Free Will as Involving Indeterminacy and Inconceivable Without It
The current significance of three landmark articles on free will over four decades in Mind is examined.  We make the case that free will requires a limited indeterminacy that a) does no harm to the compatibilist’s requirements for moral responsibility, b) helps the libertarian’s case by explaining how some actions can break the causal chain back to the universe origin, accounting for human creativity, and c) offers a potential synthesis of determinist and libertarian views, one that is doubly compatible – with both indeterminism and with an “adequate” and physically realistic determinism. We review the history of two-stage models combining indeterminacy and determination in a temporal sequence, and find seven characteristics of indeterminacy needed for free will. 
"The stronghold of the determinist argument is the antipathy to the idea of chance...This notion of alternative possibility, this admission that any one of several things may come to pass is, after all, only a roundabout name for chance."

William James, “The Dilemma of Determinism.”
A twentieth-century  locus classicus for the compatibilism of free will and determinism is the 1934 Mind article by R. E. Hobart, Free Will as Involving Determination and Inconceivable Without It. 
 In the 1940’s, P. H. Nowell-Smith made the case against indeterminacy in his 1948 article, Freewill and Moral Responsibility. 
  Finally, J. J. C. Smart analysed the two horns of the dilemma of determinism versus indeterminism in his 1961 Mind article, Free-Will, Praise and Blame.

These three articles laid a foundation for the compatibilism of free will and determinism that remains very strong today. A majority of philosophers regard themselves as compatibilist.  We examine this foundation, then some cracks that appeared with late twentieth-century arguments for incompatibilism.  And lastly, we will make the case for a limited indeterminism that may prove attractive to libertarians and compatibilists alike.

In his oft-quoted article, Smart defined determinism and indeterminism as follows:

D1 (determinism) – “the view that there is ‘unbroken causal continuity’ in the universe”. 
D2 (indeterminism) – “the view that "pure chance" reigns to some extent within the universe”.
He concludes that determinism and indeterminism are logical contradictories:

“the believer in free will holds that no theory of a deterministic sort or of a pure chance sort will apply to everything in the universe: he must therefore envisage a theory of a type which is neither deterministic nor indeterministic in the senses of these words which I have specified by the two definitions DI and D2; and I shall argue that no such theory is possible”.

In brief, if strict determinism is true, we are not the cause of our actions. If indeterminism is true, our actions are random, so we lack the control needed for moral responsibility. And only one of these logically must be “true”.
Smart’s two-horn logical argument has been repeated many dozens of times in the literature.
  It is prominent in philosophy textbooks and is a centerpiece of college courses discussing the “problem of free will.” These Mind articles did much to establish compatibilism of free will and determinism as the preferred physicalist view. Many libertarians have leaned toward metaphysical explanations. The prevalence of deterministic physicalism is despite twentieth-century advances in quantum physics that established the existence of indeterminacy in the microscopic world of atoms and molecules.  As G. E. M. Anscombe said in her inaugural lecture at Cambridge University in 1971,
“It has taken the inventions of indeterministic physics to shake the rather common dogmatic conviction that determinism is a presupposition or perhaps a conclusion, of scientific knowledge. Not that that conviction has been very much shaken even so… I find deterministic assumptions more common now among people at large, and among philosophers, than when I was an undergraduate”. 

A dozen years later, “incompatibilism” was popularized by the work of Peter van Inwagen.  In his 1983 Essay on Free Will,
 van Inwagen renamed the two horns of Smart’s dilemma.
  The determinism horn became van Inwagen’s “Consequence argument”, widely cited by Libertarians as strong evidence against determinism. More important still was Smart’s indeterminism horn, which van Inwagen renamed the “Mind argument”, testimony to the seminal importance of the articles cited above. 
We will argue that for most philosophers the reconciliation of some determinism with free will is relatively easily accomplished. Without it, compatibilists all argue correctly, we cannot be judged the authors of our actions, we are not in control of our decisions, they “just happen to us.” This need for some “determination” in free will, as Hobart put it, is quite obvious.

Far more difficult is a reconciliation of free will with indeterminism, given the force and widespread influence of  van Inwagen’s Mind argument and the general “antipathy to chance” noted by William James. 
 It is this reconciliation that we will attempt in this article.

The Case Against Indeterminacy

P. H. Nowell-Smith’s 1948 Mind article against indeterminism begins by citing Hobart. But in his paraphrased citation of Hobart, Nowell-Smith confuses determinism with causality (a common misconception),   
“Freedom, so far from being incompatible with causality, implies it.”

(Since in quantum mechanics some events are only probabilistic, they are still caused, but not strictly determined.  In causal indeterminism, some events can be caused by prior events that might be highly improbable and effectively uncaused – the dreaded causa sui.)
Nowell-Smith’s makes a dramatic case against indeterminism.  He fears there will be drastic consequences in the absence of causal determinism,
“the simplest actions could not be performed in an indeterministic universe. If I decide, say, to eat a piece of fish, I cannot do so if the fish is liable to turn into a stone or to disintegrate in mid-air or to behave in any other utterly unpredictable manner.”

Nowell-Smith might have borrowed his position from the ancient compatibilist, Chryssipus, who said in the third century BCE,

“The universe will be disrupted and disintegrate into pieces and cease to be a unity functioning as a single system, if any uncaused movement is introduced into it.”
And J. J. C. Smart, even in recent years, holds an equally extreme view of indeterminacy.
 "Indeterminism does not confer freedom on us: I would feel that my freedom was impaired if I thought that a quantum mechanical trigger in my brain might cause me to leap into the garden and eat a slug." 

Nowell-Smith  and Smart should both know that quantum indeterminacy is normally limited to microscopic systems on the atomic and molecular level. Quantum events might be amplified to the macroscopic world, but “quantum jumps” or instantaneous rearrangements of macroscopic objects is statistically so improbable as to be practically impossible.

Hobart was much less extreme on indeterminism. He explicitly does not endorse strict logical or physical determinism, and he explicitly does endorse the existence of alternative possibilities, which he says may depend on absolute chance. Remember that Hobart is writing about six years after the discovery of quantum indeterminacy, and he also refers back to the ancient philosopher Epicurus’ “swerve” of the atoms.

 “I am not maintaining that determinism is true...it is not here affirmed that there are no small exceptions, no slight undetermined swervings, no ingredient of absolute chance.”

 "We say,’ I can will this or I can will that, whichever I choose ‘. Two courses of action present themselves to my mind. I think of their consequences, I look on this picture and on that, one of them commends itself more than the other, and I will an act that brings it about. I knew that I could choose either. That means that I had the power to choose either.”
  

Here Hobart seems to agree with his mentor and colleague William James that there are ambiguous futures.
  And note that Hobart, like James and using his phrase,
  argues that courses of action present themselves.  Our thoughts appear to "come to us" - and the will’s power to choose brings the act about - our actions "come from us."
Despite his moderate position on chance, Hobart finds fault with the indeterminist's position. He gives the typical overstatement by a determinist critic, that any chance will be the direct cause of our actions, which would clearly be a loss of freedom and responsibility

 “Indeterminism maintains that we need not be impelled to action by our wishes, that our active will need not be determined by them. Motives "incline without necessitating". We choose amongst the ideas of action before us, but need not choose solely according to the attraction of desire, in however wide a sense that word is used. Our inmost self may rise up in its autonomy and moral dignity, independently of motives, and register its sovereign decree.

