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AR-HMM based on Self-Adaptive Differential Evolution

KErko ONob®)  Naoki TorRiYAMA!  YuTa FURUKAwA!  Yukiko OriTo?P)

Abstract: The estimation of a hidden state based on time series data for a given period is a problem as-
sociated with the development of an auto-regression hidden Markov model. This is a two-step optimization
problem where the order of past data (dimensions) used in the regression model is decided, and weighted
coefficients for observed data at each point in time are determined. However, the auto regressing hidden
Markov model used in this study for regression requires large computational effort to determine design vari-
ables due to the use of the hidden Markov. For such an optimization problem, we propose a self-adaptive
differential evolution with a framework capable of simultaneous optimization of the first and second steps.
The proposed method takes an approach where in individuals that represent the solution space of different
orders in a population are generated. Further, it retains individuals with an order that has a large number
of good solutions at a high probability through evolving. Numerical tests will involve performance validation
using estimated artificial data of several states, realized volatility of the stock, and artificial as well as actual
data of inbound visitors to Japan, and they will demonstrate that the optimization of the regression model
by the proposed method is more effective than that by a conventional method.
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2.1 Auto Regressive(AR) Model
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3. SaDE-AR-HMM
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Algorithm 1 SaDE

1: Initialize population using Pj_1(k, m|Ej—1)
2: while g < Max Generation do

3 Mutate individuals Z using jDE

4 Evaluate Z

5: g++

6: end while

7: Select Elite individuals €

8: Update P;(k, m|&;)

9: Update ®; < best individual

10: Return ®;,P;_1(k,m|Ej—1)
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Algorithm 2 SaDE-AR-HMM

1: Initialize Ao, 70, Ao

2: ¢0:{¢17¢27'“7¢K}
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=1

while Qj_1 < Q; do
Update ’}’j,fj «— BW(X, Ajfl, -1, @jfl)
Update ®;,P; < Adopt saDE(X,~;,&;,Aj-1)
Update Aj, ;%5
Update Q; < Evaluate(X, A;, wj, ®;)

10: 7+ +

11: end while
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