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Abstract

Land resources are a limited resource, and one of their
characteristics is that their spatial location is relatively fixed. As China's
economic construction continues to advance, the material quality of
people's lives continues to improve and the resulting environmental
problems become increasingly prominent. Due to the rapid development
of industrialization and urbanization, the scale of China's urban
construction land is expanding, the area of hardened roads continues to
increase, the area of productive and ecological land in rural areas is
passively shrinking, and the conflict among production space, living
space and ecological space intensify. To solve this problem, it is
necessary to accelerate the transformation of production methods and
continuously optimize the spatial land use pattern to improve the
ecological efficiency of land use. Based on the above, this paper
constructs an indicator evaluation system for the ecological efficiency of
land use under the "three living spaces" and clarifies the specific status of
the ecological efficiency of land use in the three subsystems at the
national, regional and provincial levels, and explores the factors
influencing the ecological efficiency of land use under the "three living
spaces". It is important to investigate the factors influencing the
ecological efficiency of land use under the "three living spaces", which is

important to promote the coordinated development of the region.
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This paper firstly compares the literature on the basic connotation of
the "three living spaces" and land use eco-efficiency, the construction of
the indicator system and the selection of the measurement method of land
use eco-efficiency, and the spatial and temporal characteristics of land use
eco-efficiency, and influcing factors in recent years. "This paper
compares the literature on the coupling and coordination of
economic-social-ecological systems and summarizes the shortcomings in
the measurement methods and empirical studies of land use
eco-efficiency. Secondly, through an in-depth analysis of the basic
connotations of the "three living spaces" and land use eco-efficiency, this
paper identifies the theoretical basis for the construction of a land use
eco-efficiency index system under the "three living spaces", and
constructs a land use eco-efficiency index evaluation system from
production space, living space and ecological space. The evaluation
system of land use eco-efficiency indicators is constructed from
production space, living space and ecological space, in which production
space and living space include both urban and rural areas. Based on this,
the super-efficient SBM model, which takes into account non-expected
output, is used to measure the eco-efficiency values of land use in each
sub-system under the "three living spaces" in 30 provinces in China from
2003 to 2020, except for Tibet, Hong Kong, Macao and Taiwan, and then
the entropy weight method is applied to obtain the comprehensive
eco-efficiency of land use under the "three living spaces". "Finally, since
the "three living spaces" are composed of three subsystems, this paper
uses the coupling coordination model to measure the ecological
efficiency values of land use in the production space, living space and
ecological space. At the same time, as the "three living spaces" are
composed of three subsystems, this paper uses the coupled coordination

model to measure the coupled coordination level of land use
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eco-efficiency values in the production space, living space and ecological
space, to further analyze the coordinated development of land use
eco-efficiency in the "three living spaces". Finally, in order to further
clarify the reasons for the differentiation of land use eco-efficiency in the
"three living spaces", this paper analyzes the magnitude of the influence
of different influencing factors by constructing an individual-time bifixed

SDM.The findings of the study are as follows:

(1) The results and trends of land-use eco-efficiency under the
"Three Life Spaces". At the national level, the average value of China's
land use eco-efficiency under the "three living spaces" from 2003 to 2020
is 0.499, which is at a medium-low level, and the trend of change is "M";
among them, the three sub-systems of land use eco-efficiency are at the
regional level, the overall land use eco-efficiency of the seven geographic
regions under the "three living spaces" fluctuates between 0.4 and 0.6; the
production space more than ecological space ,which greater than living
space. The mean value of them are 0.826, 0.517 and 0.333 respectively.
At the regional level, the overall land use eco-efficiency of the seven
geographic regions under the "Three Life Spaces" fluctuates between
0.4-0.6; among them, the highest land use eco-efficiency value is found in
North China under the production space, the lowest in Central China, and
the overall decline in the seven geographic regions under the living space;
there are obvious differences in the land use eco-efficiency among the
seven geographic regions under the ecological space, with South China

being much higher than the other geographic regions; at the provincial
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level, the At the provincial level, the land use eco-efficiency of 30
provinces in China under the "three living spaces" kept increasing from
2003 to 2005, and then declined thereafter; among them, the land use
eco-efficiency of 30 provinces in China under the production space is
better than that of the living space and the ecological space, and the land
use eco-efficiency level under the ecological space is the lowest.

(2) Spatial characteristics of land use eco-efficiency in the "three
living spaces". The study shows that the spatial differences in land use
eco-efficiency under the "three living spaces" are obvious, with higher
levels in northern and eastern China and lower levels in northeastern
China; the spatial aggregation of land use eco-efficiency under the
production space and living space is obvious, while there is no significant
spatial correlation in the ecological space as its internal composition
remains basicall unchanged. The spatial correlation between the
ecological space and the production space is not significant because the
internal composition of the space remains the same.

(3) The results of the coupling and coordination of land-use
eco-efficiency under the "three living spaces". The degree of coupling
and coordination of land-use eco-efficiency among production space,
living space and ecological space is at a mildly dysfunctional level, i.e.
the degree of benign coupling among the three is low.

(4)Analysis of the factors influencing the eco-efficiency of land use in
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the "three-living space". There is a significant spatial spillover effect on
the ecological efficiency of land use under the "three living spaces" in
China, and the coefficient of the spatial lag term is significantly positive,
that is, the improvement of ecological efficiency of land use under the
"three living spaces" in one province will have a positive impact on the
neighboring provinces. Under the premise of the spatial spillover effect,
the economic development still shows a "U" shape on the ecological
efficiency of land use in the "three living spaces", and the improvement
of industrial structure, population density and openness level will
promote the ecological efficiency of land use in the "three living spaces".
The increase of industrial structure, population density and openness will
improve the ecological efficiency of land use in the "three living spaces";
the increase of the proportion of productive land, the degree of land
reclamation and the pressure of land finance will have a negative effect
on the ecological efficiency of land use in the "three living spaces"; the
improvement of science and technology and the increase of investment in
environmental pollution control will help promote the ecological
efficiency of land use in the "three living spaces". Improving the level of
science and technology and increasing investment in environmental
pollution control are conducive to the improvement of ecological

efficiency of land use in the "three living spaces".
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G (XEEEE, 20160 o H 1992 R ANE LK, FE 2 MR K et Bl %
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HAE SRR EI T Y GEACE, 20200 5 EWBALE A Tl ks
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I AR R FH 77 20, B R AR S BCRRRE AR CRIZR 4%, 2021 . A
b, A S R R AR 3 25 TR T AR 25 23 A (R 5% F o AR S R BE T i T B i B 2[R 3R
(WG4, 2018)

MAE 2020 4F 6 H 8 HAEBIAEH . FR G RALM AR G R AT R
TIRAERG YIRS E AR, HP SR 2017 S ERLKTS PR 40T
K iR, b REE . A, BB E 8 1067.13 T
M, 141.49 J3WAT 21.20 30, 73530 5 % H S HBT 49.77%. 46.52%AM1 67.21%,
ARV AE 7 B AR 135 Y AN 25 s Tl ys G e /KT Yl i HE R AT Rk TS
i, ARG RHE I, b AL 529.08 J5g, ALY 645.
90 Jimgi, FUKiY) 1270.50 Fm, $ER ALY 481.66 FiNl; TV EAHEEA)

1
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A SR E B VE T AR AR IOALE , IS SR A BN R AT U
(7550, 2004; BH#5t4F, 2012; Zhangetal., 2020; #xk%%, 2018) .

