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Table 2 The structure of connection between the index return in Shanghai stock exchange and 1Y-SHIBOR
1Y-SHIBOR (%)
(%) -30 -20 - 10 -5 +5 +10 +20 +30
-30 2.85 4.57 6.25 8.85 10.25 13.55 15.05 18.45
-20 3.35 4.57 6.39 7.95 9.05 11.95 14.05 17.51
- 10 4.04 5.95 6.78 9.35 10. 45 11.25 12.85 15.95
-5 6.17 6.99 7.47 7.73 8.95 10.56 12.75 14.34
+5 8.81 9.22 9.98 10.24 10.67 11.34 12.35 13.05
+10 13.88 11.45 10.23 8.16 7.25 6.47 5.35 4.59
+20 15.75 13.82 9.65 7.24 6.37 5.45 4.1 3.35
+30 18.67 16.35 13.51 10.75 8.95 6.05 3.55 2.92
3 1Y-SHIBOR ( )
Table 3 The structure of connection between the index return in Shenzhen stock exchange and 1 Y-SHIBOR
1Y-SHIBOR (%)
(%) -30 -20 - 10 -5 +5 +10 +20 +30
-30 3.64 5.23 6.82 9.30 10.58 13.85 15.32 18.64
-20 4.14 5.77 6.96 8.40 9.38 12.25 14.32 17.7
- 10 4.90 6.61 7.35 9.80 10.78 11.55 13.12 16. 14
-5 6.96 7.65 8.04 8.18 9.28 10. 86 13.02 14.53
+5 9.20 9.68 10.12 10.79 11.03 11.74 12.62 13.24
+10 14.67 12.11 10. 80 8.61 7.58 6.77 5.62 4.78
+20 16.54 14.48 10.79 7.69 6.70 5.75 4.37 3.54
+30 19.46 17.01 14.08 11.20 9.28 6.35 3.82 3.11
(%)
Matlab SVM
2 3
+ 30%
1Y-SHIBOR + 5% 8.95%
1) N 9.28%: 1Y-SHIBOR +30%
+5% 13.05%  13.24%.
1Y-SHIBOR 5%
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Table 4 The stress test results of various circumstances between markets ( SH)
1Y-SHIBOR (%)

(%) -30 -20 -10 -5 +5 +10 +20 +30
-30 43.12 | 45.09 | 50.21 | 54.39 | 51.56 | 48.32 | 45.66 | 39.41
-20 39.40 | 41.33 | 46.52 | 50.64 | 47.8 | 44.65 | 41.91 | 35.67
-10 35.63 | 37.66 | 42.85 | 46.91 | 44.11 40.9 | 38.24 | 31.97
-5 31.94 | 33.91 | 39.17 | 43.27 | 40.4 | 37.29 | 34.50 | 28.29
+5 28.22 | 30.25 | 35.49 | 39.51 | 36.67 | 33.56 | 30.70 | 24.53
+10 24.53 | 26.50 | 31.79 | 35.78 | 32.86 | 29.87 | 26.89 | 20.85
+20 20.80 | 22.76 | 28.13 | 32.17 | 29.16 | 26.36 | 23.14 | 17.19
+30 17.00 | 19.15 | 24.38 | 28.40 | 25.44 | 22.6 | 19.33 | 13.47

5 ( )

Table 5 The stress test results of various circumstances between markets ( SZ)
1Y-SHIBOR (%)

(%) -30 -20 -10 -5 +5 +10 +20 +30
-30 42.21 | 45.12 | 49.76 | 53.89 | 50.5 | 47.56 | 44.78 39.62
-20 38.58 | 41.67 | 46.23 | 50.45 | 46.79 | 43.81 | 41.27 36. 14
-10 35.11 | 38.02 | 42.60 | 46.77 | 43.27 | 40.21 | 37.66 32.52
-5 31.53 | 34.42 | 39.12 | 43.09 | 39.59 | 36.6 | 34.18 28.91
+5 28.09 | 30.81 | 35.44 | 39.39 | 36.11 | 33.12 | 30.60 | 25.37
+10 24.41 | 27.27 | 31.80 | 35.56 | 32.5 | 29.44 | 27.22 21.69
+20 21.12 | 23.58 | 28.34 | 31.79 | 28.72 | 25.8 | 23.61 18.31
+30 17.55 | 20.21 | 24.78 | 28.23 | 25.1 22.27 | 20.13 14.63
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Nonlinear analysis on the pattern structures of connection between
financial markets

SHEN Chuan-he' WANG Xiang-rong’

1. Institute of Financial Engineering of Shandong Women’ s University Jinan 250300 China;
2. Institute of Financial Engineering Shandong University of Science and Technology Qingdao 266510 China

Abstract: This paper analyzes the connection between the money market and the capital market in a micro
level sense investigates the connection approaches and their pattern structures and mines deeply the dynam—
ics of interactions between the two markets through the integration of support vector machines ( SVM) into cop—
ula functions. The modified sample-weighted SVM is employed to estimate the marginal probability distribution
functions of the money market price  SHIBOR and the stock price index return of the capital market in terms
of the nonlinearity and instability of financial variable time series and the optimized copula function is then
used to analyze the joint probability distributions of the two financial variables and their change scenarios under
various circumstances with the dependence structures between the two markets and the dynamics of the non—
linear connection obtained. The empirical analysis shows that the joint distribution probability of 1Y-SHIBOR
and the stock price index return exhibit different structure characteristics under different directions and magni—
tudes when changing the two variables above there exists asymmetries and the stress test analysis gives simi—
lar results.

Key words: the money market and the capital market; nonlinear connection patterns; dependence structure;

support vector machines ( SVM) ; Copula functions



