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Abstract

For a long time, resource declining cities have developed rapidly
with rich natural resources. However, due to the constraints of non-
renewable resources, single industrial structure, extensive production
mode and other factors, resource advantages have gradually transformed
into resource disadvantages, forming a "resource curse", resulting in the
imbalance of development in economy, society and environment. In 2013,
the State Council issued the national sustainable development plan for
resource-based cities (2013-2020), which pointed out that the
transformation task of resource declining cities should be basically
completed by 2020. At this stage, the transformation and development of
resource declining cities has been basically completed, and the balanced
and coordinated development of economic, social and environmental
systems has become the top priority.

Based on the theory of coordinated development and sustainable
development, taking 23 typical resource declining cities from 2009 to
2018 as the research object, this paper analyzes the coordination level of
economic, social and environmental systems of resource declining cities
in China, in order to promote the sustainable development of economic
society and ecological environment of resource declining cities. Firstly,
on the basis of literature analysis, 21 indicators are selected from the

economic, social and environmental systems to build a coordinated
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development evaluation index system, and then the comprehensive
development index of each subsystem and the coupling and coordination
of the "economy-society-environment" composite system are calculated.
At the same time, the coupling and coordination level of typical resource
declining cities and regional comprehensive cities is compared and
analyzed. Finally, the obstacle degree model is introduced to analyze the
main obstacle factors restricting coordinated development. The results
show that:

(1) From 2009 to 2018, the development level of economic, social
and environmental subsystems in resource declining cities was low and
there was no significant interannual change. Compared with 2009, the
average economic development index and average environmental
development index in 2018 increased by only 0.72% and 4.06%
respectively. The average social development index showed a downward
trend as a whole, and the index decreased by 21.58% compared with 2009.
There is a relatively large gap with the average development level of all
systems at the national level; On the whole, the
"economy-society-environment" development coupling coordination
degree of China's resource declining cities showed a gradual downward
trend. The average coupling coordination degree in 2018 was 0.59, a
decrease of 4.84% compared with 2009.

(2) There is a large gap in the coordination level among cities. In
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2009, among the 23 major resource declining cities, the coupling
coordination degree of "economy society environment" was greater than
0.7, that is, there were 6 cities at a good coordination level, namely
Tongling, Shaoguan, Zaozhuang, Jiaozuo, Xinyu and Fushun, of which
Tongling was the highest with a coupling coordination degree of 0.75; In
2018, among the resource declining cities, the "economy society
environment" coupling coordination degree was less than 0.55, that is,
there were 8 cities in serious imbalance, namely Fushun, Liaoyuan,
Baishan, Yichun, Hegang, Shuangyashan, Qitaihe and Baiyin, of which
Baiyin was the lowest and the coupling coordination was only 0.49; From
the average development level of coupling and coordination of resource
declining cities in the past ten years from 2009 to 2018, the top three
cities with coupling and coordination degree are Tongling, Jiaozuo and
Xinyu, with coupling and coordination degrees of 0.73, 0.72 and 0.68
respectively, while the three cities with the lowest coupling and
coordination degree are Baiyin, Qitaithe and Hegang, with coupling and
coordination degrees of 0.46, 0.47 and 0.51 respectively.

(3) In the comparison between resource declining cities and regional
comprehensive cities, it can be found that the coupling coordination
degree of "economy-society-environment" development of regional
comprehensive cities is high. From 2009 to 2018, the coupling

coordination degree reached more than 0.7, that is, the level of good
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coordination. From 2009 to 2015, the average coupling coordination
index of resource declining cities was between 0.60 and 0.65, which was
on the verge of imbalance. After 2015, the coupling coordination degree
continued to drop below 0.6, and the system coordination degree further
decreased to a moderate imbalance state.

(4) According to the obstacle types of resource declining cities, they
can be divided into economic obstacles, social obstacles and
environmental obstacles. Economic obstacles include Wuhai, Fuxin,
Yichun, Hegang, Shuangyashan, Tongling, Jingdezhen, Tongchuan,
Baiyin and Shizuishan (10), while social barriers include Liaoyuan,
Qitaihe, Huaibei, Xinyu, Pingxiang, Zaozhuang, Puyang and Luzhou (8),
resource declining cities include Fushun, Baishan, Jiaozuo, Huangshi and
Shaoguan (5). In the single factor diagnosis of each subsystem, the actual
utilization of foreign capital in that year, the per capita urban road area
and the proportion of science and technology expenditure, the per capita
park green space area are the most important influencing factors of the

economic, social and environmental system respectively.

