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The capability of performing interval timing is essential for
survival, adaptation and its impairment leads to sever cog-
nitive and/or motor dysfunctions. Although the localiza-
tion of brain regions essential for interval timing is not yet
clear, some progress has been made. For example, both
temporal production and temporal perception are strongly
connected to striatum and its afferent projections from
the substantia nigra pars compacta [1]. Since interval tim-
ing deficiencies were found both in peak-interval proce-
dure [1] and the duration bisection procedure [2], it
suggests that lesions of these cortical areas and not simple
motor deficiencies are the leading causes. We used a dis-
tributed network model - the beat frequency model – for
modeling the neural network involved in interval timing.
The striatal-beat frequency (SBF) model assumes that
neural oscillators, loosely localized in prefrontal cortex,
produce beats that have periods spanning a much wider
range of periods than their intrinsic values [3]. It is
assumed that at the beginning of each trial all oscillators
are reset and start in phase. At the time of reinforcement
or feedback, the oscillators can be read out to determine
whether they are spiking. The small group of neurons that
are spiking at the time of reinforcement could be consid-
ered to represent a neural code for that duration and
could be encoded via Hebbian strengthening of the acti-
vated synapses. A temporal prediction could be brought
about on a new trial by a threshold driven comparison
between the number of strengthened neurons currently
firing and the number of neurons that fired previously at
the time of reinforcement. We investigated both analyti-
cally and numerically the properties of the output function

generated by the SBF model. This output function mimics
behavioral responses of animals in interval timing experi-
ments. We found analytically and checked numerically
that in the absence of any kind of variability in the para-
meters of the SBF model, the width of the output function
that measures the spread of behavioral responses only
depends on the number of oscillators and the range of fre-
quencies they cover. Therefore, in the absence of para-
meter variability, the scalar property is violated. However,
if variability is allowed, for example in the memorization/
retrieval of criterion time, then the output function of SBF
model is always Gaussian, which is a consequence of the
central limit theorem, regardless the probability distribu-
tion function (pdf) of fluctuating parameter. Moreover, we
found that the scalar property is also preserved regardless
the pdf of fluctuating parameters.
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