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Abstract: Let (F,,),>0 be a random sequence of i.i.d. global Lipschitz functionsion
complete separable metric spacg d) with Lipschitz constantdq, Lo, ... Forn >

0, denote byM?* = F, o...o Fi(z) andM* = F, o ... o F,(z) the associated
sequences of forward and backward iterations, respegtifeE log™ L; < 0 (mean
contraction) andf log™ d(F1 (xo),xo) is finite for somery € X, then it is known
(see [9]) that, for each € X, the Markov chainV/? converges weakly to its unique
stationary distributionr, while M; is a.s. convergent to a random variablg which
does not depend an and has distributiorr. In [2], renewal theoretic methods have
been successfully employed to provide convergence ratétsefsr]\?[ﬁ, which then

. . ; d
also lead to corresponding assertions 6§ via MY = M for all n andx, where

2 means equality in law. Here our purpose is to demonstratethese methods are
extended to the more general situation where only ultimatdraction, i.e. an a.s.
negative Lyapunov exponetitn,, _.gn~'logl(F, o ...o F) is assumed (her&F)
denotes the Lipschitz constantBj. This not only leads to an extension of the results
from [2] but in fact also to improvements of the obtained cengence rate.
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