KTFabr ik R HRNFN = Habr ik, FHBkSE (20100 EELZ FHE 74
HEfgcE . RReHE. AR NI NTEAR, UAHLIX Hh3% GDP A% thfadr, THH AR
TR AR SRR, FE0 R ZE R AT . HATE AR, HEAEAE (2011 ik
Y 2 oA = L g A B R P NI 5L, T GDP R AE L bR FH (R 2 = A
Bl I TR EAE AR BT 5, [RIERHERRSE (20100 KA N
PENFERA—; JETUPALZESE (2011 MER EHUF A SR Mk R,
A G AR GV R DR 28 38 ) FH AR 28 B AT I FE (R I8 55 55 (2014
B (20150 ) 5 BRELAR (2019) FFE5F B TUEAE (2011) R A2
AP R IR b, YO AR S ORI R A R R S R A
Ao, RIREE W18 T IR N & AR &N, T RN
AR IR R, RNTEVR N BEA L AR R 7 L 57 3l /K B FE
A 33 SRR B, IR O ARA Y GDP,  AEHAEE = H Dyt 38 Tk R K
TP AN AR R . AR R, AL R T, X
AR AR SRR RATINRE . FHARSE (2014) - =% (2015) « 5 HNESE (2018),
Kuang et al. (2020) . 7KBER (20200 7RI AR BRABIEEAL L, FHANTE
SRR IR B T R E ROV, B B B R BRI AR P I R AR %
Tty St IR0, T3 AR T AN Az 7= Sk T i R B R BT SRR AR R - Xie et
al. (2018) KAV IHIIFYS Fe g N4 0 FH Hb R FH R DR Fbn ik R o, BN
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55 (2015)  #IEEHSE (2017) SHAERGH PIHEA L, Jyidk—Dse R FH R
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A FH AR SRR AT T B . RIRAESE (2018)  XIZEZE (2021) LU
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HRIERIZE T = ANYERE O, R A b b i R AR 25 RO (R AR VP 4 28 50 L ik
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(2) KT ) FH A2 25 20 B 5 12

H T B —FR ARV A T I SR e R AR S 08, 2 HR AR VA TE A L
I B BRI T, WSS RAG . Rk, vl bl B, ZHEETE
TEbr iR R MR IR b, 38 B AR BT o0 A 7 VR g AT I o AP ROV AR
R, & SFA (BERPRIE AT SEUERIAES #0577 DEA (B a4 510

H 56, SFA IRk Rl i A A BOVR R B S 4, P AT BRI L, Wl
EEIL N A . BB A R, S %E (2018) FERFFTT AR RAEF=L
SRR, Tl B B B A BRI AR K O SR N, S e Bk R
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AR T bR A A R TR PRI 7, T8 I R S AL R A 7 R SO Y, o LR
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Sy SRR A b PR 7K SR P 1, 17 A T 3 D e A 7 7 1) B BRAEAE Sy
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ROCRHHATE &, WH%# (Yuetal. (2019) O DLHUR G5 & & KRS AR
DULAEERY, A BDARIEE SBM AR 0 T A (1 LR B AR A R AT IR s ok
AR NIEbR R R, HHESE (2017) KA T IEHEE SBM 1 Meta-frontier 14
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TIETEEE (2014) 7R LR A SRR R R b, RIS NI AR A AL
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BRI H 4 2000-2014 AF [EAOY A SRR BEAT IS, FE3ET ESDA [#) B 7 [A] 41
JRBUIR, WHRAR N HINE S RERINREE, RlER KT ER, BHEE
B EIATER AR HERAGSREH . X5EEE (2021 HAEHE SBM
AL 23 (] 5 AH AR I B R ] SR BEAR AL 72 KT A R AR B R AR SR,
HEFW AN A R IR E7= X AE 2007-2018 4 8] P2k I A A 25580
{6 X IR AT, R A S RMCREPRRCR X (B3, B TG, 5
PRAFESE (2022) EFEAE LR A S BRI I TN R, R Al T A
P BT TR AT AL, A AR & FE R AR S ROR R B 22 e 2
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DA SR AR SRR BMEHF 2 R I, (EARAG X A& T2 EKF, , B2 8
EFHES . REREESE (2022) LUBEIA T R ST X3, R 2 ) B A DGR
AU HL S IAIAR S, W FE R B 2006-2018 4R (8], TR el i e - bR AR 2
BB IRAG, BA RIS ETHE S AAE B35 w2 ARG, B
2 )3 HH R

(2) KT AL 25 R IR L MR F A= 35 R R & i i RE 7

FEBE 25 AR TSR (4 AR A PR 1) H s 4l 0T, JRIEH 2 % AU K R Al
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£ T WAL [F) AR A BRI B8 TS B AN 1 R AR BRI AE L, o KBRS A b RE R
PRTTEFI A ML R G R AL 22455 (2017) B AT BRI ER
MRS A PR BEAY, X4 31 ANME IR S PR TIE T, RIS )2 230
BEAL oA s XSRS (2019) MBI IR AEASIREE “HREBETT” (B AMES K
HESE, X EREE (2019) LyTESOAME X, @ &0 7. &bk s
WA S MR AR, A (2022) WIRHT Mk, LA RS2 i 7ot
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RGO AR IR X8 (2022) M RGAHL RS RGP AR R, LA
IR RGBT RS “ =407 S RER T, XOARSCHE “ =407 T
b R AR 2 AR R R A P R PR R T AR T D SR

(3) ST ) FH A= A5 23R A R i [R ZA0F 9

BTt FH AR A R I BE A5 SR, A 2 o L R AR S BRI s R 3
AT AT, EENEL ER. A Q5. BURSMEIMTRE MR ST, a2
#H M EAR I FA R R R A R, WA GRS I WA b ekt
T b R FH A S SRR R S MDA L A R S M A

AR AR A R, AT T JZ R, o i ) AR 25 R0 1 s T R 3
JEIF oo SIS, 3l il R 2803 R s il (R 3 9 2 AR b T | AR I 2%
T SR RIEAE PR NTRZR . BORS 71 . @ i 5 3
FIHOFI R R, R4S (2016) MESR. ATEL. #4. KFFssimb L, 8
I Tobit B8 73 Hrdak 7 i v R F SR I se R 22 R0 R B, kst A
MRS . RV 20 A SCBCR RN BRS5 R 35 2 5 S50 i L R P e 228 S ) R
JRIR (BHEREEEE, 2018; MisR%E, 2017) 5 S (20200 A BARL R
ST T TR BRI R 2R, R gs i AL . R B
PR 77 BRI R R R RCR K4 S A R AE R VR 2504 R B0H i 1E
TN 2 WA 2 T R, Joh ARl i b AR 252803 R el DR 3R R T 2T » B 8 R B
FEMb R ZE S A EE M 22 5 2 OCHERRE AR N F ST o B Ol A 7= 2k
R I 2 = AR ORI (R, 2016; RIRMESE, 2018; FEEIRZE, 2019);
FARHELE (2018) I 51 AFAEAR N O AR S HCR AT, BRI
B KPR A A2 A5 R TE A 47 1] AR R I, RO 0 IS HE 38 i 2 41
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i1 s A 1 N S A | ATl o ) B 0 A L w2 L B O S s 2
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FEARALA R, ERREREE (20200 MBS T, i2H STRIPAT HLAYH fedy
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RING TR IEIKT PS54 BHE BN i v - 1 R A S 3R A BURAE
17 WA S g ANAE 2 R 77 AR A E A
1.2.4 SCHEKARIT

gr BRIk, HETHEE e DR AR SRR I AR R SN, 3
JEFFIRNAIHT o FEBE A 38 A0 R FH AR 28 R 1) N IR ER AR BB IR N [ B
AR E] AR IS R A DA SRS A R R Gr H RIE T, A2 2 AT . X2 1
b - 1 R AR AS AR IS« I 2 4E . B R 24T TS R FREE ORI, (E A
H TR TR R B ATIAFAE DL E A2

(1) KT Lt F FHAES RO FR A A BRI E AR G — 1IbRitE, %3
B of - FH 0 — BRI  A SR R TT i, TR AR AL A R T L F)

A A R EAT BRI [ SR AR X st o

(2) RTWFMSM, 8 F B T A 2% (8] 1) L R B AR S R AR 9T

o5 TR IR L AR A RS, (R 2238 DO ARV A AR A8 2R, (A
BP0 T AR A 7S A it 7 b, LR P 0 22 SR A BT s i A T AR 2, Bh=
— & WS .

