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“I knew you were going to do that, it is because youaeelictable”, Thomas is fond of
saying to me. He only thinks | am predictable, and in argy lsagloes not understand
that | am going to do as | do whether he knows the ongamr not. You see, Thomas is a
firm believer in causality. Having been friends fome time, it naturally follows that
Thomas usually knows what | am going to say beforg ItsaSo much in fact, he even
thinks that | am so set in my ways that | have lttleice but to do what | always do or

he might even go so far as to say that | am a stawgytactions.

But here is where Thomas goes astray. He believebélbause he think he knows what |
might do or rather what | likely will do in a givefiugation, that this implies that is what |
must do. If our actions are predictable, then do we rehtypse them? This specious
notion of predictability is often intertwined with calisy by him and the like.
Predictability is a tall order, however; and we wilbs see that causality and
predictability are independent properties, meaning | haaééledom to choose as |

wish.

If you will allow, before we address this notion of potability, let’s visit causality in
more detail. Thomas would say that everything we do,uhed our actions are
performed for a reason. They &aused bysomething. For instance, | got a drink of
water this morning because | was thirsty, and | was yhistause some sensor in my
brain detected low levels of water in my body and trigdea feeling of thirst. This low

level of water in my system wasused byhe fact that humans need to imbibe every so
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often. This works well as an example of behavior beawgsed, but what causes me to

perform more complex actions?

“Of course,” Thomas says, “every cause produces anteéiied so if | know the causes, |
will know the effect.” You can't really blame Thomyahis point is borrowed from
Spinoza, “If anything is a cause, the effect as arisutgbthe cause will be deducible
from the idea of the cause, and arise out @itlo et connexio idearum idem est ac ordo
et connexio reruniSmith, 144.) ” Their argument is a seductive oneryaiftef we can
believe that thoughts are caused, then actions are caumskeds such cause and effect are

related. Therefore if we know the cause, we carcédlyi derive the rest.

Randomness

We need to press a little more on this point about fne&e, if causes and their effects
are necessarily related, then does this imply thgivean effect must follow a given
cause? This would certainly repudiate the notion of freeithochoice. There is an
alternative, Thomas, and that is randomness. Cors$ideour thoughts are not caused at
all. They are just that, our thoughts. It might be aber®d easier to have freedom of
thought, if our thoughts are not constrained. Must evergtbe caused? Why would |
choose to take up piano lessons for instance? Thecengchanism in the brain that
detects low levels of musical culture in my systemtaigders a piano playing thirst.
Yet, one morning, recently, | awoke and decided to inquioeipiano lessons. There
were no piano lesson lobbyists within the confines of myl.skthat caused this idea,

then? It is easier to believe that “I just decided td@,dmthing caused it.” It was freely
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chosen. This randomness in choice, libertarianism,rsufiewever, from a grounding
problem (Churchland, 203.) My ideas had to come from somewl#&s an alternative,

if we consider then that nothing caused my choicedl and that they are purely random,
then I, as an agent am purely random and therefore albt free to do anything at all. |
am a slave to randomness. Along these lines, if@gorarthought enters my mind to take
Ballet lessons, what is there to save me? Toihensa don’t as of yet understand the
inner workings of the mind. There are too many variabla$eateural level, events may
be quantum and indeterminate in nature. However, if weider that at the neural
levels, thought could be a set of random events, thenig/Haft to define me as an
individual when all of my actions, rather than being Hase causal events, are based on
indeterminate chaos? Hume would argue, and | think Thomalsl\&gree, is that our
actions are caused by events occurring in our minds. ig,iae idea that our thoughts
cause our actions, and our thoughts are affected by ouishbpket history, the

environment, and our individual self (Churchland, 203.)