Key Words: Resource declining City; "Economy-society-environment"

composite system; Coupling coordination degree; Obstacle factor
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TR PERAR A OB BE O, B T B

(D) FFRFRAELL

TERIER S B VRN TR bR BT, R SR UGB HEAT 1 Pl AL R TE B AL A B, AN
11368 66 FH T AR 22 R BRI 7 1 B R BBt T SR AR A o TF TR
55 AR bR AR AL B A I T

IEI‘;'UEISE*/—T;. Yij :(Xij_Xi/'min)/(Xijmax_Xi/'min) :Et (3-1)

iﬁrﬁ“?’é‘*ﬂ? Vi :(Xi/‘max_X{/')/(Xijmux_Xijmin) Z—CE (3-2)

20



N 2 e A e

5

LRI RN “ L GTAL - M B 6 RGOS U IR R ERT T

Fteh, YiHBIX § 3SR OHRRHEA, Kome . KXomin 28BS HLX § FEAT ]

R KA M 0 g HIX 1 fkR § HOREAR A .

@ BftsRALE

& BT B TSR R R R, H R TS SRS
BRI ANN, IR “ Q5423757 AR A % T RE MR EIR
(S B 038 PR MR TR e, R AR SO SR S . LR A S e«

=y / )
E = —ln(n)’]ipi, Inp,
: = 3 (34
W= 1-E,
n-2E, X (3-5)

Fat, RS IRRRRE: P AR G RRRRIOLE . Doy 5 kR
5 0.

3) G RIBIHK

TEREATLR A VAR, SRR S9VEAR 3T 0, B X R 6 Bh e A A
B (OB, RSP RA B AR S RS A TR, B, BT BSOS A
RIS P 5% T RG34

U= > WYy
Z L (3-6)
U,= > WYy
2y (37
Uz: > W, Vi
=2 £(3-8)
A, UL U020 U3 3 RER ST RARZEA IR ny my o YA T

N

) MBS

A B AN LA L 10 R il A ELA R AR AR ELE M IR B R A
TELHEARG FERT, FIH LR 8 % RE MRS L C:

21



N 2 e A e

5

LRI RN “ L GTAL - M B 6 RGOS U IR R ERT T

U, xU, xU,
[Ul +U, +U3Y
3

C=

;(3-9)

X (3.9 i, CRREAREE, Ul U2, U3 RHIERE iv v n TRENLGS
RIETEHL.

(5) FhE P g

FEA 22 ST 1) B RF LG 23 BTN, A SR8 5 T AN 5 S i tH 525 R 0 B AR )
PR, BUERF A5 B4 R A SEBRART . ik, fERSG RERELat b, i —
AN E AR, BT E AT

T =aU,+bU, +cU, 2 3-10)
D=NCxT L G-1D

3100 1, D AREWAE: TOUMGIHIRRBEATIE: a=b=c=
1/3.

3.2.3FEREHE A

BRASHSE 2 P DA S Bl %532 1 X %o S A P i R O i 20 R B K/ o B SR Y
T BRI R AR A5 #hey . MR = RGK KRS, & REEHIK
JRRAL [FIRE 332 e A B4R R 1 F 1) 49, SRR FT AR 2R G5 A A8 b e KA R O BEL
G AR B W A e Iy B B B AT 1 73 S R DA 5 00 B E RS & P R 7K
SPERIRTHR T, ELARPRAE L TR bR S D AT R RS R, AN

Oi::Jifﬁ X (3-12)
L=1-C¢ X (3-13)

A, ORI 1 MEWA B bR R BRI LR hnim B 5, B
%1 S EBMEZ MR CONRARIRIIPRHEILAE: TR R & abaxs H
WERIBE . — RIS, FEARRG O, WBZIRbRRT H AR K KT il £ 1
FHE .