(3) KT RGWMIFKRRE, & FEED TEUREFAESHE RS R
KT, UG R O B AR S 7 [A) N S Bl A AR 25 5 8] IR S TR 7K T
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BomgR. FECOEMAET R SRR HNSMFFTIARS . THARN
A ATREMIBIRT S TR IE EHR LR E.
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BDBCRITRFRR R o 38X AT SR 96T 1 1) B A 25 0% 1 00 B8 7 125 P v
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AN DX PR 22 57 R J b R B — e BB AR SR () - 3th B IR O AL, A T B 1 2K
AR SRAT LAORIIE, 230X A SEILZ B vl RREE A Rl et BRI, AER I 2
B APPSR 3t B I XK S e B A A6 A« R WIRZE = RE T R R4
T AEYAE RN LB S, RA AR BEOKCFEE EH=AE T, 4t
PRUE XN 3 SR B A = B I ANBAG, B BRI HB AR . =25
e (K TP R . A 2 B AR R NS ARG R L AT RS AT AL
m b, ASEA SR RBUR I i H AT /9. DAL, L3R R, %0
[T DL G 2 e KA IB SR H b, SEBLTh e e KA o DU AR SIS i ] F
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NREGHE S IR 2 X A S AL RIAE T, DR 3K — R A P2 e L Bt
U R AR RE V0 L2 A, 8 B R AN B ) it ) P 7 X Rl B A 45
o WETHTER, L BTIR AR LA AT 9%, B RFFHE 2. A
15 = Z 8] R Ol IR A Jee s - B S B AT KRS IR A% 0 o R SEBIL 3t BE IR
7 SRRl RS, Al oS R AR B b

NRAEAFRUR FER AT B 2216, AEAF AR P (K — VB AR 0K
7 i 1 P w2 1 E W T 2 07 =il e Skl LTI < B RN U K N1
X g, Her A A AR A i AR 55 I 45 7, AR A A d AR 55 10
RE SR IR, I NSRS 220 KX BHIR T R IR F A S RSt H S i
A PR JE H 2 R o NI — TP &, 550 ZELARHF 4K JE B R 4R 5 L 3 A
IR E EAG R . seBlsmal (R Jg, 8RBt ), A im s a)
AA S R B 22 (A Jmy, S a3 AL BEAK-F, BAsEEl “ =A% E)” T+
M BEIER IR R R R 1
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3 “ZHEZTE” TR AESHRNMEESR

3.1 “ZAEFME” TEMAMAESHREE RN

3.1.1 ¥ 32 5 0|

(1) FhdkE

AT WL = A2 )7 R A A S ORI SEBRK T, FE R bRk
HUS AR, SRRl RN, PR o S B o 3 4 SR ) S o

(2) Rtk

“ ZAslE)” R R AESREMEBHEANTREMR, EE—T RS L
I FF A 25 2 I B 0 e B A LU AR 2% 28 5 R P N7 H £ 92 Bt
Bl FFERE— 23 A T AR A SRR I AR SR . Btk s, ST A “=
317 R ) FF A 5 R SR T R R P A ) A 3 2 A 265 2% ) R £
AR SRR IR R F B, TR AR R “ =R R T R4t
O AR A R TR RO, [N %08 = 2 i R, BRI =2 1), R0
2% N A 25 23 (AT R 6 B A o

(3) RGeMEEN

“ =Aeosia)” AR PR AR L AT A R AE S A N S A . R E IR E &
VR BRI, BRI B TR A, RSO A B
Fe g A 7 2 )R A 5 2 DR £ TR P AR A 8, i TR S BN B 2, IR
BEURIAAS R 2 2 45 23 TR PR AR HE R AR, R AR SO0 T2 2 23 () S T AT 4099«
EIEE “ S AR BT RGBSy, RUEBL “ =R R )
P A 5 R I AR TR, 8 S B 7 2 ) A3 s T R 25 23 1) =25 ) N AE B R

(4) oy e JE

MIRIRRR IR Rt R eh, R S TR BRI B SR B AR PR bR 2 (T
T =S BT RS A EL M AL ELVE D, AR AR (K A
A BT S R ¢ = AR )R R AR S ACR B SEBR K
3.1.2 IEfRE RRHEIZ 55

PR R “ S AR 1) (R, AP AR IR “ S AR AR ) AR R IR,
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ARG AR KRR RREE R I ORIE, =F M OAEH, LR “ =
M) RaE T RREEEAT . JET0 “ =A% AL AT RS2
oG RIER, SR (2021) WA 23 (B A A 25 25 18] iR FH AR 28 20 1)
PR FERR IR RIEEL, ASCAERE R (A) L AETEERIA) (B) A2 23 A A
B (C) =AM “ =07 N A AHAESBCRNE AR H,
TEANYERE BN PP A R R (RIS, 25 RS 2 3R B AR A I K R K
FE IR, AR AR A (B AR 2 [A] B FR AR R A e R b, DI A A
R, BAEP RSB (AD R4 (A2), G2 R
HUEW (B o RAEWE (B2), M EARZN (C) , “=AExW” FLibf
AR e RIS 23 M ERAARIER (R 3.5 .
3.1.3 M E HatR 5 AR

“ =) R AR ] R A R R A A A (AL R LR, T LA A S 4
T B GE R R A A R SRR B LA 3 B

5, A AT R AR SRR AR AR R B R AR A (R SR
P FH AR 388 R 3R AR Lt ) P AR A 8 P A I BE SR AR AR R R HARORE: — 2
A7 8] T IR R AR S R R B FE AR AR e 4% o o, R[] 5 B 4R B
TR N ORI AR A )R I R ) B AR AN ST SN, R A
B P M T AR T H B B BN, AR AR 7 K S B e A 7 2 ) R A 7 £
VRN, DA S A 25225 (B ) 2B 7 28 R 2 5 R IR S A i AR B, DL =
Pl 7 (R P B 7 2 ) R P AR 283507 K, DU T4 T 3%
B S, WA 2 2 A 7 R A 3 23 1A 22 RSS2
PR AR )R AR P AR T A R A R BRI AR A RS R A
6], B U AR A, AR 18] RS A S e A T 36 G 2 L LR S5 S
Jela) i, ASCHTAEK Tk SO2 F1 TV R4 1 HERCE R Hiliid A= = 23 [ %) -F
P25 )12 SRR 5

TR A AT AN R AR A RCR I FR bR o R AR A 1A R I
A A= SRR T br 1 BUB AR OREE — 20, AR 7 A A &=
A REAS FH EAE A = 28 (A S ARF AR P2 RN 2 G — b Ol NSRS A 7
AR A A PR AR TR 5T B BN K s BT ARAE YR B T AR LU AE AR b i AR
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R R ARA A= FE BB (Liu Y etal,, 20200 , Kk, ASCiEA
AR AN TR B T B R AN 5 AR 23 ) RO - ) I 0t
IKE RIS, R A7 75 8 I UK TRESREA 7= F AR R R AP 7R 2, A
LI AR R 7K R R A 7 A 1) N AR AR P (R BEVR BN o 5 AR L 2 AR
FES AR 7= H AR I8, AN SR 88— P b= (B 2 s AR 7 25 ) T ARoR Lt R B
ARG H, FRN R RN R HAL 27 . FGE AR AR R A 7 2
(] R A et R G AR v BT = AR IR AR S AR AR AR 7 23 )R AR et R G AR
LB AERE RS A= A AR A5 e, A R R AR Y, A
SO E KIS (2015) A Liu Y etal., (2020) FIM%k, EBCR N BRHREE A
AR () FH I AR ER 7 1
ANV BRHE R T ZRIE TR 2. RFIERIE, ol TAENUR. A&l
VW IR rh e A I B R B (R R s, HA AR
C=)E xg (3-1)
X 31, CARIAFRHS R, E ASMBIEAHRRE, & AR

X B BRI R R RO TR, eHBBCR B2k 3.1 Fror .
% 3.1 RUBRHRRR

B HE R B AT
e 0. 896 kg/kg
£y 4.934 kg/kg
VAGRERLA 5. 170 kg/kg
AU 5 /) 0.18 kg/kw
VR T AR 20. 476 kg/hm’

LR, A 2 B ER B A 3 2 TR RO A2 3% 2 18] R 78 Rl AE RIS T
S TR N NIRRT L 5% BRIRSE DRI, TR T HiE 2
RS AE]), Hm RO A R T oA s A 57 8l RN TI3CRF. R
ol D 2R PR A A B P HERG, A A AR A A S R 52 . (R, 2R
2 (8] T 3R AR SRR VPO Fia b A R 1R i 2R S 18] A S AR T g - 5 RE E
FHEARTHRESLBLM A F &, ASCRL 2015 4F 9 A BE B A TR R H AR
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2030, ZEHEHFE (2016) « Bk (2021) ZHF5T,  MIREE LA AT A0 A 2 57
N BN R R, R WA TR NRRRIBEL. W2 kK EfE =
AN A S I AT AR N AR AT B I VI PR AR R &R, SR 5 15 DSBS R (I
#3.3) , FMHAEMBBGEH T HE, LHEARXW TR
(1) JFREHRIRUELL -
IEFERR: x; = (x,, —x)/s,
(3-2)
FEbR: X, =(x—x,)/s,
A, xR REA J IURAR IR EUE, X, JrEAL S TR AR {E, x AN
s, SRR | BHERAR T E AR HEE . ARG S I BUE A RE BB A, R

FETREBGEAL S5 BT 5 7 ZER I B, iR iE AL Ja w] R B S ek gE AT X
HOsH, R E AT PR A P

Z,=x,+4 (3-3)
X, Z, 2 PR EEUE, A TR,
(2) R fabsFERAL, THES IR T, 58 30l iz dEAR L E ( p, ):
Dy =2,/ Z, (=120 =12, m) (3-4)
XA, n NEGANEL moATER L
(3) W5 | SRR Ce,) -
e, ==k p,In(p, ),k =1/In(n),e, >0 (3-5)
(@) E | T R R (g )
g =l-g¢ (3-6)
(5) XWEFUAELBA A, HEBTHRIRBE(W)):

Wj:gj/zgj(jzlaz’“'am) (3_7)
=

(6) T i & NFHRALTEE(H, )
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H =2 w,p, (3-8)
=l

% 3.2 NFAEAIEM IR R R

ERINE WNE —RdEbs &=y s
JE
YA R AT AR AL s R R R (%)
DA K OO +
WA N R FEAR %L EERBE RO (KD +
AN FRIRBEFR ) +
HEHEFE L WEE AR AEL (O +
XA (km?) +

IRERUA JEE 15 4L
AR E RN A SR (T8 -

65 %L EADE (%)

ML
. KRR RN ERERRRN (%)
’ ok T 5 OO .
KHAEREIH  SHERERH 0 N
K TS MR G N
ok A
LRI OO N
T
ok 2 AR () N
K RS KHEROBTERIA GO +
ok TR 2 LR A A
U

T IR BB, AN ST AR A E T K S B AR e @ S AR E Y
A 2 B S R R RN b, B SAR AR U I &, AR
PiF i EAAE KK HBCRAF AR IS P . R, ASCER RN AT K&
ANAA AT B G U AR AR 25 37 22 8] R AR A FH BN T AR, AR AN SR Ak Fi
BRI, o AR A A8 R A b R s BRIk, A H i
A TS K HBCE AR AR 7

i Ja , AR AR ] A 2 R i s AR LA 2 2 ] g 2 i s ] 4
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PEAE P ARSI S IRE ). BRI, A SO AR A8 T M TR AR 9 AR a8 23 18] T +
MR SRR ) B RN, NG X A=A A A R AR S S ], A
SORF R SR BR AR S A A P b AR B A LA AR . B K
FIRFH Lt AR 2 R SONAEAS s SEAE R AR S M b sa Re g, [FIRE R 2
WANBIRER, A CHAESHKERF R TR N; LA A7 8] [F) A 7 23 (8] Al
A 2 (B i AR 553X — 36 1 0, ASCE AR RGIR S IMEAE AR (A
MR s BT AR R E S B EeEe ), HE S
() C T SN E = 9= (N & | I 1 P s SN 1l N bz L D2 DU et s S o | 8 )
FE
Hrb, ASRG RS HEE S THE RS, B e AS RE RS ME L ER.
G HAE] R SRR B T AR A S RGBS UME . SHWEHEE (2015)
R FE R, ARG RS E TR T
ESV = Zn:(wc,. <VC) (3-9)

b, ESV ORI S RGURS SOME (o)  LUC AR L 30A
R (hm2) 5 VC AR TR F SR 1 508 B 2E 25 R G 55 I (B AR 2

(76-hm™) , nACRBIFT XIS A R HCRE . il e AT AL/ R, A
SCREXS BT 3R SRR AT IR R T H AR, AR FH IO AR T AR S R T, BRI e
AR FEA S RGE, AR NARMAES R, IKT KIS MR A S R4,
Mt N A S R G, R O R R G, S DO N B, e
X ES RGUR S E R BN 0. ESRGRSIHER BARL DT

(D HEAESRGRSIMESER. AES R R (2015 WAESR
GRS IHE S ER TR TR AR RGBT EUE, KRG b,
T R S KIS X AR SRR IR ST TR R 5% SRR AR 55 AN S AR
SRR VUM RS o B ] A, AR R (A AR AR T D)
PAFEE =M EEA M (BR, BAANVNG) KPS, R Ead e
B AESRGRSMELTER (WER3.4) HTHE, FHESRGIRS NER
R SA R .
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= ey N e e A

ps

= S

[ 7R R AR S ORI T

R34 EBRGERFSMEZHER

B RGIRS R H Mt FHL O BHL EBD O K E#EX
(X VeV 1.11 0.25 0.23 0.51 0.0l  0.40 0.00

fites
JE R A 0.25 0.58 0.34 050  0.02  0.12 0.00
IK B2 1.33 0.30 0.19 259 001 523 0.00
ARV 0.89 1.91 1.21 190  0.07 048 0.00
- A 0.47 5.71 3.19 3.60  0.05  1.42 0.00
e IR 0.14 1.67 1.05 3.60 021 286 0.00
IR 1.50 3.74 2.34 2423 0.12  54.69 0.00
T HEORKR 0.52 2.32 1.47 231 0.08 047 0.00
XRE YERRIREIR 0.16 0.18 0.11 0.18 0.0l  0.04 0.00
Gt y/EZ S 0.17 2.12 1.34 787 007  1.28 0.00
pErd F U 0.08 0.93 0.59 4.73 0.03  0.99 0.00
FET UL BT« AR E)” R SR A AR SRR NI R N AN RGN+

WA AR

SRCR TR bR R TR PR O I S iR, “ =
SRR MR R R T

2R [a]” T A A

R35 “ZAHEFR” FLHMFHAESHEMNERRER
Hirlz  4EZE N E(EL Y~ AL J& T
] 58 BE PP LA (A1L-1) 2.7t I
= an B =l AB(ATTL-2) JiN BN
A F= A W (A 11-3) N BN
z WA WA K BB (ALL-4) I I
[i] 2% A+ 3 — =R {EALO-1) 2.7t HIEE = H
r FIAAZS WA TP THH(A10-2) JG HHEE =
+ VO W SR TH R (A 10-3) N HHEE =
H (A1) H TV K (A10-4) Jimg o R
) Tolk SO2 K & (A10-5) Fim HEHAEEE
i TV A HEA 2 (A10-6) Fim AEHREEE
A R #% FNV ML) F1(A21-1) BT LI
= 7 [H] A A FH FHE A F £ (A21-2) 5 EIN
£ R 1k Tt FH B (A21-3) JI BN
® BB F—rl A N F(A21-4) TN BA
(A2) AP H)FEFR AR (A21-5) Nl EIN
A FH7K B & (A21-6) I BN
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GR35 AR T MU AR E A R R

