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Fig. 2 BDI index logarithmic growth rate trends
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Table 1 BDI index logarithmic growth rate descriptive statistics
(%) (%) (%) (%)
-13.658 12.072 9.285 x10 73 1.495 10.119 -0.076
-47.359 37.339 -0.046 0 5.545 8.590 -0.503
-69.646 79.189 -0.265 14.684 4.847 0.276
@ Clarksons (‘https: //sin. clarksons. net) .
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Table 2 BDI index logarithmic growth rate stationary unit root test results
1% 5% 10%
supLR 729.08 176.475 94.77 22.23 17.90 15.77
supLM 695.92 167.07 83.49 21.76 17.63 15.59
supWald 764.37 186.594 108.17 23.01 18.4 16.18
3 nR-SETAR
Table 3 Comparison results of nR-SETAR model selection
Bootstrap Bootstrap Bootstrap
5% 10% 5% 10% 5% 10%
1vs2 157.53 12.21 11.82 43.14 14.73 13.98 32.72 16.07 15.98
1vs3 278.26 23.72 23.68 56.68 24.03 22.89 49.87 28.58 27.92
2vs3 118.34 18.58 18.32 13.18 11.88 11.83 15.75 7.37 7.33
3.2.3 J2N d ul 3; BDI AIC
—-10 009. 85 3R-SETAR(2 2 3; 1);BDI
BDI /! AlC
24 p =12. -1419.35 3R-SETAR(3 1 3; 1).
25 3R-SETAR ( 4.
4 3R-SETAR
d=1 BDI Table 4 3R-SETAR optimal model delayed orders and thresholds
d=1
AIC 3R-SETAR (%) (%)
p- P d 2 2 3 -0.842 1 0.541 0 1
3" . BDI 2 | 2 | 3 | -2.3040 | o.1850 | 1
/] 3R-SETAR 3 1 3 -11.3480 2.5730 1
: BDI AlC 3.2.4
-72 864. 11 3R-SETAR( 2 (3). 5
2 3;1) N 2.2 BDI /! 3R-
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Table 5 BDI Index logarithmic growth rate 3R-SETAR model regime autoregression parameter estimates
3R-SETAR(3 2 2; 1) 3R-SETAR(3 2 2; 1) 3R-SETAR(3 1 3; 1)
t 12 12
gy |-1.37x1073%%| 3.48x107* -3.94 3.26x1073 2.52x1073 1.294 0.027* | 0.0410 | 1.7736
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Table 6 BDI Index logarithmic growth rate 3R-SETAR model sample features
(%)
1335 4435 2 006 17.17 57.03 25.79
403 422 776 25.16 26.35 48.50
63 158 149 16.89 42.78 40.33
7 BDI 3R-SETAR N ( )
Table 7 BDI Index logarithmic growth rate 3R-SETAR model regimes’ actual mean volatility( standard deviation) and reversion cycle
(%) ( ) (%)
-2.00 -0.09 1.61 1.39 0.36 1.35 3.23 7.90 13.24
-6.26 -0.96 3.67 5.04 0.76 3.97 0.99 8.65 2.01
-23.51 -3.23 12.16 16.51 3.60 10.16 — 0.48 0.94
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Table 8 BDI index logarithmic growth rate adjacent direct crossing statistics
- (%) - (%)
35 2.62 33 1.65
79 19.60 75 9.66
14 22.22 15 10.07
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BDI index nonlinear mean reversion characteristic

YU Fang-ping KUANG Hai-bo

Collaborative Innovation Center for Transport Studies Dalian Maritime University Dalian 116026 China

Abstract: BDI index is one of the main international marine market indexes. In this paper the mean rever—
sion theory of BDI index “critical growth rate band” is proposed to describe the equilibrium operation law of
the logarithmic growth rate deviating from the central asymmetry. Meanwhile a nonlinear mean reversion ana—
lytical model for BDI index logarithmic growth rate based on 3R-SETAR is constructed. The model effectively
avoids the shortcomings of the existing mean reversion models which can not directly divide the stage thresh—
old and have poor accuracy lack of robustness and application complexity. Finally an empirical analysis of
daily /weekly /monthly BDI index data from 1985 to 2015 arrive at these main conclusions: BDI index is a
three regime nonlinear mean reversion process and has a “critical growth rate band”. The daily logarithmic
growth rate is mainly in the internal regime and the weekly /monthly logarithmic growth rate is mainly running
in the high regime. The low regime’s and high regime’ s volatility of BDI index is higher than the internal re—
gime’s. The low regime reversion cycle is shorter and the high regime reversion cycle is longer.

Key words: BDI index; nonlinear mean reversion; 3R-SETAR model; threshold; reversion cycle