IR, RO ad. tha s WE=A RGN MR K R HIBERG KF, B
T SRR SRR U T & B A RARR S R G, AT e MR RGHIA
HKFAE R ZAFRIRBEAT 704, BCEIZ RS & P AR R T 1R, BN 1/3,
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5

LRI RN “ L GTAL - M B 6 RGOS U IR R ERT T

4 FFEFBREEH “@N-H2-F" BEEASHES

TR G E R R BRI T “ ST —AL - FRE” WG W 00 SR 2 A i 7 0 B
K 23 MG R e R4 MR &S 207, R AR -
ZORIE T 2009-2018 FEHIGETHBERL, B TAREBREIR, ASCRHAEEER M,
R KRG B, SAR SR 5 T AP I TR S . AT — P Sy “ &
Dr-At - B VRN IRAR A R, G E VAR & 8 bR AT IR AL, W] DAY F
2009-2018 4F 23 MR IR BN T & RAMLRE KB &G RERM G
JEAL, WHEARESREMES T HEE.

4.1 FRFREET “@F-#He-HE" FREKRKFESH

FEXRPLIR I “ APt -5 BE& RGN E AT RS
TR AT /N RSSO R BT S = AT R B A RN 2R
BRENTHIE, ZE TR R TP IR HE 2% 7 R I SERR RO, 73
Hr e [E BHE R R 22 57 L AL B T R AL G KK T B B R I S AE 5
BRI R S n Tabn B, A 2 sREAT hniEAL, X hrdE A Bt R 2 2t
B RIRR AT I 5F . e B =T RN G E, TR
ZERIR

411 BRTFRERRIKEDH

NERIEFRBIR T AT T RALE KRIBECRE (£4.D , RETREE
BRI T I A0 R BNV G B ARG 5 RE FFSAPR LT & IR 58 W
2 Tt: 2018 FFEAHLE 2009 A K BARHUL BT 1 0. 72%. #t 2018 4 & B
AR A3 T 2 1) R B e LU R 3 T 18] ) R R KPR B 22 5, HLrh AR AR
LT R EAREER SN 0. 1672, HLUGEBERHAPE L, 4371k F] 0. 6659, 0. 5325,
TS B A 1L B T (2 B0 R R AP UG, 4800 7 A 0.1029. 0. 1280,
0.1296. A 2018 fFEAHLL 2010 4F RGBT, 4 1T L TG R i, 55
N 102.94%, WEFH. P2 AT JUEWRA R 7RI RE . (BETREK
S i AN T 2R 20 0 R R PR O B AR A IR AT TR T A AR ORI g, 51 R
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B BRI AP ENR H AT R . B2, B ERERIR A
Tr R AT E BB AT AR, ISP B Rl iy BN PR e 7, i 5l
Zir, fefEr k. mitEAE.

% 4.1 2009-2018 FEZ-HIFEF B AR T L5 R BKFEE

i 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
YT 0.2513 0.2732 0.2793 0.2750 0.3437 0.2874 0.2340 0.2177 0.1543 0.1534
BT 0.2595 0.2886 0.3030 0.3055 0.2887 0.2849 0.2001 0.2209 0.2755 0.2243
Yo 0.5594 0.5632 0.4922 0.4503 0.5570 0.4894 0.3333 0.2496 0.2236 0.2083
S8/ ) 0.2801 0.3162 0.2852 0.2765 0.3060 0.2763 0.2738 0.2830 0.3080 0.2130
=i 0.2442 0.2416 0.2682 0.2416 0.2706 0.2509 0.2496 0.2686 0.2683 0.2202
tHET 0.1531 0.1563 0.1645 0.1683 0.1609 0.1421 0.1717 0.1516 0.1319 0.1296
e 0.1786 0.1637 0.1372 0.1418 0.1301 0.1426 0.1616 0.1509 0.0852 0.1029

XM 0.1553 0.1612 0.1591 0.1596 0.1649 0.1684 0.1784 0.1814 0.2259 0.1625

& 0.0997 0.1202 0.1156 0.1309 0.1562 0.1778 0.1590 0.1567 0.1390 0.1332
WEJL 0.3248 0.3482 0.3840 0.4008 0.3954 0.4132 0.4644 0.4698 0.4839 0.3756
% T 0.4168 0.4413 0.3998 0.4135 0.4485 0.3476 0.3412 0.3570 0.3380 0.4281

g 0.2717 0.2848 0.2589 0.2818 0.2829 0.2764 0.2625 0.2750 0.3789 0.3423
e 0.5231 0.5255 0.5022 0.4832 0.4094 0.3892 0.3822 0.4166 0.4012 0.4768
Mo 0.3427 0.3567 0.3457 0.3841 0.3798 0.3706 0.3698 0.3934 0.4391 0.4829
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B3R 4.1 2009-2018 & WIRFIB R L5 K R AKF RN E

