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Abstract

Since the reform and opening up, China's economy has developed
rapidly. The Yangtze River Delta has become one of the regions with the
most dynamic economy, the highest degree of openness, the strongest
ability of scientific and technological innovation, the most complete
industrial system and the most convenient factor flow. Industrial
agglomeration promotes the economic development of the Yangtze River
Delta, but it also brings about environmental problems. In recent years,
the contradiction between economic development and environmental
protection in the Yangtze River Delta has become more and more
prominent, and the development of various cities is uneven. How to unify
the overall economic development and environmental benefits of the
Yangtze River Delta is worth thinking deeply.

Firstly, based on the theoretical analysis of the impact of single
industrial agglomeration and heterogeneous industrial collaborative
agglomeration on the ecological efficiency of industrial agglomeration,
this paper provides a theoretical basis for the analysis of its impact on the
ecological efficiency, and measures the industrial agglomeration
characteristics of 26 prefecture level cities in the Yangtze River Delta
urban agglomeration from 2008 to 2018. Secondly, super efficiency SBM
model is used to calculate and analyze the ecological efficiency of each

city from 2008 to 2018. Finally, the spatial Durbin model is used to
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analyze the impact of industrial agglomeration on ecological efficiency,
so as to provide corresponding theoretical reference for the high-quality
development of Yangtze River Delta urban agglomeration.

The results show that (1) the overall agglomeration level of
manufacturing industry in the Yangtze River Delta region is on the rise,
and the manufacturing industry has a trend of transferring from the east to
the West; the overall level of knowledge intensive service industry is
lower than that of manufacturing industry, and the agglomeration level of
knowledge intensive service industry is on the decline, and the
knowledge intensive service industry is gradually transferring to the
economically developed regions . The collaborative agglomeration level
of the two shows a downward trend, and the industrial development is
unbalanced. (2) The average level of ecological efficiency in the Yangtze
River Delta region showed a slight downward trend, and the ecological
efficiency of each city was quite different. It can be seen that there were
obvious differences between the East and the West. Secondly, the
ecological efficiency level of the cities around Shanghai and Hangzhou
was higher, and the ecological efficiency peak of the Yangtze River Delta
region gradually shifted to Shanghai. (3) The agglomeration of
manufacturing industry and the collaborative agglomeration of
manufacturing industry and knowledge intensive service industry can

improve the regional ecological efficiency, and the agglomeration of
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manufacturing industry has obvious positive spatial spillover effect.
However, it is not obvious that the agglomeration of knowledge intensive
service industry promotes the improvement of regional ecological
efficiency. The level of science and technology can significantly improve
the ecological efficiency, and has a significant positive spatial spillover
effect, while the estimation of industrial structure and city size parameters
is significantly negative, and has a significant negative spatial spillover
effect. However, economic development and the level of opening to the

outside world have no significant impact on ecological efficiency.

Keywords: Industrial Agglomeration; Ecological efficiency; Super SBM

Spatial Durbin model
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2008 2011 2014 2018