“Isn’t that what | said?” Thomas relates. Unfortuhgteve are not finished yet; consider
that if everything | do isaused bysomething, then how can | be free to choose, when
really all I am doing is following a deterministic causatipt. This puts us in a bind,
because we either have our actions resulting fromeaf sahdom events, and therefore
we cannot be held accountable (or free) or they arendieienl by a causal script, and we
therefore cannot be held accountable, or (Pinker, 178.aré/aot convinced, however,
by this deterministic view of choice, the idea of emthvidual acting according to what

their nature deems necessary (Smith, 141). It comntaatisvhen we are hungry, we
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seek food, if we are lonely, we seek companionship,fame are angry we seek revenge.
According to this view, rather than the mind leading theyh the body leads the mind
because for each cause we have a related effect aadtauns are tied to that effect. In
such a hierarchy, Spinoza would say to blame an individuahéir actions would be as
futile as blaming a triangle for not being a circle. Whaomas and | want to know then
is, how can the body lead the mind? Or to put it laoivay, has any body ever
designed a work of art or written letters to a loved without the mind to guide it? A

true behaviorist, Spinoza replies,

“I have shown that [those who make this objection] ddknow what the body can do, nor what
can be deduced from its nature alone, and that they famy things are done merely by the laws

of nature which they never would have believed possibleowttthe direction of the mindSmith
150)’
Given that direction, a mind follows the needs oflibdy. The bodygauseghe behavior
of the mind, because cause and effect are related.isTlgaten a cause, here a need or

desire, then we know there is an associated effectvthe mind follows.

Ah, but Thomas, don't forget about time! Hume remindthas causality necessarily
includes a time factor. A cause happbeforean effect. One cause may produce
multiple effects, and Hume points out that cause afedtdiave an implied order;
determining ahead of time which effect will occur fromigen cause would be similar to
an assertion that all men are married because stiamas are men. (Smith, 225)

Therefore, cause and effect are still related, butréfegionhinges on time

As a result, we are not caused to perform action y becabappened, but rather we are

caused to choose what to do with Y when confronted witiTX put it another way, for
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the self to be held accountable for behavior and to behaeonsistent manner, it must
understand the outcomes of choice. The mind, moreowest, consider how actions and
effects will affect the self. If there was naisal relationship between cause and effect
then, the self could never be held accountable for #a#ions, one could never improve

one’s behavior.

The piano lessons remain on Wednesday evenings, @srgbinething | now feel
obligated to do. Afterall, | have paid money, invested tamel purchased a piano.
Nevertheless, | am still free to choose to go toolessor to stay home and watch Jerry
Seinfeld on TV. It is true that my earlier choi@sed my future choices on

Wednesday evening to become more restricted, but | haweeamonetheless.

Predictability

While we can agree that every event has a causendrs difficult to derive the full set
of causes. If such a set of causes exist, it does pby timat we know them and related
conditions and therefore we cannot predict the precisgenaf an event. Consider the
set of brain states and conditions that may exisatse thoughts which cause our
actions. Knowing that this causal structure exists doegnant causal knowledge.
predictability. Without predictability, however, we cstill have causality, we are just
unable to predict outcomes (Churchland, 205.) Causality anddictatality can co-
exist then and we can retain free will. So far, sadgoh, but what if we did have
predictability? Let’s say that Thomas really can mtedhat | will do in a given

situation, will | comply? That is to ask, if outcon@e known a priori, are we free to
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affect them? Of course not, Thomas would argue: Gisat af causes and conditions
you will always do exactly what you are supposed. You havehoice but the choice as
determined by the set of causes and conditions, you ondyiliasory choice; your

outcome will follow the path of a set of causesegiconditions, and predicted effects.

What Thomas is asserting then is that given causaiitypredictability we lose free will
and therefore accountability. | could not be held acahlatfor my actions if it was
known in advance that | was going to perform themhinkt Thomas may actually belong
to that fatalist camp who believes that | cannothdd bther than what it is | will do. So
here we have another fork, if my actions are not prablie, | have free will, and should
be held accountable; but if they are predictable, | balefreedom to perform that set
of actions and therefore cannot be held accountable Willehen becomes a function of
an outside observer; only if this observer is performirgglistions of my causality then |

mustdo what | will do. Otherwisedan do what | will do.