) 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
A 0.6236 0.6382 0.6212 0.6179 0.6220 0.6108 0.5559 0.5666 0.5234 0.5325
Ve 0.5714 0.6033 0.6500 0.6721 0.6647 0.6863 0.7109 0.7308 0.8075 0.7672
ERH T 0.3775 0.3940 0.4322 0.4765 0.4769 0.5333 0.5657 0.5933 0.6778 0.6659
WA 0.5430 0.5149 0.5091 0.5334 0.5325 0.5432 0.4197 0.4194 0.4467 0.4563
W 0.4747 0.4574 0.4793 0.4387 0.4170 0.4472 0.3628 0.3526 0.3857 0.3923
VT 0.3087 0.3063 0.3113 0.3103 0.3099 0.3253 0.3176 0.3433 0.4028 0.4295
)T 0.0986 0.1085 0.1180 0.1202 0.1101 0.1139 0.1149 0.1495 0.1567 0.2001
HiRT™ 0.1171 0.1354 0.1417 0.1361 0.1425 0.1609 0.1698 0.1873 0.1682 0.1540

AmElhm 01502 0.1752 0.1837 0.1668 0.1741 0.1379 0.1000 0.1171 0.1194 0.1280

¥iE 0.3185 0.3293 0.3279 0.3298 0.3367 0.3294 0.3086 0.3153 0.3279 0.3208

4.1. 2 R FRERRIKEDH

MR FRFE (3R 4.2) , 2009-2018 45 1A 8] B I8 2218 B30 17 (1) P #54E 2 K
JEFEHOEAR 2 N ke %, 2018 4EAA L 2009 £4E R BE T 21. 58%. BTN 2018 4%
PR IR AR TT (AL 2 R SR AP HEATRE o6 U T DRI, 3. HME L R

] CEETRBONT R R, 43k F] 0. 5982, 0.5186. 0.5153, il
LR FERSETT A R RARDUIEA SR, L THACAKHE, H
—HE2INERES . & BRI T IZAL SRR RGO T F AW
s 2. FR=MA/DREEIEK, HA A P TR, HAad s b5
BT AL 2 RS R RO R . 2009 FEHIREZ AR BLEETREUE 0.2 LTI
VREERAIIN T, 7E 2018 AEHL 2 P N AR /K TE, Ui AT LAF B R S R A i

SET R A K
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BRSO AR DU AT 15 IR K 2503%

AR SR HEREAE A i

HEERAE.
& 4.2 2009-2018 F & FFIFIB IR AT 2R B/KFIPNME

] 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
T 0.6018 0.5661 0.5801 0.3530 0.5965 0.4863 0.5429 0.5865 0.5478 0.5982
B 03179 02625 03149 02135 02844 0.2391 0.2535 0.2740 0.2297 0.2071
PO 0.4751 0.4431 0.4604 0.2992 03761 03480 03192 0.3359 0.2849 0.2613
TR 04007 0.4175 03117 0.1373 02096 0.1560 0.1697 0.1444 0.1101 0.1070
AL 02918 0.2423 02237 0.1552 02440 0.1896 0.2135 0.2128 0.1763 0.1815
BT 02318 0.2654 03018 0.1372 0.1839 0.1752 0.1483 0.1806 0.2244 0.1763
T 02470 02506 02687 0.1584 02785 0.1959 0.1815 0.2044 0.2036 0.2097
ST 0.1998  0.1364  0.1706  0.3895 0.1366 0.1445 0.2910 0.1986 0.3007 0.1948
4T 0.1822 0.1486  0.1488 0.0921 0.0926 0.0981 0.0857 0.1162 0.1338 0.1219
WEALTE  0.4490 03974 0.4325 02739 03269 03316 0.2866 0.2795 0.2992 0.2533
HibsTE 0.6642  0.6227 0.6633 0.5362 0.6318 0.7612 0.6577 0.5039 0.5440 0.5153
= 04029 03940 04115 0.2070  0.3256 03093 03071 0.3355 0.3774 0.3242
Wit 03237 03623 04069 02630 03213 03199 03100 0.3542 0.3598 0.3555
Mo 02467 02595 02524 0.1816 02506 02706 0.2462 0.2848 0.3374 0.3815
HER 03723 03188 03086 0.1895 0.2381 0.2550 0.2113 0.2489 02644 0.2442
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iR 4.2 2009-2018 45 FIFIHRRIR N &R RAKTIRHME

