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Abstract

As a big agricultural country, China has always placed the "three
rural issues" in an important position, and with the support of national
policies, China's agricultural economic level has been continuously
improved, and grain output has also been steadily increased. While food
production is growing, increasing problems such as resource waste and
ecological damage also limit the sustainability of food production. The
proposal of the "dual carbon" goal provides endogenous impetus for the
green, low-carbon and circular production of China's food, and food, as
the most important crop in China's agricultural production, not only has
carbon source attributes, but also has strong carbon sink attributes.
Reducing carbon emissions and non-point source pollution in the food
production process and improving the carbon sink capacity of the food
production system are not only the implementation and practice of the
concept of "green water and green mountains are gold and silver
mountains", but also the path choice and action to achieve the "dual
carbon" goal in the field of food production in China.

In this context, this paper first sorts out the relevant literature on
food production efficiency and grain production ecological efficiency,
and further enriches and improves the evaluation index system of food
production ecological efficiency on the basis of considering the "dual

carbon" goal. Secondly, the global super-efficiency EBM model was used
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to measure the ecological efficiency of grain production in 31 provinces
and cities in China from 2006 to 2020, and the overall trend and regional
differences of the ecological efficiency of grain production in China were
explored. Thirdly, the reasons for the efficiency loss of grain production
eco-efficiency not reaching the effective provinces and cities are analyzed,
and at the same time, the Markov chain analysis method is used to
measure the probability transfer matrix of China's grain production
eco-efficiency under different time spans, and explore the law of
eco-efficiency transfer of grain production in China. Finally, the panel
Tobit model is used to analyze the influencing factors of eco-efficiency of
food production.

Through the study, the following conclusions are obtained: (1) From
the national level, there is still room for improvement in the overall
ecological efficiency of China's food production. (2) From the perspective
of the three major grain functional areas, the input allocation of
production factors in the main grain-producing areas is more reasonable
than that in other functional areas, and the green development of China's
agriculture has achieved phased results during the "Thirteenth Five-Year
Plan" period. (3) From the perspective of inter-provincial level, the
ecological efficiency of grain production in 31 provinces and cities in
China shows different degrees of change, and the areas at the forefront of

efficiency are mostly concentrated in major grain-producing areas,
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economically developed areas and areas with better environmental
protection, and provinces and cities with low ecological efficiency of
food production are mainly concentrated in economically backward areas.
(4) From the perspective of the reasons for efficiency loss, there are
different degrees of redundancy and deficiencies in various provinces
where the efficiency has not reached the effective level. From the
perspective of evolutionary trends, the ecological efficiency of grain
production in provinces located in the two states of medium and low level
and medium and high level is not stable, the probability of maintaining
the initial state is small, and the internal mobility is strong. (5) From the
perspective of influencing factors, the direction and degree of influence
of different influencing factors on the ecological efficiency level of food
production in the three functional areas have obvious different
characteristics, so to improve the ecological efficiency of food production
in the three functional areas, it is necessary to adapt measures to local
conditions and prescribe the right medicine. Based on the above
conclusions, this paper puts forward countermeasures and suggestions
from four aspects: strengthening the efficient allocation of food
production factors, improving the design of pollution monitoring system
and related policy tools, strengthening agricultural science and
technology innovation and promotion, and jointly improving the

ecological efficiency of food production according to local conditions.
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. ORE 77X ARE KORG8 AT X) A48 bR 22 7 =N J7 T EA TR B
G, IFHITUR DNRMEES T & BT BCRBRIER: &5, i ERE e
A S CRAEA R TA) %5 B N RPIRAS ML R SR R AT I 5, 4R 70 b R A 2R 7 A
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B AAIA TR A R BRATE I . B AT TR R A AR SRR
R R E, 2N AP ERBA—RE 'A% =TT
T, AL TR R IR T BRIV AE R BRIV AN RERR S — & M B 2R
AR A RORRHES,  SE REAEE IR E BRI A HARRISEIL, Ik, BUATE
I ARbs R R AL — € _EFFANRE R SEI BEAR & A 7= AR AR R o RSO “ X ” H
PREA RO B AP IIC A ), R BUA R B A AR SRRV Fabn i
RiEATINRE

B, AR E A E RSOt BT TR A AR SRR I 2R
I SBM AR, SBM AR E AR SLAN 1 BEAL AT 0 Hriki A A% St DEA BV 2 AN A2
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I AL RPN 7 B R 2 (B (AR AR A AR st AR 5, $ 58 1 PSR A on A AT B
B R 45 EBM AR AFAE — g BRI,  FLICTRRTAL T 3R Ay i i oo b7 3t — 20
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LRI . DR, ASCiE F 4 R HE 0% EBM ASE R AR B 2R = AR SR, A5
g5 RS INHER -
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2 XS BERERMEMRGE
2.1 EXBESHFE

2.1.1 “Wik” Bz

P B BURF ) SAE AT 14 (IPCC) BN IRAG T, IR A A RBRR
WO, A IR = SRR B, A R — P Ik, i
PR 22 A T 2 N A=A THI G PR Bk o RIBE, A TR SR Ak, TR HE
AT B TE [ by = AL 2 T AR A g . TR B i b T oo R R B, HAH
BEHUISOR, U E R AR AN AR CE 1 =5y 2 —, IRk 775 HAR
1, 2020 4F 9 F IR [ AL B A “2030 ERTILPLRRILIE HER, 2060 4R S
BRI AN E AR o U X7 TAE, ARSI ARG R E M1 E 2 m AT,
R SEEL KA RS TR A A . Xk, R TAE UK S B« W
HARGIN AR SO BT 5, IRt — P AEBUR AR s i . XY
R IR FELE R E I 1R N SE R X7 E AR, TR Bt D 3R I SRR 2R
REA T 7100 A JE R AR b 0% SEDURR R, 78 0 IS B UL, AT FEDRR £
SReh . B ATRESHE P IEESIAL, SXBERNT “4RK T bt 4 LR 1L #AR T
DIUIANSC R, 2 FRIEDR A = AU s B “ Xk ™ B bR AR I 3 S AT A0 R

2.1. 2 W

A RCERIX — ST 1990 4 H Schaltegger A Sturm A B E F#18H, —
BRAS B S T FE , ASHERI TN E S PR AL SR B
LG E Z AR, BE)E, MR sk g TRk a M FE S
(WBSCD) A SRR O “ Il SR 2 NSRRGSR Hocs A i & 1
HR S5 A i (A b, BB IR R B, PO AR RS IA BT A RE I, PRUEAE IR
(IR BR AR B BE 71 2 ORSEBL, I RN sSEBUAE S 5 NSRS B R R H AR 7
1995 4 Fussler B K AES KRS SINE N, FEE N EOHERS, [FASEE 4
SRR NIV FUMAGEIR N, FRHAG 1 Al MR E5 R . 25T (2000)  # K5E (2005)
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XISR (2011) « PhiE (2014) FIEAE (2016) EIJMBTIR. HEE. &¥F =M
XA SRR RIS AT o8 X, KR EAR 5 A8 KBUHE F .

I IR T A SRR E AT B G, AU NAESSER A DUR R A
B, ARMENIETEO, PSRRI, Db RIS S N
Ay, SRAF 2 AT R s LR, AR SRR AT DUBC N HE R 1) 7 B — N Hb X BRI
ST IR = A K R .

2. 1. 3WBEESYE

IEFERAE SN, ASRCRPE S Z M. AR, FHAEEEZ
FIASFTTER s DASRIRL A S S IT I 7C, RIS 1 AT 7R - 4 72 18 (2007)
WA A ZS R AT DA R B B IR BN ATA N A 7 2 (5% &%, IF Bk A
AT, EESKBURN T /RS R s 675 (2017) INNARMLAE SR &
XA A R GRS Sk, BEAE ARV A 5 B A BT RN AIIA S 5 Y e /ME
Fl = A £ sk DE (2018) KR “BN-T=H-4E" e
SCRBRNAE R, IANARN SRR ZYERL . &I MR ERIE. BEXT
ANVAEZSRIASWIIE TE, 22 F A TZETT U6 RIE A A R B 2R 77 [ . AR
PR RE AL S A AR BN, W ARSI BTG O™ AR, Oy TR
o HEBRIEIT IR B SR ATRFEEA KT, B A E TR R A U5 TN
AT, WABEFORE A AESROR. KAIE (20160 42 7 R a L=
R G G B AL PR B ROR R s BR S (2019) KR B4R SR E
SCRAEGRIERL R B KA R, SN2 7 A GS 9, (R
FERAA ST RE; BIKFE (20200 AR E AP A SR AKCFAMEREE
EARE A BRI IR, RIS HURE R P ES PR NS 77
fi.

