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In this talk, we analyze a two-component system (component 1 and component 2) with mixed observability and
unidirectional positive degradation dependence (UPDD). Component 2 is fully observable and evolves as a Markov chain
with transition matrix Q and state space S. Component 1 is only partially observed, emitting signals Z through an
observation matrix B. Under UPDD, the degradation dynamics of component 1 are conditioned on the current state of

component 2 via a family of transition matrices meorj an state of component 2, so more degraded states of component

Xl,w Zn),

2 accelerate transitions in component 1. The joint evolution is the triplet (XZJ?“ where X2 is the observed state

of component 2 and (XI‘Z)forms a conditioned hidden Markov chain for component 1. System reliability is formalized
through the time-to-failure distribution for the observable chain and a belief-based failure detection time for the hidden
chain. Based on the observed trajectory of component 2 and the emitted signals from component 1, we estimate the

model parameters @ {PU)}* B)by maximizing the marginal likelihood that integrates over the hidden path of

component 1. The estimated model then feeds a maintenance model defined on the hybrid state (H‘J’)—the belief over
the state of component 1 and the observed state of component 2 to derive cost-efficient maintenance policies.
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