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ABSTRACT

STUDY ON THE INFLUENCE OF ENVIRONMENTAL
PROTECTION TAX ON THE GREEN TOTAL FACTOR
PRODUCTIVITY OF INDUSTRIAL ENTERPRISES IN THE
YANGTZE RIVER ECONOMIC BELT

ABSTRACT

Industry is an important pillar of China's economic development, and the
acceleration of industrialization has brought about many environmental pollution
problems. Environmental regulation to curb pollution emissions has a significant role to
play, not only can vigorously promote China's economy and ecological civilization
construction of the harmonious co-progress, but also can lead us to embark on a green
and low-carbon development road, so as to achieve the goal of sustainable development.
The report of the 20th National Congress of the Party clearly puts the promotion of the
development of the Yangtze River Economic Belt as a key task, so that the Yangtze
River Economic Belt has become the main battlefield of China's ecological priority and
green development. In view of this, this paper selects the industrial enterprises in the
Yangtze River Economic Belt from 2015 to 2021 as the research object, and analyzes
the impact of the environmental protection tax policy on their green total factor
productivity through the double difference model. This paper firstly calculates the green
total factor productivity of industrial enterprises in the Yangtze River Economic Belt
from 2015 to 2021 through the SBM-DDF model combined with the method of GML
index, and then introduces the environmental protection tax policy as an explanatory
variable, and at the same time, adds the enterprise size, asset-liability ratio, profitability,
cash flow from operating activities, capital intensity, total asset turnover ratio, company
age, operating income growth rate and other 8 control variables, the measured green
total factor productivity as the explanatory variables, and R&D investment as the
moderating variable to explore the moderating role of R&D investment, and finally
draw conclusions and put forward relevant suggestions to better promote the green
development of industrial enterprises in the Yangtze River Economic Zone, and thus

improve the green total factor productivity.
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The main conclusions of the study are: (1)Through the implementation of
environmental protection tax policy, the green total factor productivity of industrial
enterprises in the Yangtze River Economic Belt has been significantly improved; (2)
R&D expenses play a positive role in the process of environmental protection tax to
improve the green total factor productivity of industrial enterprises in the Yangtze River
Economic Belt; (3) the implementation of environmental protection tax promotes the
green total factor productivity of industrial enterprises in the Yangtze River Economic
Belt that are heavy polluters, but the green total factor productivity of industrial
enterprises in the Yangtze River Economic Belt that are not heavy polluters is not as
high as that of industrial enterprises in the Yangtze River Economic Belt. However, for
non-heavily polluted industrial enterprises, the promotion of their green total factor
productivity is not significant; (4) the implementation of environmental protection tax
significantly enhances the green total factor productivity of industrial enterprises in the
upstream and midstream areas of the Yangtze River Economic Belt, and the effect on
the downstream areas of the Yangtze River Economic Belt is not significant, mainly due
to the fact that the downstream areas' awareness of environmental protection is higher
than that of the upstream and midstream areas, and the increase in the awareness of
environmental protection brought about by the environmental protection tax is not very
significant. Based on the empirical results, this paper puts forward the following policy
suggestions: (1) optimize the tax rate of environmental protection tax; (2) expand the
scope of environmental protection tax; (3) implement differentiated environmental
protection tax policies; (4) optimize environmental protection tax reduction and
exemption policies; and (5) improve the efficiency of environmental protection tax

collection and management.

