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Abstract

Since the reform and opening up, China has made remarkable
achievements in economic and social development, but there are still many
problems in the coordination between population and environment and
economic development. As a developing country with a large population
and relatively scarce resources, China 1s committed to building a
development model with the goal of building ecological civilization and
realizing "Beautiful China", which is related to the well-being of the people
and the future of the nation. In the "14th Five-Year Plan", China has clearly
proposed to deepen the strategy of coordinated regional development,
promote green development, and promote the harmonious coexistence of
man and nature. The rapid growth of China's economy depends to a large
extent on the demographic dividend and the investment of a large amount
of resources. However, in recent years, with the continuous deterioration
of the natural environment and the gradual disappearance of the
demographic dividend, these factors have restricted economic
development, formed a vicious circle, and exacerbated the contradiction
between population, economy and environment. Therefore, in the new era,
it has become an important research topic to accurately analyze the
interconnection and internal constraints between the three systems of
population, economy and environment, and to realize the coordinated

development between them.
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Based on this, this paper firstly expounds the concepts and theories
related to population, economy and environment, constructs a
comprehensive evaluation index system for the coordinated development
of population, economy and environment, uses the coupling coordination
degree model to calculate the coordinated development level of population,
economy and environment in China, and uses exploratory spatial data to
explore the differences and changes in time and space of the coordination
degree of each province. Then, on the basis of the study of the coordination
degree and the spatio-temporal differences, the traditional and spatial
Markov chains are used to discuss the dynamic evolution trend of China's
coordinated development level and further predict it.

This paper comprehensively analyzes the coupling coordination
degree of population, economy and environment, the differences in spatial
change and the prediction of long-term trend in 31 provinces
(municipalities and autonomous regions) in China, the results show that:
(1) the overall increase in the comprehensive development level of
population, economy and environment in China, and the economic
development rate 1is significantly higher than the comprehensive
development rate of population and environment. However, there are large
differences between provinces, indicating polarization and insufficient
inclusiveness of development outcomes. (2) The coupling coordination

degree is high in the east and low in the west: through the analysis of the
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coupling coordination degree model, it is found that the level of
population-economy-environment coupling and coordinated development
in each province in China presents the spatial distribution characteristics of
"high in the east and low in the west", and gradually spreads outward with
time. Although the provinces have gone through a development process
from uncoordinated to run-in, they have not yet reached the stage of
advanced coordination. (3) Geographical background and regional synergy:
Geographical context plays an important role in the transfer of the level of
coupling and coordinated development, and there is a close synergistic
relationship between the level of regional coordinated development and the
neighboring regions. The long-term trend shows that the level of
coordinated development of population-economy-environment coupling is
stable, there is a phenomenon of "club convergence", and there is a strong
synergy with the level of coordinated development of neighborhood. (4)
Long-term trend is improving: In general, the long-term trend of the
coupled and coordinated development of population, economy and
environment in China is relatively optimistic, and the level of coordinated
development gradually improves with the passage of time, and the trend
towards high value concentration is obvious. Based on the above
conclusions, this paper puts forward policy suggestions from four aspects:
improving marketization intensity, strengthening innovation investment,

taking environmental protection as the leading factor, and promoting
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coordinated development with regional linkage, cooperation and support

as the ideas.

Keywords: Population-Economy-Environment; Coupling Coordination

Degree; Dynamic Evolution; Markov Chain Prediction
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R e BAT REFEW . Sergio J. Rey BURIE AT 7T ia th, BAMEG S/RFBIEREE SR IH A
RN FEAR, EED M 1 2 TR SRIBCAN X 381 S A RE I o [ 5 HL X ) 22 7 I AR (R i,
AN I H R i XA 2245 H 23 B2, B — rla A5 0 i 45 SR TG iA e
BRILSERE L. RlUE, Rey RifE4t /R B RS R AR g it ks &, HFalANT “4
Al G 7 BB, R 1 AT Hy R R R BEAR Y, DSE 2 T b g X e T e e (A 2
TR