Hb X LM LQK LQM LQK LQM LQK LM LQK

¥ 1346 1829  1.276  1.485  1.029 2072  1.043  1.485
METH 1302 1153 1.212  1.207 0.844 1576  0.838  1.207
T#HTm 1899  0.881  1.595 0.707 1999 0730 2230  0.707
%N 1630 0.876  1.164 0.839 1577 0.808 1.842  0.839
P T 2.446 0.517 1.849 0.595 2.425 0.610 2.752 0.595
FNT 1780 0772 1181 0806 0733 0472 0774  0.806
BT 1.077 1.037 0706 0968  1.042 0.646 0.868  0.968
7R il 1.267 0.745 0.940 0.749 0.953 0.593 0.926 0.749
BT 1670 0.865  1.173  0.867  1.741  0.813 1526  0.867
ZMTW 1365  1.201 0980 0968  0.960 0.429  0.802  0.968
BuMITH 1381 1342 1055 1.388  0.839  1.371 0915  1.388
TP 1.604 0921 1711  0.872 1553  1.002 1.759  0.872
Fa % 2334 0650 2270 0.802 2101  0.780 2277  0.802
WM 1816 0.824 1522  0.641 1339 0.784 14838  0.641
M1 1566  0.410 1.040 0387 0928 0.361 0.919  0.387
&#TF 1.022  1.030 0970 0968 0572 0.620 0.620  0.968
FHF - 1.017 1111 0.863  1.092  0.787  0.898  0.696  1.092
GM™H 1.021 0941 1287 0.810 1.164 0656  1.338  0.810
=) 0.968 1216 0919 0977 0.873 0.849 0.814  0.977
JEWITT 1430  0.601 1320 0681 1366 0.673  1.604  0.681
¥l 1591 0.838  1.317 0964  1.023  1.005  1.309  0.964
coliza 1507 0.627 1.668  0.601  1.438 0527 1370 0.601
ZIRTH 0428 0807 0451 0876 0843 0.755 1.188  0.876
FrMH 0696 0635 0.653 0.900 0.990 0.866  1.414  0.900

T T 0.499 1.289 0.481 1.358 0.703 1.102 0.934 1.358
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£ 3.2 2008-2018 FH =il b AR 2 £ 7Y AR 55k b F R TR 5 5

Hi[X 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 J{H

L¥ET 0.848 0.832 0.807 0.924 0.978 0.645 0.663 0.663 0.685 0.684 0.684 0.765
BT 0.939 0.877 0.912 0.998 0.996 0.751 0.698 0.701 0.712 0.713 0.668 0.815
THT™ 0.634 0.617 0.553 0.614 0.515 0.553 0.535 0.535 0.564 0.529 0.505 0.559
WM 0.699 0.707 0.696 0.838 0.706 0.680 0.677 0.676 0.636 0.605 0.585 0.682
AT 0.349  0.363  0.326 0.487 0.412 0.472 0.402 0.362 0.352 0.340 0.325 0. 381
FIIETT 0.605 0.620 0.595 0.811 0.691 0.852 0.783 0.727 0.727 0.714 0.608 0.703
T 0.981 0.990 0.788  0.843 0.932 0.790 0.765 0.749 0.780 0.778 0.825 0.838
M 0.740 0.742 0.693 0.887 0.773 0.878 0.767 0.700 0.699 0.677 0.653 0.746
BUTT 0.682 0.653 0.586 0.850 0.670 0.722 0.636 0.605 0.617 0.746 0.739 0.682
ZMTH 0.936 0.828 0.694 0.994 0.822 0.637 0.618 0.586 0.628 0.597 0.631 0.725
BUMITH 0.986 0.980 0.945 0.863 0.820 0.763 0.759 0.749 0.701 0.716 0.738 0.820
T 0.729  0.694 0.711  0.675 0.736 0.778 0.784 0.779 0.791 0.752 0.725 0.741
BT 0.436  0.456  0.336  0.522  0.540 0.547 0.542 0.529 0.532 0.524 0.612 0.507
WM 0.624 0.561 0.476 0.592  0.680 0.751 0.738 0.659 0.649 0.647 0.644 0.638
T 0.415 0.491 0.416 0.542 0.572 0.528 0.560 0.553 0.548 0.526 0.521 0.516
SHETH 0.996  0.996  0.777  0.999 0.965 0.928 0.960 0.955 0.936 0.921 0.999 0.948
FHIT 0.955 0.815 0.803 0.883 0.751 0.822 0.934 0.943 0.987 0.705 0.662 0.842
ST 0.959 0.895 0.793  0.772 0.833 0.770 0.721 0.793 0.760 0.705 0.732 0.794
AJET 0.886 0.871 0.939 0.970 0.966 0.976 0.986 0.987 1.000 0.975 0.956 0.956
JEWITH 0.592  0.636  0.585 0.680 0.662 0.622 0.660 0.628 0.603 0.619 0.581 0.624
Ozl 0.690 0.683  0.685 0.845 0.854 0.994 0.991 0.946 0.951 0.989 0.735 0.851
HAFET 0.588  0.518 0.515 0.530 0.537 0.529 0.536 0.628 0.659 0.613 0.723 0.580
2R 0.693  0.697 0.690 0.679 0.685 0.912 0.945 0.789 0.837 0.806 0.599 0.758
AT 0.954  0.996 0.961 0.841 0.830 0.952 0.933 0.818 0.809 0.605 0.543 0.840
WM 0.558 0.468 0.529 0.523 0.561 0.651 0.779 0.809 0.820 0.847 0.982 0.684

B 0.995 0.937 0.880 0.723 0.939 0.950 0.908 0.797 0.926 0.869 0.763 0.881
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3.3 . 55 S0 R A R R 55 b P [ B R 1) 2 ) 43 A7

RIEF 3.2 vhifil i b 5 En iR B AR Y AR S5 W [R] S SR K, 38X 2008, 2011
2014, 2018 UAMNER KR, f58h Arcgis B AF 3 BIHK = ffy 30 i Bk 1l id b 2 BB A
RS SRR S5 P R B SR B A EE I, KT B R 2 DU AN 2, AN S )
FENVEE TR Z BRSO, Wi 3.6 R, BUEBRIRE AR 7 L P R B SR K P
HIFE 3.6 ATLAE H, 2008 4F, BN AL, GFEEM. B, &, GM5N
i, PARER IR T W RIS 5w sl G IRt X i R SR 5Kz, J5 0 —
ARAIE M AR SR KT i PR b X A 1 J8 T ) 42 SRAEC U T o B S P ) B 2R v o
BT AR T AR PG AT RS, 2014 F 2018 AEEA R R i X R T P R AR SR
SRR TR = A T DX A 1) 2 1 b B KPR s R 5 — i, — BELLAR K %
FE W F) AR SRAR AT, I I = A R T P R AN Y i
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0.720 - 0.954 B 063 - 0.893
- 20084 - 20114

500
0.600 - 0,668
I o.660 - 0.738 20184

& 3. 6 EEFMK =M H RIS 5 R E R R RS LR Z R 240

4 K= AT R SWRMNE 5

4.1 IRBIH0IREE

A. Charnes & (1978) FEi Xt &R G HPE L4 (DEA) ——C2R
R, X —FhAESH SR T, e MR T, TR
J6 (DMU) £ TANBIRNHN 7 S B A X G R S BT . T e 3K B 0 il

25



VI N 2T e A8 7oL B TR AR SRR M e —— DA = A3 iy )

TAERTREER, AN A R TR SR B T A i 1 AR P RV T, TARYE DMU 54
PRV T AR X 2 58 (5 B A5 211% DMU FIZCRIE . Bk 4.1 Fis, X A
Y Jr=H, ABCD RAEHTHT, Hr BC W si#i/2 DEA AR REFIT, E.
F &A= ResEd, {H2&% DEA Joik, E. F £ ABCD E#&FENE' F/,
M H A ZAE 78 OE/ OE , OF '/ OF .

A
XY

Y

o XY

B 4.1 DEA R IPH R
{HRAEGH) DEA #5812 B 2 AN SR 5013 9 DEA B R0 W), 09 1 fifg ik
XN, Anderson and Perterson (1993) &t 7RI, A 1K A r= 11
NS5, M7 DEA AR BITRERME R T —. Bl 4.2 fox,
HArBIEW By C. DN DEA A2 BEXRFHIT C PRI, K
WA RERFETCES FBR 2, 1M HF S H DEA A 2R E T (BL.C M D 1
R AR VR, EIR ST C RIACRIE N OCY OC, KT 1,