 “Now, in so far as this "interposition of the self" is undetermined, the act is not its act, it does not issue from any concrete continuing self; it is born at the moment, of nothing, hence it expresses no quality; it bursts into being from no source”. 

Hobart is not nearly as extreme as Smart and Nowell-Smith, but he is uncomfortable with indeterminism.  He says chance would produce “freakish” results if it were directly to cause our actions. 

“In proportion as an act of volition starts of itself without cause it is exactly, so far as the freedom of the individual is concerned, as if it had been thrown into his mind from without — "suggested" to him — by a freakish demon. It is exactly like it in this respect, that in neither case does the volition arise from what the man is, cares for or feels allegiance to; it does not come out of him. In proportion as it is undetermined, it is just as if his legs should suddenly spring up and carry him off where he did not prefer to go. Far from constituting freedom, that would mean, in the exact measure in which it took place, the loss of freedom”. 
 

It is very likely that Hobart has William James in mind as "the indeterminist."  If so, despite knowing James very well, he is mistaken about James's position.  James would not have denied that our will is an act of determination, consistent with, and in some sense "caused by" our character and values, our habits, and our current feelings and desires.  James simply wanted chance to provide a break in the causal chain of strict determinism and alternative possibilities for our actions.

Our three Mind authors insist strongly and quite reasonably for determination of our actions by our will. But none are happy with the idea of indeterminism.  Our real challenge then is to reconcile chance and indeterminacy  with determination of the will.

To do this, we must limit determinism, but not eliminate it, as some libertarians mistakenly think necessary.

And we must admit indeterminism, but not permit it to directly cause random actions
as some determinists mistakenly fear.

Responsibility  Despite Determination and Freedom
Note the irony that libertarians and compatibilists are both trying to insure the same thing - that we are the causes of our own actions, that they are “up to us” (ἐφ' ἡμῖν) as Aristotle put it. Libertarians fear determinism is the cause. Determinists fear our actions are random and uncaused. Neither need worry. We shall see that both can be satisfied completely.  But the arguments for and against determinism and freedom are quite ancient and for millennia most philosophers have found them intractable.
The original determinists and atomists Leucippus and Democritus argued that if our actions were caused by natural causal laws, it would be an improvement because  we would be freed from the arbitrary whims of the Gods.  In the fifth century BCE, Leucippus said,

"Nothing occurs at random, but everything for a reason and by necessity”.
 

The first major philosopher to argue convincingly for some indeterminism was probably Aristotle. First he described a causal chain back to a prime mover or first cause, and he elaborated the four possible causes (material, efficient, formal, and final).

Then, in his Physics and Metaphysics, Aristotle also said there were "accidents" caused by "chance" (τυχή).  In his Physics, he clearly reckoned chance among the causes. Aristotle might have added chance as a fifth cause - an uncaused or self-caused cause - one he thought happens when two causal chains come together by accident (συμβεβεκός). He noted that the early physicists had found no place for chance among the causes.
Aristotle opposed his accidental chance to necessity:

"We often allege chance (τυχή) or spontaneity (ἀυτάματον) as causes, saying that something came about 'by chance' or 'spontaneously.'"

“Nor is there any definite cause for an accident, but only chance (τυχόν), namely an indefinite (ἀόριστον) cause.”

“It is obvious that there are principles and causes which are generable and destructible apart from the actual processes of generation and destruction; for if this is not true, everything will be of necessity: that is, if there must necessarily be some cause, other than accidental, of that which is generated and destroyed. Will this be, or not? Yes, if this happens; otherwise not.”

"Causes from which chance results might happen are indeterminate (ἀόριστα); hence chance is obscure to human reason and is a cause by accident."

For Aristotle, a break in the causal chain allowed us to feel that our actions "depend on us" (ἐφ' ἡμῖν). He knew that many of our decisions are quite predictable based on habit and character, but they are no less free nor are we less responsible if our character itself and predictable habits were developed freely in the past and are changeable in the future.
Shortly after Aristotle, the atomist Epicurus claimed that free will could be the result of random swerves (ἐκλινάμεν) in the paths of atoms.
 We know Epicurus largely from the work of the Roman Lucretius and his friend Cicero. Lucretius saw the randomness as enabling free will, even if he could not explain how other than by breaking the causal chain. 

"If all motion is always one long chain, and new motion arises out of the old in order invariable, and if first-beginnings do not make by swerving a beginning of motion so as to break the decrees of fate, whence comes this free will?"
 

Cicero unequivocally denies fate, strict causal determinism, and God's foreknowledge. 
"If there is free will, all things do not happen according to fate; if all things do not happen according to fate, there is not a certain order of causes; and if there is not a certain order of causes, neither is there a certain order of things foreknown by God."

The Stoic Carneades objected strongly to the Epicurean swerve.  If physical chance has no cause, he said, it is no better than “the dogma of some voluntary movement of the mind.”

Chance in the Age of Reason

In the centuries since Thomas Hobbes in 1654 proposed compatibilist freedom
 as the negative freedom from external coercion, libertarians have looked for a metaphysical positive freedom, perhaps a gift of free will to man from God, perhaps a separate noumenal realm from the deterministic phenomenal world, envisioned by Immanuel Kant as the realm of God, freedom and immortality,
 or perhaps simply access to the chance offered by Aristotle and Epicurus.  

Positive freedom requires a break in the causal chain of determinism that otherwise makes events long before we were born the causes of our actions. And while events long before our current deliberations may be contributing causes – e.g., our heredity-genetic makeup, our environmental-behavioural conditioning, our education and moral training, and our fixed habits - none of these need to be determining, provided the deliberations prior to final choice allow for alternative possibilities to be generated, in part by pure chance.

But chance in the centuries between Hobbes and Hobart was distinctly not the kind of indeterminacy provided by quantum mechanics. Most thinkers believed chance was non-existent, the thought of chance was atheistic, and probabilities were only epistemic, the result of human ignorance. Chance was not ontologically real. 
Moreover, games of chance were considered vulgar.  Ever since Aristotle, chance was obscure (ἄδηλος) to human reason.  The first mathematician to add a measure of analytic respect to chance was Abraham de Moivre. His three editions (1718-1756) of The Doctrine of Chance
 were very popular  as gambling aids. They laid the basis for Pierre Simon Laplace’s “calculus of probabilities”.  Approbate probability replaced reprobate chance.  Its continuous functions made discrete random events calculable.  

De Moivre derived the binomial theorem, the asymptotic approximation for n! (n factorial) in the limit of large n, and an analytic expression for the probably distribution function known as the Gaussian or normal distribution (the bell curve). 
The philosophical importance of this work was the replacement of a discrete statistical distribution of random events with a continuous analytic function, later to be called the “law” of errors. 

Despite his extraordinary insights into chance, De Moivre denied its reality.

“Chance, in atheistical writings or discourse, is a sound utterly insignificant: It imports no determination to any mode of existence; nor indeed to existence itself, more than to non existence; it can neither be defined nor understood”.

For Laplace, the discovery of such a continuous analytic mathematical law was proof of the underlying deterministic nature of the universe.  As did the ancient Stoics, Laplace explained the appearance of chance as the result of human ignorance.  

"The word 'chance,' then expresses only our ignorance of the causes of the phenomena that we observe to occur and to succeed one another in no apparent order”. 