75 FE AR AR T, SRS SRR R EERR B I e RS R R A B, ST K
AR R R SRk A kxk FIFERIEFREE G Py, o BN FRE AR AR 5 25 1A
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JEZA kT, XIAERS 20t MRS TR B 2 t + LHIRZS § AOBER . 2 1A Ja (E 1 R/
T e 1 2% [B) BT i & 1) 2 ) Je 2R 1X— R Rl Ul ik 20 4.3 ik

Lag, = > YW, (4.3)
b=1

Hoib, Y, AKX b MG, Lag, J90K3%k a (07 IS, n AR AL W,

NIRRT RE,  FHURAL X I8 a A1 X35 b 22 18] (12 (A K &
BUEREN (3R, RARB BB M RERIRE, SOV EIIRE, ZAIRE
R AN AZ I [R] Y M0 A, B BP . 3K IRES T IR e SO AR MR B
MRS . MRAEALFR MR, P DUE SR BERBE A MR AR R TH A X — A IR
A& A BENLILRE BT o0 A B, AT IO TN R R AT RE H LA S /R BER I R 5 54t
REEE S B PRIE SCRN SR BRI AR R (A A 30, TR LT 25
lim 7 (k+1) = lim z (k) M (4.5

k—w k—0

E$,nﬁ%%%ﬂ%ﬁ%%%&%%ﬁ@o%n%%im:LEwsmﬁdMﬂ

BB G E RBERE R ABCIRES . FIRE, THEAE G SRR RE N R 2R AR
AN T A 1) Hy R B IRBE, ARAEAS AL 2 Tl e RS T S R BRI R A BIRES,
B (A1 I AT Xy R R G R s A SR it 1 S

o, NIRRT [ R B G bR 2 A DX R S o B, T RLR AR
Tk 7% AT R

k k k

Q=—2log {HHH[ mm(US)T(S)}

1= =t = | M

Horr, m G SR BIRFERE MR, my (S)AURAESUIRA R S I 1) 28] /K
BERER MR, n; (S) R YRR S 1Y A3 18] By IR BFIEFERS i) X IR, Q ik

M Ik (k=1)° BB I7 4040 o 335 TR B T4 060 4 1) 24 3 0 X SRk 2 W 0 P22 R

HUESRAR T S
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4. 3 REIA O-Z5F- SRR S THIE X RETEEEFHE

RAFTTSCH R RN O-2 5 -GS KTE, FABERERNAR 4.1, it
HHERE 31 ANET (REIBR A XD N O-E5- A A KT, FE 2002—2021
RN O-G3 -5 = KRG A T8 WL 4. 2 .

MRS S, ARZECERIIVAE .. RIBEMMRGES ST L—F. BEE
REBSF 53 ATAE 0.9 B, J& T 0w Rk, RGBS B ¥ /2 = A RGE IR AR FLAE I R,
ALV H=E R RRHEVIN, =R G0 A AR TR 2, H X PO A A [F]
RIS RAE, Hlin B G EAEFE &, AWn&m T 1, HE3) 2021 FHE
RN 0.538, ULHHN -2 5388 = 2 2 JA] BLUAR A B AR A DG 08 R AR AL T MK
PR FIRAS . 2002-2013 4F[A], = RGHES VA BEAWIE I, 2005 FESEIL 1 B BE R
AR B AR R SEIR AR . 2014 4F, FRIE N N-25F 355 = R Goilh & Y I 2 B 2
FIRIB AN K R, = R G MFFaaAH FL I B, S0 DR R R ARAE . 2014~
2021 FERE VAR EACFIENE L TF, ERERNE, 2020 FRESRRIEAKFERH T
B, FEZ 0.523, FUHJE, 32 2019 FARBRKEIHEENE IR, 2020 FAEFG A O
204 73N, B 2019 4F 467 J5 N HBLRIE N, RN SE, AN AT RGLE K
JEAKCE ML RHR T B, RIS &5 1 R G~ HE A, 2019 FFLHFIE KR ETE 6. 1%
(RI7KF, T 2020 ELFFIEKRAUCH 2. 3%, X N -2 5B & U & K7
AR, AE 2021 FIFIREITE. RIS, BRADFEMSL, KE 2002—2021 FE A F-
ZU-NH=ZRGMERRRXAAKEREEE, RPANOST. KRS FFETREZ
F)AH ELARASE,  AH ELAEFH

