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#E#E  Professor Hans R. Kiinsch, ETH Zurich, Switzerland

AEHjE H : Estimation of fixed parameters in state space models:

Computation, Asymptotics and Robustness

Abstract : A state-space model consists of a latent state process (X_t) with a Markovian
dynamics and a sequence of independent partial and noisy observations Y_t of X_t. Such
models are used in many applications, e.g. ecology, finance or engineering. In this talk |
discuss the estimation of unknown parameters in the transition density of (X_t) and in the
conditional density of Y_t given X_t. The joint density of states and observation is known
explicitly, but the marginal density of observations alone is in general not tractable. In the first
part, | discuss three methods to approximate the MLE: The stochastic EM-algorithm, particle
Markov chain Monte Carlo and Laplace approximations combined with automatic
differentiation. In the second part, | consider a robustified likelihood which reduces the
contribution of states and observations with low likelihood. An additional complication of this
robustified likelihood and its score equation is the bias that has to be corrected. In the third
part, | outline the consistency proof of this robust estimator and the definition and
computation of the influence functional of Martin and Yohai (1986). The method is illustrated
with data assessing the abundance of North Sea pollock.

This is joint work with William Aeberhard, Eva Cantoni, Chris Field, Joanna Fleming and

Ximin Xu.



