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Abstract: Using the three—stage DEA—windows and spatial statistical analysis methods,
the mnovation efficiency of the Yangtze River Economic Belt from 2006 to 2017 was
measured, and the time—space characteristics of the innovation efficiency of the provinces
and cities in the Yangtze River Economic Belt and the upper, middle and lower reaches of the
Yangtze River Economic Belt were analyzed. The results show that before and after
excluding management inefficiencies and random disturbances, 11 provinces and cities have

not achieved DEA effectiveness, and the temporal and spatial differences in innovation
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efficiency are obvious. After the adjustment, the average values of innovation comprehensive
efficiency and innovation scale efficiency of the Yangtze Economic Belt are significantly
smaller than before the adjustment, and the average values of pure technical efficiency are
higher. The comprehensive efficiency and scale efficiency of the Yangtze River Economic
Belt increase monotonously with time, while the pure technical efficiency does not fluctuate
much with time, and the low comprehensive efficiency of innovation is mainly caused by the
ineffective scale efficiency. The spatial difference and spatial positive correlation of the
comprehensive efficiency and scale efficiency of the Yangtze River Economic Belt are
obvious, but these spatial characteristics are gradually weakened. Meanwhile, the spatial
difference and spatial correlation of the pure technical efficiency are not obvious. After the
adjustment, the innovation efficiency of the Yangtze River Economic Belt shows a decreasing
trend from east to west, which is different from that of the middle reaches of the Yangtze
River with the lowest innovation efficiency before the adjustment. Also, the impact of
environmental variables on the redundancy of three inputs is basically the same, which shows
that the enhancement of environmental regulation, financial support, and education level is
conducive to the improvement of innovation efficiency, while the improvement of economic
conditions, R&.D scale, and industrial structure may lead to the redundancy of inputs.

Key words: Yangtze River Economic Belt; innovation efficiency; three—stage DEA—

windows; spatial correlation
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Tab.1 Innovative input—output indicators and external environmental variables
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Tab.2 Correlation coefficients of input-output variables

o1 02 03 I 12 13
o1 1. 000
02 0.860™ 1. 000
03 0.439™ 0.531™ 1. 000
11 0.960™ 0.922™ 0.567™ 1. 000
12 0.916™ 0.938" 0.684™ 0.980™ 1.000
I3 0.898™ 0.968™ 0.628" 0.955™ 0.977 1. 000

T wkx ik kB R R AE 15X A 1000 KT R
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Tab.3 DEA-windows comprehensive efficiency measurement process with Shanghai as an example

& 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

2006—2008 1.000 1.000 1.000

2007—2009 1.000 1.000 0.961

2008—2010 1.000 1.000 1.000

2009—2011 1.000 1.000 0.952

2010—2012 1.000 0.963 0.978

2011—2013 1.000 1.000 0.932

2012—2014 1.000 0.914 0.976

2013—2015 0.758 0.793 0.890

2014—2016 0.727 0.819 0.838

2015—2017 0.777 0.792 0.863
JUAT F 3 1.000 1.000 1.000 0.987 1.000 0.971 0.993 0.864 0.826 0.827 0.815 0.863

F4 FE—MEDEA-windows MEEEHE AR ARG ERMAELERER
Tab.4 Results of comprehensive efficiency, pure technical efficiency and scale efficiency

in the first stage of DEA-windows measurement

A& WX 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 -F3 H 4%

E& 1.000 1.000 1.000 0.987 1.000 0.971 0.993 0.864 0.826 0.827 0.815 0.863 0.926 3
I 0.525 0.745 0.938 0.922 0.885 1.000 1.000 0.975 0.914 0.911 0.907 0.827 0.868 4
A 0.927 0.908 0.874 0.920 1.000 0.919 1.000 1.000 0.900 1.000 0.926 0.868 0.936 2
g 0.411 0.462 0.468 0.470 0.578 0.809 0.802 0.855 0.776 0.824 0.823 0.730 0.645 9
A 0.356 0.347 0.333 0.325 0.416 0.510 0.619 0.620 0.607 0.864 0.982 0.851 0.529 11
# 0.386 0.546 0.558 0.452 0.491 0.519 0.627 0.851 0.890 1.000 1.000 1.000 0.657 8
#i 0.963 0.947 0.655 0.435 0.764 0.475 0.571 0.648 0.614 0.595 0.605 0.616 0.640 10
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A& R 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 F3 # %
& 1.000 0.905 0.947 0.873 1.000 1.000 0.984 1.000 1.000 1.000 1.000 1.000 0.975 1
w1 0.620 0.690 0.711 0.729 0.733 0.629 0.753 0.755 0.735 0.959 0.856 0.814 0.743 6
M 0.674 0.882 0.616 0.465 0.600 0.638 0.712 0.891 0.892 1.000 0.715 0.926 0.734 7
Z 0.965 1.000 0.626 0.761 1.000 0.521 0.935 0.870 0.852 1.000 0.937 1.000 0.856 5
Ti# 0.787 0.878 0.936 0.942 0.960 0.963 0.998 0.944 0.879 0.910 0.881 0.852 0.909
P 0.483 0.537 0.489 0.416 0.548 0.565 0.649 0.735 0.712 0.807 0.836 0.787 0.615
£ 0.797 0.862 0.714 0.689 0.814 0.676 0.838 0.875 0.864 0.990 0.870 0.932 0.822

