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In this talk, we deal with the analysis of a single-location, multi-item inventory model for service tools.
Multiple service tools are kept, with different stock levels, at the warehouse. Independent Poisson demand
streams arrive at the warehouse requesting different sets of tools. Those tools from the requested set that are
in stock are then released; they are in use for an exponential amount of time, after which they are returned
together. (Requested tools that are not on stock are delivered via an emergency channel; for the warehouse
they may be considered as lost sales.) Thus our model features coupled demands and coupled returns - sets
of tools are released and returned together. We are interested in the order fill rates, i.e., the percentage of
demands for which all requested tools are delivered from stock. As the Markov chain describing the original
system is of extremely high dimension, we introduce two, more tractable, approximate models. By combining
Markov reward theory and aggregation we prove that the order fill rates of these approximate models lead
to a lower and an upper bound on the order fill rate in the original model.
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