IR 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Ve 0.6648 0.6461 0.6553 0.3838 0.4749 0.4747 0.3925 0.4438 0.4276 0.4443
WEPHTH 0.2700 0.2451 0.2160 0.1211 0.1477 0.1582 0.1291 0.1613 0.1843 0.1752
AT 0.3707 0.5404 0.5147 0.2966 0.4607 0.3628 0.3266 0.4275 0.3363 0.3623
B 0.4467 0.3803 0.3579 0.2673 0.3095 0.2591 0.2878 0.3245 0.3136 0.2650
VP T 0.3196 0.2246 0.2364 0.1852 0.2814 0.2737 0.2660 0.3094 0.2817 0.2605
il )1 T 0.3446 0.3036 0.3187 0.1930 0.2715 0.2820 0.2290 0.2747 0.2628 0.2526
HER T 0.2431 0.2310 0.2350 0.1329 0.1612 0.1442 0.1468 0.1452 0.2229 0.1592
AMgim 03107 03230 0.4330 0.2450 0.3969 0.4410 0.4414 0.4339 0.4146 0.5186
§SL(E] 0.3642 0.3470 0.3575 0.2353 0.3044 0.2903 0.2802 0.2948 0.2973 0.2856
4.1. 3MBEFRG L RKES
M (4.3) HRTHEL,  2009-2018 4 HAME], F Y B T PR R K R

AP IEAR EHUER IR, 2018 EAIEL 2009 4EAX LT+ T 4. 06%, X154 F#iAk
PRI R FE KB AR E R ORI 2200 . i 2018 4F % B LR B T (R PR Jg
ROURYE, ST, T SR DL AR T AR KA B, 4
B R FRFE RS R 0. 7647, 0. 7604, 0. 7554, 0.7037. X5 4 HhErFum 5 E 5%

SH, BAESHERPAT RS, KIMMEE AR, S8 fi 5 &AL

B M TR KRG, X9 0.3955. MG KHEEMS, AR, 5
W AEESEIR T IR RCR, G T 121, 16%. 68. 18%. 57. 16%, {HiH
Ry B ISR 23T AR R KPR R ML AOE K. Sk, B
ARSI T R PR 5 R R /KPR AN i, ELA AN/l T (R PR 85 Jee 1 38 th B B
B, MU EAM X ARSI ER R, SRR RIR R T A e 3
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B R, SEBLRIh AL

% 4.3 2009-2018 FEZ-HIFEF B AR T E R BKFEMME

i 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
YT 0.4547 0.3890 0.3606 0.4707 0.5109 0.4962 0.5174 0.6246 0.6395 0.7647
BT 0.5066 0.5624 0.5084 0.4438 0.4378 0.4717 0.5511 0.5254 0.5863 0.7037
Yo 0.4253 0.4290 0.4061 0.4199 0.4664 0.3457 0.5106 0.2752 0.3205 0.4191
S8/ ) 0.5998 0.6084 0.6007 0.6645 0.6621 0.5731 0.7473 0.5745 0.6289 0.6087
=i 0.3399 0.3973 0.5078 0.5267 0.4851 0.4006 0.5785 0.4967 0.4233 0.3955
tHET 0.6706 0.6985 0.7182 0.7626 0.7251 0.7789 0.6138 0.7467 0.7546 0.7604
e 0.6583 0.6244 0.6275 0.6445 0.6004 0.6715 0.7623 0.5137 0.4813 0.4950