Keywords: Environmental protection tax; Yangtze River Economic Belt;

Green total factor productivity; R&D investment
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A f8 “U” KR (Wang&Shen, 2016) ", 1 LA [ (il AR Fext 4, 3R
SRS RS e R SR =, R Bl IE L GTFP B ka2 ETH, [l
AR, e S E, st gt GTFP EJ ™= —E PG (Li &,
2021) ",

1.2.2 BN R LRE

FESEHEM S ORA B2 T, R 32 B I HE D 2 i BEOREAT IR A, AR
XA R e S T ARG S AN sk B o B 2018 SRR LRI BT
AT, AE IR OB ORI BLIX — SRS B

o IEEORYBL AR S T



W1 i

P T OB AT AL & BRI [F) (9 22 3 A A R AR, B AT
(RPBLRE —Fh UE SRS SR IFMIF R R R LSRR B[R RE R R s
SRR S T8 S I BLICBUR,  RUABTE I FU A B B 5 (2 i3 X Sk 4 (2 R B
R 720 oo i 2 it . GRURAE . I LB ST e B R
PR 5 AR/ SPOEEAT (5 SR IS BT SRR BLER CRBES, PUKERSSE 20200
A R AT T MBS R ALE LRI )T 2 R A BB AR R TR 1
i, 20200 . [FJE A I I OSBRSS RO, DRI B SR R A Hh
J7 we B, Hhan BRI AR B Y KAERE ], ARt B BOR DA R T
WAE SRR REBAATTIE, 2023) Y. WEMEE EKE, AT R
AER H R 3 7R HES SR PR R, A O AR A PR 1Y 5] Bt BUAS — I
PN (ZEELT%, 2024) ™,

T BRSO S e A B A 7 AR R 5T

g b, SERAEFFRMIE R GEE RN S HE 2 MR, X R
B 7 TR AN AR 7= 1 AR P REVR ARV #E DA S EH IE = AR B BRI 5 esn + ik 0 T g i
PRI B SRTM, PRI EH AU R T =2 14T, e a4
TR AT RS R AR R Y. ST, SO ERAE RS IZmE,
BN R T TR KAR L T DN R A BUR FE bR . T 5% T RSO %
A TR A PR R R 7L R A LR LA AT

(=) BB TN SR A B R AR T BRI . SCHROR PR SRR, AT
ATARBATRE S, (RHEETANRMFIHE, =g a4,
Frari e 5 4 R T A 5 R B A GTRP K (EF7%, 2019) ™. Jdkl
i 5 SR R Rl A S 2 A7 AR, B SRBOU 3 A PR 3R 3 AR AL Pk 24, T
FFORMMEK, NSNS HEK (D4&HE%, 20200 7, MifA AT (et E
GTFP HU3GHC . AR St V2 P IR A3t et Bl i it L AR T ARV 5, Tm] I 2 HI DR
IFWIN o 55 TR BSSE HA S DA A sk PR [ 6 W, X PR BSOS T R 2 W S o T,
IR E R . (ZE/KZE, 2020) ™. TERURRAOIA BB T B, IRBLsE
TP BOCEE MO WS BSO8R R 3R I B AE R R
BUR, ATLUE SRR AL I 45 0, AT AR L2278 XU o 3 SR B R AR 2
SR BT WOR & B RO BT A, R AT TR I LB AR TR W O 2
HP . BT XFERER, RS KR EERGH AL, IREE R B
SRS, HET R T GTRP, (BE405ma%, 2023) *,



HR LR R b 22 A8 S

(=) Bl i sp 2R A P RN . & BURHELT — RPIBIIIL
WU, XS A ROAR T AN SEBR LA, ATITES BT E oA AR R 78S
FE S H] o 3X — W BOSUR A G 5% T L @RI EE s, 1 B e A3 4E T B KW
Vo R ML R TR ARG ARG . Fe0lA B T EEEFE . Bisder
ARV AT D6 EL (R LA PR BEANBER TE R, M 2R B9 SN PR OR AT AT R 22 1 A 7 2
K okE, XLt T4 s A S B AR GTFP (JREH, 2021) °7. fEX(Y
BRI 7l 2% b BB A7 B n) R 1 2ot 2, 0 T IS Ak T b A
AR, REERCEEM T — R 5 ERENER A ECE, (HiXLl
AL S PR IE B AR I R AR B RS, XA GTRP (et (87, 2021 ©,
SFF B YR, BRI R 6UE B F ORI KRN, FER g LRl
VERRA, M fedt ol A ERAE SRR . thoh, X—BIEER /N A
WA= RPETHEM I N R . GEalsg, 2022) 77,