In what has become the best-known cliché for a deterministic universe, he imagined a super-intellect (popularly known as Laplace’s demon).

“We may regard the present state of the universe as the effect of its past and the cause of its future. An intellect which at a certain moment would know all forces that set nature in motion, and all positions of all items of which nature is composed, if this intellect were also vast enough to submit these data to analysis, it would embrace in a single formula the movements of the greatest bodies of the universe and those of the tiniest atom; for such an intellect nothing would be uncertain and the future just like the past would be present before its eyes”.

Although some philosophers and historians of science describe this “taming of chance” as an “erosion of determinism,” 
 the idea that chance has underlying deterministic laws encouraged many thinkers, even into the twentieth-century after the discovery of quantum indeterminacy, to hold out hope that “hidden variables” would restore strict causality and physical determinism.
The Quantum Mechanical Basis for Freedom 
In early 1927, Werner Heisenberg announced his indeterminacy principle limiting simultaneous measurements of the position and velocity of atomic particles, and declared that the new quantum theory disproved causality. "We cannot - and here is where the causal law breaks down - explain why a particular atom will decay at one moment and not the next, or what causes it to emit an electron in this direction rather than that." 

More popularly known as the “uncertainty principle” in quantum mechanics, it states that the product of the position error and the momentum error is greater than or equal to Planck's constant h/2π,
ΔpΔx ≥ h/2π.
Indeterminacy (Unbestimmtheit) was Heisenberg's original name for his principle. It is a better name than the more popular uncertainty, which connotes lack of human knowledge. The Heisenberg principle is an ontological as well as epistemic lack of information. 

The first thinker to see that quantum indeterminacy was ontological and fundamentally different from the epistemic kind of chance and probability allowed in a deterministic universe was Arthur Stanley Eddington.  

Eddington had already established himself as the leading interpreter of the new relativity and quantum physics. His astronomical measurements of light bending as it passes the sun had confirmed Albert Einstein's general relativity theory. And his popular interpretations of these difficult physical theories made Eddington widely known to the general public.

In his Gifford Lectures of 1927, Eddington had described himself as unable "to form a satisfactory conception of any kind of law or causal sequence which shall be other than deterministic."

Yet less than a year later, in response to Werner Heisenberg's indeterminacy principle, Eddington revised his lectures for publication as The Nature of the Physical World.  In them he dramatically announced "It is a consequence of the advent of the quantum theory that physics is no longer pledged to a scheme of deterministic law,"
 He went farther and identified indeterminism with freedom of the will.

Eddington was actually very cautious, saying "The indeterminacy recognised in modern quantum theory is only a partial step towards freeing our actions from deterministic control."
 But he had left himself open to the charge, well known since Carneades’ criticism of Epicurus' original suggestion for an uncaused swerve of the atoms, that chance could not be simply identified with freedom.  
Eddington was roundly criticized by philosophers, especially by L. Susan Stebbing,
 who questioned the nebulous connection between “free electrons” and free will.  And he was criticized by biologist C. G. Darwin, who argued that 

"physical theory confidently predicts that the millions of millions of electrons concerned in matter-in-bulk will behave .. . regularly, and that to find a case of noticeable departure from the average we should have to wait for a period of time quite fantastically longer than the estimated age of the universe".

In 1931 the quantum physicist Arthur Holly Compton replied to the biologists. He proposed a mechanism in the brain that could amplify microscopic quantum indeterminacy to the macroscopic level of neurons. He knew more was needed than indeterminacy.
“Of course this does not necessarily mean that the living organism is free to determine its own actions. The uncertainty involved may merely correspond to the organism's lack of skill. Yet it does mean that living organisms are not subject to physical determinism”.

Eddington never could reconcile indeterminacy and volition. In one of his last comments on free will,  he said,
"There is no half-way house between random and correlated behavior. Either the behavior is wholly a matter of chance, in which case the precise behavior within the Heisenberg limits of uncertainty depends on chance and not volition. Or it is not wholly a matter of chance, in which case the Heisenberg limits...are irrelevant."
 

But by the late 1950’s, Compton was one of a handful of scientists and philosophers who limit the role of quantum indeterminacy to generating a range of alternative possibilities for the determining will.

We will offer a new explanation for involving indeterminacy in free will, but first we want to show that such a two-stage process of randomness followed by determined behavior has been involved in biological organisms from the beginnings of life.  It has been conserved in evolution, showing up in many ways until it becomes in humans and higher animals the biophysical basis for freedom of the will.

The Biophysical Basis for Behavioural Freedom
Darwinian evolution itself is the first and greatest example of a two-stage creative process -random variation in the gene pool followed by critical selection - that brings new information into the universe.  The philosopher Karl Popper was first to suggest a resemblance between natural selection and free will.
"New ideas have a striking similarity to genetic mutations. Now, let us look for a moment at genetic mutations. Mutations are, it seems, brought about by quantum theoretical indeterminacy (including radiation effects). Accordingly, they are also probabilistic and not in themselves originally selected or adequate, but on them there subsequently operates natural selection which eliminates inappropriate mutations. Now we could conceive of a similar process with respect to new ideas and to free-will decisions”.

We consider briefly a few other biological processes that resemble the two-stage process of natural selection.
Protein/enzyme manufacturing: When ribosomes generate enzymes, they occasionally make mistakes which prevent the proteins from folding correctly. Folding and unfolding is critical to proper enzyme function. Errors are arguably at the quantal level, noise in the information. Chaperones are complex error detection and correction systems that look like tiny trash cans. They open their lid and swallow new proteins. They close and squeeze the protein, encouraging it to fold correctly. If it does, they release it. If not, they destroy it.

Immune system antibody generation: When a foreign antigen enters the body, the immune system responds by randomly generating possible antibodies until a fit between antigen and antibody is developed.  White blood cells have evolved a powerful strategy to discover unique information in the antigen. What they have done is evolve a "re-sequencing" capability. Using the same gene splicing techniques that biologists have now developed to insert characteristics from one organism into another, the white blood cells have a very-high-speed process that shuffles genes around at random. They cut genes out of one location and splice them at random in other locations. This combinatorial diversity provides a variation in the gene pool like the Darwinian mutations that drive species evolution.
 When successful new antibody information is generated, it is remembered in special “memory” cells, which are used to quickly destroy the same pathogen should they reinvade the body. 
The neurogeneticist and biologist Martin Heisenberg (son of Werner Heisenberg, the discoverer of quantum indeterminacy) has found that the tiniest organisms are not simply input-output machines that act only in response to external stimuli. He says, “Although we do not credit animals with anything like the consciousness in humans, researchers have found that animal behaviour is not as involuntary as it may appear. The idea that animals act only in response to external stimuli has long been abandoned, and it is well established that they initiate behaviour on the basis of their internal states, as we do”.

 Bacterial chemotaxis:  The smallest organisms are equipped with sensors and motion capability that let them make two-stage decisions about which way to go.
 Heisenberg says,

”Evidence of randomly generated action — action that is distinct from reaction because it does not depend upon external stimuli — can be found in unicellular organisms. Take the way the bacterium Escherichia coli moves. It has a flagellum that can rotate around its longitudinal axis in either direction: one way drives the bacterium forward, the other causes it to tumble at random so that it ends up facing in a new direction ready for the next phase of forward motion. This ‘random walk’ can be modulated by sensory receptors, enabling the bacterium to find food and the right temperature”.