ST IO TAR R A AR S ORI E SO “X” H b, AL
YO B A ASHR BAG U N R: B, REEESRCRIE R BRI &1
MR R R T DA D IR A7 BN 5 B BOV Y, SRS 2 I &
PR R AR IR, AR AESRCRA DU TR B T IE
%, SENARRM B8] T 5
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2. 2 MREESHERERILEA

2.2.1 £EREE$

1942 FAif = 40 KK Tinbergen B IR H AR A RIS, FEH T
SRR P e P 3 N R H 2 ) 0 A 7 28, A SR AT A R 2 W s s AR 7=t
MERIE R, BE, FEEKFER Glstigter X 4B H AP R 7 it — LB
W, HSENAMEE R T —RAIME %, A5 ML 850 BT A
PRRRBE DT . BT, R RIS A SR A2 77 F 07 ik /2 B Charnes. A,
Cooper.W.W F1 Rhodes.E #& H 5 .45 0 #17k (DEA) , DEA ik ZigH
Tk VARSI, FHREE T TR —DIRN, T4 S SO A

BEE AL UE AWK JE, S SURHOE BTG R E R AR, 2ER
A AR AE — 8 IS TR AR PR S O T35 30 70 L BE e R S BRI R R FH IR 3L
R, AR ERMN SRR E R, aothraGrgKERPEZE T A, HEEEA
AT A ASTRBE I AN B, S TP A TE A B 30 A 7 2R A 8 U B 0T 9 1) il
EEEASHER, FIMABI BRI . ARSI E R AP FIS R _E A
AHEE, T AR SRR A AR, MR AR A R, AT A
FRTHI 5 S 2 M PEANRL 2, T EL AT DL A AR & A e R s K AR A
FEBURINE S . seAh, RIS R A= R AR AN, A LT R
TR EAR SR, AR L A S5 PRI Bt R0 e 1 7 1

2.2. 2 EBLFEIR

1966 R E 2T A5 MUR T HIRIRE “ESaPrE” Ma. ETK5sh
WAL S 22 B BOR R ZOR AR AP I8 BRI RS, (RN R AT U2 7 B ORI A 2T
Xt Br KR AR R A Z00E ] e B SRAEZS I 22 5% 1 4 2 a8 31 e
B, VNP RGOS B I, ST 1 AR AA TR R A R .

BBV SN UES AT A B 3 al . Bo5E, ERATrAIORAAAN
AJE ARNAE A BRI B HAT P25 (A7, BRI OREE B PR A S50 Y (10wl i 8
PEo IR, ERATFAZORAESA X A BHIR A B N LI AL, SeBL X I
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MARRE. )5, RGBSR B AR BRI ZLORIE S8, (538 &
DI B AR B BB R I GE I . BEE AL RGBT A e, LSRG T
(2 N AR AE AW AR . 19601980 4F, A SGGF R A T I Ty £ A5
54220, HRFAPE T PR 1980-1990 4, AERLT¥4 HFA
A S SR TR PR R R, FFIT R AN B AR BRI A7 AN A S B R R
AR, MAE 1990 5, ARETFIIGE B RAESET 8K ETT
T )R MR, AESETFFRI R E SO “OhRR B BT m) « Pl Fps:
VERBIR o ABBRUASEHFIR IR, WA ER, P HAESTE
BEATWR AT, $Es = F AR, (R A SN S 2 UM AT RRAE
KIE

HARBR B L= J7 1, AT F IS N TR E AP % O SR R4 B
BRI EI, WD ARSI BRI S HUAR B n R A

2.2. 3 [ HEALRIEIL

1987 FEAE (FATERMARAK) LR S XA BHEAIA S =¥ 2 [8] [
RABT Ve, JRRH T “RFa R HA. RSk R B A R A TR
REVERGIEIT R PR RE, DA IR AL AP AR 55 B RTAE IR, [R5 8N
R RRAASK, AN AR KA BRI A, I BRI H

FIFFEER SRR BB A LU R AT B, ISR R I R H NS
FERYES IS FI, S NS K Bk i - NI 2 ZARSEIL ] HF 4L 5 Jie
BLAb I TE 7325 FB AL S LI B RAB RGeS AR A E 7. L, (NS K
J AN A SIS AR W 5 (1) 58 R TE 1) 2 SE I AT RS R e ) EERT 4, BEARUEN
RS RIBAELESHAERIRABE R LB REE . AREENEEZA. 2,
AR R I i SCAE TARBR 2 o AT T AR B AR BEIRORIRTHAE TG 7KT, 28T
o EAR BRI A AT BR HA AT FAE (1, AR T A8 AT A R JE AN (5 Je
AEAT, ANRE AT o DL, AR A2 AR 5 75 SRR 2 1 26tk E, B
TEIFRGEIR, Fe 0 RAIE AR B AR BT AU FE AT REME . 2R =, WIFEk
JelRF At Al AEESUR, %07 AR, RASEI ARSI R, AR
RIEHRAE G| TR EM LTS O R R, B0y 3R E A A AR 47
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WiE . S0, SEILRTRFSR SR N B R R RAER MWD . A8k
JE] 8 SONA VD I BAR BT, I8 aR G BOR, FERA ORITTEE ™ H B KA
Iy, A PR FE SR M, RIS BB R UE AR P BRI S EAL .
BARBPR A~ 30T, A5 “ B4R, UhR. R, A T RREE R B A,
ASORR A 7 BE NV B B YRR (R B B ATE W 1, SBUR B AR i R s e H I
/MR EIR, GRAEAR R AR B AL P i s oK AE, Wi SEBUR & T4

NN

T o

2. 3 ARG ERBRIRBERNT A

2.3 REBEFESHUENES X

MRAE AT SR A v 0, H AT R AP AR SRR I L T i B A ek . B
HURTHY S AV A0 BE AL 2% 73 Wi (DEAD o 2B 7= BRBURIBE ML TS 20 T i2A 775 32 00
G, IF HAFAE BS54 20 Ak JU) AT AR R 2 ] 7L
BHE BTk E I AR 2 538 19 R SO N BERCR M R 5%, Hob, &4t
DEA HBARUAEI FERCRIN, AFAESINT™ [ ELGI G AN 75 22 LB B AN
AR AR 5 SE PR DUAR TS 28 1A e L, ]I th e 20K AR ST P Y MR, T SBM
BRI AT AR Bk DA B ). ERSR SBM BLAL iR iR T 4% 48 DEA BALIA R
(B H T AN 5 Ak BE A5 N A2 8 A0 7 HH AR & [ I A A ) AN AR AR R AR RO 1, T
EBM Ry —FiR & BB MR T57%,  BEAES 8 H An{E 5 SERRE A2 1 el
SCRE RN AL BRFN 577 K 2 R R AR AR [ AR 5t A2 2, HE 5 1 R SR e AR R
ek, REUSA ROk LR R e, (22 SR 4G EBM AL thAF 7E — g SR,
TCVEXS AT R AT I A B e AT 120 X 73, RN e R I A 28R R T
ML, FEREEFESER TR IR ik, RS HEXEZ%E (2021)
HIBT 9T, Md4s R R EBM R, Rk h:

B f n A DMU , X F DMU, T 7 , A SN (=3 7
Xo:(xlo’xzo’."7xio’“"xmo)m‘uﬁzﬁSinj;H:H%F&YO:(ylo’yzo’”.’ym’.”’ys”)’;FD

g AW B = (B by, b by s WP ITREMEAR TR (2-1) -
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(X y’b)ZtIZjljio ; tJ<x Ztlzjlﬁﬁﬂ t/>y

PPS = (2-1)

Z112111/7’30/ J bt Ztlzll¢oﬁ“tl_1ﬂ'>0

for, (E00) Wy B R, « BRI, » HTNE . bR
EAEREEP . A MR A R, IR b, Mg R i A R
% EBM BT,

0+¢ zm WS
K" =min —
S WrSr q WP SP
’7‘8(Zr:l y +Z[) =1 b, )
s.t. > A s <l i=1, (2-2)

