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Abstract The self-organizing state space model provides an
efficient approach to estimating unknown parameters in a non-
linear non-Gaussian state space model. However, a difficult
problem is how to determinate the initial distributions of pa-
rameters for a self-organizing state space model. To address
this problem, this paper proposes an algorithm to seek the ini-
tial distribution of parameters for a self-organizing state space
model. The proposed algorithm is based on an efficient evolu-
tionary computation model which has global search capability.
It makes the initial distribution of parameters close to the true
parameter situation. The results of numerical experiments show
the effectiveness of the proposed algorithm.
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Table 1 Comparison results of parameter estimation of the univariate nonstationary growth model

Method Initial values —Log-likelihood Os Om Likelihood function
evaluation number
Evolutionary algorithm os ~ uniform(0.1, 15) 246.1691 2.9280 0.8642 630
om ~ uniform(0.1, 15) (0.1206) (0.0886) (0.0603)
Simplex Nelder-Mead [0.5, 0.5] 446.3865 0.5488 0.5975 425
[2, 0.8] 246.7476 2.2501 1.2107 391
True parameter value 3 1
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Table 2 Comparison results of parameter estimation of the stochastic volatility model

Method Initial values —Log-likelihood os Om Likelihood function

evaluation number

Evolutionary algorithm o5 ~ uniform(0.1, 15) 210.3486 2.9942 0.8660 630
0 ~ uniform(0.1, 15) (0.0761) (0.0450) (0.0921)
Simplex Nelder-Mead [0.5, 0.5] 445.7575 0.5032 0.5250 243
[2, 0.6] 246.7476 2.2501 1.2107 391
[4, 2] 211.0952 3.1234 1.9123 315
True parameter value 3 1

R3 BRITT A RIS A v 45

Table 3 Comparison results of parameter estimation of the financial market microstructure model

Method Initial values —Log-likelihood o Om Likelihood function
evaluation number
Evolutionary algorithm o5 ~ uniform (0.1, 2) —173.9235 0.9211 0.9109 630
Om ~ uniform (0.1, 2) (0.4559) (0.0318) (0.0313)
Simplex Nelder-Mead [0.6, 0.6] —147.6285 0.6156 0.6148 255
[1.1, 1.1] —171.4299 1.0600 1.0655 292
[1.1, 0.6] —169.0340 1.0441 0.6394 284
True parameter value 0.9 0.9
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Fig.5 Boxplots of estimated parameters of the financial Fig.7 Ture values and estimated values of the state of the
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