This notion of predictability is a bit much, even fdioimas. That is, unless he has a
direct line to God. Predictability of behavior is, afdly akin to omniscience.

Probability theory provides a more tenable solutionng@ter that while we are unable to
observe all conditions and causes of an event, weltsarve the higher level, more
salient set. We can then observe behavior for a gigend and make predictions based
on likelihood of occurrence. With some accuracy, wehtiigen have a suitable
probability of outcomes prediction machine. But thera problem with this approach,

even if | can predict 99% of the time that | will mate my car through the streets of
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downtown Atlanta, does that mean that | will nevause pedestrian distress? The
probability machine can only predict likelihood, it is matue predictive model and
therefore you do not know what | will choose; only whaill likely choose. To make
this even more difficult, these probabilities would leeydifficult to calculate, if we
could even begin to calculate them, this is because #inerso many factors that can

affect our behavior.

Drugs, Hormones, and Feeling

Before we consider further the power of choice, and twopredict it, we should visit the
limiting power of choice factors. As human beings,ame easily enslaved to factors of
the flesh. If we are hungry, sleep deprived or feeling eenotional our decision
processes can be affected. My brother is more licebhoose a grumpy outlook if he
has not eaten in a few hours, and | am likely to aftegbehavior if | haven't slept well

the night before. Further, from the age of puberty, as®d sexual interest is induced by
a flood of hormonal changes on the brain; this for n@uses us to alter our behaviors

in goals in given situations.

In a similar vein, pharmacological interventions suelPeozac, Ritalin, Lithium, and
others are commonly used to change our desires, and aiteelwavior. While some of
these are natural affectors, all can have a poweifedtedn our decision architecture and
processes. A recent trend is the use of drugs to treavibe disorders in children. In
just a few examples depression is at times treatedlwitapro, and attention deficit with

Adderall (Kluger, 50). These drugs alter a brain state ate it easier for an individual
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to choose correct a behavior. We might ask how cabenfece to make our own
decisions if our decision architecture is so mallealé® must then consider all inputs
to our decision process, and not just relevant events wheconsider the causal nature
of our decision process. This flies in the face of doalproponents of which might
argue that our decision substrate is a constant; ows etfatt our actions independent of
the brain. It is evident however, that our decisiainiéectures are easily affected by our

feelings, relative health and hormonal variance.

The Choice Machine and Self

Damasio presents this notion of the decision archite@sibeing guided by the
individual, with a requirement for individuality having anststent knowledge of self.
This is what allows for consistent, behavior, releardn individual, rather than random
instability. He presents two necessary representaoisiowledge of self, the first
being “key representations of events in an individualsl@ography.” These are what
define us a person, and secondly, “primordial representitof an individual’'s body
(Damasio, 239.) That is, in order to define the selfrwst have as inputs the set of
conditions that define our history, and the set of enviemtal conditions (emotions,
feelings, perceptions) that define us lately. The self sgmts an overarching process that
considers outcomes of different choices, giveniifemation known, and selects a

choice that maximizes utility.
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This presents human beings in the light of “choicehimas, to borrow a phrase from
Gary Drescher and explain it according to Daniel Den@#toice machines take a look
at the world and evaluate their set of options basedhat they believe a likely outcome
might be. A choice machine can consider what would hajpleey did A versus B, and

then make a free choice as to whichever path proviéestist value (Bailey, 27).

Our freedom to choose then, is a product of not only candeffect but also of

weighted condition factors. If we can divide our exiseinto a set of discrete time
slices, with each slice representing a single degisiwm for that decision space we have
a set of known conditions, or environmental input, knowtohysconditions (past brain

states), and the current brain state as input intoiaialeenechanism.