&K 4.2 REANOSASE5RBRAEERE

T FhE R RIERE TGt G N it
2002 0.832 0.172 0.378 R EIR
2003 0.853 0.174 0.385 R EIR
2004 0.877 0.180 0.397 R EIR
2005 0.888 0.186 0.407 WA B 2 1 2 1R
2006 0.903 0.194 0.418 WA B 2 i 5 1R
2007 0.913 0.207 0.435 WA B 2 i 2 1R
2008 0.932 0.215 0.448 WA B 2 1 2 1R
2009 0.930 0.217 0.450 WA B 2 1 2 1R
2010 0.939 0.230 0.465 &S B3]
2011 0.947 0.234 0.470 W2 B R IR
2012 0.950 0.246 0.483 W2 B R IR
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gk 42
2013 0.961 0.259 0.499 WA T R 1 2 IR
2014 0.967 0.267 0.508 WA FE TR
2015 0.968 0.263 0.505 WA FE TR
2016 0.970 0.275 0.517 WA FE P
2017 0.973 0.282 0.524 WA FE T
2018 0.980 0.285 0.529 WA FE T
2019 0.984 0.289 0.534 WA FE T
2020 0.991 0.276 0.523 WA FE P
2021 0.992 0.292 0.538 WA FE T

SHLXORE, B ArcGIS ¥ 2002 £, 2010 45, 2021 G FIFEA Vi B £ 25
HR a2 s o B B b, TERL 2002 4. 2010 4. 2021 AFAREA MRS
FEAAE, WE 41 PR, BACKE, FRERES R LUK R ST R IK X EHO %O
BTSN, R RER RSP A ATRE, X S SRR

MISTTE] FoRE, N -Z0F- 58 G 0 BB AR b 2 30 /K SR R B B e B
B BOR ) _ETHRHIE. 2002 4F, F5HEE AN 50 BIE XA T S ACH R ZERIRAS, LR
BILBERT RECATEGWER, i, #ehiiERMEANTIRYE, B&ENT
KA, mAKPRIEEIRM B, HINB. BEMBA 25 6. 66%. 83.33%. 10%,
B ACFAL, RERFHED B, 2010 45, ILRAE . MLHAE TSN ELITTA . WHEE
RIBBIEAW B, A5 B XA KPR IR B R i B . # Gt
RAMEN AT IS . Bl RE, =BA 07 3. 33%, 80%. 16. 66%, HIRHE
AP AR, (A5 2002 FEAHLL, BEEBEBAE LI 2, AR PR BUE 0 LBl
o 2021 4R, LA TLVPES . IR A BT BOR BB B, TERERBERKX.
g A RS U B EIR Jy KPR T ZER Y B MG M R ACE T, His
BN HRESLHE. TEEFEEEX G TIHREREIMGS T, Sk sh xR U,
TERASHE S, KRR E. HREFEE B TR B A%, BONE N &
SEMCM T R, R AT R B A TR BRI (HIEAEk, BEEIEMA
TR SR, B A R ERARH R, MRS KA ), Ak
R AR EEBIIR, I T &5 5E KRRV & T AESHELGE KBTS,
I H L T A TE . BACRE, o E S A BT IER A b T — 3SR R,
= ARG BERLE 48 T D 3R R R I T e NG, (BT DO B2, AR
HE BT REVRI, HIZW s R B e, EH N -2 5B S W AU
FIERA T R
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N 20104 %A S IR AL

A

20024F % B RO P I L

1

~-y

mi CIIASN

I: THAR e % ,_| S HE oy 0
[ ] ko e ip B (| aEe | T RACE KB
I s B ' I e

[ R ' B

20214F- %4 AR A P 1L

i
CxsE
o EUKTRIRR
I s B
[ A

i REET ARBESIRMEE RS RS GUARALEH) FHES: GS(2022)1873
& 4.1 2002, 2010, 2021 EERE LM X EESHFE

4. 4 RE AN O-ZFF-FEB S E KX R T EREFHE

4.3.1 EREE B8RRI
A JR S 1A AR SR B T4 DT S R A A2 AE 2 AR R, Moran's 1 8K
RARH T AT 75, He AR F

> >"W,(D, ~D)(D; -D)
EWE d (4.6)

i Zn:Wij _Zn:Wij (Di - 6)2

i=1 j=1

Moran's | =

H, nNBFRXIEAEL Do D, B X R j (@A, DA X

R RTME, > S W, Fyze AR A .