ZtlZ;l;m iyr1+s 20,07 =L,

b —
Zt le =1,j#0 / PI Sp Snbpo’p_la”’aq

_ + bh—
420, 5, 20,5, 20,5, 20

A (2-2) o, KOREETESIEM, xp0 Y b, TAIFIRFIEHN

p

B AR EE ™ W, 57 s o) IR SR VRIS B Y ke ot

R, wiyows wh P ERIRSARNIRER . T AR BR AR B H R AR AL
&, Ok FRRRAR, ¢ NBUEZEL, 1] AFISH, RnBERAAER R A
AR GFEE, He=0, EBM A Y T4 CCR #AY, Hg=1, EBM
R AH ST SBM 7,

N T REE IR 2 0 NI TE) 4 2 i BEAR £ AR 77 AR S AR () BN AT BE R AR, A2 D
JE£ A [ 31 A TTAR B AR P AR A AR P AR B Bt B, AT AR E R BFERIRAS
TR A B SRR MR A 2 77 A 28 R R AR SR A e o I 1) 22 A4 T v g

BRI AR \X . e T}, AT RAFRRAS joi B2 i, (n=0,1,2,-,1-2),
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Wil (2-3) o« X {EBHHIPIRE j MRS A R T e — 1 IR i, 5
(0,1,2,++,¢ = 2) RHHBARES (i i)y o00,,) oo

P{X :J"X :isX(tfz):itfzs""X(O):iO}:P{X(t):j‘X(H):i}:P" (2-3)

) (1) i

X (2-3) W P RREAZ RN B BB A AR SR e -1
WA i RAUEERS B W j RAUIREAR 0, R B AP RS ROR 2 i MRS %
MR j IR R A RIRE n, N5 i R R AL P AR SRR KCTIRES A 2k
B P TR R RAUOR A THERSS, A3 nh:

p=-" (2-4)

2. 3. 3MREFTESHEYWRERS N E

AL A P RS RN R AR, S R SR R AR B, X 4
ORI BE AR A7 AL A BRI FE MR W LB — 22 23 Mr o 6 A SCRR AT A 2R ]
i, AERPRR R A AR AR R R R AT B TN, 2 R A T AR | (] T A
TR Al TR, e TR Tobit MRS A FHARZ S e (I T T, 12071030
BRI Z IR A B . A iE 4 R A EBM AR RAR B A 7 AR 25 R
ATINEE, B85 A RR SR BT R T 1, (EAT5EL 0 Jogiibn s, DR BeAE b B
IR =5 P8 BB AR A B Tk cdls o SRR P e 2 TR ARORE 28 5 22 7 [m] D A R s
170, AR REURH M HTR ZZBOR, T HIHR Tobit A7 AT A 25 gt b3 17
(Rl BE X 73 REAS AT 8] )5, PRl A SCafe S IR Tobit A0 AR £ A2 7= AR 38 3R
VMR R AT T, B AR

Yo=Bo+ ) BiX .t u e, (2-5)

X (2-5) ¥, RO EAEPESRER, i M FRoR R R TR 4,

By BRI, B AN R R AL X,

TR, &, FRHL
iR,
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3 PERBETESHERITN 2

MBI SR TR U, R A 77 A A RCR (R B DUIR S R £ 5 B i) A 7 B4
ABITEOLT s 2t AR AL 7 R SR B B AR B ARV R 1Y) A
KA, AR A i Rl e ME, BEmseBUR a7 & ESMt 2525
TR e L R G o BV R A SRR R R, RIEEREA R
A R BTG Jebiom 2 TR AT R - NERIRIC RS, R 2
MR BRI B SEEE, nl e T B0 B 2R 7 A SRR B I 2 H LA 22
P25 FEAR I B2t B AR 7T rh B A P AR SRR, SR B s oA - Ao
HERBLEE

3.1 MBEETHERITNIEfRiE RE

Hh [ g RS 4 3R AR AR IR AE 2020 4F IEAFR L “XUK” HARIX R EAE5S,
N T SEBL R Hiw, TEDLATIRSEI SR TR, 55 0 e UK B
FERIEM LR H 2t IR HO R DL T » SREARBR A e i v B IR S A 25 285 v
B ATRFEUR I L IR, Hrh S0 % JE B S Fe Ak S e T AT e R T U
HER T AR, TR A R B A A T T AU R EOR QT A F R A
SRR A R B BRI SR B A 7, R A AT BN H 4
RN RE, AR Sx B 2L 7 Rl € SO, ESEIL “XBk” HAR. IREERE
CAMKEESHREZEHR T, GEEHAEERIRN, SR RE=EM
FEBAE PRI SE 3 B AR B 52T, I e R PR il DA A= I R R B e 2 1
BRHFIBONTS Gl Forpr, MR “4pE” A= omi & BRI AL 22 1) S A4 A Rk
P E AN, (R i R PR g DM B 2R i R s e R 91 2R
PO AR Al s HER AR A7 5 B R BR P 3t J R B A 7 e R A A B HE T
(7 It 22 B L SRV B AR 7 RS IIIRICAE T, SRABZE 7 sUARBR AL - 255 “ XU
HARBLSEEOR, S MBA T TR LR B gt i e rp “ BRI HIRN . 12
[T SE N S AREE 2 ) i = S - R P A< T3 = e Ve SNy & SRR i
febrfk R (B3 , FEESHN JHE BRI HERR 3 K.

17



N U e VAT OO F AR FORRAET A A2 R B RS A R R

3.1 WEEFESHEIM R ER

e A5 B
ERIE N Bl AR (FTA) xa
FHEBN BEFBMER (TABD
AN o ARG FE 477 2065 () ¢ B
PTTE SIN L R (70 x B
RN o SR P B (V) ¢ B
BN FA LA E0H 5T ) x B
KGN KR (LK) X B
Wi AR R ()
sk B A EE KA f TR (7D
N PR fOIE. i R A FSEu. Lol BEE. ol R HE ik
I EE P \
b B CRmD
3 TR A N s i T AL

TERNIBRR T, EHCE 7. L, ARAE. K25, R, BRIk B IR
WA N (3 = E A1 e vl K NG R EE R A5 NN [ AN L1 S AE S N
SR EHE R gt B AR T R R, Tk 2 BB AR e i R R NS
&=, FSHERI-TFE (2016) MHGESIN B o VENRUE R4
B T A 2 Vi | S

RAEDREMIA ~ AR E

FESHER P HARAR T T, IEHUR & B AR A Bl & . Horh, el
FLEAR S @ G A F ] e 2 SN R g SRR (0 I 2, R A P AR R
it ESEH % (2013) KB, ARWF:

D E =Y & xY x(1-r)HI, (3-2)

B B (3-1)

(3-2) A, E R EEMRBIRICE (T30 5 & RS Rmea
TEVIRIBRIBCR s YRR SR B EIR =R (T30 5 r BRI aEN
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BKE () 5 HILRREEWEEMRRT R SREWRIBIE .. SKE

M2 GF AELEK 3. 2,

FEARIIEE P ARy T, SO B AR P B HE O IRy 5 g . e, BRHEI:
SRRV R A P R B B R R A RO RRHEI RARAAE L R AR S
FUBEATREBE /N IR, T TS e B BRARALIE IR . ARG TS AN B o A
AP RS (2010 Wi, Ak

C=ZCI.:7;><(0[ (3-3)
(3-3) i, CRBMELE IR P PHRAEE (T 3 CRRFE
BRIRHIHESR (T30 5 T8RN SRR o RS RBIR I H R E. BRI

He S5 R AAE 0. 8956 (kg/kg) « AR % 4. 9341 (kg/kg) « AN 5. 18 (kg/kg) «
YEi 0. 5927 (kg/kg) « BI#F 312. 6 (kg/km?) « EHE 20. 476 (kg/hm”) .