HirE  4EZE HNE fetn 2 L2 JE
‘ 7 Ik fE(A20-1) feon WEMH
K H AR R AR (A20-2) it W
] AT F(A20-3) AW R
LNV BRHE T (A20-4) Jiml ARHAE R
WAL % A K BB (BII-1) i BN
A wERLH A FEEFNMmMA(BL-3) RP S ES N
W O FRHAES & NFARAEHEE(B10-1) % SEE 7=
7 WMEBL) AEVE R IEIE E(B10-2) fii A =
[i1] A TE KRR (B10-3) fii I
RN A E K B (B21-1) i N
L N @M A(B21-3) RP S ES N
FMAAES ™ NFARAEHE$(B20-1) % B =
MAE(B2) A2 VS R K HERUE (B20-3) fifi AEHAEE =
an 57l T ' AFHK (CI-1) fii BN
& RH A AL (CIL-2) Nl ES N
T REEMER 7 ERRGEMESME (COo-1) 2.7t B =
[ © th
3.1.4 HiEkiFE 55 AR

AR A 32 A HARFR RO “ A7 TN IRIE 30 M O LR AR SRR
LAHEREAT REESATIE, XTHIEHEU R (D BT E0E
AN ANFE D AEAERAR SR RGO, iR ATRE, A SCRH S EE AT A
(2) AR AR RT3 52 208 B IB X — 208 M B 32 808 SR 0 Rt AT
WAE, AXZ% S IEMBERE (2021) W2 EFRMIRETIE, 2% “FK
FNEL N IR EEEL R ARLGRTUAE” R €0, 64 9. 124
15, 16, 197, fEULEEAL EREATHFRATS: (3D BT RERN ZHZFENIA
Bt 2R 2R, IR TR B R, AR SOA S AR A SR 2 R A 2
FEE IR, 18 RN FRE RS ERBTR AL 65 5 L EAH L,
T TREE T, (4 BB RGIRS M EM AR TE B v 5k 15
(5) AR 725 FH b T R AR QUK 2 28 AN 3 35 202 [T DA 2 T 1 2003-2020 4 [F
AR, T AR T AR A 20 AR 25 FH M ) S AR

Tebrih 2 AT A SR GG EE F2ZoRIE T E R Gt R R EEZRE R SO
Wy PEHAMEZEE BT EAE. 2 (GIHEE) « SEGIHES. (R
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ERSEARFEE) o CRNSRIHES) o CREBHSSIES)  ChES
BRGIHELE) « (EEA AN g g Ak

3.2 “ZAZEE” TR R B AR BR R E

3.2.1 MERBRIESE

B A28 4387 (Data Envelopment Analysis, DEA) /& —MAES BRI Ty
2, HAARERE R E AT R GBI 2 RN L BEZ 7 M AT F W
IR, EHRARI . MR, FETH SRR 2 B ENE ™, 720 S bR
HRTZER . NTARX— A, Tone (2001) g T HE4RIA. B /¥ DEA A,
HI SBM #71 . SBM #5747 75 25 A7 R SR SR T AR B TRV P A R 1) I AL, AE 3
ATRCRVEAN T, MFEZ A R ICRERE N 1 B TOVEE— 0 LU RN 1) R
Tone (2002) #E—35HEE 7HIAER SBM Bl . [, Ffid 2500k 87 i
e, GEMBRBCL S AR RER B, Bk, ASCRASIEIER
RER SBM AR 43 5 56 5 11 26 7 245 ) o) AR S R L AR A 77 1) - 1
ARSI L T A 7 1] R AR AR R L AR AR T S ) R AR A R AN
A A R P AE SRR, Rk SERE BRI R RRGE SRS « =7 R LR
ARG EE I AT RENBCRE .

TERBAR AR I 56 AF T, BB ARIE ™ R SBM A4 IR .

Q—gxzwix'
* . o X
7" =min — ‘ kq o (3-10)
p+e, r Y +gbz P
r=1 rk p=1 bpk

s1d ST el e (3-11)
A .
prj;tj—l—yp =(pbpk’l=1’2’m’q

lj ZO,xi,yr,yp >0

b 7RI A A R, AR e L Ve e R e T k
PN SIS LRI e RN TR L U L A 3 A Bk Vi
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— —b- b

Xio Vel Yo WEABAY . O L D, PEdifE N my sy KRR TR

W B SRR IR E . Sy O, HoheHUETERETE 0 B 1 26 AR A
2E ONMRIZHL
3.2.2 “ZH=FE” TFIRAESHERNME

NFEARN I “ A28 067 TA R X3 48 0 (0 o) Y AR A R R i 22
FESE, ASCIE FA S AR H (e SBM AR AN « =A== [|] 7 T - 3th A
EBRCRERGE NI T RGUERAT NG, BARCLE L 2 8] N A A 7S
R A B N AR A P AR SRR AR 2 B) R SR A AR SRR
AE A AR AR R AR SRR S AR S A Ta) T A AR SRR T AR S0Hs
G ub 1 1Y E o o117 7 Yol LTINS SR o 1 1S ool 1 BI) A R S8 AR a1 5 i
170, DREAE T B3 AR 7 2 TR AT AR i 2 8] R 3R AR 2SRRI, SRV ALE
W ARA & B A B, £ “ =R N LR AR SR LA R
B, TRRABBOEFIA =T REOBE, ST iR, HatE AT

E=YEy, (3-12)
i=1

Esrb, EON “=AE%E)” N EMAHASBCRGEE, E 0l s
LRI AR SRR L AR e 8] R A SR A A 25 s T A AR SRR,
v, BN A SRR E., [FE, %A SRR A A

Hb ) FH AR 25 R0 R A0 AR 1 2 (] R B AR S RO

Wiz % R AR 2 Y AR AR SBM AR TR 5 B i A [ KB 30 A4
A1 2003-2020 1) EHA A AESHEE, BT RIEER, & 3.6 7x%E 30 M
£ 2003+ 2006~ 2009 2012, 2015 2018 Fl 2020 4 =1 | F A= A5 M 5 25
AR 3.6 MMIF LR, -+ )\ AF R E LA A S R BE 2 0.602,
(G IS 3R A S R A A S R T “M B, BARARALIR R ROR. B2,
“ AR IE] T I R R AR A R AT R B e A A

% 3.6 RE 30 MG LFIHESHE

HIX 2003 2006 2009 2012 2015 2018 2020
ZR 0.461 1.679 0.135 0.378 1.011 2.980 0.268
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gk 3.6 TWHE 30 MEfr LRI AR

Hu X 2003 2006 2009 2012 2015 2018 2020
b 0.554 1.774 0.273 0.575 1.112 2.182 0.297
ginges 0.397 1.574 0.178 0.449 1.036 1.613 0.165
HA 0.368 1.493 0.161 0.426 1.005 1.699 0.168
"R 0.345 1.608 0.233 0.448 1.049 1.109 0.165
il 0.313 1.550 0.141 0.413 1.006 0.980 0.139
M 0.473 2.126 0.197 0.349 1.055 0.813 0.171
Naae] 0.526 2.134 0.259 0.406 1.052 0.898 0.203
Tk 0.441 1.917 0.178 0.348 1.013 1.096 0.168
T 0.256 1.725 0.101 0.304 0.944 1.349 0.103
I 0.320 1.848 0.155 0.362 0.965 2.539 0.162
biil 0.219 1.897 0.149 0.307 0.971 0.328 0.100
il 0.197 1.828 0.140 0.338 0.993 0.310 0.410
A 0.361 1.578 0.170 0.341 0.989 0.266 0.328
T 0.231 1314 0.247 0.322 0.943 0.204 0.258
ANl 0.164 1.261 0.146 0.333 0.884 6.762 0.289
Uy 0.215 1.198 0.321 0.358 0.979 0.248 0.287
SEn 0.300 1.565 0.282 0.373 1.069 0.215 0.318
TH 0.458 0.544 1.235 0.454 0.767 0.440 0.489
il 0.517 0.472 1.035 0.450 0.462 0.351 0.551
th %R 0.379 0.199 0.789 0.226 0.220 0.094 0.259
L 0.457 0.252 0.835 0.214 0.241 0.125 0.335
[t} 0.382 0.420 1.057 0.392 0.502 0.142 0.451
i 0.451 0.478 1.160 0.509 0.546 0.303 0.383
Wl 0.298 0.239 0.298 0.217 0.206 0.118 0.350
K 0.552 0.340 0.543 0.503 0.481 0.408 0.659
Wi 0.335 0.260 0.338 0.261 0.221 0.132 0.356
P 0.254 0.410 0.402 0.180 0.190 0.141 0.314
WL 0.225 0.258 0.327 0.188 0.168 0.107 0.299
HER 0.398 0.248 0.258 0.148 0.175 0.105 0.216
4 [FE 0.362 1.140 0.391 0.352 0.742 0.935 0.289
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3.3 “ZAFM” T A HESER R E RSP

3.3.1 B EEBFHE S Hh

S “ = AR N LA AR SRR G A AT RE A AT
B, ASCAE. XA ERZTx “ A7 T R A SRR sr A0 K It
T RGRCRERATI AT ASLSHEE (2021 3T A E 28] R LR
AR5y, BHNE B IKR 4 35, 3l @K (>0.7000)
HEKF (0.5001-0.7000) KK (0.3501-0.5000) FIEKZKF (0.0000-0.3500) .

