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(2) TEHEIRATFRIELL
PR b TR A A N W) e (5 JR R O
bro SAFRPRAIFMEL AT

max(x;)—x;

! 1<i<m
5, = . (2)
Y max(x; ) — ]rggnl(x[j)

I<ism

x®1 EER2EREER

1995—2018 FF1y CILTH G F4E) (L BiFE | ENE IR R
TAWEAR), T8 E T RES ACERIERE /% A1
HABERRETBI T AR HIRALECE /% A2
% FEE] 4 B LR T PSR MIEFEE T A
DPSIR™ ., DPSER® 454 4592 4 WL 57 ] IEPREE % s
g g e s e Iz AOZE (1K) / (A /km?) A5

VR RAFAE AR A . W RS B L P v
2ESHIESEINEL, UL A SR HALF (B GDP G (HRH7E ) /% A7
BUHEE A P IR SCHE U, SR ATER 25 / (22T A8
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F2 BIFPA—RIEBIRESR

i, VR ammmn A (k) FES B (k) REC (k) BURD (k) SERLE (k) WRL F (k)
1995 0.062 5 0.5540 0.1704 0.299 3 0.4789 0.3388
1996 0.0798 0.5509 0.1304 0478 4 0.5385 0.426 5
1997 0.103 8 0.5735 0.1203 0.496 4 0.584 6 0.3123
1998 0.159 3 0.6126 0.1452 0.409 1 0.569 7 0.3236
1999 0.1716 0.7316 0.1495 0.2402 0.558 1 0.3237
2000 0.1179 0.7225 0.2115 0.2517 0.4537 0.3005
2001 0.176 1 0.758 2 0.1389 0.257 3 0.506 3 0.3517
2002 0.249 8 0.7708 0.1603 0.3518 0.599 5 0.537 4
2003 0.276 9 0.6333 0.1797 0.3894 0.606 0 0.6615
2004 0.306 6 0.6219 0.3313 0.4939 0.646 2 0.5200
2005 0.3172 0.6187 04159 0.649 2 0.6579 0.5729
2006 0.3787 0.6134 0.4657 0.5688 3 0.6359 04173
2007 0.4139 0.5855 0.406 2 0.603 3 0.7389 04310
2008 0.4735 0.5776 0.404 7 0.624 4 0.4549 0.465 8
2009 0.5015 0.602 3 0.408 9 0.5510 0.457 2 0.5636 0
2010 0.594 5 0.453 8 0.595 2 0.7401 04781 0.5597
2011 0.698 1 0.3503 0.603 1 0.6019 0.3845 0.5636 6
2012 0.7761 0.3395 0.56835 0.690 8 0.5709 0.56819
2013 0.8287 0.2627 0.6158 0.6512 0.6837 0.5297
2014 0.8703 0.2167 0.704 8 0.563 9 0.536 9 04373
2015 0.780 1 0.158 4 0.6732 0.526 0 0.5415 0.3335
2016 0.747 6 0.205 3 0.6722 0.647 6 0.553 8 0.2227
2017 0.8212 0.2039 0.6979 0.6277 0.6107 0.2407
*£3 EERRER B, THEME LR PR = g bR A AR A R
it Cronbach's § jgf:fi T 5@@0\ , e
Alpha Z8 | ) oha 2 N Eviews6.0 #ff:, 3% 3 HidEf T RIH 47
SEETIEAT A~ AQ IRTRIE | 0575 . FEIRNA FE00 2 REHEACPIEET, RTaeit i
LA _ PRGSO, ATCH RN A (k) XHPE
SRR, BEIRE o160 | ome |10 HSZEREAS (k) EMHETANT (£5),
SIS C2, C8. COM | 0701 . [N, [z PR A . (A1, AT L
PIERITE EE AT, L, HESLORAT] 80% DAL
BUREHR D B D11 RO | 0700 y ) o
e Zou 1 [ET BT
?riggﬁ%% S EETE o140 0.241 7 A3(k)=1.2713214(k)—-0.153368 (8)
NORZERR F AORTSEMEAGSS 0.728 0.705 13 AT7(k+1)=1.109224A4(k)-0.462559B(k)x F (k) (9)
6 N=RISIFAVEIET MR | 0.834 0.790 64 A8(5) = 1177 841 A(5)-0.405 501 BU)X F (%) (10)
1.2 NEERHIE A9(k)=1.178331 4(k)-0.614137 B(k)x F (k) (11)
1.2.1 AR e 5y Bl(k)=0.742291B(k)"*-0.94 96914 () (12)
T M TR AR S R R AL -0.692 429D (k)"
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RigESREECSRBEFARXFRLIR —LAITER6 I

