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Linear filter approximation of Linear filter approximation of 
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Reliability as a crossReliability as a cross--correlationcorrelation
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Analytical expression of reliability IAnalytical expression of reliability I
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Analytical expression of reliability IIAnalytical expression of reliability II
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Analytical expression of reliability IIIAnalytical expression of reliability III

0
( ) ( ) ( )Q u K s K s u ds

∞
= +∫

2

0

2 2

0

exp( / ) ( )
( )

exp( / ) ( ) (0)

I

I

u Q u du
R

u Q u du Qη

σ τ
τ

σ τ σ

∞

∞

−
=

− +

∫

∫



Relationship betweenRelationship between
the linear kernel and the neuronthe linear kernel and the neuron’’s s 

phase responsephase response
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Reliability and Reliability and LiapunovLiapunov exponent  Iexponent  I
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Reliability and Reliability and LiapunovLiapunov exponent IIexponent II
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Reliability and Reliability and LiapunovLiapunov exponent IIIexponent III
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Reliability and Reliability and LiapunovLiapunov exponent IVexponent IV
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Reliability and Reliability and LiapunovLiapunov exponent Vexponent V
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SummarySummary

1.1. SpikeSpike--time reliability depends on an intrinsic cell property: the time reliability depends on an intrinsic cell property: the 
spikespike--triggered average.triggered average.

2.2. In neurons firing periodically, the spike triggered average can In neurons firing periodically, the spike triggered average can be be 
calculated from the phase response curve, which in turn is calculated from the phase response curve, which in turn is 
determined by the equations describing the neurondetermined by the equations describing the neuron’’s dynamics.s dynamics.

3.3. For neurons firing in the beta/gamma range, spikeFor neurons firing in the beta/gamma range, spike--time reliability time reliability 
is optimal for signals fluctuating in a time scale of a few is optimal for signals fluctuating in a time scale of a few 
milliseconds.milliseconds.

4.4. This is consistent with the fact that the This is consistent with the fact that the LiapunovLiapunov exponent of a exponent of a 
phase oscillator with period phase oscillator with period TT is minimal (maximal in absolute is minimal (maximal in absolute 
value) for fluctuating inputs in the time scale value) for fluctuating inputs in the time scale ∼∼TT/(2/(2ππ).).
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