TS Yt R R 22 S/ KA (2012) AU 245 (2004) [WF7E, 04k
JEFRR R L R 2G5 e AR ME ik B %243 7l BB 65%. 50%F1 10%, JEil i fif{E V%

R LR G i — T 5 SR 5K

£3.2 REEWHEREER. SKES52F AL

REVEY) LTI ES FKE Z0F R
iEEAS 0.414 0.12 0.45
INEZ 0.485 0.12 0.40
5V S 0.471 0.13 0.40
“r 0.450 0.12 0.42
[ 0.450 0.12 0.35
[FEN 0.450 0.13 0.34
E-ES 0.423 0.70 0.70

3.2 HIERIES T

3.2.1 HHBKIR
A SCHAR B ARIT T 2006-2021 4 (P EAMGHEE) « (PFESGHFESE)
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NS BGIHES, DG REHE B EPS Hudls FE &3R5 B A AMEAE . B>
FEAR B — i, AR 3 2005-2020 4 E 31 44 T T ARCEE -

3.2. 2 B IR S

(D) AP ERBNT

2006-2016 4 EAR SRR AN IAZ G N, BEE HIL/ME TR, Gk 3.1 B
ANe H 2004 kS, REHER oS30 TR B, W EEETBOk
Fae FER B A AL, 27T 2006 4, [ KEGH TR ABLI H RO T RN,
PAZ) 7R MO AR, RREREA AT AP K. 2017-2019 4F, FREHR
R IA LR TR, 5 2019 4R P —S 307 HBREUE T AT
%, Horp— T A OO R PR AR E TE 16. 5 1287, DRIUILE] 2020 FAR & 1%
FiTHI AR S PG K 3

2006-2013 FFFR ER &A= FUK S B 20U H B30 B R, bG8 TS
e, ik 3.1 s MBS IR R A K IRE— PR R K, 2006-2013
RS R ER B R AR IR RN, R A K ERAARRIE K. H2MN
2014 I, AREEHK S REIFMGED>, —J7 2 P9 3R E T /K S AR
IR R, B HARSER B AR, 55— J7 2B IR EK BRI =R, M
11 B A 7 K S R0 IZ b o
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_. 120000 * N\ e fi
= L ‘ﬂ."‘ 1 2450 4:1
N 115000 - / w S|
it B A N - 2400 <
iy o i \ e
E 110000 / W 2350 3
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% 105000 —4/“/ %
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& 100000 F T
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95000 T 2150
[Us} [~ 0 O (] - ~N ™M = wmowm M~ [v1] g O
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O 6 © @ 0O O 0O O 0O 0O 0 0 0 O o -‘-I—f,r}
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—— REHEMEN e REEEHKEE

E31 BABHERALE
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FRAT A= AN GUE IR D, TR A = MU 3 71 & BT, 2020 4
F A A7 Mol A B EE 2006 42D T 45. 3%, 2020 SEA A A P HLS ) g 0 E
2006 FFIGK T 49. 2%, WK 3.2 Fos. MRE A WIS I AR & A7~ Mk A 5
I Z BB T 22 By &%, —J7 = ROy E SR i m R, vF2 W
WEEFNRDHHBNTE = =5k, Wi SFECRE AT ML R,
Ty —J7 T KA B E R E AN R R, B ENZ A B AR T 5530 ), HIE K
WUOR SR AT FERR BN, ANV IR AL K P FE R, T BOR & A2 7 HL L 5l
JIAWTIE N .
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DA B AR SRCR RGOS, 18 T A XU LR B sy, B IX-T4
AR TR R AR Oy U RYIA], AR 3 X R A X “ - I e
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RIS AR BRSO A P 2, ERTR BEAR AR B, AT BOR & A 7 AR S
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3.3.2 BIRERDH
N T D TR ER R A SR N A R ER, ASCHRE 31 AW
MR RS RCRHAT TN, SR 3. 3,

% 3.3 2006-2020 £4:[H 31 AR EEEESHE
2006 2010 2014 2016 2018 2020 MH AHhE (%)  H4

Jbm 0.681 0.718 0.750 0.875 0.932 1.031 0.827 2.809 19
RE 0.694 0719 0.724 0.770 0919 1.022 0.784 2.610 21
Wb 0.648 0.680 0.748 0.788 0.815 0.919 0.751 2.360 24
g 0.731 0.681 0.750 0.752 0.818 0.855 0.739 1.044 25
MWZdE 0910 0.723 0.829 0.957 1.000 1.017 0.871 0.744 16
L 0820 0.776 0.745 0.944 0900 0.976 0.874 1.170 15
A 1.010 0925 0.924 1.002 0.913 1.000 0.959 -0.064 5
BRIT 1.003 0.926 0.923 1.001 1.001 1.005 0.952 0.015

F# 1.002 1.002 1.001 0.896 1.005 1.029 0.981 0.176 1
L7 0.842 0.836 0.898 0.893 0.955 1.001 0.890 1.163 12
WL 0.808 0.785 0.753 0.729 0.777 0.830 0.776 0.179 22
ZH 0.769 0.777 0.840 0.876 0.903 1.000 0.847 1.766 18
EE 0.615 0.622 0.643 0.627 0.662 0.677 0.638 0.639 29
JLPE  0.905 0.857 0.985 1.001 1.000 1.005 0.944 0.697 7
% 0.778 0.825 0.853 0.926 0.952 1.006 0.874 1.728 14
WEE 0.893 0.842 0.864 0.912 0.961 1.027 0.896 0.938 11
Wk 0.832 0.826 0.797 0.791 0.825 0.874 0.822 0.330 20
WE 0.816 0.829 0.845 0.835 0.866 0916 0.849 0.780 17
"4 0.735  0.658 0.677 0.659 0.686 0.744 0.689 0.083 27
77§ 1.001  0.730 0.729 0.706 0.717 0.728 0.759 -2.099 23
WE 0.559 0.535 0.552 0.571 0.591 0.611 0.558 0.593 31
#0778 1.001 1.001 0977 0.986 1.001 0.978 1.688 3
Pg)Il 1.001 0.966 0918 0.946 0.962 1.006 0.963 0.036 4
M 1.002 0910 0.855 1.000 0.922 1.009 0.917 0.047 10
Z=H 0668 0.601 0.650 0.645 0.721 0.759 0.664 0.860 28
PEEL 1.018 0965 0.940 1.011 0977 1.014 0.980 -0.024 2
Bepd  0.772  0.718 0.711 0.705 0.711 0.776 0.729 0.039 26
Hil 0513 0531 0.603 0.603 0.663 0.716 0.588 2.246 30
HE 1.006 0942 0.862 0.853 0.879 1.043 0.927 0.245 9
THE  1.016 0.778 0.879 0.897 0.960 1.023 0.881 0.045 13
BrEE  1.003 0920 0.864 0.901 0944 1.007 0.935 0.030 8

4 0.833 0.794 0.810 0.840 0.868 0.924 0.834 0.689
e IRTREE, BoA 7 a2
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HRAREPGHAE R, 4251259 0. 980 A1 0. 978, i REMLE A 7 A SRR EME AR,
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RN, Ry I SRARE R O 4 € A 7= 1 R BE X, RS DU e R B A 7 =
F T, B AON SR € R i, G250 RIE 1 DX TR NN HE T PR 34

RS U SEILAME AR, T L GRS IE D H A RS R B, TR AR 4
TP DX T — BLAR R RAFIAERS IR, B oR A P AR A AR i 5 ey s H
3R 13 AN T IR R A P AR SRR A B BRI T, HA i 7 AN
WA= ARILS 0. 8, MEAEFERMRBALME T FEELER TEIFE
NVE G IHLIX, 2T G B BT AR IR KT o A 15 it A 8 55 2% 1
BONTE G, AT SO TSR R B A P SR R R T et DR AR B A P AR 3 3
S STL I

yE R E 31 48T 2006-2020 AR EAE P AR SRR AR, (5B ArcGIS
TH, 2006 45, 2010 4F. 2015 4EA 2020 4F 4 MEG BTN EAE, K E
31 AT E A ARBRIAT I R (LK 3.8) o 54k, S HAhEE
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FIKTEGE . 2010 48, AbFRCRATR T 48 T R A B i, 40T iR RsieR

DA A i R0 DX A8 T RO AT, 0 P DX T 70 4 AR B A P A SRR B
MRS, YR EAER R A R TR A N A T ER RN, TR
5, {H [ It 2 R R AR 7 )RR, T 3 O AR AR SRR I AR
2015 4, FERH 2B TR E A AESICERIH RN R @R X, BJ5H &)
AT AT P RRCR X, YR E R B AT AR G A 07 s TR 2, AR A5 30
BT VAR 2k o IR a7, MR AR AR SRR BT 4n LS K % . 2020
8, WEKE2ETHEARBCRK, B 6 ME AT HREERKX, Bil&RE
KRB AR 2 7 AR R WA, AE RAIEAR B 7 B[R] thSe B 1 et
FIHFERAE T, AT A RACR X B4 T B T2 bt s M BE A7 B 2% IR KR A 5 4 SR PR
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AP AR, NS BOR a7 A SRR

3.3. SMRETETHERMKFEEA S

RS 2020 FRCRAA A TN 77 TR A AR EAE, e 2%
ANJUARF, B A RAHE ™ M ICAR, I b ReR ARG 2o i i it

Gl LT

3.4 2020 EHRIFFHEBBRATIRE (%)

ar SE +3 HHE K AN B IKBEIR

finge -50.19 -11.52 -47.52 -68.43 -56.29 -40.84 -68.47
Hw -71.35 -12.08  -12.08  -46.31 BY | -30.60 -18.09
7R -51.89 -1039 3874 EERBl -1039  -11.00

| -11.08  -4875  ENE  -11.08  -32.33 -44.96
NEAE] -18.69  -57.23 4383 -59.45 -32.66
e -2.70 -8.45 -6.37 -2.70 2.70
Wik -42.94 -3.90 2208 PRy -3.90 -18.58 -3.90
i) -34.84 -0.36 -0.36 21.22 -26.83
T -9.82) -0.62 -2.00 -0.62 -6.87 -0.62
L 75 -20.78 -6.07 -12.65 -6.07 -6.07
] -12.19 -7.29 -10.92 2492 -7.29
P -11.00  -18.04  -38.42 -11.00 -16.94
AT -4.44 -4.44 -22.93 -45.96 -32.34

e Lo RIN KA TS BIRCERAET, TRANITTR. 2. BOERIRZE TERE
PR RN IR R R ENER, IRRKOE FRRRNTIRFRENER, RO
TIRFHE=mER.