¥4 0.662 0.729 0.670 0.625 0.738 0.697 0.801 0.839 0.809 0.898 0.861 0.855 0.760

BAA ¥ 0.356 0.283 0.292 0.345 0.275 0.283 0.199 0.145 0.145 0.132 0.137 0.132

& R 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 F3 #%
k% 1.000 1.000 1.000 1.000 1.000 0.995 1.000 0.885 0.841 0.853 0.849 0.899 0.941 5
% 0.526 0.753 1.000 0.948 0.945 1.000 1.000 1.000 0.982 1.000 1.000 1.000 0.916 6
AT 0.948 0.912 0.890 0.926 1.000 0.929 1.000 1.000 0.903 1.000 0.963 0.948 0.951 4
% 0.581 0.576 0.524 0.521 0.643 0.829 0.807 0.937 0.799 0.825 0.824 0.744 0.704 9
¥ 0.596 0.560 0.576 0.550 0.628 0.672 0.804 0.805 0.815 0.899 0.995 0.854 0.715 8

%o e 0.414 0.559 0.573 0.471 0.494 0.523 0.630 0.852 0.898 1.000 1.000 1.000 0.667 11

% id 1,000 1.000 0.680 0.484 0.850 0.511 0.578 0.671 0.639 0.603 0.611 0.626 0.670 10

;IZ %K 1.000 0.928 0.958 0.950 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.986 2

% w)I 0.651 0.699 0.740 0.757 0.797 0.689 0.788 0.769 0.739 0.985 0.893 0.846 0.775 7
M 1.000 1.000 1.000 0.957 0.988 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.995 1
Zd 1.000 1.000 0.895 0.973 1.000 0.912 1.000 1.000 0.994 1.000 0.959 1.000 0.977 3
T 0.793 0.882 0.962 0.958 0.981 0.974 1.000 0.960 0.907 0.948 0.935 0.948 0.936
P 0.615 0.652 0.586 0.506 0.642 0.621 0.697 0.810 0.782 0.818 0.841 0.794 0.689
% 0.898 0.898 0.892 0.905 0.942 0.890 0.942 0.936 0.926 0.996 0.962 0.959 0.928

K24 0.757 0.795 0.781 0.744 0.828 0.801 0.858 0.894 0.866 0.915 0.909 0.893 0.835

B AH  0.284 0.223 0.225 0.274 0.207 0.223 0.176 0.122 0.130 0.129 0.125 0.132

AF WK 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 F3¥ H4%
k% 1.000 1.000 1.000 0.987 1.000 0.976 0.993 0.977 0.982 0.969 0.961 0.960 0.984 4
2 0.998 0.989 0.938 0.972 0.937 1.000 1.000 0.975 0.931 0.911 0.907 0.827 0.947 7
AT 0.978 0.996 0.982 0.994 1.000 0.990 1.000 1.000 0.997 1.000 0.962 0.916 0.984 2
Z#% 0.708 0.801 0.892 0.904 0.898 0.975 0.994 0.913 0.971 0.998 0.998 0.982 0.915 8
¥ 0.598 0.619 0.578 0.591 0.663 0.759 0.769 0.770 0.745 0.962 0.987 0.996 0.739 10

g Hd 0.933 0.977 0.974 0.957 0.995 0.992 0.994 0.999 0.991 1.000 1.000 1.000 0.984 3

K #d 0.963 0.947 0.963 0.899 0.898 0.930 0.988 0.966 0.960 0.988 0.990 0.984 0.956 6