 Drosophila flight simulation:  Heisenberg says that his lab has “demonstrated that fruit flies, in situations they have never encountered, can modify their expectations about the consequences of their actions. They can solve problems that no individual fly in the evolutionary history of the species has solved before. Our experiments show that they actively initiate behaviour.”

Heisenberg’s associates attached fruit flies to torque sensors that measure the body motions of drosophila in flight in controlled environments.  They “detected a non-linear signature in the fly behavior. Such a signature can only be found in systems whose indeterminate behavior is not due to noise but originates in their design. This signature indicates that there is a function in the fly brain which evolved to generate spontaneous variations in the behavior. This function appears to be common to many other animals and could form the biological foundation for what we experience as free will.”

What do all these biological systems have in common? It is the generation of alternative possibilities for action followed by decisions that can be described as “adequately” determined by reasons to prefer one possibility over the others.

Let’s look at research results from human brain studies.

The Neuroscientific Evidence for Human Freedom

Many neuroscientists say that the goal of science is “deterministic” laws. On reflection, they usually agree that “causal” explanations are all they need, and they admit that uncaused quantum events can start new causal chains. 
But where is the evidence for quantum indeterminacy in the brain? Neuroscientists today agree with C. G. Darwin that even a single neuron has billions and billions of atoms ensuring statistical regularity. Still, when we get to the neuron synapses, points where neurons meet, the numbers grow smaller.  
Since information flows across the synapses, randomness of release times for transmitter molecules from vesicles may be a source of information noise in memory storage and recall. Neurotransmitter "quanta" are of course still huge compared to atomic-level quantum processes – vesicles contain thousands of molecules.

So are individual quantal events important anywhere in the brain? Biophysics tells us the eye can detect a single quantum of light (a photon), and the nose can smell a single molecule. This is clear evidence that the brain has evolved to include operating at the quantum limit, where it has access to quantum noise should such noise provide an evolutionary advantage.
The neuroscience that philosophers have most cited in recent years is Benjamin Libet’s experiments that show subconscious activity in the brain that precedes conscious awareness of the same activity by a significant fraction of a second.
  This “Libet time” is taken by some compatibilists and determinists to be evidence that conscious will is an “illusion”.

Consciousness is of course only the tip of an iceberg of subconscious processing that handles orders of magnitude more information than gets processed consciously, as Bernard Baars shows.
 In a two-stage model of free will, there is good reason to think that the free stage may involve a buzz of activity generating dozens or more alternative possibilities. This may well be masked from consciousness.

Here is a do-it-yourself neuroscience experiment to see for yourself that the eye/brain can mask information flows that are considered too much for conscious processing.  The mind suppresses information whenever your eye saccades, moving quickly from one point where the eye holds still to another stable point. Simply look in a mirror and shift the focus of your attention from one eye to the other and back. As slowly as you do this, your eye/brain hides the motion of your eyes from you. To convince yourself it is information you should be able to process, stand at the mirror with a friend and ask her to move her eyes back and forth as you do.  Amazing, isn’t it?
Is it that surprising that there might be a fraction of a second before the conscious will becomes aware of the deliberation between alternatives?  Our free deliberation and determining choice is a process that takes time. 

Philosophers who concentrate on a “moment of choice” and assume that that particular instant must be either determined or undetermined are making the problem of free will too complicated. 

Choice is a process, not a moment. Thoughts are free and come to us.  Actions are willed and come from us.

Two-Stage Models

Since the late nineteenth century, several philosophers and scientists have described free will as a two-stage process occurring over time, with a first stage of alternative possibilities that present themselves to us for deliberation, followed by a determining will that selects the best alternative, consistent with character and values, habits and preferences, and current feelings and desires.

Sadly, despite a lot of clever mechanisms for involving indeterminacy, none of these thinkers could explain how random quantum events could happen at the right time and the right place to affect our decisions. This is primarily because libertarians think they need randomness at the “moment of choice.” Let’s look at their models first and later see how randomness arbitrarily close to the “moment of choice” is all that is needed for free will.
William James: 

The American psychologist and philosopher William James was the first thinker to enunciate clearly a two-stage decision process, with chance in a present time of random alternatives, leading to a choice which grants consent to one possibility and transforms an equivocal ambiguous future into an unalterable fixed past. There are undetermined alternatives followed by determined choices. In 1884 he said,

"What is meant by saying that my choice of which way to walk home after the lecture is ambiguous and matter of chance?...It means that both Divinity Avenue and Oxford Street are called but only one, and that one either one, shall be chosen."
 

James very likely had the model of Darwinian evolution in mind. Unlike his colleague Charles Peirce, from whom James learned much about chance, James accepted Darwin's explanation of human evolution.
Henri  Poincaré:

The great French mathematician, scientist, and philosopher Henri Poincaré was the second thinker to see random combinations of ideas in the unconscious mind, followed by willful decisions or choices made consciously. He describes a two-stage process in mathematical discoveries, in his lectures to the Paris Société de Psychologie around 1907. The first stage is random combinations, which he likens to Epicurus' "hooked atoms" ploughing through space in all directions, like a "swarm of gnats." He apologizes for the crude comparison, but says
 "the right combination is to be found by strict calculations [which] demand discipline, will, and consequently consciousness. In the subliminal ego, on the contrary, there reigns what I would call liberty, if one could give this name to the mere absence of discipline and to disorder born of chance." 40 

In 1937, at the Paris Centre de Synthése, a week of lectures was delivered on inventions of various kinds, including experimental science, mathematics, and poetry. The mathematician Jacques Hadamard described the conference in his book The Psychology of Invention in the Mathematical Field (1949) Hadamard's emphasis was on the discovery or invention of mathematical theories and his main subject was Henri Poincaré.
Hadamard assures us that Poincaré's observations do not impute discovery directly to pure chance. He says "Indeed, it is obvious that invention or discovery, be it in mathematics or anywhere else, takes place by combining ideas." "It cannot be avoided that this first operation takes place, to a certain extent, at random, so that the role of chance is hardly doubtful in this first step of the mental process. But we see that the intervention of chance occurs inside the unconscious." The first step is only the beginning of creation.  For the following step, says Hadamard, "Invention is discernment, choice...it is clear that no significant discovery or invention can take place without the will of finding." 

Hadamard quotes the poet Paul Valéry as summarizing the conference results in the Nouvelle Revue Française as follows, 

"It takes two to invent anything. The one makes up combinations; the other one chooses, recognizes what he wishes and what is important to him in the mass of the things which the former has imparted to him.

"What we call genius is much less the work of the first one than the readiness of the second one to grasp the value of what has been laid before him and to choose it."

Arthur Holly Compton :

The third thinker with a two-stage model was the American physicist Arthur Holly Compton, who made the original suggestion of amplifying quantum indeterminacy in 1931 as described above. He did not get to the idea of limiting chance to the generation of possible thoughts or actions until 1957, despite writing two more books on free will in the 1930’s.
“A set of known physical conditions is not adequate to specify precisely what a forthcoming event will be. These conditions, insofar as they can be known, define instead a range of possible events from among which some particular event will occur. When one exercises freedom, by his act of choice he is himself adding a factor not supplied by the physical conditions and is thus himself determining what will occur. That he does so is known only to the person himself. From the outside one can see in his act only the working of physical law. It is the inner knowledge that he is in fact doing what he intends to do that tells the actor himself that he is free”.

Note that Compton is describing a “free” stage involving indeterminacy where a range of alternative possibilities are generated. This is followed by a “will” stage where a determination is made.  

Karl Popper:

The fourth thinker to discuss a two-stage model is the Austrian-British philosopher Karl Popper, who famously debated problems of the mind with Australian neurophysiologist John Eccles. Although both of them were “interactionists” who posited a mind separate from the body, Popper briefly entertained a two-stage model that located indeterminacy in the early stages of deliberation. 

Popper may have been directly influenced by the late work of Compton described above. Compton died in 1962 and Popper was selected to give the first Arthur Holly Compton lecture in Washington, DC in 1965. He read Compton’s works and quoted liberally from them.
Before the Compton lecture, Popper was nervous about indeterminacy playing a role in free will.
"People who do not agree with determinism are usually viewed with suspicion by rationalists who are afraid that if we accept indeterminism, we may be committed to accepting the doctrine of Free Will…I think that determinism is a theory which is untenable on many grounds, and that we have no reason whatever to accept it. Indeed, I think that it is important for us to get rid of the determinist element in the rationalist tradition. It is not only untenable, but it creates endless trouble for us. It is, for this reason, important to realize that indeterminism - that is, the denial of determinism - does not necessarily involve us in any doctrine about our `will' or about `responsibility'.”

In his Compton essay “On Clouds and Clocks”, he called for some combination of indeterminism and determinism.
“What we need for understanding rational human behaviour and indeed, animal behaviour is something intermediate in character between perfect chance and perfect determinism”.

Finally, by 1977, Popper grasped the Darwinian evolution analogy described earlier and explicitly used indeterminacy to generate alternative possibilities.

“a range of possibilities is brought about by a probabilistic and quantum mechanically characterized set of proposals, as it were - of possibilities brought forward by the brain. On these there then operates a kind of selective procedure which eliminates those proposals and those possibilities which are not acceptable to the mind”.

Daniel Dennett:

The American philosopher Daniel Dennett developed the fifth two-stage model.  He was familiar with the work of Hadamard on Poincaré and also the work of Popper and Compton. Perhaps influenced by all of them and by the computer scientist Herbert Simon’s generate-test algorithms
 so popular with cognitive scientists, Dennett developed his model of decision making.
"The model of decision making I am proposing, has the following feature: when we are faced with an important decision, a consideration-generator whose output is to some degree undetermined produces a series of considerations, some of which may of course be immediately rejected as irrelevant by the agent (consciously or unconsciously). Those considerations that are selected by the agent as having a more than negligible bearing on the decision then figure in a reasoning process, and if the agent is in the main reasonable, those considerations ultimately serve as predictors and explicators of the agent's final decision”.

Dennett provided six excellent reasons why this is the kind of free will that he thinks libertarians say they want.

"First...The intelligent selection, rejection, and weighing of the considerations that do occur to the subject is a matter of intelligence making the difference." 
"Second, I think it installs indeterminism in the right place for the libertarian, if there is a right place at all." 
"Third...from the point of view of biological engineering, it is just more efficient and in the end more rational that decision making should occur in this way." 
"A fourth observation in favor of the model is that it permits moral education to make a difference, without making all of the difference." 
"Fifth - and I think this is perhaps the most important thing to be said in favor of this model - it provides some account of our important intuition that we are the authors of our moral decisions." 
"Finally, the model I propose points to the multiplicity of decisions that encircle our moral decisions and suggests that in many cases our ultimate decision as to which way to act is less important phenomenologically as a contributor to our sense of free will than the prior decisions affecting our deliberation process itself: the decision, for instance, not to consider any further, to terminate deliberation; or the decision to ignore certain lines of inquiry.”

In the end, however, Dennett, who is a confirmed compatibilist, does not distinguish irreducible quantum randomness from the deterministic pseudo-random number generators of computer science. 

"Isn't it the case that the new improved proposed model for human deliberation can do as well with a random-but-deterministic generation process as with a causally undetermined process? Suppose that to the extent that the considerations that occur to me are unpredictable, they are unpredictable simply because they are fortuitously determined by some arbitrary and irrelevant factors, such as the location of the planets or what I had for breakfast."
Henry Margenau:

The German-American physicist and philosopher Henry Margenau was the sixth to propose a two-stage model.  In his early writings, he followed his mentor the great German philosopher Ernst Cassirer in defending causality and determinism.
 But on Cassirer’s death, Margenau felt forced “to part company with many distinguished moral philosophers who see the autonomy of ethics threatened when a relation of any sort is assumed to exist between that august discipline and science." He clearly means his longtime mentor. "Ethics, says Cassirer, should not be forced to build its nests in the gaps of physical causation, but he fails to tell where else it should build them, if at all."
 
In 1982, Margenau completed his two-component model - first chance, then choice.

“Our thesis is that quantum mechanics leaves our body, our brain, at any moment in a state with numerous (because of its complexity we might say innumerable) possible futures, each with a predetermined probability. Freedom involves two components: chance (existence of a genuine set of alternatives) and choice. Quantum mechanics provides the chance, and we shall argue that only the mind can make the choice by selecting (not energetically enforcing) among the possible future courses”.

Alfred Mele:
In 1995, the American philosopher Alfred Mele, clearly influenced by Dennett, was the seventh to suggest a two-stage model .  His “Modest Libertarianism” is a two-stage process that combines an incompatibilist early phase followed by a compatibilist control phase.

“it might be worth exploring the possibility of combining a compatibilist conception of the later parts of a process issuing in full blown, deliberative, intentional action with an incompatibilist conception of the earlier parts. For example, it might be possible to gain "ultimate control" while preserving a considerable measure of nonultimate agential control by treating the process from proximal decisive better judgment through overt action in a compatibilist way and finding a theoretically useful place for indeterminacy in processes leading to proximal decisive better judgments”.

“That a consideration is indeterministically caused to come to mind does not entail that the agent has no control over how he responds to it”. 

Martin Heisenberg:

The German neurogeneticist and biologist Martin Heisenberg is the most recent thinker to propose a two-stage model (described above), which establishes a biophysical basis for behavioural freedom in animals that is conserved by evolution and becomes the basis for free will in humans . It is, he says “based on the interplay between chance and lawfulness in the brain”. 

Unfortunately, none of the two-stage model builders, neither a philosopher nor a  scientist, has satisfactorily explained how indeterminate quantum events can position themselves and time themselves to facilitate a decision (the indeterminacy where and when problem). The ancients had the same problem with locating chance.
Indeterminacy Where and When?

As Laura Waddell Ekstrom puts this problem,
“Without a solution to the where's the indeterminism? problem, libertarian accounts of the nature of free will cannot get off the ground. This problem is the central, most significant difficulty for the endeavor of presenting a plausible incompatibilist account of the nature of free action: locating the requisite indeterminism in the causal history of the act, together with explaining why this precise location is appropriate and important."

Proposals that require a specific quantum event to occur at a specific time and place in the brain to help our deliberations and choices are doomed to failure. How could anything at the quantum level know to synchronize with macroscopic processes. The ancients had the same problem with the swerve of Epicurus.  How could the atoms know when and where to swerve?
We propose that the solution to the where and when problem is to see the indeterminacy involved in free will as simply noise in the storage and retrieval of information, synaptic noise for example.   No specific mechanism that generates alternative possibilities is likely to be localized. No special timing is needed. Noise is involved in all information systems and the brain is no exception.

A randomly assembled "agenda" of possible things to say or to do might be drawn from our memory of past thoughts and actions, but randomly varied by unpredictable negations, associations of a part of one idea with a part or all of another, and by substitutions of words, images, feelings, and actions drawn from our past experience.

In a "content-addressable" information model, memories are stored based on their content - typically bundles of simultaneously received images, sounds, smells, and feelings.  So a new experience is likely to activate nearby brain circuits, ones that have strong similarities and associations with our current circumstances. These are likely to begin firing randomly, to provide unpredictable raw material for actionable possibilities.

The indeterminacy involved in free will is simply the result of ever-present noise in the brain, both thermal and quantum noise, noise that is inherent in any information storage and communication system.   In information communication terms, there is cross-talk and noise everywhere in our neural circuitry.
In order for our adequately determined will to avoid error due to this noise, the brain must also have sophisticated error detection and correction capabilities, as do our modern communication systems.
And these corrections will be employed by the determining will to insure that the choice is consistent with character and values, habits and preferences, and current feelings and desires.

Despite Quantum Indeterminacy , We Have “Adequate” Macroscopic Determinism 

Adequate determinism is the kind of determinism we have in the world.

It is the determinism of classical Newtonian physics, which is the limiting case of quantum mechanics for large numbers of particles. Departures from classical mechanics in the motions of large objects are not detectable within the limits of observational and experimental accuracy. 
And the number of atoms in our neurons is enormous.  Adequate determinism validates the opinion of physiologists who think that quantum uncertainty is insignificant in the macromolecular structures of cell biology.

Even the genetic DNA macromolecules, clearly small enough to be directly affected by quantum effects such as cosmic-ray induced mutations, can employ such sophisticated error detection and correction mechanisms that stability of some parts can be measured in billions of years.  Life has learned to live with indeterminacy, making use of quantum noise when it is beneficial and a source of creativity, but able to keep noise suppressed when necessary for an adequate causal determinism.

We are happy to agree with scientists and philosophers who feel that quantum effects are for the most part negligible in the macroscopic world. We particularly agree that they are negligible when considering the causally determined will and the causally determined actions set in motion by decisions of that will.
In particular, adequate determinism is all that determinist philosophers ever wanted or needed to claim responsibility for our actions.

Seven Critical Characteristics of Indeterminacy

We can now distinguish seven increasingly sophisticated ideas about the role of chance and indeterminacy in the question of free will.  Many libertarians have accepted the first two ideas.  Determinist and compatibilist critics of free will make the third their central attack on chance, claiming that it denies moral responsibility.  
The fourth idea is central to all the two-stage models above. The fifth and six are original in this paper. The seventh is to accommodate libertarians who want chance to be involved directly in the ‘moment of choice.”

   1. Chance/indeterminacy exists in the universe.  Quantum mechanics is correct.  Determinism is false.  Indeterminism is true.

   2. Chance/indeterminacy is important for free will.  It breaks the causal chain of determinism.

   3. Chance/indeterminacy cannot directly cause our actions.  We cannot be responsible for random actions.

   4. Chance/indeterminacy can only generate random (unpredictable) alternative possibilities for action or thought. The choice or selection of one action must be adequately determined, so that we can take responsibility. And once we choose, the connection between mind/brain and motor control must be adequately determined to see that "our will be done."

   5. Chance/indeterminacy, in the form of noise, both quantum and thermal, must be ever present. The naive model of a single random microscopic event, amplified to affect the macroscopic brain, never made sense. Under what ad hoc circumstances, at what time, at what place in the brain, would it occur to affect a decision?

   6. Chance/indeterminacy must be overcome or suppressed by the adequately determined will when it decides to act, de-liberating the prior free options that "one could have done."

   7. To the extent that chance/indeterminacy is not completely suppressed by the will, the resulting choice can be considered to that extent to be random. The agent can still take responsibility for allowing the choice to be partially or completely random, the equivalent of flipping a mental coin. Moral responsibility is a separate question from freedom of the will

Separating “free” from “will”
Building on the two-stage models above, with indeterminacy in the early stage and determination in the later stage, it is worth noting that one great philosopher has urged the distinction of freedom and will on purely conceptual grounds.  To combine them is to confuse them, to make what Gilbert Ryle would have called a “category mistake”, what followers of Ludwig Wittgenstein would have characterized as a “pseudo-problem”.

In his Essay Concerning Human Understanding, Book II, Chapter XXI, On Power, John Locke describes many of the current (still unsolved) problems of free will and moral responsibility.  Following Hobbes use of the negative epithet, Locke calls the question of Freedom of the Will unintelligible. But for Locke, the unintelligibility is a language problem. It results because the adjective "free" applies to the agent, not to the will, which is determined by the mind and which determines the action. 

“I leave it to be considered, whether it may not help to put an end to that long agitated, and, I think, unreasonable, because unintelligible question, viz. Whether man's will be free or no?

"I think the question is not proper, whether the will be free, but whether a man be free." 

"This way of talking, nevertheless, has prevailed, and, as I guess, produced great confusion."

If we can, with Locke, separate the complex concept “free will” into “free” and “will”, we might then be able to synthesize the concepts again in a way that helps to synthesize libertarianism and determinism, giving both libertarians and compatibilists what they want – and need.
Giving Libertarians What They Want
First and foremost for libertarians is that nothing prior to the “moment of choice” predetermines the willed action.  Somewhat non-intuitively – and perplexing for most compatibilists - this even includes overwhelmingly strong and good reasons for the action!
Even some compatibilists are looking for a way to avoid events from the distant past in a causal chain predetermining our current actions since before our birth.  Libertarians want nothing even in the immediate past time during deliberations to causally determining the will at the “moment of choice.”
We can accomplish everything the libertarian needs by expanding the “moment of choice” to include the prior deliberations among the alternative possibilities, some of which arise by chance.
  
And note that the agent can deliberately extend deliberations, increasing the “chance” of a novel or creative thought.
Even if the possibilities being deliberated include well-known overwhelmingly strong and good reasons for one possibility, there is thus a chance that still another possibility will be generated that is even stronger and better as the choice most consistent with character and values, etc. 
This guarantees that none of the alternative possibilities is predetermined to be selected.  The will and only the will is the determining factor, the cause of the resulting action.

The “free” time of deliberation can approach arbitrarily close to the “will”. So the extended “moment of choice”, or process of choice, can be a very short time.
The old “moment of choice”- the will to act - is essentially the end point of our process of choice.

Our two-stage model is then as free from predetermining events as the old “moment of choice.” 

Three prominent critics of two-stage models are the libertarian Robert Kane
 and two who criticized and extended his ideas, Richard Double
 and Laura Waddell Ekstrom. 
 Kane’s basic idea is that something more is needed than the latest two-stage models described by Dennett and Mele.  Kane and Ekstrom say that this requires indeterminacy at the moment of choice itself. Double says this indeterminacy destroys both free will and moral responsibility, though he makes the ethical fallacy
 of assuming that free will depends on moral responsibility, rather than being merely a prerequisite. For Double a free act must be moral, a position that Kane also shares. 
Kane criticizes the process of deliberation as providing the freedom he wants.