M EFEHIRE , SEE E R A AR S R TR e 32 R K2 57 3 T A
RABNITUR, RTINS B WA B 578 1 RAGBAITUR, H
UGN BUBEENTUAR, Ul R [ 8 B U5 A7 A A B SN B 1 [
MNEEKE, HR T, . b, WS 573 U R R, XLk
AT B B AR 22 B ROV R L RO B 77 X, ARR LB, i 32
FERRE AP IR AT ) ) B IR T Wb, BRI S AL IE R
NIURFRE R, 2R RCR, fae . Holt TR ot <5
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b I HT AU U AR R B, XA A% BORMZ54%
JE B, FECRAIPIRN IS &, P AETCA R TR RK BB TR R B,
P BRI BON R, ARG A il AR BHE, SEBUTR.

3.5 2020 FHRFFREBHE HARREIHEHITTRE (%

B WEr-& il = T HE & [MSEES
Gy 11.52 48.89 -56.56 -38.49
Hifr 12.08 27.57 -38.14 -12.08
K 10.39 32.74 -41.07 -10.39
| 11.08 27.73 -38.33 -11.08
g 18.69 29.14 -47.02 -29.10
ik 2.70 2.70 -15.72 -2.70
viible 3.90 18.04 -18.06 -8.30
il 0.36 20.22 -1.90 -21.60
L7 0.62 0.83 -4.43 -0.62
L g 13.20 6.07 -16.64 -6.07
(S| 7.29 7.29 -53.68 -72.07
py ] 11.00 22.38 -19.22 -11.00
WL 4.44 16.26 -58.96 -4.44

H13% 3. 5 AIAL, RCRARAT R8O IAFAE IR 7 AN e A EE 7 H U AR AR
Olo AEAE HIR TR TV R SRR B BRI A R RS AR
BRPG . WA BRI O AR R B, fRiE S R IR kPGSR T YRS
QEIURAE R, UHMLIL . AR LAY SR A B3N i A S AR 1
IBMIRAAE, MBI TR RETIT MR RS A “ IR, DURRE— D2
AR A SRR

3. 3.4 REBE AU RIHER I

BT 2006-2020 FIRERR A RSB, 18 H B RBHEREES T, e
FIFEFET N1 B 54, EALFE. FREEESHERENE, K.+
e R v DU S 3], S0 R B A 7 AR 25 SR AE AN [ I 1] 5 T PR R 24 e o e
ATINEE, FEX IR EAR B P A S SRR R BT IR AL . RS H R X 2k b
(R R MR A 77 AR S RSB AT AR AL T 4 i o B SR, JEXT M 2R 1%
HFRRMRE A SRR BRI IR M, AR 3.6,
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3.6 HEMRESESKRD R REFRBRRER

A 9 ik HK o =

i 0.804 0.188 0.009 0.000

-1 HI% 0.080 0.589 0.223 0.107
HE 0.027 0.080 0.589 0.304

= 0.000 0.020 0.173 0.806

i 0.798 0.202 0.000 0.000

_ HRAIK 0.087 0.452 0.327 0.135
S 0.010 0.115 0.500 0.375

= 0.011 0.000 0.198 0.791

i 0.750 0.229 0.021 0.000

T=3 HI% 0.094 0.427 0.292 0.188
HE 0.021 0.135 0.458 0.385

= 0.000 0.012 0.167 0.821

i 0.716 0.261 0.011 0.011

| HRAIK 0.091 0.398 0.318 0.193
S 0.023 0.136 0.409 0.432

= 0.013 0.026 0.234 0.727

i 0.663 0.288 0.025 0.025

-5 HI% 0.088 0.363 0.350 0.200
HE 0.025 0.125 0.350 0.500

= 0.000 0.014 0.343 0.643

MRAEM LS R, W] DR B ACT A K% A 42 B H0UE B s TR M 2k
WA RARGEN, W0 RACT AT R KT A 2 EUE B0A W T AR A1 2k
VLA T AR RKCPAT E ZACT 1 48 BB AR P AR SRR RS IR AR E , e 2
HARSA LR, Fish . RSN, RERE A AESHER
T EZGE A R ACTIRES RS, FR KT, 1 B Bl 3 A ALK P 5 &
T RRE R e R R A T AT IR Jeidt . S B IIRB 2B RoR £ b2
MG AR R A IR P TR R A 7 AR SRR SRR AP K

HARKRE, WERAIIRIRAS A FARAKCT, £E2% S8 18] 5 B 20 1F B ORI aa s
IR 65%, fFAERIRA “TTWNBERE” o RBCRAKT AT B TBONE A1
LD REACT AR BT BOR, AR R A P AR SRR KT B (EREE T 1)
s, B E AR A BA AT AL S (A P AP AR v, AR AR AR SR
FEARA)E TR YIEE RS IR IT a0 N, 17058 R KOT 56 i I B R 15 0
RACR KT8 T T IR RBEE LG .

31



SN R A R S OO F AR FORRAET A A2 R B RS A R R

WIGEFE R A P AR S RORAL T IR I T, N — BRI A T ok
FHIMESR A 58. 9%, [l L FERSHIMER A 33%; USRS N 5 4ER, TP
AT HIR K IS T B 2 36. 3%, 1] REERE IIMESR L FH N 55%. BTG4 AR
BAEPESREM TR EAKFIET, T BB T SRR
58.9%, [n] EEAEHIMEZ Y 30. 4%; W E)ES RN 5 4EIy, N BRI T
EACF IR N 2R 35%, n) BAERS IS BTy 50%. HHItRIAN, BEAE I AR
JE RGN, WIAERAS AbF AR /KSR i R0 7K (28 T 1) B KP4 RS 1
REAR AR R . U BT 6 I 8] 25 B2 () AN OR, AR B AR P AR S R 1B ik
BIHCR AT, AT SEIR B S ., AIRPEE ™,
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TRERR A, TR A B RIS L.

4.1 FM B FiE BN 5 15 FR

AP SR RN RN E R W AR E - S R,
F&— T B[R] I SRR £ 7 B R s AR S R B R I LR B HE R . [RIR, R AR
TR —ANEIRM ARG, TR X B SRR R 45 K] 3 AR 20t H ™= AR 5
W, ACEETHR BN, SHEFE N (2018) | Eimht (2021) . &SR (2021)

B RRR, BUR B A RS RCRIE R A R, MRS (MCD
MABALKT (SCL) « HUML/AKF (MCE) « WA/ (URB) « REILAIK
V- (PRD « REENEE (TEC)  WBECAIKT (RAF) « AEERLHIKF- (ENR)
MEARB TR (RSE) ENfRTE (MEALD .