. F& 1.000 0.976 0.988 0.920 1.000 1.000 0.984 1.000 1.000 1.000 1.000 1.000 0.989 1

Fwl 0.953 0.987 0.960 0.963 0.919 0.913 0.954 0.982 0.993 0.974 0.959 0.962 0.960 5
M 0.674 0.882 0.616 0.485 0.608 0.638 0.712 0.891 0.892 1.000 0.715 0.926 0.737 11
Zd 0.965 1.000 0.700 0.783 1.000 0.572 0.935 0.870 0.857 1.000 0.978 1.000 0.877 9
T 0.992 0.995 0.973 0.984 0.978 0.989 0.998 0.984 0.969 0.959 0.943 0.899 0.972
P 0.785 0.823 0.834 0.824 0.854 0.909 0.931 0.908 0.911 0.987 0.994 0.990 0.893
k% 0.887 0.960 0.800 0.762 0.865 0.760 0.889 0.934 0.933 0.993 0.905 0.972 0.885

Kz 24 0.875 0.917 0.857 0.840 0.890 0.871 0.933 0.938 0.935 0.982 0.947 0.958 0.911

B A#  0.161 0.122 0.175 0.190 0.147 0.168 0.102 0.073 0.080 0.027 0.083 0.053
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Tab.5 Average innovation efficiency measured in the first and third stages of DEA-windows measurement

Rl SOl i R % Z BBl A A R e
. R & PR AR B R e F R R N AR 2L
L& 0.926 0.941 0.984 0.969 0.977 0.992
PR 0. 868 0.916 0.947 0.946 0. 980 0.966
Hrix 0.936 0.951 0.984 0.904 0.972 0. 930
E 0.645 0.704 0.915 0.443 0.959 0.462
LG 0.529 0.715 0.739 0.268 0. 980 0.274
kLS 0.657 0.667 0.984 0.579 0.963 0.601
il 0. 640 0.670 0.956 0.441 0.973 0.454
2/ 0.975 0. 986 0.989 0.512 0.997 0.513
=Bl 0.743 0.775 0.960 0.620 0.954 0. 649
=M 0.734 0.995 0.737 0.171 0.999 0.172
=& 0. 856 0.977 0.877 0.184 0.998 0. 185
T # 0.912 0.937 0.973 0.939 0.976 0.962
W% 0.615 0. 688 0.893 0.417 0.969 0.431
b 0.819 0.928 0.882 0.316 0. 987 0.321
Kz g5 0.760 0. 835 0.911 0.471 0.977 0.482

2.1.1 R EARGF R EHE BIKRE,2006— 2017 4F 8], KL & B 00 b 25 & 300 ai s R
R LR R 2 )47 T [ 0. 625,0. 8981 .[0. 744,0. 915 FI[ 0. 840, 0. 982145 X [1] , 3 Fh &k K 4 5
ETb, T 2015 4F 3K B B U5, T 2016 4F 2017 4E/NIE T B . 2006 — 2017 4R ], KT 4 34 454
BR-R 0. 760, 4647 R R34 0 0. 835, BB -3 0. 911, 1548 J& 85 DEA &%, H 45
B R R (IR 20k R 4 (A A R P AR — B, SR A ORI Al B RO T
2.1.2 B AT RFEE MR AE, E R W00 LE A R0 Al R SRR R Ak
RAREN AN K, WA ARGy A1, HB 3 SR AR A 300 V090 A 28 6 30R B5 g , 8 HE 4l R 3k 3R A A
SR HE 24 AN KA W 5 2 B0 TE PG A BT R B R L Al R RO R R A A5 AE 0 B oK 3 B A
BRI TH , 3 Fh AR HE 24 Y RE IS s W e L b A A A AR 00 4l R ROR A R, AR B R R L
HE4 B, IRV W A8 ISR A K, LR B RO 22 5 DU I I 25 R0 Al B R AR R A
BRI N R AR RS EN EEH A ARYCRA LTS8 o/ 5 AR R
W2 R HATE R REARAGN, HESBEAMRES G . & 11404 81 28
B ROR 2l AR BRI RS A AR B R 0 A5 () 22 55, AR B 3R BB ORI B B R BUR AR T
R 1) B 3Ok T 3 253 ) 25 53 A8 3 AR 08/