x4 IREZRIBIFRT—LER
ENE ) _ ] \

P IRENHI A (k) EHB (k) REC (k) BURD (k) SERLE (k) WRL F(k)
1995 0.062 5 0.554 0 0.080 3 0.2217 0.4789 0.2503
1996 0.0798 0.5509 0.0619 0.398 5 0.5385 0.329 8
1997 0.103 8 0.5735 0.059 6 04184 0.584 6 0.2300
1998 0.159 3 0.6126 0.084 5 0.3311 0.569 7 0.254 9
1999 0.1716 0.7316 0.104 4 0.1612 0.558 1 0.2275
2000 0.1179 0.7225 0.1811 0.1834 0.4537 0.256 3
2001 0.176 1 0.758 2 0.116 4 0.194 4 0.506 3 0.254 9
2002 0.2498 0.7708 0.1221 0.294 7 0.5995 0.3200
2003 0.276 9 0.6333 0.1650 0.3370 0.606 0 0.286 5
2004 0.306 6 0.6219 0.263 8 04198 0.646 2 0.277 4
2005 0.3172 0.6187 0.3630 0.563 5 0.657 9 0.347 8
2006 0.3787 0.6134 04284 0.507 5 0.6359 0.384 7
2007 04139 0.5855 0.308 2 0.5205 0.738 9 04189
2008 04735 0.5776 0.306 8 0.546 5 0.454 9 0.4480
2009 0.5015 0.602 3 0.3403 0.5510 0.457 2 0.494 6
2010 0.594 5 0.453 8 0.560 0 0.7307 04781 0.5213
2011 0.698 1 0.350 3 0.505 2 0.5779 0.384 5 0.4258
2012 0.776 1 0.3395 0.56835 0.6650 0.5709 0.458 5
2013 0.828 7 0.262 7 0.593 2 0.6186 0.6837 0.4433
2014 0.8703 0.216 7 0.6219 0.56551 0.536 9 0.345 1
2015 0.780 1 0.158 4 0.658 1 0.5039 05415 0.252 3
2016 0.747 6 0.205 3 0.634 5 0.620 1 0.5538 01277
2017 0.821 2 0.203 9 0.652 7 0.598 3 0.6107 0.1604

#5 RaHA (k) MEFHZFIN=RIERAS (+) BHEINIER

D2(k)=—-1.435704 C (k) +0.608169 D()’

e R¥ TNEE t- 1838 B +1.312289 A(k) (19)
A (k) 1.271 321 |0.047 795 | 26,599 68 | 0.000 0 o o
D4(k)=1.756984 D(k)"" +2.066 999 A(k)
c -0.153 368 | 0.024 358 | -6.296 369 | 0.000 0 (20)
R? 0.971 175 HETEE 0.394 165 +0.964 715 B(k)2 —2.650451
BEEN R 0.969 803 RETShnEE 0.359 425 D9(k)=13.023 137D(k)2 —3.294 728A(k)><B(k)2/3
El37552 0.062 459 AR -2.625 683 0431347 (21)
REFHH 0.081 923 RIS -2.526 945
JEETREME | 3219536 | Hannan-Quinn R | -2.600 851 F3(k)=3.030753F (k)—1.264 2414 (k)" xB(k) (22)
F- &1t 707.542 9 ME - XK | 1.072855 ) ,
=5 | 0000000 F4(k)=1292169F (k)*+0.507 0944 (k)" (23)

B2(k)=0.744 565B(k)"* +2.372 268 A () )*"
—2.065068C (k)" —0.768 433

B5(k)=1.267 020 B(k)—0.379112 A(k)

B8(k)=-0.457302B (k)" —1.227 0394 (%)+1.097 400 ( 15)

Cl1(k)=0.508 405C (k) +0.9133594(k)* (16)

C4(k)=0.318150C(k)+1.031150 A(k)* (17)
D1(k)=1.013354D(k)’ +0.825936A(k)

+0.512665B (k)" +0.529 585F (k)" (18)

-0.339622

(13)

(14)

W= (8) ~= (23) #ATEIHSHTE, AT
B R BT RRLE (F6),

SRR EEE Ty Y S/ WP s g i s 2y i1
FrEEMRIS NG AR, SRR E, FmmE%E
JE IR REMSIAE] 80% L _EHIN oA
1.2.2 AR ()45 B At g

FETHEIEMAARIN, 2 Qe =g dethn =4
UG, T4 H L SCHEE M i A

TR P [ 25 R (8) ~ (23), ATLA
EH A3(k) FIEISE4a Ak iERR, S5 = gs
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*6 MEAGHRXEZMHKFENRME