i=1 j=1
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THEAFE Moran's | #540s, WHBHT BEMERE, AEdRE, JNZXKEAA
I E AN — R, Moran's | B AL T [-1,1] Z 18] 7E3E 5 25 PEAG B0 1 1%

HUF, 4 Moran's | F8¥UHIE KT 0, WRAAEAEZS (B IEAROGHE, R T Z 81
G TR R B &K E 0D AT AKFEE (KD M2 EERRE, ot
DX e i 5 SRR xS S DX Py 2 A FH B 2, RIS i B Y XA 22 e I AR AE s
Moran's | TRELHIE/NT 0, MIRIRAFIEZ A GUHEIE, RIyHE—Hh X 5 ILALIT 1 Hh X
AR FEFRRHE: % Moran's | FREURMESE T 0, MIFRRIZMX T2 ML, 2
PLH BEHL A ATHRFE, DRI X Se B R 8
FE 2002—2021 £ N H-S5-FRER G P B Moran's | $880U R 36 25 Rk
4.3 flizn. WMEERTHI, Moran's | JEENIEM, HET 1% 8 E MR, REH R
JAIE], FREN -2 5B S VR B A B3 RS I IEAR DS, IR & - AR AR
AR, H Moran's | FeEUEBFE TS, R IFRE N H -G 50- P85 43 (5 AH R 128 2
. AR AR A

£ 43 REAO-Z5F-HERESHEELR Moran's | #53

A Moran's | Z

2002 0.071™ 2.826
2003 0.077™ 2.972
2004 0.089™" 3.300
2005 0.086™" 3.211
2006 0.087"" 3.248
2007 0.085™" 3.223
2008 0.084™" 3.199
2009 0.088™" 3.301
2010 0.081™" 3.124
2011 0.085™" 3.229
2012 0.087" 3.291
2013 0.094™" 3.450
2014 0.081"" 3.123
2015 0.094™" 3.617
2016 0.138™ 4.605
2017 0.132™" 4.445
2018 0.129™ 4.357
2019 0.128™ 4.338
2020 0.119™ 4.086
2021 0.125™" 4.255

e R UL 1%7K-F T 1 B E 1AL
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4.3.2 BEPZ | XS

G Ja 2 ) A 9K AT DA S AT 7 XSRS AL PR RO SRR GRS IO 434, FFANRE St
B TEIX A SR P 2 TR R I o 45 it 20 S g 2 ] B 5 LA 40 2 1) B4 (1 22 R AR DA
Y5 LR A Jy & 22 18] B AR SR Mt — D IR SR i R ) o A B o, S sl T
n(Di—B)ZW”<Dj—5)

|, = - 4.7)
g@ D)
Hr, |2 mEaE Moran's | 88, HRFF5 5/ 4.6 HIA.
TR R J5E 2 A Moran's | 18805, [FIFE, —RIEHEL 0.05 I B G KPR H B2
BT Z /6. AEPAZ, BE%Sa Moran's | 8 50U BUE VG B PR . £E i8Rt B 2 1
RIS DL R, % Moran's | 8 BUME KT 0, MR RAZ X 388 5 0 25 [R)AH SR 1A R b2

U, 4394 High— High " BYF1¢ Low— Low "2, #x A JRAE T 2% 8] 0 A A2 ; 25 Moran's |

FRECAE /N T 0, Z X 3 5 0 28 (A A Sk th A B RP2R AL, 43514 “ Low— High ” B4Rl
“ High— Low ” 24, BB HURL Jmy 25 ) 43 A A o DR 044 30 2 (8] 1 AH KOG &R 5 2002
v 2010 £E. 2021 FEE N D-L5F- B RS B LISA SRR A R UK 4.4 s,