DXt B VT Ui Ml DX 25 S ROl B R 05 R AR A5 3R 14 Sy B v 5 R VI i L X1 25
B RN Al B R R T A VT R i M DX L i XA A SRR AR T R i b X YT R i
DX 25 A 850CR ANl AR ROR I el Bl UL, VT 48 Ul X I B T 0% e 3 ok < 4% R IE 3
rh i b X BT K R
2.1.3 B ATl HaREAR S R LT KRILE U &8 1T RUR RUCR A 25 ] 22 5, LLal
B AR % RN B R A (0,835, 0. 911) MK 48, 85 45 2 i B3 & R K] 4y ok 3 b I Y &
NE
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Fig. 1 Innovation efficiency distribution diagram of the Yangtze River Economic Belt in the first stage
22 FEMBEIERSFARE, FIRRERZFBENILE

FIH Frontierd. 1, 43 51l LB A 46 47 R&.D A B A i 2 &5 (11) (RR.D £ 2% N 5 3 i (12) Al iy 44
AT 7 it T R 28 9 (13) B TUAY S WA B A8 o, AR I A8 4 Oy H A8 4, 15 31 3 Tl Al SFA A
B & W R LR THE S R LK 6.

G, 3 P B T AR A8 Y T AR SEA R B Al 3 18 o {6730 51 O 0. 6620, 476 A1 0. 247, £ 106 1)
K AP b B G T AR SEA AR AR B I K R I B R R R . O, AR SFA BB Y LR A
AR R S fE 4 T OLS Al 145 21, 1 e SEA KBS 1 0 45 R A 2. Behbh, 11 AY T Al SEA K
U rp PR 55 A i AR RO 40l ok R R AG 56, T2 0 13 B T AR SFA B AL o R AR e R BOIE 10 I B
PR R 3

LA e B AR 77 Ml 3B 7 i T e 28 9% (13) JT A S Y 1T Al SFA A8 R iy f81] i G Al 2% 17 A 2 B9 16 B
L PR AL A R R S Sy B, 3 I BR AR T R B R Y 4R T 1 A5 v B R 7 7 O R 4 2
A TCAR IR/ 5 22 BF IR B A 2R I 35 8 I, R W28 5% 19 K TR A 45 v B AR 7™ 8 7™ il T A 28 SR 4l N
Z A RE AR B TUAR W B SO A B0 3 O 9, 2R W BUR B9 BI0ET I B B BE 6 51 % X AR AT
O AR 2 v AR 7 MR 7 O 2 B B i BT AOR 5 B K B R RO T, B R KR
WEEARR 1 B AR ™ M BT 7 O e 2 9 TUAR 5 W e MRS o B A 7 e 45 4 19 2 B0 35 O O, R W
e R e B AR Pl EE R T R B T R T R 2 e A 5 T3 Y T AR SFA AR
T4 R B AR AT 5 A EG BR TL 1 B SFA A58 780 r () 36 58 ML Al 2% KR 12 10 AR SEA BB Hh 72l 45 4
FEOL  HAh IR B AR i RS 5 I3 AR SFA BRI R B 51— 30
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Tab. 6 Regression results of the second-stage panel SFA model

. R&ED A B 48 % & (11) R&D £ % W3¢ L d (12) BHRAELHERIFELEZE(13)
o 3 " 23 L £ "
HROR —10 313.080"™ —43.630 —167 120.090™ —167 115.150 —70.970™" —70.970
IR 35 AL ) 3 202.692 1.221 —178503.850™" —178455.360 —9488.650™ —9 486. 286
2 53R 3% 0.077 0. 550 22.082™" 5.199 2.3517 2.881
X —5 365. 300" —4.405 —134851.460™ —134 322.500 —12 021.555™ —12 021.132
HFH KF —3.268 —0.989 —73.570 —0.984 —26. 046" —1.862