R4l BEEFESHRYMERE LN

izt A g Yt B K B T 5w
McCI FREREFTEAR AR B P EA (%) ARHN
SCL R SR AR EIAR /AR 57 8 g N B Ca i/ D ARHN
MCE FFRHLE 20 1 AR E REFI AR (T T/ A B0 AR5
URB WEANH/EEAND (%) 17
PRI BN R R A AT SRS (F370) AR5
TEC B FARN G BT R (N2 D TE )
RAF PR S — RIS (%) ARHN
ENR IREGIG Jein PR G/ H X AR P S (%) 1E[A]
RSF B 9T 550 R 280 2 S H A/ X A 7 SV (%) 1E ]

HARTIR N (1) EMdas (MCD . EMda s 7 BRI 2,
PR R I, O R R R i, B AL S A
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AR, AT R, m Ha BRI Emae 7. Bk, %364
TEREMAA RRIRIE.  (2) MUBL/KSE (SCLY o TR BAH RS A AN [F) i 45 BRA
2 SARE AT BN G A TASHFAIE; BB o o, LAz,
LF IR TEEAR A R, I TR, T H BN Rt ANE B L
WAL, AR T RIEIBEZ G B, 23RS mA R RiE. (3D Hliiik
KV (MCE) o FALIA AR 3 Tl %, R AR P MU K
A BRI AR RARMVACT AL R s {H 2 K& RN UREN 2 il 77 A1 S&
HIVHFE, AT A2 58 2 OB BRI, ZIRFR A R 50IE.  (4) JRSRTL
K CURB) o BB AR ML N 138D, iz i AN, i 2
HobkHt e B A B A AER AN o DI, PO R A AR 2 R 1Y
WA (5) KRR (PRD o $mAR RS KE AT BLEREE A Y i 2R
77 AR 3R R, — 7, AR R B A IR N 2 AL,
RAGRPRFTR, XL L2 M5 3PH8G 50, SfERREEHE
A EARMAF GRS~ B FR, Mg e 1 REE . Bk, %
TEARRIREI A AP IRIE.  (6) RILNREE (TEC) o LRAMFARERII] LUEAR
S R BOR FF R T AR A = K o 3@ AR B, Ay USRS
HER AR R Al SCREARBRBE I S e 2B B, AITTAT 2 DRAIEAR B
PR R o DAL, FUEL AL R RS M R A 7 AR SRR (D W BSCAR IR (RAF)
WA B AR KT S 1 S5 BBORE X AR M 2 Ji (4 S 0 B W BGOAR BAR A AR A
PR BRI AR B AR MR 5 5 B BORLAMU AT g 2 R A
i BE 2 AR A = i, T B FAGAE . R EGTFEAL 27 i R R SR
ERBIA . Bk, IR RRE.  (8) MEIRIGIKF (ENR) . ¥5E
PR KT T DS R HY =4 BOR O AR S 1 B AL L, X 805 Yeim BEREAT 4
B, AL 7SI, (et DRE RIS AR, H 2R
REMESHRI R, MR a L7 UM, DIk, U &4 SR
BRI IE. (9 BARBTIKFE (RSF) o BARBTI/KF] DL = X T
BORBGH I AR, BORFEM G A R AEE AN AT Bk I1E A, D8 R SR ot
K bR AEAR RS i S ROR AN AT AR R B i, 10 L ) A IR B VAN
TIEMRAE T R, BURHIR & A P AR SRR AN IE .
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4.2 BES5HXEEYASH

TR DR AR A A R IR R T R 3R = R Ty e X R R 3 11
FRPEHEATREFE, ARSCE A 2006-2020 AFFRE 31 24T B AR, x4 EA =K
KRB TIREIX 3 B R IR Tobit BEAY, PR iz FH [ 52 208 Tobit #5541 J3 A AL THIAR
BHRRAMEAR B — 8 T (FReR, 2014) , B DAARSC i B BEATLRON IR
Tobit #5 4 %F [HIAREHE HEATHIE 5 o047, BARREARL AT -

Y, = fy+ BMCI, + B,SCL, + B,MCE, + S,URB, + fi; n PRI,

4-1

X A1) Y, B AP, R R R TR 4,
B, BT, p IR RRE RIS R, 1 WML, &, FRHHLIRE.

# 4.2 THIR Tobit BRI [F 9458

R AR 4[] EF~X EFHKX B =8 Pl X
-0.064™ 0.017" -0.096™ -0.098™
MCI
(0.018) (0.026) (0.027) (0.043)
0.006™" 0.004™" -0.003 0.012™"
SCL
(0.001) (0.001) (0.003) (0.003)
-0.225™ -0.248™ -0.290™ -0.139™"
MCE
(0.026) (0.035) (0.048) (0.053)
0.001 -0.002 0.006™ 0.010™"
URB
(0.001) (0.002) (0.002) (0.004)
0.028 0.090™" 0.066™ -0.125™
InPRI
(0.018) (0.026) (0.026) (0.048)
0.006™" 0.011™ 0.011™ 0.004™"
TEC
(0.001) (0.005) (0.002) (0.002)
-0.001" -0.001" -0.005 -0.001
RAF
(0.002) (0.002) (0.004) (0.003)
0.005 0.007 0.001 -0.003
ENR
(0.005) (0.009) (0.011) (0.007)
0.019" 0.039™ 0.051™ 0.022
RSF
(0.011) (0.018) (0.018) (0.034)
0.622™" 0.139 0.136 1.504"*
cons
- (0.095) (0.129) (0.147) (0.255)
Wald 5 56 22827 244.46" 122.55" 75.08™"
LR 558 652.99" 326.99" 165.93"* 226.53""

VE: *. F%L RO RIORTE 10%. 5% 1%KF FBE; 35 W bRER.
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HH3% 4. 2 TN, DUANBARLIR) LR A g6 45 B Ut i 4 [l DL = AR B D Re X 3547
TEAMRZBE, RIS PUASERL ) Wald #6596 30 o 25 PEAG G, 3R WA A ek 0 &
ORI

H 4 EBEAR B [ A 45 ST, 7R 1% R E KPR, ERds oy itK
SRR AR P AR SRR B2 I SR 52, T RS KT AR BN 5185 FE R &
A SRR B IE R 7E 10%H) B35 MK R, B AR KRR
A PR AR A RCRAT BB ARSI, TR R ACE R & A AR SRR R 1)
NREEA

ARYEAR B DR X 3 FF A IR [] U5 285 SR AT 0, AN 5] 508 DR 3000 AN [R] D e XM B A=
PR ARSI K B RE I 77 1) AR BE B W 1) 22 SRR AE

FEEMIRHOTH, e EHXEETRECN-0.096, HAE 1% 8 3E 1K T
IR, R AT X [ R ECN-0. 098, HLAE 5% 3 MK R
REe, AR 327 X EARAE 10% 0 B MoK T R IB AR LS, (HIEH RECH 0. 017,
VLU = XM E T RE X B T AN F) 0 AR SR A R AR P 56 A, MR EO IR B A7 AR S
RIS A ], RS B X B AR RO, BE SRSt s, B
M SRR, ARE BRI, A3 EOR & 427 AR S AR &
AR 8 XA B 8 4 X TR B R A IR, AR E R Kb, B
HE RGNS L~ E R ERMAH, SSBUS ARG, RN EK
TIEE B A ST, PREEG GRS R TR A G R, AT BOR & A P A S R
K BEAIC

FEREAAKCE 7T, MR 37 X SRR 4 P4 X 1) 1B U5 R 25090501 4 0. 004
A10.012, H¥gE 1 10 S AR, TR & 348 X SA s ke . Ui
N BSRR A A P RSB OR, BT ) T R HE A 22 A 3, B REHERE b vEE AR FH 2
W, [EE A B AR AR P R, RO A = R 22 RPR B A P A S
FEAR TE R

FENUALKPIT T, =R D RE DX a1 U3 R 4053790 9 -0. 248, —0. 290 1
-0.139, HIEE 7 19 BF KPR . Sl B HUIRACRE B, ARl 23k
s AR S ARG, T HATE T 7R, HIR N 2 R R B A A
B, 7= A K S AIRRHE B TR S, ARSI R, SR RE R A=l
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PR AR B AR 77 AR 2SR IR S A7 ) KT T T

FESRAEA /KT 1T, R 34 DOMDRR £ 7 4 P X 1) [m] U5 3R #5020 791 4 0. 006
A10.010, H 79l 3 5% 2 25 KA S0 AT 1% & 25 KPR 5, MR &
77 DX U A SR S A0 o LA KO R, R A R A DX RORR B T 1 X 11
B AERCRBE, SRR AR, WIIEAR T ZRRN A2
H BT I, AR RS SRR B IREST, FIRIR 2 2 AR R, SRR
WA TR BT 9% B SRR AR ST S %, NSRSk (A4 7 il iF
AR R A,

FEAR BN K J7 1, A 37 XA [ H R0 0. 090, HAE 1% 52 LK
SR AT, R B X A EE RO 0. 066, HAE 5% B2 KE T B A
B, TR PR T X EARAE 190 B MK B RS, EEEDARECHN
-0. 1250 YtIZEMRE 17 DR A5, OIS n 2 IR AR B A FH B 1
IR A BORE, ANTIEERS = & i [E i, e 1 EBRE Sy, SEifi it 7R
BREAT MIERE AP, BT2FREKPBEEERNEE, RN
KPR R B R AT T 7= R SR, AT HNEE 2 (AR R 24 Bk S 2
RERET R, XS BT EHECRN S S8 0, KRR A AR A
RO HE AR THI R0