BCKE, MERBZFH2AWIRRE, FE “ High— High ” 2444 i 0 15 A i
I, BN 2002 A HPYAAE Yy 2021 AFEHGAS, 20 DI HE RN JE b X (Y
WENER R . B EERE, 1175, WL 2002—2021 4F— B 4T Moran HUS B3
— R, BRI L X 5 A L X RS S B KT e, TR T RS AR
HERX”, R REREAHE “ High—High” BLEHIHE NARE, KW L
5 18 T 2 A RVEAE B D 5S: HON . i, T 5. Bl X —E 4T Moran
BRI EE = RO, 2R I X 5 ) DX S R P R R KPR U, TR T RS
WA AR RS “ARMEAEIX”: “ Low—High ” BN 7, SR A LKA
BE ARG E R R, TR RS AP BUR, TERCT o (L R
MK M, “ High—Low ” BV ILAE T &4, R REAME I HAKTEGE, THHH
A AR A T EAKCPBAR, HIL T RS A E IR .
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x 4.4 REANO-ZF-HEREWA LISAERER
High—High%/E  Low—Low%f  Low-—High %R  High—Low %}

T e A2 AT ST
T A W AR,

S P % wE B A
. LI Ny T T

2021 é?%éﬁ%éﬁ L W WG 7R

P E——- 2. #ik
W R BB EACEE (. AR

FIH A 4.3—4.5 FRAKREN O-25- A E R E s AR, Aok =
Z GRS PR R DU A A 80E (0.25. 0.54 0.75) RI45 9 4 PR, 435K AKSE (D,
AR (D, FEKFE A MEKFE V), #%EEMNNEIKRID Ak =1,2,3,4. H

B, MRAE A SR A% € SONTR EReR%,  mE R ER A € SO . TR 4.5
NN E-L5F- AR G U R BEERAL S8 S /R BER M MR TR I, R 545 R LUA L,

H—, WEAND-L5r- ARG R KR ACT AR 23R R AR fE s, filin,

1 AR o) s AP RS MR 0.125, 1 /KPR RS IMER Dy 0.035; HirbisK
P R KT RS B DY 0.12, 1 TR R E R BRI 0.014. 25—, XA
BEREZIR T AR R IME, AFAERRE A RN, RBIIRIE N D -5 - 5 b i % e
K BA AR BUR R, BEARRE k. 10, 7o Z0Ae T ARk t+ L 207540 T
FARACT FIBER Y 0.840, 11 [A) HAIR S F AL IR DO 0.16; fE LR ZIAE TP R K-T t+1
I ZT5 Ak T s AT BRSO 0.866, 111 A HABARS A2 FIBE A0y 0.134. 5=, AH-£&
Tr-A BT A KT R RE R AT R R Re , SEB “ s R R B — e,
n, ERAKCT AR AP R RS IR R 0.142, {H ) H KT K R KRS RN 0.

R 45 ANO-Z5-HEBRE ARG D RAREBBRER

t\t+1 n | I Il v
I 148 0.858 0.142 0.000 0.000
II 144 0.035 0.840 0.125 0.000
11 142 0.000 0.014 0.866 0.120
v 136 0.000 0.000 0.029 0.971
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R85 IR B RBELE I TC IR A R ACT AR RS, 4 354 XU RO () Ak il
A XIITBOKT B9, A BT A ATt 25068 DX = R GE DR R R ACT 7 A 52 [
SO, I SO RRIE T, BELN 128350 - PR b U R JR K A7 25 (R AR S A
TEAL B I 7k R R ROR 3R R o o N 2 (A i 2 P, A S 2 ] AR R R MR
I B 5T LEAN ) AR S5 R30I = R G0 U SR KT e R MR SR AR ST 4 480 Bt ik
=R G RRAKCT R EE, R LT R RE, SRR,
Q=122.74> *(40)=66.77 , [MUtARLA 2 JE N H-Z35- A BT & P K /KP 1 %
[F) b A AE ELST L