(1) A= [E 2 I 18] 35 R AE 50 H7

Bl 4.1 72 2003-2020 FFRE “ =A[E” N LM HAESEE LGS ELEA
F ARG MR FESBREN AR S . Bk, RI\BNESR, “=A4=n" F
T E R A S BCRMEAZ L FRAE: 58—, “=ASm” FEHFHESK
KL EB IR, RARER A 2019 45, 8 0.174, SEEMA 2006 4,
BH] 1.140, LUNBARER 6.6 5, XULH “ =2 ” FRE A HAES
ROR B KPAEE BRI S 23 8] 38 =, AHECT 2011 4F, 2012 3R E L3
MRS BB T 40.81%, ZFEH 0.352, X153 T4 BRI HE AR )
HERE 5752, A= &R BRHEBN AL AL [ = 23 A1 A Jad, IR AR 28 5 e 77 2,
B LRI B, $em “ =AE” N EHRIHASSER £, “=4
Z3[6) 7 R R AE S SCRIB BB ACR KT, 4T 2017 R E 4 E e £ SR
AL, EX BRI T, SERRIT AR AL MR E LIE, E4S
FRAR Y 5 TS — R, — @ FE R Rl T e P95k 58I,
2019-2020 FFFRE “ =77 R LHUR] A AR S BORE L 2018 4 2RI T &S,
X2 T B RE 2 G B R R B, A MBS T &M, F 4
BRI e b & IR I A W NS AR N TUR ISR, S8 =42 H” T
TR R AR A R

MAEFEAR ] A AR AT RAEMNE S R RE: F—, 45~
(8] LR AR SRR AR AR LR, HTIME N 0.826, BEARCRIFLE AL
By B, ARTEASIER R P AR A AR RIS, B FUREAT 2003
F490.605, NEEi{E, 2020 FAEE S (] N LRI R AE RS R 0.162, FEIEL
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N T3.2%, LIEERNEEE 2 N ORR, AW, AERIREIE MR
IKIHEBCRE H 22 80, 2010 5 (55— IR RIS Sl &A1) K 2020 F Al
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5 “ZEZE" TR AESHEHOERERSH

R EE “ =) R RO AR SRR . b I SRR A =T RS
WG PRACE, RIL “ =A0E7 N R HAESSERAAET R HHEK LR,
PTG AR S o g 2t ) - B AR R0 = A 2R ) TR ) A A AR R R R R
JETT b, LON$ s “ =A 00”7 T R M A A SRR IR S . Fe T, A
W ZH A ISR, X« =AEAS A TR UM AR S R 52 e DR R A L 22k
ATER T, A A TR AL SRR AR AT SAIE 73 AT

5.1 “Z=AEZME” T RN RAESRRE W E R KL

AR st 7 ORI A FERIThRE, “ AR R RN AR RCR
TR AP BN B R B, B AR A A S S, S ¢ = AR
I b AR o7 €2 3B U £ AP A1 e ¥l LTINS S i o 11 1 K S o LT I 0 b L T
BRI T RO R “ = A0 N RN AR SR AU B > 4 5r
AN IR, oSz 3 BRI R REmT . 25 & B 1 ) SR, AR SC R EMNH:
AT, WA REER, PR “ =507 N LHOR A SRR R
ESE /I

ATFR KRR E R R B “ =07 N R AR S BERR E R K
NEIIRAN, isgmas] « =423 067 T~ LA RS RIS K&, 2018).
LTEAPR T =R T LR AR SRR AR 0 A B SN
BRI B BIOMIBRZEGF AR, DAY, BT M8, i&
Jolt R AR, 2877 2 Ta) AN Wi 5% T A 37 2 ) R A 28 22 1) 5 3 — B BOM AR ERT B
BB 225 R EACT IR R, BEECANWTRED, 3t BRI B AR R 2 A A P
$eTte FN, REBUMITRE T =640 %€ TE, RIS mipihast. £
L LS AL 5 BURB T 1385 2 ok AR 72 1) i R R, 8 e A
M AR A A SRR BRIBZAMEREE 2 5F R AT 3 M, AT AR S the
KA, SOAETFTWEEEIRANG, ZEEHT, AW “« =A== T
A RS BER A

Hk, PRI T AR T LR LM, RT3 m < =427
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TH A A SRR (Kie 2, 2018) o PSS TR AT LA AL L3 B JRIE &
PTG, SUR R LR 73, BRAR TS A HES, S e R
A LR 7 IR 28 5 USRI AR A 08, JE T 0500 SR IR AR 2 (BT
2021) , MHERE “ AR N RHOR AR SRR

[RII, N V2 P FR 3 i mT LAHE S - 2 20 R, B N 86 B 1A AN T 384
HON T I @ S B AR A B A 5 B v (R SR, TRI A ) T i v A 7 % B A
I S 1) R [ R AR SR RIS N V3 G 0 £ i SRR SR AN, 2 v LR
FHB A3, A2 N DV B s, 4 R A S BN S R (R B,
2014) .

SHAMF ISR G5 R JE I EEAES) J) 2 —, S X o] DUE 54 2 5 3
B a3 b, FOR R AR A 2 R gt SO ikl £ P o &% DX d o 5 gk 4k 2
PAFHARANGE RN, (Sadik & Bolbol, 2001) , HHEENAHEX 2=l A JE A 45 Ky 1 2K,
WA TR LARIE, A TAF7 2R LR AR SRR — 0 g A
SO RO B AEE AN B Lk I 5, 2K RR B R 5 G Bk, 554
HEBOE AN (Copeland 28, 2004) , X “ =A28[a)” K R FH AR 25 208 7 A 4 )
TEH

i 7 26T T R B4 SIZEAT R AR 2 R st A 2 L)
S SVl [N Pr by /3 S R =10 NP S 1 P e s and LT e SR LI R i)
Sehith o Az ez ) L G 0 R AN B RS LA DRI A A A 2 AR TS IR S5 RE T R
— R AR AR 1 R AR S R T HAR R RN, TER U KR
AR, A (] L E R R R T AR MRS, SRR
2[R AATEAE AR B, SRR b, A2 () A N S EOUE S R
GRS RE S R, ORI D7 T “ SR R R AR RS ROeR 1 s
ST LR T AR . BRIEDAS, LR REREE . MBUE S BHEKE.
REEY5 YR B ) BE RS ma B “ = A 2SR ORI AR SRR

5.2 “=AEZE” T RN A SRR E R SHES T

BT SR MR S AR BT, 2 =%
917 R P2 A A A AR A, DRI A SO P 2 0 R 47
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SEEAM T
5.2.1 A BIRBIADIR R

R A A BEBIA 7S (AR 2 BUR R 7S (A AL AR, JE it
LM KBl LR K3 5 ok 0 i G I — B, LM R4
BAEVYAS, 430072 LM-lag. LM-err+ fafi LM-lag FIA2 g LM-err. fu304h RNk