 “When we deliberate, …many different thoughts, images, feelings, memories, imagined scenarios, and other considerations pass through our minds. Deliberation can be quite a complex process… In the course of such deliberations — which may sometimes take hours or days and may be interrupted by daily activities — new thoughts, memories or images can often come to mind that influence our deliberations… Now one could imagine that some of these various thoughts, memories, and imagined scenarios that come to mind during our deliberations are undetermined and arise by chance and that some of these "chance selected considerations" might make a difference in how we decide… Such a view, for example, provides for an "open future," such as we think we have when we exercise free will.  We would not have to think that our choices and the future direction of our lives had somehow been decided long before we were born.” 

Kane says that a “view of this deliberative kind does not give us everything libertarians have wanted from free will.” It does not give the agent “complete control over what chance images and other thoughts enter his mind or influence his deliberation. They simply come as they please.” He does “have some control after the chance considerations have occurred.”

“But then there is no more chance involved. What happens from then on, how he reacts, is determined by desires and beliefs he already has. So it appears that he does not have control in the libertarian sense of what happens after the chance considerations occur as well. Libertarians require more than this for full responsibility and free will. What they would need for free will is for the agent to be able to control which of the chance events occur rather than merely reacting to them in a determined way once they have occurred.

Kane is looking for three elements in what he and Double call “dual (or even plural) rational control.” Dual (or plural) can choose to do otherwise in “exactly the same circumstances” that obtain just before the “moment of decision.” Moreover, Kane insists, the different action must be as rational as the act it replaces.  Finally, we must be able to say that the agent retains control of the action. He also calls these three elements “more-than-one-way plurality conditions” of voluntariness, intentionality, and rationality. Kane admits he has no model of how to provide them.
“When we wonder about whether agents have freedom of will (rather than merely freedom of action), what interests us is not merely whether they could have done otherwise, even if the doing otherwise is undetermined, but whether they could have done otherwise voluntarily (or willingly), intentionally, and rationally. Or, more generally, we are interested in whether they could have acted in more than one way voluntarily, inten​tionally, and rationally, rather than only in one way voluntarily, and so on, and in other ways merely by accident or mistake, unintentionally or irra​tionally”.

Double offers the same three basic conditions, but simply claims they fail.
“The first condition is the requirement that free agents have the ability to choose and to act differently than they actually do. The point here is that free agents do not have to make the choices they do; they have the ability, in a sense to be established, to choose otherwise. The second condition, often subsumed under the first, is that free agents control what their choices shall be. The intuitive idea, accepted by compatibilists and incompatibilists, is that if I choose freely the choice that I make is 'up to me', again in a sense to be established. The third component of free will is rationality. Free choices are reasonable and sensible in the light of a belief-desire psychology where we choose in order to maximize the likelihood of achieving our goals.”
 “I hope to show that a libertarian account of dual rationality, control, and the ability to choose otherwise… fails.”

Double’s objection to dual rationality and control he finds in Kane’s own work.
“I know of no better statement of the problem … than that provided by Kane:

... [W]hat I cannot understand is how I could have reasonably chosen to do otherwise, how I could have reasonably chosen B, given exactly the same prior deliberation that led me to choose A, the same information deployed, the same consequences considered, the same assessments made, and so on. “ 

Ekstrom on the other hand thinks that ”an indeterminist model of free agency can be made coherent.”
 But she thinks that locating indeterminism only in the generation and deliberation of alternative possibilities is too weak, because “free agents are subject to luck in what thoughts come into their minds as they are deliberating about what to do“ and, following Kane, she says that “once the thoughts occur and the last of them has occurred during deliberation, there is a deterministic causal connection between the particular pattern of beliefs that has happened to occur and the subsequent decision outcome. “

Both Ekstrom and Double agree that we must extend the “moment of choice.” She thinks, as we do, that choice is a process that takes time.
 He calls his process “delay libertarianism.”
 Both extend choice to include the time of prior deliberations. 
Let’s see how our latest two-stage model satisfies the needs of Kane and Ekstrom, and meets Double’s specific objections about a loss of rationality.  

We will argue that even a metaphysically free will is not more free than this model, which is open to unpredictable change until the last possible moment before the determination by the will. Moreover, both the process of deliberation and the decision to end that process are under the control of the agent. Finally, the agent in many cases is free to entertain “second thoughts”, generating still more alternative possibilities, after the fact of a questionable decision.

We use Bernard Baars’ model of a “Theater of Consciousness”
 to help us understand what is going on in the early “free” stage of deliberation before a decision and choice.  In Baars’ model, which is the consensus theory of psychologists and neuroscientists today, a very large number of subconscious processes are always at work. In our model, these processes are subject to ever-present noise.  These subconscious processes are stimulated and activated as responses to the current sensory inputs and conscious concerns of the mind. 
The information being processed by the conscious mind is likely to be orders of magnitude less than that handled by the subconscious.  In what William James called “one great blooming, buzzing confusion” 
in this stream of subconscious activity, some subconscious processes shout out to Baars’ “executive function” standing on stage in the theater, hoping to focus the attention of the conscious mind.

The nearly continuous involvement of the executive function, focusing and defocusing attention on the competing shouts from the theater audience, provides the control over the generation of alternative possibilities that Kane and Ekstrom are looking for. 

The solution to the Kane-Double dual rational control problem is to see that a dual rational alternative B might have been generated “given exactly the same prior deliberation” that otherwise might have led to choice A. Indeed plural possibilities C and D might clamor for attention in the “Theater of Consciousness.”
To paraphrase the first two-stage model of William James in 1884,

What is meant by saying that my choice of A or B is ambiguous? It means that both A and B are called but only one, and that one either one, shall be chosen. 

Kane, Ekstrom, and Double want that choice to be made by the will at the end “moment of choice”, and not be predetermined by any of the alternative possibilities that come into existence during the deliberation stage.

But in our model the mind is actively and continuously involved in the process of generating alternative possibilities, albeit subconsciously, and even as that process relies on indeterminacy or chance to generate novel ideas. This novelty is the fundamental reason why we are creative, why we bring new information into the universe that was not there in any information-preserving, deterministic model.
So the process of choice, the extension of the “moment of choice” back to include the generation and deliberation of alternative possibilities, is that free will that Kane and his followers want – and need. It combines voluntariness, intentionality, and rationality throughout the process.

And because we can have arbitrarily many “second thoughts”- going back to reconsider new possibilities after an initial choice (when practically feasible), we can see the process of “free will” moves in and out of the conscious level that Baars describes as the executive function in the Theater of Consciousness.
A   metaphysical free will could not do better at generating original thoughts and actions.

Now nothing said here is to deny that many of our actions are due to causes beyond our control, even some that we erroneously believe we have willed, as dramatically shown by Daniel Wegner in his work The Illusion of Conscious Will.
  And at an intermediate loss of control, we may have reasoned about our choices with preferences that were formed without what Kane calls “self-forming actions.” They may have been formed for genetic or environmental reasons, or because of uncritically accepted social norms.  Even well-founded reasons we learned during our education may not have been subject to enough critical scrutiny to say that we ourselves are responsible for holding specific views.
We may even, within our two-stage model, deliberately act at random (our seventh characteristic of indeterminacy above). 
We may be short of time. We may be faced with a choice between equally balanced alternatives (the liberty of indifference).  We may be bored with the same old excellent decision we have made many times before and elect something else just because it is different. We may want to act irrationally in a situation for strategic reasons.
All these are nevertheless cases  of voluntary rational control (or perhaps in some cases, rationalizations), as long as we recognize what we are doing and are prepared to take responsibility for our actions, even if we flip a mental coin leaving our choice to chance.

