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Time-Varying Autoregressive Model
—— An Introduction to the Program TVCAR —

Genshiro Kitagawa

(The Institute of Statistical Mathematics)

A procedure for the identification and spectral estimation of nonstationary time series
is described here. The basic model is an autoregressive model with time-varying
coefficients. Two types of constraint models are introduced to get reasonable estimates of
the coefficients. The first is the model for the time evolution of the coefficients and the
second for the smoothness of the spectrum at each time. The basic model and these two
constraint models are incorporated into a state space model form. Computationary
efficient Kalman filter and the fixed interval smoother are used to obtain the time-varying
coefficients and the likelihood of the model. The values of the parameters which control
the smoothness of the estimated spectrum are determined so as to maximize the likelihood
of the model. Time varying variance of the process is also estimated by a similar state
space model.

The usage of the computer program TVCAR which realizes the procedure is
exemplified by explaining the sample inputs and the sample outputs for an actual seismic
data. Some remarks on the abrupt changes of the parameters are also given.