Reconsidering this probability approach to predictabilityretage many possible
outcomes for each situation, the best you can ddikels guess. For instance if
President Kennedy had had access to this machine during the @igsile crisis it
would have only given a reasonable estimation that th@Sovould back down, he still
would not have known for sure how a given outcome wowe ladfected millions of
Americans through the choice of his adversary. No, tadvhave a more refined
general predictability , but he would not have had preciséigability. To this, Thomas
agrees. “Yes, a probability machine is not sufficient. Wi need then is a sufficient

prediction machine.”
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A Sufficient Prediction Machine

To see where this will take us in our discussion of fréle lets entertain Thomas in his
experiment. We consider a decision process for a finite slice to take as inputs a set
of perceptions, the current state of self and knowleddpstdrical states of self, and the
output being a set of actions that will serve to mas@nan agent’s utility. As part of

this, this process is based on a the laws of cause aud, esifich that given a set of events
and conditions, X, they will generate a set of efett Further, given the exact same set
of conditions we will always have the exact resgltset of effects. The idea then, is this:
if we can build a model of the decision process in ehing, providing it the correct
inputs at a given time slice, it will predict the exaatcome of that process. If we are
able to provide it with the same inputs that | am receivingnyfor instance, | consider
whether to attend piano lessons, we will be able to grediether | will choose to attend
them. Effectively, this is a notion of modeling the msdecision architecture as a set of

equations, albeit very complex ones, that can be imghéed in a machine and solved.

This idea hinges on the knowledge of the current conditi®uxh knowledge is difficult
at best to capture. Consider an example from Churchlémee drop a dollar bill from
the Eiffel Tower, we know that it will fall to the gnad, but we do not know the exact
trajectory of its path, nor where it will land. Swbtvind currents, causing force
variations on different points of the dollar bill, iWgontribute to its fluttering pattern.

We know that these conditions cause such movemaritgjébocannot take the
measurements fast enough nor compute the outcome fagjhetwopredict these patterns

(Churchland 205.) We can consider other classical systedhisas weather patterns or
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even the beginning of a simple game of pool, in which we loa one ball striking an
arrangement of fifteen others. It should be simple ¢alipt where each ball will stop,
given the laws of physics, but we cannot capture thdescbanges in velocity, striking
angles, friction and so forth, much less provide computatiat would perform the
prediction calculations in real time. One might cdasisuch precise predictions to be

impossible.

Consider further the set of inputs that our brains mustive at any given time slice and
then process in order to make a decision. How migketbgen be captured, and
represented in a meaningful format? As | stand onuhHedebating whether to cross the
street, | can see cars approaching, and hear the humradnpmes against the road. The
problem is, even if you are standing right next to me, ryay not see the same thing,
there might be a telephone pole or another persoRkibfpgour view. If you were
holding the prediction machine, this would introduce sulbstlerénto the inputs and this
error would be magnified against other errors and in thdgbi@d calculations, those
calculations would not be precise. Even if you couldtseears from the same angle,
how would you represent it so that it can be usefullysiamed in regards to other
inputs, such as the sound of the cars, or the desirablis emanating from the coffee
shop across the street. Further, other inputs to myidedgscross the street would be
knowledge of past decision states. | might have neenr tzethe city and prefer to be
cautious or | may have just witnessed a vehicular homwitken the past hour and have

no desire to step off the curb.
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Thomas would resolve the representational issue witbrgling principle. His idea here
is rather than capture modal representations of thecem@nt outside of our skulls,
instead, simply capture exact molecular snapshots ofethial substrate for a given
time-slice, and then run simulations to predict the hiene slice. That is, if we are not in
the dualist camp and can assume that our selves aemeptied within the confines of
our skulls; that set of neurons and synaptic connecti@sniplements our current brain
state and are able to represent all past brain sthégsiftwe were able to take a snapshot
of our brains at a give time slice, we would have &the inputs to the decision process.
Moreover, no one has yet shown that at the neutewal, events happen without cause,
so for our purpose, this substrate does appear to bea oachine (Churchland, 204).
Given then this snapshot, we would have the exact ssteots and conditions, X that

will generate a given set of effects, Y.

