Chapter 3, Premises
Summary
Re-reading this chapter made me realize why B:CP (and PCT) became so important to me. This chapter is William T. Powers at his best. It is careful, clear and profound. It describes technical concepts simply and clearly and it carefully builds the neurophysiological and epistemological foundation on which PCT will be built. And it is done without hand waving or sophistry. It was clearly the work of a brilliant person who wanted to develop a truly scientific understanding of human nature rather than prove how brilliant he was.
I believe there are two main “premises” addressed in this chapter. The first is neurophysiological: the relevant neural basis of behavior is the “neural current” – the average firing rate of a collection of neurons.  The second is epistemological: what we experience as reality is perception, or, as it is sometimes said “it’s all perception”.  The study questions addressed each of these premises from various directions. So I’ll discuss the con tents of Ch. 3 by giving my own answers to the study questions. But first I’ll address two issues that were brought up in your answers to the study questions. 
First, there was a question about the evidentiary basis of the neurophysiological premises described in the chapter; why should we accept, for example, the neural current premise? I believe the answer comes from the basic neurophysiology regarding the behavior of neurons and the synaptic connections between them. The fact that neural firing rate (the basis of the concept of neural current) is a relevant measure of neural activity is also pretty well accepted in neurophysiology. The Nobel Prize winning work of Hubel and Weisel is a good example of the use of firing rate to measure “receptive field” behavior. You can listen to some nice neural currents resulting for different kinds of visual stimulation of the retina here:
http://www.science.smith.edu/departments/NeuroSci/courses/bio330/vision/VisualCortex.mov
 Second, there was a question about epistemology that turned on apparent assertion that solipsism is a premise of the model to be developed in the book. Powers was taken to be making this assertion when he says “Look around. That’s perception”.  I believe that Bill makes this statement, not to deny reality but to make it clear that what we experience as “reality” is perception. All we experience exists in out brain as perceptual neural signals that are the result of sensory stimulation. There is no way to “see past” out senses to see the real reality on the other side. But the control model assumes that there is a real reality out there – it is the “environment” in diagrams of the PCT model; it is the reality that is described by physics and chemistry. I think the reason Bill presents this epistemological premise – that “it’s all perception” – is to make it clear that an important part of the enterprise of understanding behavior will be learning how individuals map reality (in the form of the models of physics and chemistry) into perceptions. 
Now for the questions:

1.      If all perceptions are “neural currents” then why do all perceptions seem so different from each other? Why does the perception of “blue” differ from a perception like “honesty” if they are both just the rates of firing of neurons?
I agree with David Goldstein’s answer here: The difference between perceptions results from the difference between perceptual functions. This answer depends on knowing more about PCT than is found in this chapter. But I think it’s a good thing to keep in mind. I didn’t take this question to be about why we consciously experience perceptions as different; why perceptions have different qualia. But if it’s taken that way then I don’t know the answer. Or I should say I don’t know “a good answer”. The answer I accept is that I experience the world as I do because that’s the way perceptual neural currents look when I am them.
2.      What is the advantage of the premise that all perceptions are “neural currents”?

My answer would be similar to David’s. Control systems require a quantitative representation of a controlled perception so that the appropriate quantitative amount of error can be generated by any deviation from the (also quantitative) reference for that perception. So a neural current is a nice, physiologically plausible way to represent the magnitude of a perceptual variable. Of course, magnitude could also be represented by digital codes (as in a digital computer) but there are several neurophysiological reasons why that a digital representation of magnitude is improbably. Bill mentions one: timing. But there are many others, such as the fact that there is no evidence of a standard word length, circuitry to interpret a binary code as a quantity, etc.
3. Do you agree that “experienced reality” is different from “a supposed external reality” as Bill says on page 39 of the chapter? If so, why? If not, why not?
This is the epistemological stance of PCT and I agree with it. No other way of looking at it makes sense to me. It is based on the observation that outside world is known to us only via our senses and the models of physics and chemistry that tell me that what’s on the other side of those senses are things (like atoms, molecules and electromagnetic waves) that don’t look at all like what I see when I open my eyes (like a patio, trees waving in the wind and the sound of wind chimes).   
4. Why does Bill prefer the analog computer as a model for the nervous system over the digital computer?

This was answered as part of my answer to question 3. There is very little neurophysiological evidence that the digital view is plausible.

As an exercise, try to relate the analog components described in Ch. 3 to the components of the basic control system as implemented in Powers’ Live Block Diagram program: 
We put this in to get you to think about how the premises relate to a working control system model. The variables inside the control system – the perceptual and error signals – are analogous to neural current; the only difference is that the variables in the model can go from negative to positive infinity. In a nervous system neural currents can only go from 0 to some finite average number of impulses per second. A real nervous system can deal with this by using two symmetrical control systems, each acting in the opposite direction when the error goes above 0.  The analog circuits – adder, subtractor, multiplier, integrator, etc -- used to produce a control system can be quite varied, particularly in the Input Functions that create different perceptions, but the comparator would surely be a subtractor and the outputs would likely have an integrator.
The Premises described in Ch. 3 are based on the neurophysiology that existed at the time B:CP was written. But it was pretty basic neurophysiology – I don’t think much about the basic stuff – the behavior of neurons and synapses – has invalidated any of the Premises made in B:CP. But neurophysiology, as applied in psychology – cognitive neurophysiology – has come a long way from where it was back then. And in my estimation the direction it has gone in – encouraged by the promise of high tech neurophysiological measuring systems – has not been a particularly good one. Here a recent example of what is considered a cutting edge example of a study in neurocognition:
http://www.sciencedaily.com/releases/2013/07/130705212232.htm

Let us know what you think of it. And feel free to comment on the comments above as well. 
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