(=) Bl s ot 2 0 A B3 A P FR R o BRSSO 23 BLRE B8 42 1y TR R 40
BCAE, AR BUSON 2 St o0 B T 7 BURE R B A B AR B BRI 28 B, (R A8
T BURF SR R LS AR (PR, 20200 ™. FRAERLIRON 70 il e HESh 4R
WG RS W PER, JUHRN T EUE TR X T 5, Hagtik
RN G (ZEbREE, 2023) Y. AR I AN e S Bt T 5
M7 2 (E TR S G, A I AT 2008—2020 AFK = A 41 AT TR
Kol , RINIGAERE 52 S A AV I 1380 56 5 35 2 2B Rk 1 =AM IRl GTRP f 42 T (H
i, 2023) ¥,

=\ KT IRERTBL L Al 43 0 4 TR AL P R A

TR T AR B ) S A B AR PR R T, RIRE A =R A A FI

o CRUFTAMERN T, RIIPAEL CRIBE SR & PR A St A B AR R
IR DRI B 2% - T GTEP AARAS i DA E 38 5 A ok Vs e HE i T BUR AL 2 M 865
JeN IR AV AT A, M b AT 2x o Blfr . SRE =S, 2020)
o BT LA R PR R SOBCR RE S IR RN B S R IRR B, XU B
T AN AIBR B AT A SR R, T HAT ROt A T Ah AR YR B R RN R
Ko (ERBMERS, 2021 " HERIBUHII0 LA BT 23280006 HI5
(R3d5 BeW o A HETCR RIS (g i3k BRI Y 8GR IO 4R T AN S BOR I RF ST . (3
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BT, ASCRHMEE 3.

H3: A FARE G Gedill, MBIORIBIN T e dERIT 2 50 Tl H 5 Ge ol
SRt B A RN RE L IR
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£ 38 PEHFRIPFRAVEZESKIZLFE LI EaER

3.1 MERIPFHIERE

AR EESHAE H RPN, AR A O 4 plon & FE BUG
ME RORVEXT S, KEREABNAE A, AR Bi NI, JEAL R
PR RN B, A, EWES T SRR RPN BOR
I B (IS ORI B LR IR o

3.1.1 HEis &M ER

HEG P A ORET T TS, 2 A X fX) 2 AR e b i L E A v P 5 AT
B 1982 FFEMUAG 1 CIEBHES 3 AT IMED, bn BB HES 9% IR 1 1k 30 57,
X e IR RIS R ARG R e —. BT, SERR CHRS PRyt g B %
B) S — RINEMIE, ArETE S F i N B — (N AR A U A O B 85
arE T BRI, I HIRE TS, DU ORI . B T
2014 5, EZREE—P B 7 EES YNGR, DU RS B 2 5
F 7, ARAEA AT N D15 RHER, RIS

H2eId 30 ZHEMERE, HHG R EAAE . 5, XAEBIRE L
T FR) ST bR A 5 SERR R B IR S A A b, ZBRR R 2%, IX B TRAL T R U
AR, HMELUE BANHN S RAT N BB, X TS RV HESCE B ST R = 2 B Y
R, XEATERE A ER L AP RRE R EATEE. =, HATMk
PO AN, R 5E 179 A5 DL RR DTAE, IXRIRET 80— L8y Lk it
AR SR, BT ISR AT AR AN, ISR A R I, T
HL B 9% i S AFAE TR BRFE, R BET A R LT AR AL o