A
BN 2
A
[ ]
.
:{‘.\ L] E

) 1
.r’(f D S [
G BAT

Bl 4.2 #R# DEA R
145 DEA BEARAETHR SCRAE I, AR T B ™ i be ok, Rt
I PN 2= i Ra o, %48 DEA BB 200 T A s AR I AFAE, %
K FEECRERNTN G R B RZE . XX — @, Tone (2001) & 1%
FEFA AR B SBM AL, A (4.1 Fin. Hr s, st al R AT~ )
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FrotAZ &

1 m S,
1-—)» =
. mZ]:lxik
min p = [
1+=> e
qr:I yrk

stXA+s =x,

YA-s"=y, (4.1
As s, 20

FEILSE AR, P B 7 U ZE R, RS, e
THURAEEL R, BRI, SR SBM R [H] I 25 18 1 R A
R, WA (5.2) Fros, H b FoRAEEM W, s =(s;,s, s, )7

RS TN I AR R RR st &

1 m S,

=

. m =" x,
min P =

+ b—

1+ ! (qz] S +qzzsf—)
¢ Pl P b,»k

StXA+s =x, (4.2)
YA-s"=y,
BA+s" =b,

Ay 87,5 ,87 >0

[EFE RN T B Ib 2 AN BT ER S5 2% N 1, Tone 34T Anderson and Perterson
(1993) HIEHRCFREA, $2H THACK SBM M, MImEd 7 SBM A REAT
TERITCIENT SR o PR I I R, AR (4.3) Fios.
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1 m S,
1_72#1 l

m Xy

1
+ q, b—
,

! (q +ZS’ )

q9,+q, TV = by

min P =

1
S
1+

n
s.t. Zx,jij—si <Xy
J=1,j#k

:E:}bj%‘+-sj Z.VM

J=1,j#k

n b
D b,A,—s]" <b,

J=lj#k

_ bh—
A, s ,5,87 =0

(4.3)

4.2 IaFRiERZ R E

4.2.1 EFRIZEVUR N

By BHEETE . ASCHEE KB A SRRSO RS 2, 45 G0
JEASHCRERI P A, M T IRhe ik &R, AR R AN 4 R e s RES &
Rt S5 WA = A3k i A A R

PR 1] S IS N9 Y| N o111 Y2 /S SN B e 3a SRy E S B
Ol AEBN AR IO T, BRI E DI SRR 1
LA i RS e 20 FEE AR eI o e B AE S ORI L o

W=, AT WA TR R, IEES BRI BRI TR . A
sk E CPESHHEE) M ChERT S EE)

4.2.2 FRIERSHIEFKIR

AR F R TG SR FE LU A B i =i, A
NI =ANR A, R RIRTEARTE BN . TG RAF IR . A5
SRS EE 77 Y o LR A SCOCRE T SRR FE 70 0 E AR BHIRTH AR A LN T 8%
ATTIRAIEAE, BERTHIREHEK . B3 LR BEIR AN, 1 A TS AR 5750
ABIAMBN, FEAELIFE0 5 G AR R AT & . 48 e, ARG T
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KZMAIWHHE 26 FINTH 2008-2018 FHIMRIE RN AL, Bk
W ER.

LKZEIEN . TRl Tolkbl &S B &3S, &2 R R H A&
TS R B FE R R K BR, PR AR SO L A 2 K Bk R R &5 R il A2 v
IKGIEIIHEN . Ath o FK S S kI T (P ER T ot %) .

2. B BRI . S ARSCOCHR, AR SO A X TR R e ot B R %
Ao BB A REAE ARV T (HES TS EED) .

3RBIRTTIEF N o BT A b 2 1 Re YR T FE AR 2V TE XX 3 B BT IV AL,
1115 Ak R FEAS U687 B, DRI UG AR S g 243 FH A 4k 2 P R R BB TR B R 1 4%
No At FHHEEAMAREIR TN ChESRH S EE) PR,

AGE N EFFRREANITFANS S, A CEBEERBIA Bk &4
FTTEN N . FEARFA A OBER TN (R EIR TG aEE) T3k

SEAHN. FrAEBUNATFIET IR, R A e RARN, (H2RHE
RABN R E, FEEHTEER IR TR R . B SO &4 [ E 5%
FERCERA, SRRl 2008 AF D AT LR AT PO, AR 4 Ak 2 A A7 VA AR F
2008-2018 4F&AMBTT 1 [ 5 TEAAF & . B DA E BEAAF BRI E R AN
[# 58 B A PR A 7T AZE (R EIR T Gt A ) iRA .

