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The sequence of action potentials produced by a neuron is best characterized in 

terms of a stochastic point process (Teich, 1989; Teich and Khanna, 1985). This 

is because the information is encoded in the occurrence times, rather than in the 

magnitudes, of the unitary neural events, and these occurrence times are random. 

The mathematical process that has been traditionally used in auditory, and other 

branches, of sensory neurophysiology has been the dead-time-modified Poisson 

point process, denoted DTMP (Gaumond et al., 1982; Gray, 1967; Kuffler et 

al., 1957; Mueller, 1954; Prucnal and Teich, 1983; Teich et al., 1978; Young 

and Barta, 1986). Theoretical results for the DTMP process are widely available 

in the literature (Cox, 1962; Muller, 1974; Prucnal and Teich, 1983; Ricciardi 

and Esposito, 1966; Teich, 1985). This model of neuronal firing achieved its 

principal successes in describing interspike-interval histograms (or pulse-interval 

distributions, PIDs) and post-stimulus-time histograms (PSTs), measures that 

reset at relatively short times and are therefore insensitive to long-time corre

lations in spike occurrences. The predictions of the DTMP model tum out to be 

at odds with many other observed statistical measures of neurophysiological 

data. In particular, it is now quite clear that the DTMP fails to provide a proper 

characterization of the sequence of action potentials in the auditory neurons of 

a number of species (Teich et al., 1990a). 

Auditory signals transmitted from the hair-cell receptor in the cochlea to the 
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