TR 4.6 NND-G G-I & P U8 0 2 R SRR R RS MR R . TSR
I, 35—, b AR S8 S IR R RE R AR, AN B 4 R /KT 1A O B R R = s
{ELJ AR AN TR AT X N -85 - PR 500 5 D i A R ACT RIS A ], D BB S50
DX A RS A PR R AT FeRS R R . SR, DR, WAL NI ER R E
70, XABLLERITRAZ N 0.1-0.2 Z 18], BIFREA F-25- SR & P e AT
ARG ORI, 1) R RS MR ADG ZOR, BABE A H-22 B -SRI 5 B K
JEINCTAEFFBUR (K TT REVES /KT 10 KT e B8 1) AT B A>T AP MK T 6 B O T g
P, BITEIRRAERF IR KT, R B R ERT, JRE A D25 - SR 0R & PR R K
FARRAAEE BRI T REE . 3=, I R AT 5 40 b 8 26 KA 3
HIP IR, i, = S U R A TR i, 1 ¢ e BT 2 DX S TR A JRe kT
(8T S, EAE IS 21 SATRTHE T, HARACT I RACT H R A=y 0.142,
HHEINEH RS, HARACE [ P RACH #e A2 B2 5355 9 B, = 0,000+ R, =0.129

Py, =0235. P, =0.200, HMATEA i, 2440 B KT BH, S240BRbR 1 4% ] Hh R

UM, RZIX IR KT A i B TR U A R AR R A XA T e R ) KT
Fets o
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R 4.6 NO-ZTr-HERE TR H D RBEREBRRIER

AR t\t+1 n | I i v

I 16 1.000
I 3 1.000

I
i 0
I\% 1 1.000
I 93 0.871 0.129
I 46 0.043 0.804 0.152

I i 34 0.882 0.118
I\% 16 1.000
I 34 0.765 0.235
1 95 0.032 0.853 0.116

H 11 90 0.022 0.867 0.111
v 81 0.037 0.963
I 5 0.800 0.200
1l 0

v 11 18 0.833 0.167
v 38 0.026 0.974

TE: RAISPEEN 0 H

AL T AR S8 IR BRI AN 2 6] By JRBHR (R PR 20 A, AT AT R 3 & 26 N 11 - 22
G- PSR A U T TR A S . AR A SR T AN R SRALIRGS R 22 2 IR S
JRIERIRPHRRES, iR 7RSI EACT RS, MR 4.7 AEREAND-2
Dr- BTG P IR ASE S I 45 R - AEAF S MM E LT, @k SR
KRR SRAF IR IR A s, KHRE AR ART AR AT B A B 7K1 X
BREL 2 T REES, i ACE A AP DS B AE B, SRR E N O -2 55 -3
Bl & B R AT AT BIR T A BURACT U IR S 17 Ry AT IR R AR, BRI A KT8
DE .

2t BN R AR BT B BN, S5EihiE A AR (I TV 28 I A28
(RO sk, B O A FRE AT Pl T 50 M o S I 2 vy IR P U A J S A XTI, 3
T A A SRR XA R B AR Y . 3 ) R R 25 JE8 3 — 20 9B 1 P IR A /KT
Al R RS .

ZR P, MRS ET R RGO T, FRIEN D -5 - A5 U AR AR A
DU RS S, BEAE IS TR O HERE, SRR A AT IR R a2 Tt JFIZMTRET
r R A KT, RIL BRI =2 (A—~1V 30 PRI
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R 4.7 RENDO-S5- RS ARG R

IR I 1 " v
AN FE 2 (] VIR 2 0.600 0.200 0.167 0.033
NGt BHRAS 0.005 0.022 0.192 0.781
I 0.000 1.000 0.000 0.000
2 83 (A i ks Il 0.000 0.000 0.000 1.000
J& I11 0.006 0.046 0.237 0.711
v 0.000 0.000 0.136 0.864
\ AT\
5 &5 58N

ARSCEIS I EEN D250 IR A U R R PP FAn i 3=, I B R & 10 9 2 A5
RUPR TR A8 RN -2 G- PR B A R AR 0, a3 17 R P 2 () R R Mk 23 R e
AN, 55 R AL G0 K 2 I R BLRBERARY, IR T RE 31 A% (. H
B FENDL &5 LS KBRS EE RSB MK R AT 5. 7 F 24
Rk

5.1 &ip

(1 KE 314 (. BIEKD) BAE. &5 MRS KRR B A R
ETHRRES . RISV TR T E I RE AN O G5, MEERE AR, KL
B ERE RS R AR R LTS, HARP R RIGEUE KRR w T AL M5
CRERIEERE, RO ERE IR A EEY: REGWEIAD, 25 A EEE K E
IKOPAAERCRZE S, A IR R EA BT RS i, — S8 “TUAL”, RIERCR I
W EEATE .