A R HAL 18 335. 341 49.375 358 835. 410" 358 803. 790 17 531. 282" 17 531. 218

7=k 25 A 453.393 0.828 —16 441.904™  —15970. 343 3288.166™" 3282.293
o’ 4.355e+8" 4.354e+38 4.000e+11"" 4.000e+11 1.204e+10™ 1. 204e+10
Y 0.662™ 14.741 0.476"" 7.237 0.247 2.643
MRAAARAL —1446.078 —1918.565 —1706.761
LR test 41.925™ 18.103™ 4.071"

ek oox e R RCR 1V 50 A 1006 MR T R A
2.3 FZHEF AEHES DEA-windows £ B Ul 5 £ 7 3 %
FHA (D) ~ (7B 5 098 A FEAR{E, F O DEA — window Il 554 VT 28 3 4l
L1487 233 ROR Al R BRSO LA SR LR 7,58 I Be BB R B WK 5.
R7 FEZNMEDEA-windows WHEEZ AW E ARANEMARYEER
Tab.7 Results of comprehensive efficiency, pure technical efficiency and scale efficiency

in the third stage of DEA—windows measurement

HE MWK 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 -F3¥ %

L& 1.000 1.000 1.000 1.000 1.000 0.993 0.982 0.911 0.896 0.944 0.951 0.954 0.969 1
I 7 0.675 0.871 1.000 0.946 0.975 1.000 1.000 1.000 0.985 1.000 1.000 0.968 0.946 2
#rir 0.804 0.813 0.808 0.872 0.971 0.851 0.905 0.931 0.954 1.000 0.992 0.982 0.904 3
2 0.162 0.217 0.223 0.297 0.414 0.495 0.567 0.629 0.708 0.760 0.776 0.804 0.443 7
A% 0.116 0.136 0.130 0.146 0.205 0.249 0.283 0.319 0.377 0.570 0.680 0.680 0.268 9
pz #d 0.272 0.320 0.360 0.385 0.482 0.518 0.645 0.830 0.900 0.981 0.988 1.000 0.579 5
4 #@ 0.315 0.291 0.302 0.312 0.366 0.359 0.410 0.539 0.566 0.674 0.736 0.778 0.441 8
A FR 0.356 0.308 0.325 0.323 0.501 0.506 0.415 0.512 0.665 0.904 0.896 0.971 0.512
* W)l 0.391 0.457 0.477 0.557 0.603 0.503 0.593 0.668 0.767 0.917 0.891 0.901 0.620 4
FM0.103 0.116 0.097 0.092 0.119 0.137 0.141 0.194 0.282 0.400 0.291 0.408 0.171 11
= 0.114 0.129 0.098 0.126 0.131 0.110 0.250 0.235 0.275 0.311 0.320 0.361 0.184 10
Ta 0.816 0.891 0.931 0.938 0.982 0.945 0.962 0.947 0.944 0.981 0.981 0.968 0.939
i 0.200 0.229 0.237 0.269 0.350 0.389 0.454 0.547 0.607 0.732 0.787 0.808 0.417
Lt 0.201 0.214 0.196 0.214 0.262 0.249 0.305 0.354 0.446 0.567 0.522 0.599 0.316
Kz 3 0.294 0.324 0.321 0.348 0.417 0.421 0.482 0.542 0.612 0.722 0.720 0.761 0.471
BAARE 0.743 0.724 0.747 0.696 0.602 0.574 0.506 0.441 0.376 0.308 0.315 0.273
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gR7
A& WX 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 F3¥ H 4
B3 1.000 1.000 1.000 1.000 1.000 0.998 0.988 0.923 0.908 0.972 0.964 0.976 0.977 6
L 0.879 0.932 1.000 0.981 0.983 1.000 1.000 1.000 0.993 1.000 1.000 1.000 0.980 4
#iT 0.949 0.953 0.951 0.967 1.000 0.951 0.952 0.964 0.989 1.000 0.995 0.997 0.972 8
G2 0.982 0.973 0.984 0.964 0.964 0.931 0.922 0.930 0.982 0.965 0.966 0.951 0.959 10
L 0.995 0.993 0.993 0.986 0.986 0.978 0.963 0.971 0.973 0.978 0.980 0.965 0.980 5
% @4 0.971 0.985 0.980 0.927 0.951 0.910 0.919 0.951 0.970 1.000 1.000 1.000 0.963 9
#‘ g 1.000 1.000 0.993 0.963 1.000 0.967 0.962 0.957 0.941 0.947 0.975 0.973 0.973 7
2; F & 1.000 0.995 0.998 0.998 1.000 1.000 0.988 0.985 1.000 1.000 1.000 1.000 0.997 3
% wWI 0.978 0.971 0.978 0.971 0.963 0.934 0.907 0.907 0.946 0.987 0.965 0.951 0.954 11
FM 1.000 1.000 0.999 0.993 1.000 1.000 0.996 0.999 1.000 1.000 0.994 1.000 0.999 1
Zd& 1.000 1.000 0.995 0.998 1.000 0.992 1.000 0.997 0.999 1.000 0.998 1.000 0.998 2
T 0.941 0.961 0.984 0.983 0.994 0.983 0.980 0.962 0.962 0.991 0.986 0.991 0.976
F % 0.987 0.988 0.987 0.959 0.975 0.946 0.941 0.952 0.966 0.972 0.980 0.972 0.969
B 0.994 0.992 0.992 0.990 0.991 0.981 0.972 0.971 0.986 0.997 0.989 0.988 0.987
¥4 0.977 0.982 0.988 0.977 0.986 0.969 0.963 0.962 0.972 0.986 0.985 0.983 0.977
BAAF  0.036 0.022 0.014 0.021 0.018 0.032 0.034 0.032 0.029 0.018 0.015 0.020
A& WX 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 -F3 #H 4
% 1.000 1.000 1.000 1.000 1.000 0.995 0.994 0.987 0.987 0.972 0.987 0.978 0.992 1
L 0.768 0.934 1.000 0.965 0.991 1.000 1.000 1.000 0.992 1.000 1.000 0.968 0.966 2
#ir 0.847 0.852 0.849 0.902 0.971 0.895 0.951 0.966 0.965 1.000 0.996 0.985 0.930 3
Z#% 0.165 0.223 0.227 0.308 0.430 0.531 0.615 0.676 0.721 0.787 0.802 0.845 0.462 7
29 0.117 0.137 0.131 0.148 0.208 0.255 0.294 0.328 0.388 0.584 0.694 0.705 0.273 9
g M 0.280 0.325 0.367 0.415 0.507 0.569 0.702 0.873 0.927 0.981 0.988 1.000 0.601 5
B #d 0.315 0.291 0.304 0.324 0.366 0.372 0.426 0.563 0.601 0.712 0.754 0.800 0.454 8
. F & 0.356 0.310 0.326 0.324 0.501 0.506 0.420 0.520 0.665 0.904 0.896 0.971 0.513 6
Fwil 0.400 0.471 0.488 0.573 0.626 0.539 0.655 0.736 0.811 0.929 0.924 0.947 0.649 4
F M 0.103 0.116 0.097 0.093 0.119 0.137 0.142 0.194 0.282 0.400 0.292 0.408 0.172 11
Zd 0.114 0.129 0.099 0.126 0.131 0.112 0.250 0.236 0.275 0.311 0.321 0.361 0.185 10
T 0.866 0.927 0.947 0.955 0.987 0.962 0.982 0.984 0.981 0.990 0.994 0.977 0.962
Fi 0.203 0.232 0.240 0.280 0.359 0.411 0.482 0.575 0.628 0.753 0.803 0.831 0.431
ki 0.202 0.216 0.198 0.216 0.264 0.254 0.314 0.364 0.452 0.568 0.528 0.607 0.321
¥z 24 0.301 0.330 0.325 0.356 0.423 0.435 0.501 0.564 0.630 0.732 0.731 0.775 0.482
B A% 0.752 0.734 0.746 0.690 0.597 0.562 0.498 0.445 0.381 0.304 0.314 0.272