Thus the desire of some libertarians
 to involve chance directly in our decisions and thus cause resulting actions also fits well into this model.
Giving Compatibilists/Determinists What They Need
As we said at the outset, involving indeterminacy in free will is more difficult than involving determination.  This has been obvious since the 1934 Hobart article. But surprisingly, it may now be easier to involve indeterminacy in a way that satisfies compatibilists and determinists, compared to the complexities of satisfying libertarians above.

We can simply ask these philosophers if they agree that the effects of quantum indeterminacy we see involved in free will do not compromise an “adequately” determined will.

 If the “free” deliberation stage results in a final end “moment of choice” by the “will” which is unaffected by low-level  quantum noise, compatibilists can be confident that we  are responsible for our actions, that our actions are “up to us”, that they are consistent with our character and values, and so forth. 

Since we limit quantum indeterminacy to producing noise in the neural circuitry, the effects on our actions are similar to the effects of noise or randomness in the natural world. 
We do not imagine amplification of quantum noise to affect our choices and actions themselves, unless we deliberately want to “flip a mental coin”. 
Many compatibilists and determinists have come to grips with this kind of microscopic randomness in the physical world.

For example, the leading determinist philosopher Ted Honderich has written more widely (with excursions into quantum mechanics, neuroscience, and consciousness), more deeply, and certainly more extensively than most of his colleagues on the problem of free will. He refuses to accept a simple compatibilism in which free will is completely consistent with determinism, namely a "voluntarism" in which our will is completely caused by prior events. Nor does he accept incompatibilism, if indeterminism involves an uncaused “origination” of our actions. Indeed, he is "dismayed" because the truth of determinism requires that we give up "origination" with its promise of an open future, restricting - though not eliminating - our "life hopes."

And unlike some of his colleagues, Honderich does not completely dismiss indeterminism.  He considers the idea of "near-determinism."  He says, "Maybe it should have been called determinism-where-it-matters.  It allows that there is or may be some indeterminism but only at what is called the micro-level of our existence, the level of the small particles of our bodies."

Our adequately determined will gives Honderich the determinism-where-it-matters that he needs.

Other compatibilists and determinists have recognized that quantum indeterminacy may have limited effects on the determinism they need.  John Martin Fischer calls it “almost causal determinism”.
 

John Searle is a compatibilist who  would now like to admit some indeterminism.  In his recent work, Freedom and Neurobiology, he writes,
“The persistence of the free will problem in philosophy seems to me something of a scandal. After all these centuries of writing about free will, it does not seem to me that we have made very much progress."

In a breakthrough of sorts, Searle admits that he could never see, until now, the point of introducing quantum mechanics into discussions of consciousness and free will. Now he says we know two things:

“First we know that our experiences of free action contain both indeterminism and rationality...Second we know that quantum indeterminacy is the only form of indeterminism that is indisputably established as a fact of nature...it follows that quantum mechanics must enter into the explanation of consciousness."

Galen Strawson is also a “hard determinist”.  He developed a Basic Argument which attempts to prove that free will and moral responsibility do not exist. His famous father Peter Strawson, changed the subject of the debate from free will to moral responsibility in 1962 with his landmark article, “Freedom and Resentment.” 

Galen Strawson defines “free” in terms of moral responsibility, which he defines in terms of 'desert,' which he circularly defines in terms of freedom. Freedom, he says, is a synonym for 'true responsibility'. 

He developed what he calls his Basic Argument to disprove free will and moral responsibility.
“(1) It is undeniable that one is the way one is, initially, as a result of heredity and early experience, and it is undeniable that these are things for which one cannot be held to be in any way responsible (morally or otherwise). (2) One cannot at any later stage of life hope to accede to true moral responsibility for the way one is by trying to change the way one already is as a result of heredity and previous experience. For (3) both the particular way in which one is moved to try to change oneself, and the degree of one's success in one's attempt at change, will be determined by how one already is as a result of heredity and previous experience. And (4) any further changes that one can bring about only after one has brought about certain initial changes will in turn be determined, via the initial changes, by heredity and previous experience. (5) This may not be the whole story, for it may be that some changes in the way one is are traceable not to heredity and experience but to the influence of indeterministic or random factors. But it is absurd to suppose that indeterministic or random factors, for which one is ex hypothesi in no way responsible, can in themselves contribute in any way to one's being truly morally responsible for how one is.

We have little to say about the complex problem of moral responsibility, but we asked Galen Strawson if an indeterministic random event were to offer him a choice of action, and if he deliberately chose that action as consistent with his character, values, and desires, would the random generation of the idea do any harm to his responsibility for the choice. Our exchange follows.

 Q: The question is: could you feel responsible if your adequately determined will chose from among thoughts of alternative possibilities that included some thoughts that had been randomly generated by free associations in your mind?

A: Their random generation would definitely do no harm to your claim to freedom/responsibility.

A: If you mean ‘could you legitimately feel responsible if ...’  again, yes, given that your will being ‘adequately determined’ was compatible with your being truly free/responsible [which I’m sceptical about as you know]

Q: Or would randomness anywhere (a causa sui) contaminate any actions further along the new causal chain?

A: No. to take a more mundane kind of case that does not involve any sort of objective randomness, you would not be less free or responsible if it was only ‘by chance’ that you came across a crucial piece of information that enabled you to perform some action successfully.
A: I think that what you want in the way of freedom is available, and is as much as we can get.

Conclusions
We have made the case that some indeterminacy must be involved in free will, while accepting the strong argument, established by Hobart’s 1934 Mind article, that determination is also involved. We argue that free will is inconceivable without both indeterminacy and adequate determination.

We have built the argument slowly, starting with a quantum mechanical basis for freedom from strict physical determinism, then establishing a biophysical basis for behavioural freedom, and finally examining the neuroscientific and psychological case for freedom in humans and higher animals. 

We identified seven critical ways that indeterminacy or chance is involved in free will, of which two are novel to this paper.  These address the puzzling question of where and when exactly indeterminacy could enter the mind to help with freedom and do no harm to determination. The answer is ever-present communication noise in our neural circuitry.
We reviewed previous arguments for a two-stage model for free will - first free deliberation and then adequately determined will - going back to psychologist and philosopher William James in the nineteenth century.

Finally, we reviewed the criticisms of two-stage models by leading libertarians and determinists, and their possible reactions to this latest two-stage model for free will. 

We have described a model for how the mind works to decide on actions that are not predetermined by events outside the mind or prior events in an agent’s history, including those before the agent was born.  These ancient causal chains can be broken by quantum indeterminacy, in particular by noise in the internal communications of our minds. This break can occur as late as fractions of a second before the final “adequately” determined “moment of choice.” We believe this is a reasonable model for the common sense view of free will. Although many of our actions are likely to be caused by things of which we may not be wholly aware (genetic factors, environmental causes, education and socialization, suggestion, hypnosis, brain disorders, addictions and compulsions, etc.), in most important cases we are the authors of our actions and in control of our lives. 
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