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Abstract. System Identification methods can be im-
plemented in sensory physiology to formalize stimulus
— response relationships. We apply the Volterra appro-
ach in order to define input-output relations of Medial
Geniculate Body (MGB) cells in the awake squirrel
monkey. The transfer functions (kernels) of MGB cells
are computed using input output pairs. The inputs are
intraspecific communication sounds, represented by
their spectral components at a 1 or 'f; octave reso-
lution, yielding thus a multi input system. The outputs
are represented by the responses of single neurons
expressed as the smoothed Peri Stimulus Time His-
tograms (PSTHs). The kernels are computed for vari-
ous combinations of the model: linear and quadratic
Volterra expansions respectively 1 and '/ octave
resolution of the input. Judging by the predictions of
these models, it can be concluded that the model
predictibility power is systematically improved as the
order of the model and its spectral resolution are
increased. An analysis of the predicted responses
reveals that in certain cases, the quality of the predic-
tions might be related primarily to either the order of
the model, or alternatively to the spectral resolution of
the input. The quality of the predictions, and their
“Linearity”, are associated with the spatial location of
the cells within the MGB. Cells located at the medial
aspect of the nucleus exhibit more “linear” responses,
which are also better predicted, compared with most
other cells.
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Introduction

System identification methods applied for describing
stimulus-response relationships in the nervous system
are often represented by the Volterra and Wiener-
Volterra equations (Hung and Stark 1977; Marmarelis
and Marmarelis 1978; Aertsen 1981; Eggermont et al.
1983). In most of these cases, white gaussian noise was
applied for the calculation of the system’s kernels.

In an earlier paper (Yeshurun et al. 1985), we
described the application of the Volterra approach for
the identification of Medial Geniculate Body (MGB)
cells in the awake squirrel monkey ( Saimiri sciureus ).
In our model system, the input consisted of intraspecif-
ic communication sounds represented to the monkey
normally (“Calls™) and in a reversed mode (“Llacs™).
The rationale for employing natural vocalizations as
the input rather than white noise, was discussed in that
paper. Briefly, we assume, on the basis of behavioural
and physiological studies, that species specific vocaliza-
tion represent a more natural and meaningful signal
to the monkey than white noise. That is particular true
when interest is focused in the neural processing of
sounds at the upper levels of the auditory pathway
(Capranica 1972; Suga 1978; Ploog 1981),

According to our approach, the input, namely the
various species specific vocalizations and their rever-
sed versions, were represented by their spectral compo-
nents, thus yielding a multi input system. The system
output was the smoothed PSTH based on the extra
cellular recording of single cells activity.

Since we did not apply white noise as the input, the
situation resembles non physiological systems, where
the input is not at our control, e.g. rainfall-runoff
processes (Boneh and Golan 1978). Under such cir-
cumstances the kernels are computed by solving a set
of equations related to several input-output pairs
{Amorocho and Brandsteter 1971).






