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Abstract

Stochastic approximation algorithms are a standard tool for the numerical computation of zeroes of

functions $f:Rˆd→ R̂d$oftheform$f(θ) = E[F (θ, U)]$with$U$denotingarandomvariableand$F$anappropriatemeasurablefunction.RobbinsandMonrointroducedin1951adynamicalsystemthatconvergestosolutionsandisbasedonindependentrealisationsof$U$(underappropriateassumptions).Researchonthistopicremainedactiveandresultedinavarietyofresults.Anaturalquestionwaswhethertheapproachcanbecombinedwiththerecentlydiscoveredmultilevelparadigminthecasewhere$F (θ, U)$isnotsimulatable.Indeed, asshownbyN.FrikhathecombinationbearspotentialandleadstonewefficientschemesinthecontextofSDEs.Inthistalkweprovidenewmultilevelstochasticapproximationalgorithmsandpresentcomplexitytheoremson$L̂p$− errorsinthespiritoftheoriginalworkofM.GilesonmultilevelMonteCarlo.Incontrasttopreviouswork, ourerroranalysisrequiressignificantlyweakerassumptionswhichmakesitapplicableinawidevarietyofexamples.
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