R 2 FEICKB L TWD Z &, ZOEBITNET D N5 b BURHE
Fraefids2 &, RELT, ZNLUAOER - B - [EWBRS I BT H 27
<@ofwé ENRETTE ] Lo bD7EAS, FERE LT, BURMERZRD 25 THIERM
1%2F - BESHER S ) OH2 6T, 2 OER G FNOEEN 2B TR EL2BE S
TUWRUY,
RNOBEEROERIRZ UL, [BOROEENNEOPEIZEG-T 2 @k B F I3 %
TEAMMBOMEDLHIREDOTHY, BURKEMOBETOLH>72b0 L LTHEmBL TS, |
BRI OIF L A EDERNRZ IV DL LTHENOBEREZIFANTE L, HEL D
D RICRA B 2 DTy, 7206 THIREZRARML - FEMLIC IS < BRI BUR O FE281 |
ZRATLA TR, BEIILHAL, 2OV AT L% 9 ELIHEH L TV ABIBFR%
JEAIHR S, AR ERIRNOERZLEE /W, L0 HIDTHD, BLIFETH 7L
BT THIE ] BB ENDHRM - TVED AT 4 7 ORBGRES., —HTIHEZE & LIk
SNDHFEFHD - TEASECIEIAIEHET 2 s 02 bRKEA S, [HH
PRARPL « GRS S IRFEOR O FEBL) 72 EOMOMNT X, #ERE LT, 205K T
&5%@%%&%%A-ﬁﬁmik@%%%ﬁi\m%%%@%@a:&mﬁéﬂ%bm
20, oo - NN TFAHENDL NS, L)L, ifE, E90oT: » » 2]
ERELTHARE %Tiﬁ%
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TERER] 722 5720 &, BRAMRFEIE2ME DX IChd LI 0nHr0mn? Eo
FEE DI Z 20T Tl &2 BEsTOn2 200 ikix s -« 2 L L, TlESHmEX
EH< E LT, FTEhRHESCARE - 280 8 TEE] o BN EEZ R LT, £5 T
RNE IR U AMME I DID L DN LT HME D7,

cEEZH Lz « o, L L, RO BEZ T, HARDORERE A2 %718
BoEiCHRI L, R ED L THOEETDHOIANTE L0 - -« ERLERFOH 4
MENENDNLZTEZ TWELEETLNENI ORDLNONDHFLTHY, £5T52 &
 [#E] 3250 CTT) BNEZORIEZETHD, REEONENRAMETH D £ OMHRINZE 7R
2 5| LR ZEHZE 2 E THRICABEYE 725, 2D ORI L TBERED
BENEZIEOND L, ZHIEELL DEE issues DESND Z L3R, BAD
R EHIE R OIRA IR FREIC - TIZW R « « < (372, BE 5 <UL, BHatHER
ERENE CTXIIG < WHENSE T L TWATEA S, FERINTFEIC O VW TS, [EER] 23E<
MBI, —EOMRETT THRTEX B4 9, %< O ECTRBED issues 23
KREEE LTSl 2 L5722 & benid 372,

Project D RDIR B34 1% O/ B RAH: L ifim DYy Al LIGMT 52 &

EELPEEZ., [EAMEK] 72 8O A v R—2ER (HBOERE] HD5WIEE 0Bt
DIMEHENZH L D) BIROHEFF 2R LA TS LIInE by, (o TEEE) oz
(B L OFEE X, B L C Admati and Hellwig [2013] 22 /,) A7 4 TETHLREND
Ly, TBURZEZ RTNIZEROES AMCH LR, THThH, ZARIEERTD
TOIER (BORZE) IZho-bIlF TlidZewy, Ll - » - | EHRLTIEZEZALER (B
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B - BB EORRICAENLT, £HOWORIUICER T2 E B HT Lo REL W)
LT LE oA Te « o, EEKS L, £/ AX720) EEXDMEENZL, Project
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MBEIXE 2D D TT ) EMEREE L, JoORBEFEEITROML [BIE Lz THREI$E
FRCTA, FAIBIMLE A, BALOEMITIVEETH, Zhnbdbb, R Rl
TL2OBRFOFEHTTOT, LalL, FHEEL LTFEREW-LET, ) HoER 0Ex
ZROIUZ, (1) #F5EE 280722 < OEEN [EHFEE] LR LTV AR FEZH S
U, Q) EEBLOTORMORIZIE, IR L TV RN E S L BIZ, BEkL TV T
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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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