HREANEE

WERTE [P RINE BEENRLE
A3(k) 0.0000 0.9712 0.969 8
A7(k+1) 0.0000 0.897 5 0.892 4
A8(k) 0.0000 0.959 2 0.957 2
A9(k) 0.0000 0.982 6 0.9817
B1(k) 0.000 1 0.903 3 0.8937
B5(k) 0.0000 0.8630 0.856 5
B8(k) 0.0000 0.926 7 09194
C1(k) 0.0000 0.962 2 0.960 4
C4(k) 0.0000 09725 0.9712
D1(k) 0.0030 0.837 5 0.801 4
D2(k) 0.0000 0.946 6 0.9412
D4(k) 0.0000 0.8342 0.8080
D9(k) 0.0000 0.8192 0.801 1
F3(k) 0.0000 0.829 2 0.821 1
F4(k) 0.0000 0.8139 0.805 1

Ab, IBZZH| B(k) Tl F(k) FIZE ARG, X2 PR
A={E 5 GDP FEEE (A7) 225k Aol A2,
A I A2 B PRSP BRI 5 [RIT, BEH R, W
WHE ORI E (A8, A9) A2 F| UM A BER BRI
O TR R

B2(k) 5% B(k) 1 Ak) B IE 521, Tl % ACHE JiT
B R0 (K 5 7 AR R R e, T N S
TEB WD 7 R A HR KR A K5 B2(k) 32
FI| C(k) B A2 R R SREE IR LR A KR
159 K B1(k) £ B5(k) 5 B(k) BRIE [T 52
Wi, 5 Ak) BRI SENA . [0 40 7 A S B s> 37
TNV K HE AN T SCHE A R ESEHR ]
55 A2 P= BRI Y i S s £ )
KFo

Cl(k). CA(k) #1352 A(ky BUIESZT . SRTTA-LTERR
L T8 [ IR B 2 2 AR RVE . IR
BRI B AT, SRl R RS IR
AEIBIG A

D2(k) 5% C(k) I, BRI 51T T4
I A S INAK S A K . D9(k) 3% Ak) 5 B(k) &8
B S, AR RS A A SE g
5nE “=%" "o amse,

F3(k) 5 A(k) 5 B(k) 22 EAER G20, R
XA 7= MBI 5 LAk Adk) HgkHy 140 [
B(k) R F A 1. WS O A SR (P
WEZE 1L T4 KB BRI RE ) AR

FA(k) 52 A(k)’ (IELCEEI, TR [ 0 r= 4 e g
K&BEE NOARHE KR, EAOWE, AL
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R BRI TR A

i, ARSCAK, FERECTIRBIECE IR,
A BB R SRR S AU S,
HRENEF IR HL 4 AES 2 R
T PN

1.3 EEBEGE

N TR ZGEir 2 A EER R, T2
R ARAR IS T R AR, ARSI Eviews6.0
A, XN AR PR AR T T A 8T, AR EIE
RO B EACER SRR, R e L
KB R KM, B ER AR 2tk g5 Ty R A =
(24) ~=L(28),

A(k)=1.109737C (k)"* —0.481420F (k) (24)
B(k)=-0.469 607C (k)x F (k)+
3 (25)
1.495583B(k)x D (k)
C(k)=0.401778D(k)+0.596 8334(k)" (26)

D(k)=0.2799184(k)+0.973383B(k)"* xD (k) (27)

F(k)=-0.237 758 4(k)* +0.239 984C (k)" (25)
+1.118338D(k)"* x F (k)

LI RN, A RIIE N FRRR E(k) AR, T
FERTEE — R Fahrtfl B o R T A HAE A

K, NTES RGN ISR IR E T 2,
. FHl Eviews6.0 i, 2k RE MG, 7880 R0
JERF AT, AIARE] Ck) A1 D(k) 1 H [E]
VRS REANTS

C(k+1)=0.864968C (k)" +0.357 649D (k) (29)

D(k+1)=0.932583C (k)™ x D (k)" +0.556 6644 ()"

2/3 (30)
xB(k)"* xF(k)—0.582002C (k +1)x B(k)

FEVHEE D(k+1) IV, 7F 2 AR B9 — 04, W
WFFEE A A(k) B A [FA ST R

A(k+1)=0.9594334(k)+0.156 981F (k) (31)