6.2 K . HIX AP~ RUE )Rt T — M X — AT K, Db A SR #
FIsEPr GDP RFERLTHIGEK, &HEM4 X GDP HifakH (P EH G4
5, FRBIRE, LL 2008 AR AN H AT P8, SR 19 RS I SERR GDP.

705 PR . AR SOH 5 R TR AR TS YA s A (AR A B e
o, FEMES IR R b, ASCaRMKIG G, BRSO S5 RMEE, ik
BT TV K HESCR . M O AR HECE AR Tk — S A B HE s kAR T
Qe . AR R A (PR SRS .

43 K= AWTRESHRER S

FT E SR TSR IR R BGE SR SBM AR, EEK
ZAHLIX 2008-2018 4 26 NI T AN L HE, 12 H Maxdea B4R A
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MR BATINE, WELRWE 4.1 P,

123 X2 T )7 Ml B SRR AR 20 AT

RAER 4.1 LR, WS 2008-2018 £E4 = A HhIX F- AN T 1P £ 2
MR, SiRME 45 s, WTUED, KREMBXKESEEABEM A, H
BARZIR N RESS, 2RI 2011 5k 2017 FREEE. X5 K=MBXKZ
TER RS, RRYBEE LT R R, K= A X RIS G i O 35A I
59, [IMF 1R AESRE KT

0.78
0.76
0.74
0.72

0.7
0.68
0.66

0.64
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Bl 4.5 2008-2018 SR = MAIRTHAETHRTHIKF
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£ 4.1 2008-2018 FEK=AMMTBHESHEKF

X 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

ki 1.121 1.138 1.126 1.123 1.113 1.116 1.080 1.125 1.219 1.269 1.272
BT 0.495 0.482 0.476 0.479 0.486 0.476 0.493 0.474 0.406 0.359 0.351
T 1.029 1.022 1.063 1.048 1.068 1.063 1.070 1.072 1.058 1.045 1.050
WHNT 0.594  0.564 0.579 1.001 1.029 1.021 1.005 0.607 0.578 0.557 0.530
JpMTH o 1.057 1.043 1.043 1.069 1.013 1.030 1.043 1.037 1.024 1.031 1.037
BT 1.090 1.048 1.016 1.012 1.009 1.017 1.005 0.766 1.003 1.062 1.086
shygm 1,071 1.053 1.044 1.046 1.030 1.020 1.005 0.669 1.002 1.024 1.024
M 1.015 1.018 1.026 1.017 1.007 1.030 1.004 1.004 1.001 0.892 0.702
BEYLTH  0.685 0.687 0.687 0.621 0.661 0.641 0.671 0.663 0.648 1.023 1.011
Z&MT 0.715 1.014 1.007 1.010 1.018 1.022 1.003 1.033 1.020 1.051 1.046
BN 1.017 0.666 0.708 1.017 1.006 1.005 0.683 0.740 1.022 0.553 0.496
Ty 1.021 1.020 1.003 1.000 0.767 1.003 1.021 1.017 0.709 0.633 0.632
F»%m 1.012 1.016 0.700 0.715 0.717 0.721 1.012 1.036 1.050 1.039 1.064

