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The distinction between simulation and theory of current flow through an open ion channel is much less than often realized.
Once molecular and Brownian dynamics produce the large number of trajectories needed to predict current voltage curves, those trajectories must be treated by some sort of function before they can be compared with experiment. A measure of those trajectories must be taken since experiments do not report trajectories, but rather average currents in a certain length of time. 
Estimators take trajectories with enormous numbers of coordinates and convert them into a single number, the average current through the open channel in a certain length of time. Estimation theory is a well-developed part of statistics and it is well known that different estimators are possible with different characteristics. Estimators are not unique.
Stochastic theories of ion permeation also start with trajectories, namely the Langevin equations that specify motion. Indeed, simulations and theories often start with the same equation. Simulations evaluate the trajectories numerically. Stochastic theories use the well-developed theory of stochastic processes [6-8] to develop estimators, called measures, of the trajectories. 
In the case of ion channels, Barcilon et al [1] simulated four types of trajectories of ion channels, including Langevin equations of two types, with indistinguishable results, and compared them to some analytic relations. Eisenberg et al [3] used the theory of stochastic processes to develop measures of these trajectories, identical to the analytic relations of [1], derived in a different way, from the theory of adjoint operators. 
The measures studied by  [1] are defined by partial differential equations throughout the theory of stochastic processes even if the underlying trajectories are discrete, as reference to any textbook of stochastic processes will show, following the work of Feller [4, 5]. In the case of ion channels, the partial differential equations can be solved to estimate the current through the channel. Indeed, analytical expressions and very simple (but exact rate laws have been derived.[2]
	The distinction between simulation and theory is thus quite small. Indeed, if the underlying trajectories that form the elements of the probability space are the same, both should give the same results for the current. Simulations should estimate the same current that theories measure.
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