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Abstract

RESHICHEIZIEREY BEYOBEMT—22E50T , #REXTOEXEBRFELORES
#(Hayami, Nakamura, and Nakamura
2015)ICRBDNVAMNBH T T4 FI—2VOB/RELERL T, 2 2 TRREEDData Envelopment A
nalysis(DEA)IC L D BEFBIOMEMZEHL TWS, DEAORFHTHBSNEHNRECNETIT
DTELEXEEBRAINMICRMLEENDTH D, DEAFELCHVTE , REAFRI $2EFBHOT Y
N 7"Y K (undesirable output/input) DAIBIZDWT I , BENET—IEBE2TVD, EEMWNEDE
AICKDBEEDZ U IRNT T2 LRI, BEORKBIHTZTS0H |, TobitdHZ2IT50H
ESICEMAREERREL bootstrapiE I K2 D | fuzzyBBEEMEZETD0DN |, SIRMHE
TEEDRSICEHRERIDD |, outlier®BRAZITSHEBRENHEL TLWIRRATH S, DEAT
(&9 T (ZSimar and WilsonlZ & % bootstrapi® & Tobit 2 i &2 2 LR UEOEEXBEOHEN K&
NTELN , ShIZHU TBankerS IC KB #HAFBY) , BEOEBIMOEF LVERICED L
VWOSRXARRENTVD, & SICEEEDHZE S stochastic

frontier D HETE (2 & 2 X% 0 518 & 185 ® Decision Making UnitD 1 £ 14 % & & £ (7 TV < DEAAD
BEL AEZTVYDIBRFERERRBEINATVS, bhbhiEZ D& S EDEABED DT FE
EEEHICEEERIMICEPMZEALTIVOX8ZEEHZNJO0FHEICERY) AhLSELTW
%, CNSOERER B2 THRENBKREHE R ZReconsidering energy efficiency and
environmental systems: Introducing distribution into DEA and Input-Output analysis, with an
application to Japan& L TE & H TV B (REETH).

We have calculated the environmental efficiencies of establishments using waste and by-product
microdata set and obtained the comprehensive results on rapidly developing the data envelopment
analysis. Comparing with our previous research on supply chain efficiency of waste management
using the input-output analysis, introduction of efficiency distribution to evaluate system
performance is one of the contributions of this research. The formulation of environmental factors
(undesirable output/inputs) in DEA is controversial issues. Two-step procedure that employs the
standard DEA and the regression is a typical method, but the regression can be performed after
bootstrapping resampling and using Tobit analysis (Simar and Wilson). Banker et al. criticize this
bootstrapped distribution rather recommending just ordinary least squares. But the other method
such as fuzzy DEA, optimal selection of factors, eliminating outliers using machine learning are
quite popular methods, because the simple regression does not provide a desirable result, even if
it is asymptotically consistent. The stochastic frontier method (sf) was another popular
methodology to estimate efficiency, and a new attempt to bridge the sf and the DEA. We have
surveyed all the above methodologies and will published as "Reconsidering energy efficiency and
environmental systems: Introducing distribution into DEA and Input-Output analysis, with an
application to Japan, in Handbook of Smart Energy System" in a Handbook of Smart Energy
System.
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Reconsideration of statistical analysis in economics: Classical statistics method and machine learning regarding microdata

1. HIREBRFROBE

REBEARICEIIEEY -BIEMOEEFRT—2ZEB LT, HEXETTOEEERFELMEIFS H(Hayami, Nakamura, and Nakamura
2015)I2K B IOMBY TIAFI—U DFERELBL T, CTTIXBIED Data Envelopment Analysis(DEA)IZ LS EFR A D314
HEHL TS, DEA DIREI CTRONTMREZINETIT > CERLEFEBRSINICKMLIZEDTH S, DEA FEITHETE, RES
FHHBFEED T T Yk (undesirable output/input) DALIB[ZDNTIE, SREHILT— LTINS, ZHMTL DEA IZKD MM
DT ETS2RIZ, BEOEBINETIOMN, Tobit ATEITIDH, ILITEMLTIREFME LT bootstrap iEITHDHD
M, fuzzy GEARMEEZETLIOH, DEEHETLEDSIITEHRETESDD, outlier DERNEITSIAZLEIHEFELTLSKRIRT
%, DEA TlE9 TIZ Simar and Wilson [Z&3 bootstrap ik& Tobit D HEFES-MREDEERBOHENGSINTEH, Thic
5L T Banker 5IZkB#tHMAHY, BEOERBOTDANEWNERICHEDIEVIHINERINTIND, SHIZIEEIFRSITEEDS
stochastic frontier MHEFE 2 LD MNEF M D E1EI AR D Decision Making Unit D $hEEMEZFEA £ (¥ TUL DEA AGREL, MEZE Ty
STRFELBMEEIN TN D, DADIIFTD L% DEA BED S F AL L E LTS ML AHERAL TS /OB EBET
JAQFMICEMYANIIELTVE, CNLEDLEBRESIH->THREMNERETHE R % Reconsidering energy efficiency and
environmental systems: Introducing distribution into DEA and Input—Output analysis, with an application to Japan ELTEEHTLNS
(BREETH.

2. MIRERRAEEOBE FER)

We have calculated the environmental efficiencies of establishments using waste and by—product microdata set and obtained the
comprehensive results on rapidly developing the data envelopment analysis. Comparing with our previous research on supply chain
efficiency of waste management using the input—output analysis, introduction of efficiency distribution to evaluate system
performance is one of the contributions of this research. The formulation of environmental factors (undesirable output/inputs) in DEA
is controversial issues. Two—step procedure that employs the standard DEA and the regression is a typical method, but the
regression can be performed after bootstrapping resampling and using Tobit analysis (Simar and Wilson). Banker et al. criticize this
bootstrapped distribution rather recommending just ordinary least squares. But the other method such as fuzzy DEA, optimal
selection of factors, eliminating outliers using machine learning are quite popular methods, because the simple regression does not
provide a desirable result, even if it is asymptotically consistent. The stochastic frontier method (sf) was another popular methodology
to estimate efficiency, and a new attempt to bridge the sf and the DEA. We have surveyed all the above methodologies and will
published as “Reconsidering energy efficiency and environmental systems: Introducing distribution into DEA and Input—Output
analysis, with an application to Japan, in Handbook of Smart Energy System” in a Handbook of Smart Energy System.
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