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1 One of the most poweJful tools for modeling stochastic processes and seqJle1tcesis Hid;;;'--
:Markov Model (HM!rl). Tlte most popular method for training HjVJj~Isis Baum-Welch (BW) Rz-
: Estimation which is a local search method and suffers from local minima problem. In this pape",
:w& propose mEthods ba.s2:!or. ContimUJl:sAction Ref.-iforceme.'2t Lzam!ng Autoliulta (CARLA.;
: and Simulated Annealing (SA) based optimization techniques for training Hidden i'yIarkovModeL 1

i Experimental results show that methods based on fast versio/ls of SA, Oli~[)erform CARLA.-based 1

:methods, but C4RLA-basetl methods have higher peifoi'lJ1ance comp'7red to methods ha.s~d 071 :

:standard and slow version of SA (i.e. Boltzmann Aimea/ing). ALIa, we have proposed a new SA- :

: based gl()bal sea;'ch technique with memory called MiGSA {ML-aure Generatingfunction SA) which:
i ou/peiforms memoryless standard and fast versions of SA. Experiments show that in a moderate ~

:number of Iterations(e.g. 10,000),averagepelj'ormance of BW me/holl is higher than tltatof global:
: search-based methods. This is due to the strength of BW method in fine tuning of parameters, its :
1 speed and its tight mathematical basis. For attaining global optimum of training in a moderate 1

:number of iterations, we also propose a hybrid technique which benefits from both SA-based global:
: search and BW-based local search. This hybrid technique has a higher jJeiformance compared to :
: both SA-based global search and BW-based local search. Using this hybrid technique, we have:

jattained global optimum of HMM training problem.. . j. .. .
~ Keywords 1

: Hidden Markov Model, Baum-Welch. Method, Local Search, Gl()bal Search, Hybrid Search, :
:SimulatedAnnealing,ContinuousActionReinforcementLearningAutomata. :1 J
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