6.2.1 Fi7R.
#6.2. 1 ZIFERELILER

Kl i e P
LM-lag 56 207. 734 0. 0000
Robust LM-lag ¥4 23. 785 0. 0000
LM-err #5536 230. 102 0. 0000
Robust LM—err £ 23.152 0. 0000
LR—sdm—sar 20. 13 0. 0099
LR—sdm—sem 18.78 0.0161
Hausman 46 24. 69 0. 0009
Wald #:56 19. 18 0.0139

H# 6.2.1 A %1, LM-lag F1 LM-err 7 1% N4 5.3 , #a@ LM-err f155 {8 LM-lag
TMEL T 1% B E R, FET I, AR LR 3046406 75 (A A =AU RLR
Ak A2 a) 5 2 BN 45 8] [ B4, Hausman #8596 481 B A Wald 56 451+ &
TE 5%/KV T3, RUA SO B T A AT (5] X[ 2 5082 ) 25 IR AL FE A Y,
gAY T R AR S SRR R =LA (6-1) iR

Y, =p) WY, +> B X,0+u+6 +¢, (6-1)
Jj=1 g=1

b, Y, NBRAR R, SRR i E N YN =R R A
BB X, ORISR RN R, p AEEERIASH, RN E
A=A R R OR AR SRR 2 BB Oy AR s W, N n Bir s
IR AR B, BRI REG 0 N AR R0 &, RoRWiLs
DI R SR AR« = AR )7 R R AR SRR SRR s, RN
R MR E A RN 6, R Al E RN &, ABEHLFILI: AT )

IR ISR i A RIS jANE s ¢ ORI A
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5.2.2 WEFEMRIEE

(1) 00t PR
AR P 55— e, X B B 3 ) S ) B oS B 5 R A BB A B N )
AL L (2019) W, Kb b 30 M B B O A48 03 BRI ER B9 -F- 77 1Y
%, Bk nr:
J—ii'
w,=1a" "’ (6-2)
0,i= )

A, o B TS AN 0 2 8] B BRI R

(2) 0-1 %ERE

SRR 7S (VAT B, 2 B LI 25 TR AR B — o JEL A8 0 1 A AT
KWHE, RIAHSEA 1, AAHZEA o.

(3) 22U HE AR

LU Z MAAE BN B FAAEMA R R, LN ERAERHAR R
(Torre %, 2000) , HARAXUIF:
NN

W, =1y, -7

J

0,i=j

(6-3)

b, YARKRKEH TN i 8 B XA SME R I, Y, R 7T

AW j A X A S E R T E .

(4) 23T I B iR B R R

[ 28 5 P 2 e AT R B AN ) (02, e DR b B IR N RV 5 18 7 M B 1
URENE, SCERE T AR R IR . R, AR SO A 40 G M B ik R Pk gt
rSiEa ., HHAEAAXWT:

Wd:{am+(l—am,i¢j

4
0ic (6-4)

X, oZMA/INFEE (20200 ML, BUE N 0.5.

49



SN R A R S AR R R AR SRR

5.2.3 TEIERBSHIENKIRF

(1) AZEIREL

£ “ =AA)” R A AR SRR S R B L A (AR A, BB
RIEACT Pl sty s NS AP . EAA T MBS 77, #
PO IS Qi BRI TR AR ) “ = A48 MA) 7 T A Y A S R = AR R
AP ALY GDP KK A B ke, eAF x1; I8 RI 25 K R HIASF BB
AW, AR SCIANZ AR kB, G24E x2; S = AT — ki
B LE R TR 2 X AP 854, 10 F X35 HN I 5 5 A AR N T B R R
AR x4; [FI 25 &3 5 AR GET T “ = A7) R R AR SRR, H
SEBRA A B AR SR AN IBAR B, 04F x5 R 5 sOR AR 7= 28 1) T 1Y
LI AR LU DR, T AR BT, HR R BRI AR & LEAR XY
Buh, JFENRDEE R Bl IROR AT A 8] 3R s « = AR as0a)”
A A SRR AR, PR AR S B A o LA AR S b L,
orACAE x6 AT x7; [R5 18 2 3 E A AR BB IR, ASCH SRR AR A
2 O RS T AR 2 R R LT BRAEE, 8MF x8; A A BGIH R 4
M NSO IR BUAE R R s b I U 77, ARDBOR, 0 3 0 7 HAE 0K, ]
TE x9; RS Rzt X R, B R A S R &R, EfE
x10; TS Gn BB AN RN RoRBA R AR, 104F x11. A SCHIHE
fREAR BN = BN A« =R R ORI AR RCR SR A E, 1B y.
DIEERAS R 200 R 2R AN R B2 r) i, A SO0 A3 GDP B R I. JF AT
KV RGOV IIA TS Jein BB B3 AT X Htb b 2

& 6.2 W R IRAR UL

AL RIS A
LRI A¥J GDPx1 1 x2 A3 GDP K¢ — IR IUAE XS b 2
PE Al 45 Z=k 2 b x3 S = AR/ 6 3
NEFSY i NS x4 SON I/ RTH AR
XA SRR FH AN BT x5 XA AL B

T H A 77 AEFE R & LR x6 A= F B THTRR A T AR

AAS L S x7 A2 25 FH b TR e T AR

T T RAESE SFEARTEAR & B x8 SRR R AR T AR
I T BUE 77 x9 NS/ RN
B K BHE S x10 XA AL B
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g3k 6. 2 MR R IR IR Y

A IS A5 B R A5 B
NG IR R3S JLvR PR T x11 XA Ab BE

(2) Hdfa A
SN R 2R B RVR T E R Gt = M7 SRS R Gt A, X TR E
Hs, ASCEHZMEREITANE. R 6.3 AR R E ST 4514
& 6.3 FRBIFREL IR

At T bRAEZ B /ME TSN
x1 10.368 0.752 8.19 12.013
x2 108.053 15.387 67.068 144.313
x3 1.064 0.604 0.494 5.297
x4 5.44 1.278 2.001 8.281
x5 4.153 4.278 0.045 5.880
X6 28.603 21.265 0.5953 90.8422
X7 56.833 25.457 0.08 98.49
X8 17.193 13.569 0.14 62.35
X9 5.905 1.558 2.306 11.428
x10 3.583 1.331 0.024 7.064
x11 1.394 0.760 0.035 4.625

5.2.4 ZE)EFLER 534

MEREAL B 1) [ R BORF , L5 R KT i — IR I D, — IR I 14

FE 10% 1K A2 2 1, U BB E 2 5 A KT xg « =AE4s(a])” T LA AR
SPCRNER BRI RO “U” 8, X FEFSCRIPLE B B S kg
W RBONIE, BRI B Z ALK, X R 3E A B AT A 78 70 B 1 X 22 =

REANIR, Hnl B b g, i m 3R A S ReR, DR sl
PR RS T “ A E) N R A AR SRR IR m A B RRAE I, N
FIEERBOVIEEL AE 5% R R, WA 25 R BL fRm A0
FEAR T3 “ =07 T MR AR, BOvkEE N RS, Xt
T X R TER JE AT T R AR AN, 2 11 iy 3 - A AR SRR I e s X
SMOTTRII RO LR A2 5%HKF TR, XRPMASN G A LA R “ =
Az TE] 7 TN A RS BCER A H Y, RSN IO B 1T R A TS G 1 e
BRIE, AFE G NARYE B 5 DU (O BARN SMTBRE AT AR (e LR
FT7 30, AR I i RO R, 8 T 5% R KR g, RIBEE
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2 R B A 97 5K S BUE S S R I A /N, £ R GRS e R
%, M2 “ =408 N RO A SRR, Bk, B eia Lt
FREER, PEmE iR EAMRCR, BEoeseE ¢ =A% E)” N SR A SR
REMRITE DL AT fedE; S RBOVIES, T 1 5%0 8 & VEACT
B, ROBEAE L= O A RS, A H Mg, HAESRGRS I
EHEEI TGS, A« =250 T R AR 2R, K,
B ORAZ S IR T 4R AN A “ =A% 08)” MR B AES R B R EE, +
T R ROV E, 8 7 1% EE AR, RIFEE LT R
Rogin, it “ =422 0E)” N A AR RCR 2 2T EES, T ERE
DX A T AR K 1 S X, HUBAR I AN 2 DA L X, A& Geaoll A= 1 s 3
e FECEMB D, AT FE “ =407 T R A A SRR R, B
U, AERIEFHBBLLAZ AT F, ABIBLEIE RS, DR REGEAR
HIX K e B AR, AR AE “ = AR T R AR S R R L A
BHIK AR 575 Geih BRI 2R By 08 IR AL, SRRSO AR S ia B
FIPRTEXS Tl «“ =4 0m” T LA SRR BAGRIRAER, BEoKTrER
AR, (HRKT R s R E I BRI, Hoxt T HEsh a5/ o
WAHEBEBRAER, AT “ =407 N LA SR P ies, A4
PR, KEIS RIS, A5 Qe BRI, A BT K
S SYRNG SRl T Dala SN UM E” C 1 i e o [ R i w7 81 SR RS 6N & X2 A
F 6.4 “ZHZE” TR A ESKEYWE R Z AR E RS R

