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2020 ERF T REERAR 2005 FFH~REEWAM 8.9 1%, 16 FREFHIEKENH 16.5%,; KIBHHT
WA ENR = EIRA R, HEARRBERWEH, UESHFHTHR. FERAEL RN A5
BhEs, KNI THRENEST

HEE—HH, BiIRER~VEEARBMBEARCFBEERNS S, BT TtV EBEFeE, M
Z T BN & A RTRADIER T, 2005 FRUK, T ML ZEBFNT A A RRALE I IHEIE N
B, 52005 FH R&D 275480, 2020 2 2005 FHY 11.2 7%, FFIIBKENR 18.2%; 2020 £/ R&D
ARERYER 2005 T 4.7 %, FELHIERKENL 12.3%, FEAZBRNAMP LA RIERKIR PSSk #
BWRGBCFENNERI, BEIX 16 FROFHARNS T, TIhdVANeIFEEE LT RERHERE R
EF#METHENRA. BRIRSERZEXLT TSV EFHEERNMRRES , IO FRAEIT A
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Sk,
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TEBEEXHE CCR 1 C'GS” BRI E S H A 1995-2002 FHIZE, #REXFH CCR 1 Malmquist-DEA
RV T FE S A AT 1997-2004 TR, X LEERE N T ER BT,
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T, TR (2019) 5 M K-means Bk, ZBENTERTHMIER T ZMAIFENNET, I

112 FZFRE 2022.09



ET =B DEA R B SRR SLIER R
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HHR T NESHKIBGE, EEWEEIET 2005 &) 2020 FRZREHKIE, 1ENARSCSIEDHTHREREIE,

(2) A, FHZE
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HFE—H A AR BABRA S HEE/E LMHEMERE, &tz SPSS BT/ M,
MNEFEBIEH. FHTRHEEWA. R&D £ R&D AREN L8N MNMEAF =BT ERTHEMES T, &
BNMTE (E1), BA. ZH, s NEEZEE 001 RSB (MR ), BEEMEE, TENRSTHTON
FIEHE
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HANMEESNRGEHITEEST, HEIGTARMBEERAZM, KT VSRR E,
Wit 2005-2020 EFAEIN _E T Al 4N AR LR NAFIRF & 7= B ST 04, BT 16 ERN=FRANERER
BARMEENFIE, TELERNEK 1 ime MTR 1 PITUEH, FHEERANER. FHERAME. F
PR E S HH 09720 0.979 F1 0.993, =FEAYEELRELBATEMN, Mk 1 KTUEHEK, HE
FARER T EEERNE 2012 F -2015 F£. 2018 FF, R TNHFMEARTFHE, D TFHERRE; KERAR
FAEH 1 FIFM R 2007 T 2008 T, 2017 T, 2020 T, 4 FF DEA B, AR AEE T FHEERE 2012 F -2015
F. 2018 F, R TIHNFEMERTFIE, SEARGERERS 1| FEMZ 2005 F -2008 F. 2010 F, 2017 F.
2020 £, 7 4F DEA B, ENEREFEHMERHB 2006 G 2010 FF. 2011 FF. 2013-2016 F, & FFHER
ATHETFHE, HESRES 1 PIFEME 2007 F. 2008 £, 2017 FF. 2020 F, 4 F DEA BH; AR
MEILE) DEA B MG ERAME L BILE] DEA BREKIFMN A 2005 F. 2006 F. 2010 F, FEMERFZ
HMENER TN, AR EE SR a0 E g FHE AR R,

x1H—BRICR AL

Ay SABARRCR UHARRCE AR FUBLA
2005 0.994 1 0.994 irs
2006 0.988 1 0.988 irs
2007 1 1 1 -
2008 1 1 1 -
2009 0.973 0.981 0.993 drs
2010 0.989 1 0.989 drs
2011 0.975 0.989 0.985 drs
2012 0.932 0.933 0.999 drs
2013 0.933 0.941 0.991 drs
2014 0.936 0.949 0.986 drs
2015 0.912 0.928 0.983 drs
2016 0.978 0.993 0.985 drs
2017 1 1 1 -
2018 0.965 0.965 0.999 irs
2019 0.974 0.98 0.994 irs
2020 1 1 1 -
SFEAE 0.972 0.979 0.993
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#7 10% N EZMHRLE

BA2 (R&D AREHHE ) BT 5% WEZEMRE ., Atk , ATIZ A Frontierd.1 AT & 1B,
R 2 BB SFA TS
- R&DZ FAATI AL 1k R&DA G 4= 4 i A g A% ek
o REA bRz T REMEHE | i T
O 1980 440.20 1.00 1 980 440.30 ~1430.00 1.00 ~1430.00
PHE R B IE AL -90.74 6.37 -14.25 -3.10 2.55 -1.21
LA S E R -2.30 0.42 -5.43 1.92 0.61 3.16
ol i) 140.30 0.99 141.75 2243 10.56 -2.12
sigma—squared 9.365 1E+12 1.00 9.365 1E+12 6.31E+10 1.00 6.31E+10
gamma 1.00 0.00 46 560.42 1.00 0.00 39 720.88
Log likelihood function -252.45 -210.56
LR test of the one—sided 679 731
error
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FEHSEERFRAEIMBRR D T AU HLLEATE, BETHEVANRE, mBs—F@, Xt
R&D AREMEEXRHRAFIAE, TK 7 R&D ARERLBEMMTEAEN, SHSEE R ~RENE
IXSXANEENEIBEEA—, MIIENTENEEEN 124, FEFEER.
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NV BRI I T R&D £k HETAFIRE , SIEMER I R&D KHMMEE, XU sEHTHE
v BTSRRI N, 1207 IR A IE, SEM IS RGN, X T R&D AREHNYSXHAREFRER,
W ATSFIEINAER B T R&D ARENEEMMEE, SV AMEREEMN— 184, 3 R&D LHEHNE
82 R&D ARERHER 6.3 1, BHEER,
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1= F3 Frontier4.1 3% _MBRzEfFE, BH 7T R&D ZHMR&D AR YEXHIMRALEN
MEENTEE, BIERENSEZEMARENRALZERTEE , IREHGRIMNIEMRENE =R
MEE, NRIPITUEY, ERBENET, 5E—MESAEERLE, FHAERGMERFAL, FHx
BAEARGEAEIMELCREEE T, AR, DBITHET 0.1%F00.1%. 2K ERKE, M=FMEEK (&
BREAYE ., GREAGENMIELE ) OFEEZmAA, BT 2005 F7) 2020 FE—FHEERFEARK
REEZIE KR