3.1.2 SMERIPHM R

MG ORI B 5N SE AR SR E C 28 O — TS IAESS . B N A IEAT
SGPPIROURAE, X BRI 2 Al LB LA BA IR 5k, JREK
SLARSAT RS 9 5 DL Ze i th 2 Rl R . X — i BEAERIYIN 42 75 A
—EMPCR, HEELF SRR, HimEi e, st brid k. Ak
EEAEE, PEELAEBL ORI 5T AOE A H 2 kgs, MEASCE R AR
M 2. Hk, RECE#AT 2 0Bl e, JE AR ER . M prE s
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ZAGURBEAT TIRAIISCEE . JRIM, AEREL R, B EA IR BE I R — Al
SEEBER, T TR kAR 0 R AN AL S SO W B B e — MR . PRI, A
BT BOR AT VAN NIARAT 9, 8075 RN 5 B 2

R KIE RS OHERS ATIZAERE W, ARG BUE) R HRRD
ZTAE 2016 5 12 H 25 HARMG VA IR Sy (P e N RITAT B A 58 frA A
) W, AR EE T EPASRBER N K . N SR T E L 1T X
ORI R SL IS AR, 3K VAR S, FRTERe X BT I HET S 2l B s R
RISZMR . IR “BRSOBL” FEAR, AMXUBUR A SC RIS, 32 A B BE Tt 3152
BEPAAT FARASEAZ . B s PEAE Y %, ARBC T USSR B, Toheks S os
e BEAh, RAlBRIABIR &R, AT BT 3R R BUR SN IR E AT,
I BENS DAL OB G5 1, DN IBUR B B8 DA R e AT al F500 (0 U BB I

f£2017 % 4 A 17 H, IWERBEREM R LA 1 IUE 2 1R —
(ABLRIBLED . IXTURA AR R AT T 2018 2 1 H 1 HIESUEAT, r
B B AL ST HETS B P RUR g 2B A B R B & T AR BB CGABIfR
PBUE) B, 2018 F SOV ORI B K o, HSChtid FE s T
FAXT I (S 3 ARGE N 55 B A AT A Gl . 2018 SEFIM IR BLRA A 209 12
TG, 11 2015 FERIHRG BRI 178 4478, XA LAE NIRRT B34
BRI BURAE T NAVER . MARIEIR G, SRS R BN AR 2 s
ks

MK B v DUE Y, SOOI 3K BAS DB T Bif B S S i ik L4
TG EI . XMARR S BT AR ORI B I Bah 1 1, g i o 4
WL S His Y. XA EAMV I PR ORI B N, dfEzh 7
ANV AEBEAT SR R, S T Al gk e B A A

% 3.1 MRRIPRHILAHERR

IR ORA B LIERERR
2007.06 (HREHEER A TR T %) SR HIF IR U BE R Bl
2014.11 B ORI BLE S G 11T O T 3 55 e
2015.06 (e NRSLANE IR (R BLid: (TSR B LR
2016.08 IR B IE SUHE N 22 ECRSLVERE

2016.09 (P NI E R R RIE (ER)) RS iERE W
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< 3.1 IMERIPHRIALEHTZ

2016.12 TR AR E R H A TR U BOEE AR R BLE
2017.06 (e N RN E PR ORI B S 2610 (ZESR B AR D)
2017.06 (A CRAPBUAE A DM EAL A 2 )

2018.01 (A NERIEANE PR SR B K 3t

3.1.3 HESBRSIMERIFHRISLEE R

FEXGHETS O ] B RIS BUR 0 R T, B B I HEBGE A5 T
77, ORFFABY BB — 2, BOR BRI ORI (1D RSO R 5
HETS R 25N 3 o B M PR HE GG B AL AN AR TR, AR Al
AL HARAE =208 . (2) BIHME: MBI BIS I 15 HES 971 7 28 45
), ARSI A YD RAT5 G KIS B Tl ax PUAS 2 0]. (3)
TR PR ORI BT T AT HES et 207 SORA E . BRI S, FRER AR
PR TS R HE SR BRSO LTS e B A, DA AR
FTEBEREl . (4) BiARiE . ORI BIMELE | His e Sebnat, RI4Z ek
15 PR TR AR SRR s PR O B BLAT . [ 8 1 B IR IR SR LR B I i AR AL,
FEHES T e BB AR B bt 2 e T B I B PR A0