(2) & [HE A48 R A PR B S I HY 235 1) “ AR PRI 0 8] o A RFALE 70 SRS AIE
WA o AT B, SRS & Bl i LUK R B 20 57 508 X IO A% D IZ T M AN L. %
(i BRX) KRR E PrR e i 1 AU 0T 1 B A 3R e A, (HA SR &
BB RET B 20 18], K& A RS IR RACTHEARIETE, Mila a7
Se/biE LT FERRES, flinT R, X, mEE BgesE X, ERAAE )
PR SEACHLT IR R R AW R A s WA IRIAESCHE M B 0 A, R A N D -2 5% - 34
S P BEAE 42 ) b S D R ) A AR VR I, HL %48 R0 5 b 1R A R AT ) A TR A 5
[EREZIER
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(3) BT RS R ERET A EZAE N, X R KT
A X AAAEE I R AR, (H “E” RRAEEROR . WA A AN J
HkE, LGSR PRM AR R R TR, FENO-E5- A EH8 5 i R K-
HAREN, HAE BRSNS BLR, WA R RS 1 B AT I N R %
RAZ (8], MK EARER T 2 R KT MR AR AR, AR AR QB4 Bl s I s il 2% Jee
R R ANAR (R e K 528 18] By IR BRI A MR AR PR REAT X b s, FEAN R
WEF SN, WEANL-L5-A B G PR R RACTH MR R T R L. HIX sk
B R KT 5 AR R K KT BRI B R, 4 QBT i, 32 AR T =2 1)
i E AL (RIS, WA X R R R KT A i s I i R SRR, i X3 B v (R R
[ KT e A2

(4) FEND-LF-AERE R RIS M. SERE, E4EEHES
IR S R B Al |, BN -2 55 -850 B A J K TR AR S S B9 IR AL, BB TR HE
MBI, S A R E S T S, R AT i SR U A e (T~ IV AR IR N

5.2

T W R R B SR XIS ) B AR, I BTN AR A R AN B A 1
(R BRI B A L R RS, AT R T R S IR 5 AR BT o

B, AN REFET G R I E . EHESIET KBNS, TATLAUmK
WEARY I . AT A, WS REZFREA S, REmT AL, &5
RIEEEL, ik, MR KEIES, IRAHME AN MG R RIS, WnMEiEE
AN B SRV 5, L DB RPN OISR O R RS, BRI, &35, 3
BRI

Hik, XEsh5afEexsmsE, ETREAREMEND . &5 HRERE A
KIEIK LHIZE S, AT 5 RAE AR AROE X IR IE TR, LR R R, X JH
VAR TR B — AW B U R R IER , R8Pl R AT B sh R A T, T E.
MR, BEERURCR UM LA B e N5 SR I B R K o 3l e in i X sl ) 1 5 A8
i, SEMSAETRSLEI AR, ST 4 E PR K K.

HEAh, BATDIINROIH BN T BE o BRI AT M b AR 1 s 1. )7
RF L 5 5 2 Wl DX VR =l R R S B o, e RH O A AR e R, 515 A0
BAT W B ANV R AR AT, G NIRRT I3 . [, IRt G ) S
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TS S BIARSE Aa K 1 A lk 51 by P AR A B, IR Je it R & SR T HE G 7
A, SEELNE . 225, SR H A R -

e, FATH Bt — PRI ALK X WL B s Ros k&30 Bl B,
el 2t 7 TR X T i S K B T 100, s (] OB S 45 5 gt R, JF BUBTBUM 2
e ss o SR R PR BOR, RAAT B AR, SRR E A IEE, RTHT
B S5 3%, NIMFE 0 WOR s 7 . BUR NS T3 BT AT e, Rl g1
Wi IR E, LSEILAN OS2 5.

ZrEPTA, BRI R, AR AT AN N D E K 25 R 5 BHEEA
BBAL RO, i /N S B (R e 2 e, HERE DX I B] I BT S P R R g, Dt
e 5 R B E I SLALRL
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