WA 0.560 0.521 0.542 0.565 0.555 0.541 0.529 0.520 0.516 0.504 0.468

H

£

(i7 1.031 1.018 1.018 1.028 1.044 0.648 0.568 0.542 0.550 0.399 0.471

N

A}

77 1,075 1.084 1.079 1.069 1.056 1.088 1.088 1.070 1.059 1.056 1.044

e

friH o 1.050 1.035 1.034 1.038 1.044 1.059 1.050 1.057 1.078 1.048 1.171
G 1.095 1.117 1.124 1.087 1.087 1.052 1.099 1.064 1.060 1.034 1.039
HAEW 1.165 1.168 1.091 1.025 1.029 1.040 0.480 1.056 1.034 1.031 0.332
FEWAT™ 0.392 0.388 0.416 0.404 0.395 0.333 0.350 0.330 0.324 0.312 0.309
gl 0.304 0.347 0.363 0.321 0.320 0.316 0.295 0.300 0.319 0.341 0.326
g 0.327 0.448 0.336 0.388 0.383 0.346 0.348 0.281 0.283 0.274 0.278
ZRRM 0.394 0.411 0.484 0.549 0.538 0.594 0.496 1.001 0.618 1.008 0.563
FroHTT 0.475 0.452 0.610 1.008 0.468 0.431 0.351 0.359 0.376 0.431 0.380
N 0.318 0.311 0.330 0.361 0.352 0.350 0.331 0.356 0.379 1.047 1.031

BT 0.406 0.402 0.403 0.394 0.418 0.369 0.383 0.405 0.479 0.478 0.454
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2 BE T4 J2 T B A S R o i

NIRRT R, Wil 4.5 Fos, A =M 23l i (11 2 4225234
FRFE, PEASAERKT 1| WX Bl 8. 7590, M. &, fhl
G M, BRI R DR LR A X, AR SRR S R A el S
R R N B3R, AESSERMER/NT 0.5, FEEPEK =AW
PEFR, 2. WL BUN . MISEHAESROCRIL T 0.5-1 ZIH. HARRIK =1
XA T 2 18] B A A R KA AR R B Z2 00, I HLAE 2 1A) A7 A v i

RUSARMREE R MG o HoIRAC = AT 9 A AR AR 2 8] B 2R 1) P AR OO
W o 3 BN, SRR BORI B SRl SNSRI, X
PR A SHCRAEEEARASE 1 Bl S BBOABIM . %, ST, X
YRR 2 ST AR RPN, HAESHCRN T 0.5-1 ZIa); H=FAERARK =/
PRGN, Bl Rt Tl E3EE, ENTRAESRCRILT 0.5,

1.2

1

0.8

0.6

0.4

0.2

0
=

BEEEEEEEEEEEEEEE = e EEE

HEREZRAFRZLHEEZRERXEXFIIZEEILERKEEE

EREREESEHRETI-r- REIE \’lﬂ@i}ﬁéﬁﬁm,@?@ﬂm
|

Bl 4.6 K=EMIWHHE IR LSBT FHKFE
A AR 2 (B A A
RAER 4.1 PAERBCERNE RS R, EH 2008, 2011, 2014 JZ 20184 M4F
R, ) Arcgis AT B = MINTT AR S RCR R E EIE, B3R o)
VUGG, TR A PR ZIROR, 4R WK 4.7 fos. B,
A DAB 2 0 K = A X AR S SR E B BARE — AN R S, SRR e ik
AREAEZR BT, A AR A RIR T, AR SRR AR, HIREREHX, b
V) DX ARIATT ] ) 2308 7 PR AR 2SS KB s o [RINE AT L HHAE 2008-2018 4
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6], K= AIX A A SRR OB R R XA RS, #E 2018 4, A AESR
FAEKRT 1.044 (P #REE R AE B0 a3t X

20084F 20114F

n

201445 o 20184F

4.7 K=AMXESHEBEHMA
5.l R B SWER R 5

5.1 Z[EHERENA

it BAPHEHE 20 AR BT R, B R AR BRI, FEXT
DX k2 G R HEAT I FEH, V2 LBt B #cH — € e i B e ik, SaAiE
HOE L MR, —HZ AR R R H U] NI 125 &t B D & 1 2
Al T B
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B, B REUPR AR B WO LA (A1 R IR 2, ANTR] T I T8) 400 g i
WL, i PR B I 22 8 Je AT LAk B BT 5 A A P B, BB AR A At
URM . DBEAE ST T e AR (SARD , W R PR