I A —2 XA (1D EEAL: HES 2R TATEBUER, R
PRI LR T 205 . (2) WARIR: G e b e 77 L= UoN, TFREE fR
PRLA AR AT BUMYN . (3D FEWREAE:  BIRSEORI 5 T A YSCHE S 2728 A
FHFAEBIA B R4 Bl (4) FENCRR . AEUSORE e 2245 SE N el fl iy %8, BAE | 4k
W7 R CBATROE), FHBSHICH TR, AEREREN B3 RIEK, &
JERARER T TIHATIE A
3.1.4 HEFERIPFIEWINR

2018 4, FREERYBLEMA LLEGEAT, S8 e B S LR Bl Ak
BT 15144070 BT, 2017 PR RS 908 219.9 1478, FElE SR 32%.

XFEFRON 2018 SR RIBISL I A SE— 4, il B S BORAR AL T PR B
M IZPIE N 5563 . BE 2019 5F, MR BB IE K 2 221 1278, 5
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2017 SRS RN AR T, XU ISR BIBOR & a7~ R . b4t
XAIGAE T HHES 9 ) B AS L BB ORI B, R G TS G i RS )
U, NSERERET =R G, M ORI B AR SO 2 0 128 b R
S5 H IR R R RN 134 8. 2020 4E A BRI BLRL AN 207 1278,
FHXEF 2019 £E[FIRBI RS BLAN T BE 6.4%, 17 2021 £E (KA B3 AR5 BB 4 B4 21 203
1276, FHT 2020 FFFFRET 1.9%. 3 4hidik R85 R4 BB ISCZE B ISR SO H
o AT RUE HY 20192020 43 FE PR ORGP B o5 BN EE 23305 0.13%,
2021 FFIX—LLE [ 0.12%, FREEARTBIEBUSCSNT & LRI H 2 T RE& s
2022 SEIRBE R BLBUAUN 211 1270, AHEE 2021 38K T 3.9%, [ 4FER L E
294 0.13%. PELORIBLI & EL IR KRR, (H 2022 02 H (BRI BLE)
HELURE — kI K . BERSE R B O 7 5 4, ERSERP BN
BRSO N 5 LEAT SR A, BT DAL 4R 82 5 S PRI R P BLBCSR , B A b S B /b
PORIR Ty BRAITS G A H A

WHERPBLEE (%)
0.135
0.13 013 0.13 _ 0.3
0.125 N
0.12 NA12
0.115 /
0.11 7011
0.105

0.1
2018 2019 2020 2021 2022

- HE (%)

3.1 2018 F£F 2022 FIMERIPFHUINERBLD YN HEEC#EE

3.2 2015—2022 FHISBRFIMERIPFBIER B4 (Z)

2015 2016 2017 2018 2019 2020 2021 2022

WEA RS 173.4  200.9  219.9  151.4 221 207 203 211
HE5 %)

BAERIR: e N RSN E B 2018-2022 B 5. 2015—2017 4E (P ERISSE4)
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2015 2016 2017 2018 2019 2020 2021 2022

& 3.2 2015—2022 FHESHEMIFERIPHRFITRIF&ZESE
3.1.5 I &5 MMERIPFIEICER R

KATZFEAr Dy b B 2R & 5 04 S L ah A9 BB, 4 i ek XS o i 5 e
ISR . IZA Bl 12 O B AN 22 50 R ST AN, ATRI N = E B4
DFIX . BSERM T B p) B WALy, XX DR R 2 2 51 J AT
SRENIR B, MEETHSetaL. ik, A TRITHH 28, T,
WAEAN R, XL X R B SE Ty BAR AN I B X, (R IR B A A R Sk
BHANYE 7. fJa, M FRID R ER. SN IR ER, XS5 45
SEAARXS B8, B LT ImE e TR P S . X = A XA R 501 (AR
2N, KA T —DNERD U SRR G SRR R