e 0.6661  0.6039  0.6330 0.6176 0.6253 0.6099 0.7497 0.4869 0.5835 0.4329

&iWm 0.6092 0.6269 0.6751 0.6740 0.6623 0.5851 0.7107 0.5800 0.6030 0.6406
WEJL T 0.6035 0.6386 0.6612 0.6908 0.7109 0.7049 0.7088 0.6428 0.6840 0.6935
i T 0.6485 0.5460 0.6149 0.6294 0.6488 0.6726 0.7764 0.7096 0.6859 0.5999

sfisET  0.7849 0.7489 0.7024 0.6987 0.6816 0.7234 0.7981 0.5308 0.5493 0.7554
e 0.7400 0.6977 0.6877 0.7232 0.7473 0.7034 0.5729 0.6296 0.6598 0.6268
B 0.6258 0.6332 0.5657 0.5380 0.5311 0.4672 0.5030 0.5285 0.5721 0.6551
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B3R 4.3 2009-2018 F% WIRIFIB R IR R R KPR E

i 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
A 0.5779 0.5267 0.4998 0.5249 0.5606 0.6506 0.5900 0.5497 0.5860 0.5223
ElET 0.3527 0.3893 0.3881 0.3642 0.3764 0.3970 0.5312 0.4685 0.5154 0.5543
BEFE T 0.6678 0.6385 0.6329 0.6170 0.6186 0.6816 0.7445 0.6616 0.6640 0.6689
AT 0.5347 0.4350 0.4610 0.5008 0.5096 0.5034 0.5691 0.4392 0.4787 0.5571
TR 0.6500 0.5819 0.5482 0.5231 0.4937 0.5749 0.6875 0.4267 0.4396 0.4799
VT 0.4374 0.3686 0.5028 0.5096 0.4923 0.5018 0.6876 0.3918 0.4616 0.5188
i )T 0.7040 0.6185 0.6615 0.6846 0.7312 0.6447 0.7200 0.6489 0.5991 0.5434
HiRT™ 0.2562 0.1744 0.2425 0.3374 0.5097 0.3834 0.4646 0.3538 0.5530 0.5666

Amgld 0.5800 0.5635 0.5839 0.6068 0.6775 0.6565 0.4970 0.6428 0.6225 0.6615

YIE 0.5693 0.5435 0.5561 0.5727 0.5854 0.5738 0.6344 0.5412 0.5692 0.5924

4.2 FRFRBEWT “@F-#H2-HR" REBShERRS T

4.2.1 ERRBREEH “@F-#H2-HR" BERAENZSH

MR B (R 4.4) 5 2009 SE5 SRR AT “adr—th -850 Ma
PR KT B SRR T, A& DY 0. 98, MG RSy 0.75, RE WA
JERT 0.7 MAMEL . Bk, . AR B, Do, b Ak SR oy A
R, MEREN0.94, MEWMARNA 0.44, HALT 0.5 Wit F-Lamd, B
2009 E PR AR T 0.5 I3LA 2 B ) 2018 4, Pt s o B 1ETT
WA A TIAE S BIES] 0.97, 0.76, HUCNEIEMME 2T, MEHIHE
7099 0. 715 0.70, JEME= PR PR EERT 0. 7 B BEEEIR BT, 1%
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RIA-LEM . B XSS, MEWiHER/NT 0.5, BT IETERAIN
T 5 SR LR Sk R 4 2 T TR A, 36 AL 20 5 AR S B A%
J5 s TRt 3 AT LR BV S 1R AU T A8 DT AT Rp kR R R, R BER T L Ak
PG T7 T B B R R R DT T B AR A, TARVE LA RN, ik BFE (K
4.1) , 2009-2018 FFHFFEFIR MR “APF—A -5 KRG E VAR
KR sl N RSy, 2018 PR G UMM AL 0. 59, 5 2009 fEAHEL TR
P& T 4. 84%, PLEHBRIRZLRAUNTTIIANT. 4. M= RGN B ARG
ANERAR, RAE IR R R Al

£ 4.4 2009-2018 FZFHREFBEWT “LF-HS-HE” BEHAE

W T H 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
WmE&E 094 096 095 098 097 097 094 090 0.85 0.82

BT
WmatEE 064 063 062 060 0.69 064 0.64 066 0.61 0.64
MAE S 096 094 097 096 098 096 091 093 092 085