Y=Y +XB+¢ (5.1)
T G H, wONEEREBERE, y AR R, AHRESRCE, XA
fRAR R, A SRR AR Wi SR B B R, w O BB AERE, ¢ MEN
0, J5Z&— € MBI I &

R B 1) 2 B RN T BE I I 1R ZE TR SEI, XS 4 ) iR 22 A Y

(SEMD , H—BRENXN:

Y=XB+uu=pwu+e (5.2)
Horb, wONE R R, wshil, pAEREN RS, EN 0, Tk
—E IBENLIL S I 17

PR AR B 1) 22 18] ONLIE AT R] REIE I AR A (O i REAS BRI, X =
A AL SR (SDMD , W FRR:

Y = pwY + XB +wX6 + ¢ (5.3)

£ (4.6) T, w AEEIREFER:, pya i o A B MR RE R
B, & NRREA RN 5 TN AR AL

5.2 {HXEE X ¥R

522 HXTE

ASCAE 4 O SO XA SRR i A R BRI, 4 6 K= AKX adk
JEBUIRIFFARIE A 1 Al 1548, XEARSCHT J i) A R AT UL -

RG2S
HBRE (EB) BEWS LR MATT RIEMAER PRI, TR I% L4
RAEH N ERAR

2% R A R
MG RAE R (ma) R ERAR S RIEE (ka) AL 770
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W FIEEERAEEL (co) PRI SR = B vH 5 ok M AH G R S AR BOR AT B8 % H AR K

345 A

R AR FE T AU RIEACE L PGSR AT SRR BHY
BN FLARE I R 2 A R AE SRR R it R &, BAEE TR,

(1) PRbgify: P g e — @R RE bR T —/MLIX G5 R R I &
72l 8 K 1) T4 T e 2 (i 0 8 5 R P T B PR AR 0T B 14775 e LA K% B 5 Y
TR DX 77 M S5 R R A 25 RO IR A AN P 20, RSO3 B8 A o XA 7 A
{8 LR TR L&

(2) AT — Ok, BEELUTIRR R, S A ol CoR, A
B2, T 22 TR 5 2 1 BRI LA SO PR BRI i AR R TR, AR AL
HBAK . & T DX A i X TR AR il T R

(3) XAMIFHOKF: FE B BT RBRABIFAE R, X AMTFR— 77 SR
A BL R IR HOR I ASIR, X REMS IRt M B AR ACE 13 &, RIS G Rl it 24
WFESr . S5, XAMTFISAT e R BRI/, FREGT5 QeS8 AT 520
FERROR . ARSI ZAZIE PR SE BRI R AN BT o HUAE % S OK P (R

(4) GFFREKT: —NHLIX IR /K123 B R 3 X ) AR S 3L
e, BT KR E X B ON TR BT 2 BRI EN , DT A A PR 3 B B
215G, [RBTG5 R B mif X, AT E IR, AR T 4
AR . SRR X AP BB R B A5 KR K

(3) BHEKP: BB BIHIRBI 77, TR HEdE A S PR AR RS
SRIE TR A SR KIS, R I ah 5% R R BARAS AL  RR BO RS R o« A ST HTBURT
FHE S 5 W BGE H I R R R — AN X R K, B, 3
DX RPN R, BRI B B 2 X IR BN BRI

5.2.2 HEHEA

AT o3 Wi AL SRR P e AR 2R K Ge i 4258 ) 5 (b S T G v H R4
Ferp iz AR SRARH . Fn R AR A IR ML AR SRR H DL K b oy [R) 4R R i AE 28 Y
BFEAR. MHAG AT PSR ST XAMTOKT . B
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N3 A GDP(PGDP), & oA rs SE (5 Ebds). &R X A (CS) .
AR A LEFD) B BHE SCH &5 LU (ST) R