*3 B PrBRCRE TR

GRY) ZRGHORACR HIESF SVES HUERR TR
2005 0.971 1 0.971 irs
2006 0.977 1 0.977 irs
2007 1 1 1 -
2008 1 1 1 -
2009 0.971 0.974 0.997 drs
2010 1 1 1 -
2011 0.978 0.995 0.983 drs
2012 0.93 0.931 0.999 drs
2013 0.935 0.944 0.99 drs
2014 0.94 0.954 0.986 drs
2015 0.92 0.931 0.989 drs
2016 0.981 0.991 0.9 drs
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ER) eI E N VES AFAR R LSy ES AR
2017 1 1 1 -
2018 0.966 0.967 1 -
2019 0.971 0.973 0.998 irs
2020 1 1 1 -
TG 0.971 0.979 0.992
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FZEFARIE DEA B,
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b 2B T E=FE—MEACIFRER, ZMFHERERARMCENEEIEG R N, mEHaE
RYERFALE, KANLDENEHELWAKR, EENTEFEN=RUHTEREEEEY N, £55
ZBYBEEY SFA SCUEAMT, AWM ERB MR EICHAIEMN, T IE R R&D £ #%F0 R&D ARERHE
BT E, BFELTEALEAEMAE T, WIEINRSIRF, RIPEATEF WS, Bh T
TIVREFARARMBSHRAN, BACFHNERMEN, SHSBEER~HRENEMN, BFF R&D &%
M ERED, AWK R&D ARMMFEAEN, RINAENEER=REANEN, FEREFHAZR
BRARBEMES, FOMEARSHFERAIERHTHRE, SVTEFN TR AARBRARLNEFEES
%, WEF T DT IFHERAIRFA, I AERIEMNT R R&D KB MM T ERE M, HAEDT
R&D ARERHEEMME S, tIVAEHFENFLUHLKXEZWRA, MAESNTEVAERECERN, &
FEEBAEOIER B B A B E IETRRT, WA B ECIFRARAEREEINAE, kS
BN RES,

(3) BRABAREMIEHEE, BEFHLE TSV HBRHER, RIEEMESRERHNER, M
2005 £ 2020 F4t 16 FH, £ETWANIAZIRBEAIEE 6 £, 3F (2005 F. 2006 FH 2019 F ) 2
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ERAENEE, Bl eFESINAR;, TUEERRNEARMABHRT Y, ZFTI A AREEFTMEAR

118 FRIFEREK  2022.09



ET =B DEA R B SRR SLIER R

BOE; IR A. FTmEAFEE S ENER, ERRENIIR TINRRAEE, RSHAGRI
HIRANHEAA A2 E T W AWRATHEROKGE, ZHE—PRUTRBEAT AL RNER, BE
TERARITNEFRMSBAIEL R, BRI KEE D NIRRT E TR,

(4) s TR EBIZEMEIEARF, (RERARSERNRTT. RIEAX =K E&H DEA 247, ©H
GAMMA ZE=ZHTRE, TEENRETER (0, 1], 2IEHAFE R&D ZKHAMFALAREHHEN
BAZEN GAMMA B 1, HANMERE T ZHEBELNEIURE , BYLIRZENZW T LR AT, T
A FEIGBAAWEASIHE . JHH. R TR FN S ERAREE, RIBREIENE, s ITkd
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(A= V)

Empirical Research on Innovation Efficiency Based on Three-stage DEA Model: Evidence
from National Industrial Firms from 2005 to 2020

CHEN Chi

Abstract: Based on the operating data of China’s industrial enterprises above designated size from 2005 to 2020, the three-
stage DEA model is used to conduct an empirical analysis on their R&D input and output. The results show that the
innovation efficiency is good, but there is still a certain distance from the optimal value. After excluding the influence of
external factors, through comparative analysis, the average pure technical efficiency remains basically unchanged, while the
average comprehensive technical efficiency and average scale efficiency decrease slightly, which has a relatively large
impact on the comprehensive technical efficiency, pure technical efficiency and scale efficiency of each year, and there are
problems of insufficient investment and redundant investment, indicating that environmental factors and random errors have
an impact on evaluating the technological innovation performance of industrial enterprises. The three-stage DEA model can
more accurately evaluate the technological innovation performance of industrial enterprises. In order to avoid waste of
resources, industrial enterprises need to find a suitable development scale, and ultimately improve the overall technical
efficiency by improving the scale efficiency, and put forward corresponding countermeasures and suggestions according to
the research results.

Keywords: innovation; three-stage DEA model; efficiency
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