PG, AT DA RLFE BR Pk B HE Axk) B9%L
Pio 2 (24) ~=0 (31) WEIAZRE 7 R,

M (24) FTLAE H F(h) X5 Ack) BISZI BE 6 17]
KR, WIHEE LB AREIT, BUFBIPRSRTIX
SRR AEIER, P TR 2,
= (25) AIHHEEHE, 25 D(k) >0.2989 I, BURFHIHH
A gl B FER RN A fR bR E A, X
AN BUR I N PR AR R EE T AT R R, SR



RigES RSB SRBEFRRXR LI

X7 ZEEHERHOANSRAREMEREINRNEE
WRERFTE Alk) B(k) C(k) D(k) F(k) Alk+1) Clk+1) D(k+1)
HIRARANEE K FERER 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.0000 0.0000 0.0000
BINE 0.8336 0.887 6 09134 0.9687 0.866 9 09755 0.8837 0.9059
BEENRLE 0.8257 0.882 3 0.909 3 0.967 2 0.8535 09743 0.8779 0.896 0
R TR, WRSE =R HEE R, =X

(26). =X (27) ATLLE HEE RIS S fabriy s Fl
THTH BREARRGUETR R, il (28) Wit
AT LA SRS TIHR AR A k) XSEURF B R F bR o ) £
I, XRFDY Ak HsE R A [ S Bk Tk
A fE s 1. W LA RS I (PRSI T
ORI ANV AUE T IR ) A BB &L T8 N
ZEUTHACHRARIRMER, JCHLAE A R AR SE A T
FET, B FERUN, GDP IR AR,
Ak B H [RE SRR LR HKBh e br ] A
MR FEbRoe e, XA —FIRERIRSR, I
RIS, BUNMT IR EMBIEN, Jotkses
TS R RES, TS HBEORR A

2 iiEhIEE S R T
2.1 EieiEsR R R AN T

FH I8 MR SR IR 22 2 H 2R U A
ZITRIE, T SR IATEIR I N 3 B <
PRESAHBEE DA 52 o T L, AR A SR oAy
H, AHU DO IE R FRRYSIT A S 20% £ I, &
IFERR EVE AR BAE RE A S e R e 1Y,
FRUASCIEIL 20 s[RI, HTHBURERTR C(h) S22
T3 I, A S FPR BRI, Re b =
C(k=1) RS R . s = FHRFRATRARE X,
5 1] 2 B 5 x (k) =[C(k), C(k = 1), DUO)]" 75 /24
PRARZIREAL B, T (k) =[A(k), B(), F ()" W 7%
et R AR AR R, [FINAEPRES R AR fE bR
HIARSRIEFE 1 -

1 0.948859 0.819 449
0=]0.948859 1 0.747 501
{0.819 449 0.747 501 1 }

-0.869593  0.262 762
0.262762  0.020812 1

1
R= {0.869 593 1 0.020812

WA TR, MRS eI MR R
Y HFREEECN -

J= maX%X(S)TQX(S) +Z%[X(k)TQx(k) +u(k) Ru(k)] (32)

0 (32) AR TR EEL (29), =2 (30) =L
(31) HaEN:

Ak +1)=0.9594334(k)+0.156 981F (k) (33)

C(k+1)=0.864968C (k)" +0.357649D (k) (34)

D(k+1)=0.932 583C (%) x D(k)"* +0.556 6644 (k)"
x B(k)"* % F (k)—0.582 002C (k +1)x B(k) (35)
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The Empirical Study of Developing Relationship Between Regional Ecological
Security Evolution and Green Economy—Taking the Case of Liaoning

YU Chengxue'*, GE Rendong? LI Jiedan®
(1.School of International Business, Guangdong University of Finance & Economics, Guangzhou 510320, China; 2. School of
Science, Dalian Minzu University, Dalian 116600, China; 3. Chinese Academy of Environmental Planning, Beijing 100012, China)

Abstract: Based on the framework of DPESAR indicator system, the structural model for studying the developing relationship between
ecological security evolution and green economy is established, by using SPSS 17.0 and Eviews 6.0 software with the panel data of
Liaoning Province from 1995 to 2017, to analyze the relationship between the second class indicators and the third class indicators,
identify the issues which have impact on the green economy development; and then construct the optimal controlling model to identify
its relationship. According to the needs of Liaoning in the 13th Five-Year period, the local ideal evolution status of the ecological security
and green economy development until 2022 is simulated and predicted. The result shows that the decline of sensitive indicators will
lead to deterioration of ecological security. However, through government regulation, the elimination of exposure index C(k) can curb
the deterioration of the ecological environment through the delayed impact of pressure index. So the adjusted impacted indicators of
ecological security can make a great promotion to green economy development, which can be used for the guidance of green economy
development in Liaoning Province.

Keywords: DPESAR framework; ecological security; green economic development; evolution status; model and optimization
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