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Many real-life decision problems are in fact problems of asset-liability mana-
gement (ALM): an uncertain amount some asset has to be delivered and the
goal is to satisfy this obligation in an optimal way. The asset to be delivered
may be money (in pension fund management), stocks (when writing an op-
tion), carbon allowances (in emission trading), or anything else. Usually, the
ALM problems lead to (linear or convex) multistage stochastic programming
problems.
Unfortunately, the exact solution of these problems of reasonable size is vir-
tually impossible. There exists an efficient method for their solution – Sto-
chastic Dual Decomposition (SDDP); however, this method requires the un-
derlying random processes to be time-independent, which is not the case of
price time series, underlying the ALM models.
Recently, a generalized version of SDDP relaxing the independence assump-
tion to conditional independence given some Markov Chain has been intro-
duced. The idea of our paper is to approximate the time-dependent random
parameters of an ALM model by a Hidden Markov chain (HMC) process
satisfying this assumption and use the Markov SDDP for the solution.
In particular, we define a general ALM model allowing some of its random
parameters to be Markov. Next, we propose an HMC approximation of the
Markov parameters and state its upper bound, measured by the Multistage
distance. Then we prove the convergence of the approximation when incre-
asing the granularity of the underlying Markov Chain, implying the con-
vergence of the exact and the approximate optimal values. Finally, we nu-
merically demonstrate that our solution method is efficient and reasonably
exact.
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