NN 2015 FFEH] 2022 FFARKITLHFH %A 17 RIS SR BB, W]
LA H T il 1 X AR B AR S iR HE TS B A SR R B e i 1, VL5 2 8
ARAT 22 B s SR AN B e e R A8 0 o

# 3.3 20152022 FKIIEFH & E T HESRMME RPN Bz
2015 2016 2017 2018 2019 2020 2021 2022
T IR 3.91 4.03 4.03 2. 14 2. 87 2.71 3. 15 3.59
s gl 4.93 5.61 6. 54 4. 86 6. 06 5. 86 6. 81 5.93
Hh M 3.69 4. 39 4. 95 4.57 6. 35 5.94 5.85 5.13
X = 1. 89 2.18 2.03 2.13 4. 96 5. 88 6.57 5.36
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7 3.3 2015—2022 FKIIEHFH & A MHISEMIME RPN Bi(fzT)
LY AN 8. 36 7.76 8. 44 2.37 3.24 3.51 3.26 2.99
i ikl 5.16 5.97 7.62 4,39 7.72 5. 84 6. 59 6. 96
Hh
b1 5.21 4.93 5.21 3.13 4. 55 4.17 4.03 4.12

X
* i 2.38 3.52 6.52 1.81 2.25 1.95 1.85 2.02
iz L5 17.09 22. 34 24. 82 21. 52 35. 89 35. 24 36. 79 40. 96
Hh T 8. 26 9.31 8.09 2. 22 2.92 2.81 2. 69 3.16
X 2 5. 30 5. 62 6. 35 2.95 3.72 3.22 2. 57 2.73
Bl KR e N RSRTE A EGHS 2018-2022 B IE L. 2015—2017 4F (i [E B 554 %)

#F 3.4 2015—2022 FKILE T S XHHS B MIMR RPN BiI(fz )

2015 2016 2017 2018 2019 2020 2021 2022

EipIX 14,42 16. 21 17.55 13.70 20. 24 20. 39 22. 38 20. 01
HRiEHLIX 18,74 18. 66 21. 27 9.88 15.50 13.53 13. 87 14. 07
TUEHLX 33.04 40. 79 45. 178 28. 51 44.78 43,23 43. 90 48. 87

BAERIE: T N RSN E B 2018-2022 B 5. 2015—2017 4E (P ERISE4)

T BN 2015 4EF] 2022 FFEATLL G b R e X HES SRR R4 B A
B, ARG H 2018 F=MBIXHEH L 7 R REEY, KRB (AR BLE) 1
2018 FE IS . FLUR, N il X HE S AU A B DRI B — B T i
XA R IX, £ 2018 £F )5 Bt XA Boaitm T F X .
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CMREZRETT B 718 £ AP R, 3 ) ABOARANURITR A% O (4 153 BRIRAELP™ i 277 o
KRR RO R A RS A R R A R R s, A B
HAREMTG G H AL G DAV, ) B YR L AN A K5 SR 78 0 22 B A sUE AL 1)
WA UG MWl grt ik RARCR I M R H AL, Tl g (i R oy —Fhig sk
I 1 OR FH AT AR 2 A B 20 B R O T R B R g o MUK T TR Tl
OB — D EE AR A SRR, BAKI DA EKS5ES
MBE ORI H b, et Tviszsh 5 B RIS AE I A . i g5t Tk
RO — BRI E E pOOE R TR, RS R E R SR A R 0 E . R
117, AT B X 75 AR BUUIR AT R, B 3 SCIUIRIA B & 3 7138 2 EFR,
NMHESIE R A 530, R HEBEIT 22 5 iy 2 o R 1 0 B R AR

