International Society for Bayesian Analysis, 9" World Meeting,
Hamilton Island, Australia, 2008.

A FLEXIBLE APPROACH TO PARAMETRIC INFERENCE IN
NONLINEAR TIME SERIES MODELS

Gary Koop™ and Simon Potter?

! University of Strathclyde, Glasgow, Scotland
2 Federal Reserve Bank of New York, New York, USA
* gary.koop@strath.ac.uk

Many structural break and regime-switching models have been used with macroeco-
nomic and financial data. In this paper, we develop an extremely flexible parametric
model which can accommodate virtually any of these specifications - and does so
in a simple way which allows for straightforward Bayesian inference. The basic
idea underlying our model is that it adds two simple concepts to a standard state
space framework. These ideas are ordering and distance. By ordering the data in
various ways, we can accommodate a wide variety of nonlinear time series mod-
els, including those with regime-switching and structural breaks. By allowing the
state equation variances to depend on the distance between observations, the pa-
rameters can evolve in a wide variety of ways, allowing for everything from models
exhibiting abrupt change (e.g. threshold autoregressive models or standard struc-
tural break models) to those which allow for a gradual evolution of parameters (e.g.
smooth transition autoregressive models or time varying parameter models). We
show how our model will (approximately) nest virtually every popular model in the
regime-switching and structural break literatures. Bayesian econometric methods
for inference in this model are developed. Because we stay within a state space
framework, these methods are relatively straightforward, drawing on the existing
literature. We use artificial data to show the advantages of our approach, before
providing two empirical illustrations involving the modeling of real GDP growth.