B
WeEE 059 059 060 055 057 056 055 056 058 0.57
WmA&E 099 099 1.00 098 099 099 098 099 099 096

i
#AUREE 070 0.69 067 062  0.68 062 0.62 053 052 0.53
WmEE 095 09 094 082 08 087 082 0.8 0.79 0.78

P
HWmatEE 064 0.66 061 054 059 054 057 054 053 049
FEE 099 097 094 088 095 095 090 094 094 094

A
WetEE 054 053 056 052 056 052 056 055 052 0.50
AT 082 0.8 083 073 078 074 080 076 0.76 0.73

iz
HaREE 054 055 057 051 053 052 050 052 053 051
AT 085 085 083 077 083 079 0.76 087 0.79 0.82

T
#H|mAUEE 055 054 053 049 053 052 053 050 045 047
FEE 081 0.79 080 0.87 078 0.80 0.83 090 092 091

Py
MetEE 052 049 051 058 049 050 058 051 0.58  0.49
AT 075 0.75 072 067 070 076 0.67 077 077 0.73

I=xCinil

atREE 047 047 048 045 046 047 046 047 047 047
AT 097 097 097 093 094 095 094 095 095 092

HElby
WetEE 067 0.67 069 065 067 068 0.67 066 0.68 0.64
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4R 4.4 2009-2018 X HWFEFBAIRT “LFF-H&-HE” BEWAE

W i H 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
A 0.98 099 098 099 099 0.95 094 096 096 0.99

i
WEvEE  0.75 0.73 074 0.72  0.75 0.75 0.75 0.71 0.71 0.71
FGRE 0.91 092 092 087 092 091 0.88 0.96 098 0.92

S
WAPEEE  0.66  0.66  0.65 0.59 0.63 0.63 0.63 0.60  0.65 0.66
WEE 0.95 097 098 092 094 094 097 097 096 097

yigi
MaEE 0.71 0.71 072 067 068 0.67 064 0.67 068 0.69
WEE 0.93 0.93 0.95 0.91 0.95 098 096 097 098 0.98

Hi
HEEE  0.61 0.62 0.61 0.58 0.61 060 060 062 066 0.70
FGRE 0.98 096 096 0.89 092 092 0091 0.94 095 0.94

gy
WAPEEE 072 0.69  0.68  0.63 066 0.68 064 0.65 066 0.64
WEE 097 098 097 096 097 097 097 097 096 097

fefte
WeEE 072 0.73 074 067 070 0.71 0.73 0.73 0.75 0.76
WEE 0.93 0.93 0.91 0.81 085 084 0.79 084 086 0.85

B 7
WEveEE 0.64  0.63 062 057 059 062 062 0.63 0.66 0.65
FGRE 0.99 1.00 1.00  0.97 1.00 099 0.97 1.00 099 0.98

L
WAPEEE 069 070 070 066 0.71 0.68 0.65 0.65 0.64 0.67
WEE 099 098 098 096 098 0.95 0.93 099 099 097

ik
WAthEE 072 0.68  0.67  0.63 0.63 064 064 0.60 0.61 0.61
WEE 0.99 098 095 092 097 097 0091 1.00 098 0.96

P
WAPREE 059 054 058 056 059 060 062 059 0.61 0.62
FGRE 0.75 0.80 080 0.76 075 0.79 0.75 0.83 0.86 091

I3
WAPREE 054 052 054 050  0.53 0.52 052 0.55 0.54 0.55
WaE 094 098 097 090 084 090 0.87 093 0.87 0.82

(i
WEPREE 044 042 045 0.43 048 046 048 046 052 049
WEE 087 090 090 086 087 0.83 0.81 0.80 0.81 0.81

Ml
e 0.55 056 060 054 060 0.58 0.53 0.57 056  0.59
FGRE 0.92 093 092 0.88 090 090 0.88 0091 0.91 0.89

o0

WetEE 062 061 062 061 061 060 0.60 059 0.60 0.59
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0.65
0.62 0.62
%
iy
= 0.60
<o
BE
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PO, Ay FBAES 300, JHRT . IRYEREAG T SLAE AR, W] LT 7Tk i &)
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N KT 0.3535 0.2758 0.3707
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