N G 56 5 — i B A = B iy 3 i QR 28R )R AT AE B 3E 22 5, M Wilcoxon £F 5 BE 7
LTRSS AR W R 8 AR BN, KRILE T QU ORISR A B FT 5 A B3 22 5,

—&
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B UE 75 X6 Ji 4h £ A B AT R R P00 A A B IR 1 b B
#*8 Wilcoxon XM HFEANTSHHUIELER

Tab.8 Symbolic rank test results of Wilcoxon paired samples

Y & o R Ak R HLAE 7% 5
A —2.446 2.936 —2.667
PiE 0.014" 0.003™ 0.008™"

ek ke xS B E R AE 1% 5% A= 10%0 MR T R
2.3.1 REATE R EARG A E LA BRRFE,2006— 2017 4F [A] 8 8 J5 19 K 7L 4 55 4 B8
2R G AR Al R R RN RIS 5 S AR Ak X ] 4 i S [0.294,0.7611 . [0.962, 0. 986 ] F
[0.301,0.775], 34K E 5] 1,540 F DEA TR RE BB Z A A MR KA. @5 BEm
P AEUEBR T IR BT R R R BE AL 2 0 5 5, 25 A 3R RN R AR A5R A S E 43 AL 0. 760 Al
0.911 FRFEZE 0. 471 F1 0. 482, 1M 4l R %R i M 0. 835 1 F+ % 0. 977,