FERFLN VB ETT T, = KM B DR X 18l H R %0750 79 0. 011, 0. 011 Al
0.004, H7rAliiEid 5% 2 E AP AT ER AT 1% 25 AP AR S 1 B AR 4N R
AR A A AR S BRI RE, REN R IR ERR A7 Bk — 3, Rk
AREVEREFIHE B AT LM FARN 51, 8 AR HEARHE, AT DUk 7 58 PR
BRI B0 R AP L SEREACRRA I S B FH Sk (A P 3, AT SRR B 1 77
RATRE, Pl AREEN T B RR A 7 AR S RO AR TR AL

FEWBCCARIKFI7 T, R 377 X B R E08-0.. 001, Hisid 10%) 2%
VEACP RS, TR & 28 X AR & P 8~ 4 X 3 A A 4 o W I AE AR B 771X
WA LS AR A2 S TN AR 245 R0 A M 4 A = 3R, T A 2 ) i 118 DR A P AN 2%
MG GG G, RN AR 20 306 IR, TR E 77 X B AR E RERE
PRI A, DRI B S XX R A TR e B TR

TEMBERLHI K7, = KR EThRE X AET A58, Ui = AR & ThRE X
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FERR A A2 P AU )75 G HETR ok Z AR RL A ), Tk “ =R M HECBCy W 2 H.
R A% 72 U T 1] P X0 PR AR3E Fcis H, H RN PR S e v BEAT (05 2 T ok
b5 g, 5NN, R A= i 2 7 A (R e F I TSR T VR G A B
(1] P %o PR32 BT oA B %, DRI BRSSP H AR AR B A P AR S R i
A

TER AR BRI T, R 37 XN A 3285 X 1 1813 & 30551 9 0. 039
A10.051, H 73l 5% 5 2 1 KA B AT 1% B KPR S . SRR B
A LR 7R 7 BURE O T BOR GBI AR RS, AERR B 37 XA & 4 X, HR
BRI, SRR E AR RS IR, R R R AR5 4
BRERLIEANAR 2, R mARHER AR HOR T R A2 0, MU HER miR
e, [ AT DU e R R e B Re 71, DD IR g, AT AR AR
BAFERE.,
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5 ARG SXTREN

5.1 #ffx4sie

ARSCLAFRIE 31 48 i AOAR B A 7 AR 2SRRI BE 4 A A s el B 36 4 T it A
28, (EMESANEIG AT I SERE BT SIEAR S, RN SR 45 Bk AT T RS
REAFRILL T 4k

, WNAEZMRE, TER QAP E SRR AZIERT 20 % E

BT 5 0 B PR A 7 A A R A B v T R 28 SRR B B8 AR B A AR RS

MR, HAF 2006-2020 4F, FEMREAEFESZCRLHIVNE R F&EH, bE

BT, e RO ETHES, U R ER A A U7 B A DA A SR A AR

M AR TSR W 7 G G ARBRHETB AR A A 2, AR OGHS & AR B 2R

FRAESIIAEE, TR E R AR P AR SRR AR BT, 7E 2020 R
[ERR A 2 P AR SRR P EA B e, O 0,924, (RN RIA B A AT T -

B, N ETHEEX R E, a7~ X AR~ R NI B B ThAE
XEONA B, HAE“+ =" WA 3R E Ok 2605 i S Btk R - 2006-2020
F, FPORE ARSI RS, BETaEKr, HRE
X, FHXREEPAESRERTFERMIK. BE “+T—07 g “+=#”
WA, A ER AP AR S BCERRRRE, TP XM RO & A P E SR B
WEES, HrE T XA 2 T REES, e CF =07 E, 2EE=X
ThRe X R A = AR A A3 RIS K a5

B=, WEBEKE, JRE 31 A HREAE - ESMERRI AR K2
FERE. Hrpdbnt. REE. WAL TR A SRR KGR, W5,
SO WL TV IR SEE TR A AP A SRR K IR B RN, s, T
PEANPE AR B 2R P AR SRR 2L N REE S . 3 2020 45, FEH 18 ME TN
REEFERLERT 1, TR X ZEH TREFEZX. 25K
TEHE XIS ARA U (R XAk, ARADSRE 13 AN T IR B AR AR S AR R e
BIBCRATAT, HAR B RS MCR B T L E T TR G RO 5
X
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F0, MWECRIRRIERRE , RORARIE BIA R 548 0 B A FRE LR T
RMAE . FHordr, BON™HAET S RGN TCRMEAE IR, HRE
AR WA TCAR AN R IUAR, RN, BERTERN %8 5 th S A
BRI EAE DL WSEEEESRE, AT A RACH A i KPP AR
A AR B A A SR IFATE , IRFFIIR IS UBER B, s, B
TRRT , FIAGIRZS AT PP RPN R s 28R KT R 48 T AR AT RS KT 3 4% (1t
%, HREE I EES RGN, XA R AR MRRR AR IR

S, WS R T HORA A RS20 R 300 = K Ih e DO B 2R AR iR
PP BRI 7 ) ARE P HAT WS 1 22 5 R Ak . P R SR AR [ 25 2R T 0, AE 1%
HIEZ KT, AR EIN AL AR B AR AR SRR B2 1 a5,
RS 7K P RIAR 5 N G % 8 U)o i A 77 A S R A R 35 R AR I R2 I E 10%
HIEZVEACTE T, BGOSR A SRR B2 R R, R
BB ACT AR B AR A SRR B A IR R R o =M B DD REIX A [m] U1 45
K, BREEL ML AT AR RN RSN T3 RN AR S 57K P X
77 DR R A 7 AR S RCRAT S R AR TR R, i LA AL KPR SR 7K
X7 X R R A P AR SRR W AR ALK R R KT
ARBN G AR B KT 28 DX RR B 287 AR S RCR AT 25 1 AR TR R
1113 2 PR BOM U A KT DU x 24 X AR B A 7 AR S R A B2 IR T R s
BRAL KT S AT AR BN D BEXT P40 T X AR B AR AR SRR A B
RIIE A SN, T SRR EC AU A K AL BN 7K T 7 B~ 487 X R A
PSR R WA . K, ST = KIEE X R R A AR SRR EE A
Wl E, XPAE N2,

5.2 XPREIWL

BT BRI ARSI, AR E SO, WA SR, SE5RERE
A SEBREOL, B PUR

(1 BURBEFERRUGRE

BARE, T HERE A B BOR & A= AR S R AR 2 R 2R
PR ok 8 1) B Y AR NN G E T . B R 3R KR AR 07 s A o O
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[T R, B AR I EE R R R B A SRR O EH IR
JEkass, Ik, &R SR E RN, TS RV HERUS O R AR R T Sk
IlEs UK I E g —, 5l AR I IR ZE R BN G O FE = R 1
KPE—3o M TRAGTURBGH AT, AAWEARIIINAZL T AR N
WERGHNALAE, ARG E, FRIRE R R ER AR BRERCR,
(7] IS e A 24 B B R (TS AR B AR, I MARIR Azl i e ik B AR 2511
AFFRE A, SRR R SR TEH S AR ER 2 X IE LR B = A T
JS2 R I = PC 7 BB, 8 SRR R X AU SR T A, I T e B AE 5 24 1
AR F g TAGIERIRI R e, Ak, 0T SR A 0 DX SR BB RS AL
A gt AHCAE. X RIRTCARBG A T, O BUGRGEW SLEH, R
Yo SIS DL, IR PR A BRI, SRR BOM LR, R 5] AR
B FH T B A, D AR A B o X T LU R B A 7, R A T T
LAV ARDLEIRN, X 2 ob B 2R 7 AT 5 5, IR & St 3 3 (1R
FANURG RIS 51 AR ROER . U AR HL, JFXS i AE . s SR L T
JRALER . X FoK G TUAR BRI AIAE T, AR AR T T SLHET 5 = 8 KRR
R A SEREM SR T JONWHE . S R RO KSR, IR R Bet
FHE B S AR FRIERR], 52K SR K.