5.3 FEITERIE

5.3.1 FEMEXESTSEENEERERE

FEREAT A AT AR AL 73 Z 01, 56 e I 25 TR B R e o 2 ) AL E e
S TR FUHBIX A R AR A T 2 T B e LR 2 (B A B AR RSO 0-1
B, BEIPTANHIX FE N R EOY 1, RZWARETY 0. ASCEEN 708 &
BN 7 1A) A8 H BN DR 0kt i 24 SR FH % ) P P 9 B R R A D AR SO (R A
TRty 2 [R) B RGE o LPIT A ot O 000 A 1) 5 25 52 100 00 UL 22 1] 3 PR
I FLIX R R R8O it 5 P PRI N T B 59 » #ACAS SCTE S AR 25 3l T ) 22 40 S 5
Hb B, AR EEUE Y R, R R B MR R A0 R s, e dy
Fom i j P PR R B
W, =1/d i#j,i=j0, W, N0 (5. 1)
FEAS A3 A1 T8 70 B = A3 e AR A RCR 2, B e i K = AT
HER T A SRR B AR AN, 2 HAME R 2 50k “ 24
o1, BARIRRR:

PIACEDSCIEP?
Moran's [ = —— x =LA - (5.5)

> > (X, - X)’

i=l j=1 i=lI

Forh X A X 1 IAE, Wi 2 2 R B WA T bR AL 5 1) 25
T FRH MUATE FEIAE-1 2 1 2 8], BT 1, 027 0 IUE 76 7 (8] _F B 1EAH
Kk, BlE RS, IMIRER. ke, HBEEE-1, NFRUINE A2 E
GO, RIS IREE SR . BB 20 80BEIT 0, DR WLIIAR 7 7 ) _E Bk A AR
KMk, MBLEIRECN 0 B, IR E A B BB o A e S8 A BEAL, R A (A v
RS S f A o — ) T AT
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HEEREK MRS BRI S ARG, AR SCHAT S 2AG, 4
Bk 5.1 fiw, RIS REHM 20082018 F, K = MIRTHEASHRM L
FARH I R, HIRT 0, Ryl i B i A A8 0k B0 R & 1 IEAH
Kk, X WFRRK AT R ES SR S R m RS, IR R4
Ao

5.1 HEFEEE T 2008-2018 EABMERNER & RE LA

Ay 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

T2 E 0.401 0.357 0.342 0356 0382 0366 0478 0244 0291 0.189 0.209

P A 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.008 0.002

5.3.2 B3 [E)HRBYIESE

MRS ST 18] B AR M2 B P A, A = A 1 DX AR SRR AR AE 63 1 2 (R A
etk o DRIMEE R A 1 25 TR B A o SR SR AR S R B AT 0T o

AT LM K6 S AR (g AR 36 (Robust LMD, 45 S U13E 5.2 Fizn, LM-lag
Al R-LM-lag 41T &2 8 43.892 A1 55.019, HJ@id T 1% B E MR, X
Wt B 2% (A3 i T S 3 PE TR 10 LM-err A1 R-LM-err (4811840 5~ 15.082
H126.209, WHGELL | 1% BFVERLR:, X B2 (AR ZZ W) 2 E PR &
PR b 2 R JE A (SARD AR BRI 7S (AR ZE A58 (SEMD ¥4 AT DAAG Rk 42 i) 7 ]
FHRTE

R 5.2 FRITHEHER LM & Robust LM K%

e (L OWRPS giit P fH
SAR LM-lag 43.892 0.000
R-LM-lag 55.019 0.000
SEM LM-err 15.082 0.000
R-LM-err 26.209 0.000

H =22 (a3 A (SAR) , FF[ERZEMRR (SEM) LA K 75 (6] AL me A Y
(SDM) 47 Hausman Ki46, 25403 5.3 fo, &5 RKH AR KS &
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539 N-34.254, -18.364 UL 17.461, 1E 5% & /K- il 7 Hausman
Rrge, DALkt = A 2R 0 FH [ 5 4R o 7S BRI ok 3 ) 1 5 2% D ] g DA S I 2%
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