A EVEES- T 4tit & Wx T 4tit &
x1 -2.444%* -1.711 -2.828 -0.301
x2 0.117* 1.664 0.136 0.297
x3 0.078 0.497 -1.507 1.588
x4 1.857*** 2.835 13.758*** 2.951
x5 0.021** 1.992 -0.011** -2.111
x6 -0.001** -2.321 0.007*** 3.347
x7 0.030%* 1.972 -0.002* -1.942
x8 -0.034%** -2.808 -0.044 -0.573
x9 0.037 1.396 0.179 0.846
x10 0.014 0.353 0.686%* 2.182
x11 0.024* 1.658 0.26 1.61

(%% p<0.01, ** p<0.05, * p<0.1)
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5.2.5 fR RIS
7% IADA R {3 B ) T2 (Db B MR fry 45 SR A 2 TR M, A SC vz
O-1 HFE MEHBRAR G | 203 AR O ot A AR 1 50 3 52 2 A B A 90 iy
B, 363 0F, SRR ET 0-1 R 0 Hb T o R 2 5 M A ) A I ]
SOOI 2 2% (AL RE PERE A [RS8 SR, W36 6.5 SIS bL, I = 2 ) e ) [
V5 SR P ) TR RS R AR, JFAE 5% R ERSE . =M () [a]
Vs RIEARaE, Bk b AT LA g A SO ]V 5 SR R fd
% 6.5 2T/ [ 2 AR JE s R f A 0

B 0-1 Hip% T b T 23 b T A
x1 2.517* 2.846%* -3.136%*
(-1.799) (-2.127) (-2.246)
x2 0.121%* 0.138%* 0.147%*
(1.764) (2.094) (2.141)
X3 0.043 0.003 0.192
(0.297) (0.018) (1.428)
x4 1.250% 1.360%* 1.623%%*
(1.784) (2.09) (2.622)
X5 0.004 0.003 0.001
(0.573) (0.280) (0.38)
X6 -0.002 -0.002 -0.006
(-1.202) (-0.813) (-1.441)
X7 -0.001 -0.001 -0.002
(-0.688) (-0.868) (-0.451)
x8 -0.032%** -0.028%* -0.022%
(-2.683) (-2.399) (-1.93)
X9 0.033 0.022 0.021
(1.445) (0.963) (0.957)
x10 0.008 0.004 0.028
(0.187) (0.099) (0.69)
x11 0.017 0.012 0.009
(0.748) (0.528) (0.389)

(% p<0.01, ** p<0.05, * p<0.1)
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6 FHRSEIN

6.1 FRLE L

TEREE “ A3 IE)” R LR AR S AR e bn ik R IR b, Bk s
FEHIEE - R SBM AU AT UH L, TS FHBBLE A =T RBIALE,
B AR “ =R N EMA A SBERGEE. BTNEERE =T RS
A O 2R, RSO J T I 2 R AE AT 5 Wb U B s i R Rt 7, ARS8 4
hE

(1) “=AE7(R)” R b B AR S R IR 45 ST [R] a5 AR o
MAEZHERE, 2003-2020 4F “ =A250E” FEE LR H A SR G A E T
FRMEN 0499, AT HRAKT, BEHEH “M” B, H, AT RG L
o A SR IIHET N AP s 1Al > AR A A e > AR RG2S ), P 3{E 2 M 0.826,
0.517 F10.333; MXIBZTHRE, « A0 R -G X (1 4 b R A= 450
TP HNEHTE €0.4-0.67 2 [a]; Horpr, AEp==3a) T AR X i) LR FH AR S
RBORAE B e, AP DX R A AR SRR BRI, AR TS S B R B 2 X B AR
FETRRRAS: AR T LRI X 2 (B LR A S SR R A B xR, &
P 4 DOt s T AR R X NEIRZHIRAE,  “ =7 N RE 30 M)
TR AR S RERAE 2003-2005 CRIFHG K, BUE BN, b, A e R
5 30 AN 4 ) E R 2B S R A T AR iE A A A AE S s i), AR A8 28 8] R 1R
FAE SRR K B MK

(2) “=HEAEE)” TR HASBEREN S RRHE ST, BFRRE, “=
A7) AR E R P AR A R A R 2 R B, AR ORI AR AR M X, R
JEHB XA s A8 77 25 [A) R AR v 2 8] T 1 iR FH AR 28 2003 B B B ) 2 [R) SR 3
G, T AR 725 [ DL HG P A PR A DR AN AR, IR AN SB35 1 23 TR A O 1

(3) “=HE7E(a)” B LA AR S BRI S IR RS R A ]
A 3 2 B R A 245 7 TR R b R Y A 25 2003 R R P 08 B2 Ak 2 82 S R ) /K, B
= A RAVERR S R K

(4) “=A7[” R AR AE SRR E R . RIE “ =425 H”
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N IR AR SRR AR A 2 P 2 TR R, = TR Je TR MR 2 Ok, RIS
ANy« AR AR ORI AR SRR R T 2 AR AT A 4 AR IR T . A
B S8 (B BN I HTER T, B R X T “ A A7 T R AR S AT
BRI CU” B, PR N B A AN ORISR m e ek« = AR
RO AR NG A G B T R A U U 7T R4
mnext « =EaslE” N A A SRR ERE . SRR A
TSGR R GTA A THEsh “ =207 T Lo A SRR R 5 .

6.2 BURE
B AR ) P A A R DR B HBTTT I O T R, 2 L
TR

(D a6, ARGk AR, LR AR, H#HEaht
WA IR e R 2 A Je o 2E 77 22 (8] AR AR 7 FH R ORI 31 58 A1 OIS
IRARCAE 7 R o R A PSR T AR A 7 P L DR e s i R A e i R
o 3 R RN, AR T A 4 8] 2 B CR KT R AR R A
R I R SR s AR 2 TR AR A R AR S B A 7 PR =, K
[H AL T BRI A KT, X RO IR E 30 B 2%, 2380y LBkt AR D,
AT AU P AT JE 32 2 B AR 26 AR BR 1l o Dyt — 2B f A S )
AK R ARSI, REE A T8 35 A A A AT M B AMENL, SRR ARAL,
INPRAES AR A 77 22 5F i R0X — H bR I SEI

(2) AL LA A R, S e B2 AN A s L e, sl A= A
A A AES A ) N RS B AT R . ARy — AR, L R EE =
Thee, Bpaefrdrs. JERAFMESRE. HiT, HE AR A 230
A%y ATA T A3 P AN A 285 F O T4 T LM AR SRR R s E - -
o =R R R AR ROR, BN A AR S L, DL B
AN A AER B LR H AR

(3) R AR A TARBCR KT8 0 1) R M AR SRR 150
ARMRIEE",  NORHE R AR AE LR AR SRR BAR M Ay, S 3 B4k
MR EAITEGT TR, WA kT ek e S R RN
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BOR, 1AL A AR S RCRAR T I F2 B AL X T 1 R TE B R BRIk T (B
[ E-SEp LT e e -5 W Ll e NINE AN =t 17 P L e W 8 s P 5 i
HAELRIH], AR R AR SRR K
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