2018 4, (ABERIBLIL) HEATAR SEAB LRI BRI IE N TIN o AF Ay B DG
(K17 37 3 1A RIS LA T, 5838 (3R DR B K I B 5 s s (5 5. —
JiTH, ARSI N T RSO S A, HESIIS YR, SO T
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R R TBG 5 —J5ii, BB oK TR, RIHRR A 5 R KT,
Wi brm B KR BOR T . 2018 4 (B {RIFIE) SR KIT 45 L
Al 2 5 R B R 2 By g LR LA 5 T

3.2.1 IMERIFFREACTE S ol e MM M E

MR B GBS — Fhai g A BOR LR, e e etk it 2s il
LERITESCE I R, HEShZ G sk e . BRI S, M ORT Bl T Yk
JBAT NBEE T IR ABLSORR T, IR LATS G BN AL BB, B« 254t
B, USRI, ANGRAZHL, A R A > SRR AN g
R ) IR RSO, A S A R AR . TR EBOR, PR AL
PSR, T PR LS T 5 ARCRAR N 17 fE,  SKBLE T REAL I H br . BE4H,
BRI B SN, MIESK BRI 1 s Gedb b i AR 7 dH . D IR S DL, X
AV ANFFAS R SR 2 — BT BOR B R B AR S G, B A BEAT
PN EERE AR, AR AT ORI BRI AN, T B A Al 2 PR A 7 A 1 [ IS
RIPHAEE A TSR E B ERsES 7. XM, Al E s IR &
BRACE, G A B O B A S BN, DR A A BRI AT BE IR K TR
BE B B PR AN H . AR BRI, KI5 s G Lk
PR AR H B B R B, KA E A TR A B IR BN s & B AR, KRR
Ok ETHERRB B A7 A 9 R TR RIS . miE. i
EER . TIHLERE B AR R RCRAR N B, B e Bk sk 7k
IR, HESh T84T Bk F SEINA R . ATRFEEI T AR R . B, AEUSOA B R 3
Bxt FHES L A M ah H vk b, sGsmr R e ZE B 77, B AT ALY
Al

3.22 MMERIFRIBEICIEFHE R HITRERAREFH

FERITA T IR T, FATTLAUE Sy PR IR KRB I — SR 5 (7]
I, PRAT R A I e B ARSI, O SRt BET TS 77, AR 514,
HEBh TV TSR e o BUR BRI G1 AE T, 1o vy 37 0 LR £ 7 2
PRURACE, WE ARG LRI 1 Tl ol sk ek Jede izl /). 2018
FERM G CAERIBUR), RIEATCOHT, AR BB et KT a5 L
b ARV ARG R HEAT Sk U R . RIS ORA B AL SUTC SR K I T Aol g I 55
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TUH, EAEEAEIE KR & RACAE R T, AT & E 5 A S5
2R o XA S B e b e BRI — AR A S I, B Q3 I BRI AN 2
&, ASRTHEF R, Wb A7 oA, R R ARG B IR A

RS HESy, GOAFFMRRER RO RO RERIR . %5 EAR AR
il VA Ty, IS TENET ERSE S . O ER R, X
RS FHER, SRR KM LSS, X BARSEA T F K E
e B &R, A soKE LT WiEmM. R KITadd, Tk
M AERIR M N BU 5 A, 8 I BR QR B ORATBL SN . — A AL 4]
TRMTRMPFEU L AT . ZAFDY LI eR O RS8R M H br, AW in
IOREETE, KA RECARBEAT T, SIEER R REOR, XES . RK. RE%E=
JRBEAT BN A (AL B o B AT ORI BIIR A S, B 55 R AR AR A% IR S ¢
PSR BB . BEHA, CLNIZAFESE 1 184.77 M RBiIsE, X2
FER R 1AMV IR CR I E N, T seBL 7R EL ORI 5 Al % e )W
Wi PRI, FREEORAP BRI EARGE VATR T ATy, BRI AR
T ANVAEBRGIH A R TR A . XA B T bR m e gy, e
BE T BN SR E RS, SEIS T RS K R HARSEE T IR S 1 Al