Thus far, we will have solved the representationaleisbut the issue of capture now
looms larger than before. Thomas’s answer here sufi@m futurology, relying on
continued progress in brain imaging. “Think of an fMRI aeraids,” he interjects. With
current technology for safely measuring brain activithimans, we can get an idea of
regional changes in brain activity over time, unfortulydiee best techniques that we
have now, fMRI and positron emission topography, onlyugdb a spatial resolution of
about 2 mm, where a cubic mm will contain about 100,000 neyf@murchland, 18.) In
addition, these readings can take a number of secarhds,our requirements would
dictate nearly instant snapshots. Granted, such tednis not unimaginable.

Following this idea, if we can posit that brain imaginchteology may advance to the
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point where we can take exact neural snapshots d¢iltiman brain, that is, to capture the
exact electrical and chemical pattern of the braim, gitven time slice (in real time),
down to the level of single neurons, and for every simgluron, then it will be possible

to capture our set of input conditions, X.

After assuming a suitable capture mechanism we aréas@ltl with the complexity of
performing relevant computations, and performing themahtime. Consider the
enormous complexity of the brain; it is a system thgtzonservative estimates, has
about 1&?neurons and 8 synapses connecting these neurons (Churchland, 205.)
Then is we define a time slice to be relevant to théesaf neuronal events, in the
millisecond range, then to model a time slice of tfar we must model about PO
parameters! This problem is computationally intractaBleen if we had a machine
large enough to represent all of these variables (thealigtpossible since this number is
on the order of the number of grains of sand on a b@aitérating through every
possible combination could take longer than our lifetiferther, even if we could
employ strong heuristics in the search through thesdications, the calculations would

still take much too long to predict an event in time.

Another possibility then is to use a quantum machingu@ntum machine could, again
in theory, perform every possible combination of evéarggantaneously and provide us
with an answer, before the real outcome, thus, aldeifaediction. Here again,

however, we are reliant on futurology. “Don’t forgite brain is able to perform these

calculations”, Thomas reminds us. The complexity efrtiodel need only be as
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complex as what it is modeling. So here, we have afeimentation already to follow.
Perhaps a better model then, would be one in which welrtfwdbrain exactly in our
machine. A simulator, “in a vat”. Each neuron inbh&in is a neuron in our machine,
and each synapse in the brain has an equivalent asAtelhy given time slice, all we
need do is set each of the condition variables in ainlsimulator and allow the
simulator to “run” for an additional slice, as thalrbrain would in the world. This

would provide us with a suitable prediction machine, theadgt in real time.

As alluded to earlier, what Thomas is describing smac&agir of religious overtones.
Afterall, given a machine that can predict exactly waraindividual will do, and what
choices they will make, isn’t that akin to an Omnisti&ond who knows all of our
actions in advance? Thomas reply is “Not exactly,ane proposing only a single time
slice prediction machine.” What he means by this isargenot creating God. That
would be the same as creating a machine that is OmnipQuemtiscient and
Omnibenevolent. He is simply proposing the plausibdity machine that can predict
single time slices of behavior for a given individugalen the full set of captured input
events. Fair enough, Thomas, we can grant this thoughtiment for the purposes of
our discussion. Let us assume, then, that such a mashim&homas’s possession and
that it was available for him to use in predicting anvitlial’'s behavior and that that

individual is me.
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Fatalism vs. Deter minism