(2) EEHRENERMAEXBOR AR

IR FE R TR e A AU, AR R . RS ATER G R DA
AT RERHFE — RIVBUR AR LK 5 ASEE, £ — 2R L 7R e A
R PO A BEIE BRI REIR, (HER TR B AR RGP IR IEAN A e, BEHEREI B o
EARER A, AT SEIUR R A U WU 7 H AR TR EE I . Dy IR R
AU X FH ARSI, 7, A T RAR I =3 SERRIR B AR
PG R, ISR R AR R P TS e HE G AT I, A B AL
i, IR A T S A [RI IR & AR PRI IR A S T I &R
AL Sy T I RS BRI R R B A% AR, SR AR P 2t 7
MM A PR IR o 53— T, R BCORBUR E K ) SR e g A
BRAO A JE 35 S REA AR 245 8 RO AT S AR (K 2 (IR A 5 [ 25%- 3h
PLRRE A Zr MR 2 P A0 5 AR S AMBEEUR R, SR R P AT RE
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ORI A P ER AAMU RIS, (A s AW sy, MR ESETHA T 2R 78
Mt R R IR .

(3) IsERMLBHLEARQF SHE

BAEKRAE, RERE LA BR 71, AL RHA SR I G155 AT
IR O HESIR B A AR SRR K I B R B F1 . e, NAERR B A R AR
RSB dh A VIR E . BRUROE IR SRR, RN iR g A 7 i e
IRHEHARCHT, IRRIGHIABNBARTE, lnsas BRI SEMEHr. H
o NIRRT T EEXS AR A A BT B, A i 7R AR 5, sk
WRHEN R EIHTRE I FIZR G R BT, R AR AT R B e RN, x4l
BHEBIHLE] T BLE 3, ORI R BT LUINGR, K77 St AR A 5 618 22 il
BLA, i R B AR Y S s BRI e i (R FE AL . B )m s AL RN
KPR FTE ATTAN R, NAEAR N BB Ja A3 DX S AR A3 AR HE
Jouh, SEBURSS B, $R AN, INsRAR M RHARORAE BN, AT i
AT BB AP RS RY BN RN ELTI NS H, BRIt &
Z HE@ERNFHEAN, R IR S H LSS, TR SRR R R o

(4) il B AR R R L ETRR

] = KM B T RE X 70 A E AR DUE, 4 i st & A AR S ReR N
AR AN R B Zh RE X IR S8 B 1 DL R ) B, WPRE R 240 MR 17 [X 1 SR AH R [H
MRS, B, S FARE I X, N ORUIEAE SR 5 AN 358 [ T 5 77 1) 2
fitt gt AR [ IREAR B 7 PR AR M A S [ RO K AR 227 3
PR, T80 AR GRS, INPRE B R bn AR T, T PR P AR & 22 4
R E A DX T B AR, AT 5 SO RO 3t R i s, Ik, %o
TARE LW, NOINsRIA A SN2 5 R e B A e, [RIIPR B SR A X A AR A
I 7 ) ANV R BRI BAR, IntE R H MR BT R TG i, iRl
RHEBH R FEAL, i inpREzh B B A4 =07 et He R T+ 2. M a4 1
1l DX ELAE DR RO BT [ 25 H 2 B2 BRI RESR i, AL, SRR A T
HrIX, BRI AR RO, Fr RAF AR GRS H 74 7
DO AR 77 7 NEE T g, NI S B 3SR BN ™ L, i L Bl A2 1Y
RN, SCERH R R, R EPHBREIBREE 77, R8T DX A AR AN . [
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2006-2012 FERE 31 B BEFESUERE

M R

2006 2007 2008 2009 2010 2011 2012
2L 0.769 0.812 0.789 0.783 0.777 0.780 0.813
Jbnt 0.681 0.700 0.765 0.760 0.718 0.799 0.810
gy 0.615 0.616 0.624 0.627 0.622 0.635 0.634
HN 0.513 0.487 0.525 0.519 0.531 0.548 0.587
J7R 0.735 0.749 0.676 0.668 0.658 0.673 0.687
i 1.001 0.865 0.806 0.780 0.730 0.715 0.731
B 1.002 1.002 0.942 0.949 0.910 0.681 0.826
biaaea] 0.559 0.527 0.525 0.591 0.535 0.520 0.542
ik 0.648 0.668 0.686 0.679 0.680 0.724 0.732
] 0.893 0.917 0.880 0.833 0.842 0.843 0.827

BRI 1.003 0.825 0.968 0.876 0.926 1.000 0.914
Bl 0.832 0.812 0.837 0.829 0.826 0.821 0.815
b 0.816 0.821 0.845 0.846 0.829 0.843 0.849
R 1.010 0.907 1.001 0.830 0.925 0.981 0.973
LI 0.842 0.831 0.829 0.835 0.836 0.853 0.869
AN 0.905 0.885 0.888 0.891 0.857 0.891 0.894
Ly 0.820 0.829 0.856 0.722 0.776 0.902 0.899

WZd 0910 0.852 0.847 0.716 0.723 0.783 0.803
TH 1.016 0.885 0.871 0.830 0.778 0.751 0.793
i 1.006 1.013 1.018 0.969 0.942 0.909 0.900
IR 0.778 0.791 0.824 0.828 0.825 0.839 0.849
L 7 0.731 0.684 0.728 0.633 0.681 0.724 0.726
] 0.772 0.756 0.775 0.701 0.718 0.728 0.735
i 1.002 1.001 1.001 0.964 1.002 1.001 0.940
g 1.001 0.988 1.005 0.978 0.966 0.965 0.931
Rt 0.694 0.697 0.704 0.704 0.719 0.735 0.710
7 1.018 1.001 1.002 1.022 0.965 0.978 1.000
e 1.003 1.003 0.963 0.960 0.920 0.925 0.904
Py 0.668 0.645 0.644 0.655 0.601 0.635 0.640
WL 0.808 0.781 0.795 0.796 0.785 0.804 0.773
HIK 0.778 0.968 1.007 1.000 1.001 1.000 0.960
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2013-2020 FERE 31 B BMBEFESUERE

2013 2014 2015 2016 2017 2018 2019 2020

ZHE 0804 0840 0866  0.876  0.898  0.903 1.000 1.000
Jbx 0831 0750  0.843 0.875 0.905 0.932 1.003 1.031
WE 0639 0.643 0.641 0.627  0.642  0.662 0669  0.677
HilF 0594  0.603 0.608  0.603 0.629  0.663 0.698  0.716
"% 0660  0.677  0.673 0.659  0.666  0.686  0.725 0.744
778 0740 0729  0.731 0.706  0.696 0717  0.712  0.728
M 0789 0.855  0.861 1.000 1.001 0.922 1.000 1.009
WE 0530 0552 0.566 0.571 0.553 0.591 0.601 0.611
Wk 0752 0748 0.744  0.788 0.817  0.815 0.861 0.919
WE  0.827 0864  0.879 0912 0929  0.961 1.000 1.027
YT 0916 0.923 0.921 1.001 1.000 1.001 1.002 1.005
Wk 0.805  0.797  0.802  0.791 0.809  0.825 0.855 0.874
WE  0.826  0.845  0.850  0.835 0.847  0.866  0.899 0916
HAk 0979 0924 0933 1.002 1.003 0.913 1.002 1.000
ILJ% 0882  0.898 0918  0.893 0.922  0.955 0.985 1.001
VAN 1.001 0985  0.960 1.001 0.990 1.000 1.001 1.005
LT 0942 0745 0834 0944 0954  0.900 1.005 0.976
WZd 0.856 0.829 0.839 0.957 0.936 1.000 1.001 1.017
THEH 0807 0879 0874 0897 0886  0.960  0.969 1.023
#HiE 0850  0.862  0.849  0.853 0.837  0.879  0.973 1.043
IiZ& 0.849  0.853 0.874 0926 0946 0952  0.973 1.006
thigs  0.735  0.750  0.691 0.752  0.785 0.818  0.796  0.855
e 0717 0.711 0.719  0.705 0.674  0.711 0.744  0.776
k#0985  1.001 0978  0.896  0.909 1.005 1.005 1.029
Pgjil  0.945 0918 0916 0946  0.951 0962  0.975 1.006
K 0737 0724 0738 0.770  0.885 0.919 1.002 1.022
PEEE 0935 0940 0919 1.011 0949  0.977 1.005 1.014
Bri® 088 0864  0.882  0.901 0.894  0.944  0.971 1.007
Z=H 0649  0.650  0.649  0.645 0.659  0.721 0.742  0.759
WL 0.735  0.753 0.748 0.729 0.739 0.777 0.795 0.830
#EK  1.000  1.001 1.000 0977  0.983 0.986 1.003 1.001
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