3.2.3 IMERIFFR AL F R G RRHEI B (RS

MIERE S E 4 SVEIR AR, X T TalkAvim 5, SRSl ax R 1
MRARRR . FEGRZ A E PERIPR BRI T, A e i E Kz e LRI ] g = 52 3]
SO, X AIANEA SE VAR AT 8T BUR VAR SR 5F R 2 (R AR b, RI— 2835 AL
SRS, AL T IR AT Rk R B . i, AR A ENE R E R 2
AT, BON SR IRB N L TAT 5, X475 BARRENS H I g = Ui &
(AR NBCE Z 1, AR AR PR T5 58 o Al R 0T i i 368 3 A2 I IS 2R 11
FEA T RER I LB U 1 F-Be,  DAOBLIRE R A (A B A . A, 37
— B RHNER ZTRBUE AR IR IR e, X TR DR AL SR 0 JRE AR 5 SR 1 5255
A AR T — M E UL, e B e tin B S,
Mt HES A AR H H 128 o H T B IR IE I, ST s 5B R (1
Mo EHERE TV Abax R MRS, HEM L ERER, R B
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32



95 3 5 MBI RIBUEAR 5KV Bl Tolb Al o (e 7
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F4E KIEFFIVREEEZE~RANE

SGEEBEREFSROMNETEEIRZ M, B EMEE S, AxisH
MATLAB 44, {#H] SBM-DDF #1454 GML Fe 0K A 2015—2021 FERKIL
25 TG eBmRA T E,

4.1 MEFERER

AT, W TSRO R A R INEA V2, H 5 AT A T
YR 028 70 W7 75 8 e A G ARV Al R A0 BT 2R AR = R . SR, A B
4508 (DEA) BIRAEAE —ANEE R m R, RIEARER 5 HE &R 57
H 2 TR AT BB AE A S iF) 3, X ZAAEATE S B g A 7 S R ol m Al b 78
RN B KT e O R BER A R IAH IR, BEW K IR 2 Howt 5 35 il 1) TR
FI SBM Jy [w] 14 20 25 6 50 5 Malmquist-Luenberger 8507 1 E ) 45 & KR IEATHET, 1H
R ITIEAR G WAFEE — R RIRM. ST, AR FRAERR R ITEN, 2% T
OhU'8I#E 1 1) Global-Malmquist-Luenberger 8407712, it 5] N4 )5 ML 8505 7%,
B A S IR 7R AN R, AT SE RS A M I SRR PP Tk S (B A 7 AR

4.1.1 FEMHEEER L (DDF)

Chung Z8 52 # 4 H 1 — M7 [ 11 5 29 pR 2, 12 BRI B 1% 51 NFRN T T[] S AT
7 e e, T A ) R A g R L D 1) [ B A AR S T 1) 1)
B XA RIEPEATAFZ 7 0] 1 R R BN VE 2 0 T R B B 4% 20 (Data
Envelopment Analysis, DEA) BB 2 R T H o FEASCH, fH4E T Fare %8 A
MR A T Re MR AR B BE AT, I B 1) Tl AP AR A 4 7= i 5 H G,
T @ M A AR . A T EHTIR — 08, BN ITH RN E R
P ERFIR N T IER: x RN, y R e, d o AR
o DU R AL 3EE H ) A 7 AT RE PR AR O
P(x)={(x,y,d): x0] LA = (y,d)} * (4.

SR, BB PO AL TR A ST B8 7 L ISP T M ) 9 P A B 1P ) e — B T R HE
N T fEJOX— kK, Chung SFRFFRER M T —MEIFTIETTIE, IRk =
TP ORBEE SRl E NP AT REE SR A 2, DUk o AT Ak B 1] AR A T T
M. HEMAIEAT:
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