What Thomas would like us to believe is then, that @malior is controlled by this
machine. The ideas is that given the prediction ofithehine, we cannot perform any
other act than the act we will perform. For examiileam debating whether to attend
my piano lesson on this evening, Thomas might use te@in@to predict what | will
decide to do, in the exact instance that | am decidirgye Hhe machine is given the
inputs of what | know about past piano lessons, my desiosg | feel that day and my
knowledge as to which Seinfeld episode will be shown on Tihgumy lesson. In
effect, the machine has the same exact information ttain regards to this decision,

because the machine has captured a snapshot of my newral stat

Imagine then that this machine, much to my dismay, pedietspite my capricious
nature, that | will elect to attend my piano lessather than stay home and watch TV. It
is as much as saying that given conditions the wayahe\this is what is “going to
happen.” But, let us first consider an example from Ddbgginet, in his discussion of

human choice machines:

“Going to happen” is a very misleading phrase. Say somethooys a baseball at your head and
you see it. That baseball was “going to” hit you until gaw it and ducked, and then it didn’t hit
you even thought it was “going to...” People confuse detesminiith fatalism. They're two
completely different notions.

In a sense, the fatalist view would agree that if @newere predicted to occur, that it
must occur, and there is nothing | can do about it. Uldvin fact be prevented from
choosing any other choice and would only be following dipted trajectory. What if |
were to “duck” this ball then and choose as | please?mlory to Thomas, “That is

exactly what is predicted. The machine predicted youicetio My free choice then is
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an illusion, as he would have it. While we might baghea that | do not have to follow a
set trajectory, the fatalistic dogma, but can chadseh path | might follow; his

supposition is that the machine will predict that pathwill predict in advance my dodge
of the baseball, so to speak and yet still determinelmice. This is where our notion of
free choice is hinged: if my choice is determined isfita choice? Thomas doubts that

this is the case, let us take a deeper look.

In Thomas’s ideas about choice, the freedom to chodzelisipon the complexity of

the factors involved in the choice, the sheer numbpossibilities. Solve the
complexity, and you remove the freedom from the choldewever this distracts us
from the real meaning of freedom of choice, if we coesthe notion of what it means to
be free, we are truly free to perform an act if notmegjrictsus or prevents us from that

action.

We seek support for our argument from Susan Wolf in redarpgsrforming an action X:
if it has been predicted that we do X, then it “musth@ecase that something prevents
one from doing anything other than X or perhaps that someittieideres with one’s
ability not to do X. (Wolf, 115.) But that is not theseaat all. In fact, nothing prevents
me from exercising my knowledge, skills and abilities tadkemy actions. | am in fact
free to make a choice because given a situatimuld choose otherwise. Knowing what

| will choose does not in any way limit my abilibychoose.
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Conclusion

As a result, even if Thomas could precisely predictactjons, he would only be
reviewing predictions of what | withoose It is no different in this sense to look back
on what | did choose than it is to look forward on whatll choose. The choice is still
mine to make and a prediction machine does not force meake one choice or another
and does not in any way prevent my choice. It only vevimy choice, albeit, in
advance. It can be thought of along the same lineslot®@r telling an expectant mother
the sex of her baby, through the use of sonogram teaydiefore the actual birth.
Telling the mother that she will have a boy does no&fdwr to have a boy, it only
provides information in advance of an outcome that wotlidravise not be known until
later in the future. While we could argue that with aception, the outcome had
already been formed prior to the sonogram or birth, last not yet known, the same
argument might hold for my decision architecture, whercensider it as a processor of
a set of conditions and effects, X. Of course, giteensame set of inputs to a
mathematical equation, we will always get the sampuast whether we run that
eguation now, or in advance, in a prediction machine,itbirnmy skull. Even if this
suitable prediction machine exists, and Thomas weredsess it, it is of no consequence
to me that my outcome may be known in advance, begaudsg knowing it, it is still in

no way restricted. My choice remains mine own. Afisu@ can see that free will and
predictability (as well as unpredictability) are noslesnsistent: free will being based on
causality, | remain free to select my actions, whelli®mas can predict them or not.

Afterall, Thomas, one might think you would have knowwels going to say that.
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Footnotes

1) This estimate is commonly known, but an explanationbzafound on:
About Big Numbers. (author unknown)
http://pages.prodigy.net/jhonig/bignum/
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