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Simulation Methodologies

The Rate Equations:
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Highly 
efficient

Does not 
account for 
stochasticity

The Master Equation:
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The number of 
variables grows 
exponentially with 
the number of 
reactive species

Always 
valid

Infeasible 
for complex 
networks
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The Moment Equations

The population size and the production rate are given by 
the moments:
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For example:



The Moment Equations

The truncation scheme:
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Automation of the 
equations:3 2
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The “miracle”:

The truncation is based on a 
low population assumption.

But the equations are valid 
far beyond that…



Summary & Results

�Minimal number of equations for a 
stochastic simulation – 1 per species + 
1 per reaction (nodes + edges)

� Linear equations

� Easy to automate 

�No need to adjust cutoffs

The results:
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The moment solution 
coincides with that of 
the master equation 
for any system size

The results:


