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Résumé

Joint research with Caio Kalil Lauand

Theory and application of stochastic approximation (SA) has grown within the control systems commu-

nity since the earliest days of adaptive control.

This paper takes a new look at the topic, motivated by recent results establishing remarkable performance

of SA with (sufficiently small) constant step-size α> 0.Ifaveragingisimplementedtoobtainthefinalparameterestimate, thentheestimatesareasymptoticallyunbiasedwithnearlyoptimalasymptoticcovariance.TheseresultshavebeenobtainedforrandomlinearSArecursionswithi.i.d.coefficients.

ThispaperobtainsverydifferentconclusionsinthemorecommoncaseofgeometricallyergodicMarkoviandisturbance :

(i)Thetargetbiasisidentified, eveninthecaseofnon−linearSA, andisingeneralnon−zero.TheremainingresultsareestablishedforlinearSArecursions :

(ii)thebivariateparameter − disturbanceprocessisgeometricallyergodicinatopologicalsense;

(iii)therepresentationforbiashasasimplerforminthiscase, andcannotbeexpectedtobezeroifthereismultiplicativenoise;

(iv)theasymptoticcovarianceoftheaveragedparametersiswithinO(α)ofoptimal.Theerrortermisidentified, andmaybemassiveifmeandynamicsarenotwellconditioned.ThetheoryisillustratedwithapplicationtoTD−
learning.
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