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Abstract:  Allpass (AP) processes are linear processes with nonlinear-like behavior. In particular, AP processes constitute a class of white noise (uncorrelated) processes with interesting dependence features. AP models are useful for diagnosing departures from independence of residuals from fitted ARMA or other linear models and can suggest more suitable models. We consider estimation for these models with special emphasis on maximum likelihood estimation when the noise distribution has a stable distribution with index alpha in (0,2). The estimators for the autoregressive coefficients in an AR or AP model have n^{1/alpha} asymptotics while the estimators of the parameters in the stable noise distribution have the traditional n^{1/2}  asymptotics. An example of fitting a noncausal autoregressive model to stock market trading volume data using this methodology is also given. (This is joint work with Beth Andrews and Matt Calder.)
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Abstract: The extremogram is a flexible quantitative tool that measures various types of extremal dependence in a stationary time series.  In many respects, the extremogram can be viewed as an extreme-value analogue of the autocorrelation function (ACF) for a time series.  Under mixing conditions, the asymptotic normality of the empirical extremogram was derived in Davis and Mikosch (2009).  Unfortunately, the limiting variance is a difficult quantity to estimate.  Instead we employ the stationary bootstrap to the empirical extremogram and establish that this resampling  procedure provides an asymptotically correct approximation to the central limit theorem.  This in turn can be used for constructing credible confidence bounds for the sample extremogram. The use of the stationary bootstrap for the extremogram is illustrated in a variety of real and simulated data sets. The cross-extremogram measures cross-sectional extremal dependence in multivariate time series. A measure of this dependence, especially left tail dependence, is of great importance in the calculation of portfolio risk.  We find that after devolatilizing  the marginal series, extremal dependence still remains, which suggests that the extremal dependence is not due solely to the heteroskedasticity in the stock returns process. However, for the univariate series, the filtering removes all extremal dependence.  Following Geman and Chang (2010), a return time extremogram which measures the waiting time between rare or extreme events in univariate and bivariate stationary time series is calculated. The return time extremogram suggests the existence of extremal clustering in the return times of extreme events for financial assets. The stationary bootstrap can again provide an asymptotically correct approximation to the central limit theorem and can be used for constructing credible confidence bounds for this return time extremogram.  (This is joint work with Thomas Mikosch and Ivor Cribben.)

 
