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6.1 Escape noise 
       - stochastic intensity and point process 
6.2  Interspike interval distribution  

      - Time-dependend renewal process  
      - Firing probability in discrete time 

6.3 Likelihood of a spike train 
         - likelihood function 
6.4 Comparison of noise models 
        - escape noise vs. diffusive noise 
6.5.  Rate code vs. Temporal Code 
         - timing codes 
         - stochastic resonance 

  Week 6 – part 2 : Interspike intervals and renewal processes 
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Neuronal Dynamics – 6.2.  Interspike Intervals 
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exponential stochastic intensity 
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Neuronal Dynamics – 6.2.  Interspike Interval distribution 
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Neuronal Dynamics – 6.2.  Interspike Intervals 

t̂



t̂

))ˆ(exp())ˆ(()ˆ( ϑρρ ϑ −== ttuttuftt
escape rate ϑ

)(tρ

Example: I&F with reset, constant input 
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Neuronal Dynamics – 6.2.  Renewal theory  
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Example: I&F with reset, time-dependent input,  
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Neuronal Dynamics – 6.2.  Time-dependent Renewal theory  



Neuronal Dynamics – 6.2.  Firing probability in discrete time 
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Neuronal Dynamics – 6.2.  Escape noise - experiments 
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Neuronal Dynamics – 6.2.  Renewal process, firing probability 
Escape noise = stochastic intensity 
 
- Renewal theory 
         - hazard function 
          - survivor function 
          - interval distribution 
- time-dependent renewal theory 
- discrete-time firing probability 
- Link to experiments 
 
 à basis for modern methods of 
  neuron model fitting (week 7) 
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Neuronal Dynamics – Homework assignement 6.1 


