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1
Table 1 The number of stocks in different periods
1 2 3
465—509 44 0 516—535 138 119 5355572 213 176
662—3830 168 0 830—876 46 0 879—859 283 303
276—298 22 0 298—365 103 36 416—462 145 99
1 403—1 637 234 0 1 644—1 776 287 155 1 830—1 893 641 578
2.1.1
1 2
IIN 3
1~ Lys Ly
“ ”»
3
Al LES‘
2 “
”»
(a) Lgs (b) Ly (¢) (6=0.2)
1 1
Fig. 1 The multilayer network structure of Shanghai Shenzhen and Hong Kong stock markets in period 1
(@) Lgs (b) Lgs () (0=0.2)
2 2

Fig. 2 The multilayer network structure of Shanghai

Shenzhen and Hong Kong stock markets in period 2
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(@) Lgs (b) Ly () (6=0.2)
3 3
Fig. 3 The multilayer network structure of Shanghai Shenzhen and Hong Kong stock markets in period 3
2
Table 2 The number of connected components of different markets in different layers
1 2 3 1 2 3
0.339 8 0.427 5 0.538 5 0.202 6 0.216 7 0.220 5
Lgs 0.409 4 0.253 0 0.192 2 0.2477 0.171 1 0.1111
0.068 8 0.040 0 0.076 9 0.029 0 0.021 9 0.059 2
0.389 2 0.459 5 0.566 7 0.258 6 0.280 8 0.323 1
Ly 0.3429 0.250 6 0.259 8 0.244 7 0.183 1 0.183 2
0.148 6 0.149 1 0.269 2 0.087 0 0.080 3 0.153 8
: /
2.1.2 Ly Ly L
Ly
Lps Ly 1 3
3 4 - v i
“
4 »
4
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Lis
Ly
3
Table 3 Details of stocks with stronger influence-strength in different periods
10 50 100 200
1 2 3 1 2 3 1 2 3 1 2 3
4 3 3 23 16 12 49 33 26 96 70 53
Lgs 4 7 7 19 25 27 38 48 51 79 100 102
2 0 0 8 9 11 13 19 23 25 30 45
4 2 1 22 18 9 51 33 24 90 60 58
Ly 5 7 8 24 28 36 38 56 56 82 104 100
1 1 1 4 4 5 11 11 20 28 36 42
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4
Table 4 The degree correlation coefficients of the multilayer network in different periods
1 0.658 6
2 0.550 8
3 0.606 4
(a) 1 (b) 2 (¢ 3
4 Lps Ly
Fig. 4 Heat maps for influence-strength of nodes in different periods
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Table 5 The average shortest path length in multilayer network of Shanghai Shenzhen and Hong Kong stock markets at different periods
1 2 3
7.8650 10.250 4 8.530 9
5.603 1 8.093 2 6.744 2
6.942 9 9.934 1 6.067 5
ASPL “ks 5.8752 5.496 1 10.783 4
6.440 3 9.268 0 6.5116
10.357 8 11.747 6 11.364 6
11.367 3 13.012 2 11.657 0
7.259 1 7.501 3 6.772°5
5.5415 5.877 4 6.560 5
7.6517 6.751 6 5.950 6
ASPL "5 7.866 8 6.3227 7.778 3
6.737 5 6.648 4 6.3257
7.276 3 8.613 7 7.5309
8.543 8 10.130 4 7.469 3
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" 7 Fig. 5 Box plots for relations between stock returns and investor
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6
Table 6 The number of relations between stock returns and investor sentiments under different § in different periods
6=0.1 6 =02
1 2 3 1 2 3
> 0.042 2 0.207 6 0.067 7 0.002 5 0.036 7 0.0111
> 0.047 8 0.1527 0.048 3 0.002 4 0.020 9 0.005 7
> 0.055 4 0.304 5 0.098 4 0.003 9 0.065 4 0.020 9
> 0.037 1 0.117 4 0.042 2 0.000 6 0.002 0 0.000 2
> 0.034 7 0.164 0 0.046 2 0.002 3 0.027 7 0.006 2
> 0.060 1 0.257 6 0.096 5 0.003 4 0.043 9 0.018 5
> 0.023 9 0.1370 0.043 7 0.001 4 0.015 4 0.005 4
> 0.0215 0.041 6 0.033 6 0.000 8 0.001 2 0.000 0
> 0.040 5 0.253 0 0.091 1 0.002 3 0.038 7 0.0190
> 0.0180 0.046 2 0.0355 0.000 7 0.001 7 0.000 0
/
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Fig. 7 The average shortest path length in multilayer network of Shanghai Shenzhen and Hong Kong stock markets at different periods
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Fig. 8 The average shortest path length in multilayer network of Shanghai Shenzhen and Hong Kong stock markets from different perspectives
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Fig. 9 The degree correlation coefficients in multilayer network of Shanghai Shenzhen and Hong Kong stock markets
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10
Fig. 10 The layer similarity in multilayer network of Shanghai Shenzhen and Hong Kong stock markets
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Fig. 11 The number of relations between stock returns and investor sentiments
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7
Table 7 The average number of relations between stock returns and investor sentiments in different periods
6=0.1 0 =0.2
“—