3N RS B B I UL 2l T 2 0] DL 2 G AR R ) AR AR ROR B (E B Bl T
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PR W N T o
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Fig.2 Sequence diagram of comprehensive efficiency, pure technical efficiency and scale efficiency of

innovation in each region in the third stage

2.3.2 AEATEE AT AR AR T PEJE, B TLIR WL )b A PSR A TR £ A
AAEAE TR T B [0 50 F A4b T DEA A 2L, HoR B i E8 5 8RB R LB DEA A &L (E153 1 H A2, bR
IR TSN, BN 2 B A Al B AR SRR LR R AT A B O DEA A AL MBS 11T E
T 4l B R RO 3 w8 T VR BT, B b 9 RV 5 0 25 80O MRS AR v T IR B i, A A T R 2R
BRI AR TR T . 2L TR T, A 5 RO B AR AR R A R R s ) 22
WY, (EL BN 3 26 600 R0 10 5 B 3R BOR &, B A6 I [R] B9 4 B8, 3 il 23 (8] 22 53 76 18 20 46 /)N

MR AT U 4 DX 28 5 20 3R RIL A 8 30 28 Oy e g, B R BRI T it X5 T
Hh i i DX RS 25 45 280 AL 3R 2 e TRV L 0 M DX, Al R R i R 5 T L U X2 AR
PS03 34 Ry e A B A B R OB fe i o B AR U8, R VL 28 35 A X B 0% 52 B o K 1) 7Y
233 AEBEAETAMAAFNEAR S F IS B9 26 H R SRR AR R B (E (0. 977,
0.482) Jy llm Ft s FEAT 70 28 G5 2R DL I 3 XU B " 2 AT b VL I5 R EE R A 34 T H R Y 45
B R AL R AR B AN KA R e AR L A T A, W AR DU I 2 R R B N A S T g R kR
[ QN RN SIS REL R 5 N v = £ A N S B S B A= I R WL S B a1 R 5 N < R UM S A TN



20204E % 5 FNE &L HT = B DEA-windows F1 23 6] 45 % KT £ K A T R i S B AEH R 33

COUUAR Y B 0RO e AR Y BUARR 2 A T L A ORI R, AT TR AR HE A4 BT i A
R R R 1 s

0.977
tﬁToﬂ%
(=]
& A . |
[=}
|
_ |
m S
ﬁ < ® )il I
5 ® L
X | G S
s & i .
& P
Le '
<
=9 I 17
| z:—ﬁﬁ‘.
g | | B
s

T T T T T T
0.950 0.960 0.970 0.980 0.990 1.000

5 =B B A BR RCR B
B3 EZMBRKISFEUFIAESHE
Fig.3 Innovation efficiency distribution diagram of the Yangtze River Economic Belt in the third stage
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Fig. 4 Distribution of comprehensive efficiency, pure technical efficiency and scale efficiency in

the third stage of the Yangtze River Economic Belt
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K9 FZMBREAUE ARANEMMEER Moran’s I35 H
Tab.9 Moran’s I index of the comprehensive efficiency, pure technical efficiency and

scale efficiency in the third stage

“p R &S s AR AR HLAE 2L 5
I p— value I p— value I p— value
2006 0. 446™ 0. 002 —0. 006 0. 241 0. 473™ 0. 002
2008 0. 486™ 0. 002 —0. 267 0. 143 0. 484™ 0. 002
2010 0. 456™ 0. 003 —0. 099 0. 498 0. 445™ 0. 003
2012 0. 510™ 0. 001 —0. 189 0. 329 0. 467 0. 003
2014 0. 258~ 0. 038 —0. 326 0. 110 0. 254 0. 040
2016 0. 237" 0. 036 —0. 492 0. 028 0. 232~ 0. 038
2017 0. 195 0. 059 —0. 381" 0. 082 0. 179 0. 067
AR A 0. 421 0. 005 —0. 217 0. 279 0. 412™ 0. 005

Tk ik kB R R 150 A 1000 R T R

3 ZEHiE5EL
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KX

5) MIRBE AR & X 8 A TUA W 52 W ok B, PR S AR B 3 A 4R A TT A% B9 5% i AR — 0, SR BT
il 0 B S AN KT B s A I B T AR SR T4 T A PE L IE K RS A 7 L 6 A 1 4 T
Al RE BB A B ITA .
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