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Tab.2 Urban Agglomeration in the Middle Reaches of the Yangtze River of the Annual Average Number of Each City Patent Applications Type of
Markov Chain Transition Matrix(2000-2014)

t/tig n 1(<50%) ii(<100%) iii(<150%) iv(>150%)

2000~2014

1 300 0.909 0.038 0.000 0.000

I 57 0.169 0.631 0.077 0.000

11 29 0.000 0.200 0.633 0.133

v 48 0.000 0.000 0.075 0.830
2000~2009

1 199 0.877 0.027 0.000 0.000

I 34 0.243 0.595 0.081 0.000

111 17 0.000 0.158 0.684 0.053

v 29 0.000 0.000 0.029 0.824
2010~2014

1 101 0.979 0.062 0.000 0.000

I 23 0.071 0.679 0.071 0.000

111 12 0.000 0.273 0.545 0.273

v 19 0.000 0.000 0.158 0.842

e is i dils VNG AR P RACTIR T PRI ST, R

3 20002014 T HRFHBTH R BT FE T FIRIBRE LR =8 B /R A KIS S RE M
Tab.3 Spatial Markov Chain Transition Matrix of the Annual Average Number of Patent Applications in Each City in Urban Agglomeration in the
Middle Reaches of the Yangtze River (2000-2014)

7 a) Ja 1/tis n i i iii iv
i 130 0.923 0.077 0.000 0.000
I ii 40 0.275 0.675 0.050 0.000
iii 20 0.000 0.100 0.650 0.250
iv 110 0.000 0.000 0.064 0.936
i 11 0.909 0.091 0.000 0.000
ii 21 0.048 0.952 0.000 0.000
! iii 6 0.000 0.000 0.833 0.167
iv 18 0.000 0.000 0.000 1.000
i 4 0.500 0.500 0.000 0.000
ii 6 0.333 0.667 0.000 0.000
IH iii 7 0.000 0.000 0.857 0.143
iv 13 0.000 0.000 0.077 0.923
i 33 0.000 0.970 0.030 0.000
ii 9 0.000 0.111 0.889 0.000
v iii 2 0.000 0.000 0.000 1.000

iv 4 0.250 0.000 0.000 0.750
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Tab.4 Spatial Markov Chain Transition Matrix of the Annual Average Number of Each City Patent Applications in Urban Agglomeration in the

Middle Reaches of the Yangtze River (2000-2014)

23 ] i 2000~2009 2010~2014

i i n i ii iii iv n i ii il iv
i 86 0.965 0.035 0.000 0.000 44 0.841 0.159 0.000 0.000
ii 26 0.269 0.731 0.000 0.000 14 0.286 0.571 0.143 0.000
: iii 13 0.000 0.154 0.538 0.308 7 0.000 0.000 0.857 0.143
iv 75 0.000 0.000 0.080 0.920 35 0.000 0.000 0.029 0.971
i 11 0.909 0.091 0.000 0.000 0 0.000 0.000 0.000 0.000
ii 10 0.100 0.900 0.000 0.000 11 0.000 1.000 0.000 0.000
! iii 2 0.000 0.000 0.500 0.500 4 0.000 0.000 1.000 0.000
iv 10 0.000 0.000 0.000 1.000 8 0.000 0.000 0.000 1.000
i 3 0.667 0.333 0.000 0.000 1 0.000 1.000 0.000 0.000
ii 1 0.000 1.000 0.000 0.000 5 0.400 0.600 0.000 0.000
IH iii 4 0.000 0.000 1.000 0.000 3 0.000 0.000 0.667 0.333
iv 10 0.000 0.000 0.100 0.900 3 0.000 0.000 0.000 1.000
i 21 1.000 0.000 0.000 0.000 12 0.917 0.083 0.000 0.000
ii 5 0.200 0.800 0.000 0.000 4 0.000 1.000 0.000 0.000
v iii 0 0.000 0.000 0.000 0.000 3 0.000 0.000 0.667 0.333
iv 3 0.000 0.000 0.000 1.000 0 0.000 0.000 0.000 0.000
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Fig.2 Spatial Distribution of City Innovation Type Patterns in Urban Agglomeration in the Middle Reaches of the Yangtze River
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Fig.3 Spatial Distribution of City Innovation Type Shift Patterns in Urban Agglomeration in the Middle Reaches of the Yangtze River
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Fig.4 Spatial Distribution of City Innovation Types and Neighborhood Shift Patterns in Urban Agglomeration in the Middle Reaches of the Yangtze River
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THE TEMPORAL AND SPATIAL EVOLUTION OF CITY INNOVATION
DIFFERENCES IN URBAN AGGLOMERATION IN THE MIDDLE REACHES OF
THE YANGTZE RIVER

XIAO Gang1’2, DU De-bin', Li Hengl, DAI Qi-wen’
(1. East China Normal University, Institute for Innovation and Strategic Studies, Shanghai 200062, China;
2. Economics Management School of Nanchang University, Nanchang 330031,China;
3. East China Normal University, The Center of Modern Chinese City Studies, Shanghai 200062, China)

Abstract: This research was conducted to analyze the evolution of the spatial and temporal pattern in Middle Yangtze
River urban agglomeration from 2000 to 2014, using the amount of patent applications as Geographic Concentration Index
and Markov chains method from the perspective of time, space and geographical proximity. The study finds out (1)
Differences of city innovation in urban agglomeration indicate the tendency that innovation occurrence shifts from highly
concentrated to the gradual dispersion, from the core cities to the peripheral city. They also indicate the tendency that there
exists high- and low-level convergence reinforcement lock, accompanied with local variation in middle level cities city club
convergence; (2) the shift of city innovation patterns in urban agglomeration is correlated with the development levels of
city innovation. The narrower the gap between the development levels of city innovation is, the greater probability of shift
is, and vice versa; (3) the neighbor Innovative environment has an influence on the temporal and spatial evolution of city
innovation differences in urban agglomeration. The geographical proximity effect is not obvious at low and middle level of

city innovation type, while it increases significantly at middle and high level.

Key words: urban agglomeration in the middle reaches of the Yangtze River; spatial Markov chain; city innovation
development differences; temporal pattern