1 2 3 1 2 3
0.150 8 0.2752 0.147 0 0.012 1 0.070 6 .0237
0.159 8 0.2347 0.131 6 0.009 9 0.045 5 .018 0
0.1615 0.356 4 0.170 4 0.016 4 0.1187 .039 4
0.154 1 0.214 7 0.136 2 0.007 2 0.0159 .004 0
0.1397 0.240 2 0.1252 0.009 0 0.052 2 .0190
0.1815 0.3351 0.174 0 0.017 2 0.097 6 .036 3
0.129 2 0.230 3 0.130 1 0.009 4 0.042 4 .016 7
0.1157 0.141 5 0.116 8 0.003 1 0.010 4 .0023
0.150 9 0.3323 0.168 6 0.016 9 0.095 7 .034 6
0.1127 0.148 7 0.117 1 0.002 9 0.0118 .0023
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Evolution of Shanghai Shenzhen and Hong Kong stock markets’ interrela—
tionships from the perspective of multilayer network

CHEN Wei' JIANG Man-ui' ZHANG Wei-guo®

1. School of Management and Engineering Capital University of Economics and Business Beijing 100070
China;

2. College of Management Shenzhen University Shenzhen 518060 China

Abstract: With the implementation of Shanghai-Hong Kong Stock Connect and Shenzhen-Hong Kong Stock
Connect programs Shanghai Shenzhen and Hong Kong stock markets have become increasingly interrelated
with one another. Therefore a better understanding of the evolution of Shanghai Shenzhen and Hong Kong
stock markets” interrelationships is of great value for maintaining the stability of these stock markets. A multi—
layer network which considers both the correlation between stock returns and that between investor senti—
ments of Shanghai Shenzhen and Hong Kong stock markets is constructed to analyze the evolution of these
stock markets’ interrelationships. The experimental results show that after the implementation of Shanghai—
Hong Kong Stock Connect program only the correlation between stock returns and investor sentiments in dif—
ferent stock markets is significantly enhanced. However after the implementation of Shenzhen-Hong Kong
Stock Connect program the interrelationships among Shanghai Shenzhen and Hong Kong stock markets are
improved significantly. Additionally the correlation between stock returns and investor sentiments in different
markets is not symmetrical. Specifically the correlation between stock returns in Shanghai Shenzhen stock
markets and investor sentiments in Hong Kong stock market is high while the correlation between stock re—
turns in Hong Kong stock market and investor sentiments in Shanghai Shenzhen stock markets is low.

Key words: Shanghai-Hong Kong Stock Connect; Shenzhen-Hong Kong Stock Connect; multilayer network;

investor sentiment; interrelationship



