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Introduction
This is a draft essay put out for comment. I'm also using it to collect my thoughts on the subject of
coincidences and premonitions. The paper has many reads on Research Gate, so today I went through
and cleaned up some of it  [2020-02-14].  Comments and feedback are appreciated.

Some years ago a friend who was having some difficulties began to notice street lights going out.  To
his recollection in the entirety of his life he had never noticed such a thing before, but it had become a
nightly occurrence. 

I read a book by Carl Sagan where he argued that educated people had a responsibility to call out
superstitions, so I decided to follow his advice and explain to my friend that there was a mundane
explanation. Luckily, Sagan also discussed coincidence, and had pointed out that coincidences should
happen sometimes.  From this point of view all I had to do was spin the numbers and the mundane
explanation would emerge.  

When an amazing coincidence occurs the observers tend to broadcast this experience.  This can lead to
a general perception that such coincidences occur more often than they actually do,  and thus lend
credence to stories that have a theme that 'strange things are happening', or lead a person to a false
conclusion that there is some external force that is responsible.  Add some stress and a small amount of
hysterics to this mix, and grand myths can emerge.  In this manner we have been conditioned to accept
superstitions.

The first hypothesis I came up with was simply that sodium lights cycle. The eye is sensitive to motion.
However, when a defective light cycles on, and then one looks up, one does not notice anything strange
because there is a complete pattern of lights running down the street.  There is nothing to see when the
light turns on. In contrast when such a light cycles off, and one looks up, the pattern is broken and one
takes notice.   Hence, a person is going to tend to notice when one turns off, but not when one turns on.

After I proposed this I was plagued by seeing street lights turning off whenever I looked down a street.
It did not matter where I traveled, even when I went abroad I would witness this. As was the case for
my friend, I did not recollect ever having seen this happen before.  At first I thought I was just suffering
from a perceptual bias.  People tend to notice something recently pointed out by others, this effect is
called Frequency Bias, or the Baader-Meinhof Phenomenon. [Wikipedia has a list of cognitive biases
https://en.wikipedia.org/wiki/List_of_cognitive_biases#Frequency_illusion.]   But  how many of  such
events should a person witness before reasonably concluding something unusual is happening?

I was lead to the same situation my friend was in.  Then a funny thing happened after a few months– it
stopped.  Surely so many bulbs could not have all been replaced all at once in such diverse localities. I
have rarely seen a street light cycle off since, and it is not for the lack of sample points.  

Some years later I had the pleasure to work with Richard Shoup at Quicksilver Technologies.  At that
time Richard was working with some people associated with the Princeton PEAR project.  Richard
made that claim that probability of coincidences lied outside the envelope of what was expected by a
small  amount.   [https://en.wikipedia.org/wiki/Princeton_Engineering_Anomalies_Research_Lab].
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Could this be a case of that?

In the first few sections of this paper I provide conventional explanations for coincidences.  In the latter
sections I provide a couple of unconventional explanations.  In one I point out how non-monotonic
logic, such as we see in artificial and natural intelligence, leads to the false perception of coincidences
and premonitions.  In the other I make the case for macro observable Quantum Mechanical phenomena.

Vantage Points
An individual's perspective of a random event is different from what we find when summarizing over a
population group, but this shift in context is a nuance that is often overlooked.   For example, suppose
there is a lottery whereby one ticket is selected among a million tickets sold.  The odds of winning on a
given ticket is one in a million.  So if you bought a ticket and won you would be very lucky indeed.  In
contrast, if we leave the person who wins the lottery as a free variable, then we have a very different
situation:  the probability that someone will win the lottery is a near certainty.    

Say the lottery winner's name and some details about him or her is broadcast in some short segment
where they say “here is a the lucky winner”, but to the producers of this segment there was no luck
involved as it was a near certainty that there would be someone to show off as the winner.  It is not
really an unusual sight to see a person who has won a lottery, rather it is unusual to see that a particular
person won the lottery.  The more discriminating our choice of particular is, the more unusual the event
becomes. 

There is another interesting perceptual effect after the event.  After the winner is announced that person
gets our attention.  However most all of the other people who did not win remain unknown to us.
Hence, for each individual it appears that the lottery was a competition between two or so people, with
others only far off, so the competitor just happened to beat them out. This fits the model of more
conventional competitions, such as a boxing match. This misconception causes a person to perceive
that the odds of winning are much better than they really are.

Now suppose an unfortunate lottery player is buying his or her tickets from a disreputable store that is
actually selling tickets from last month's lottery.   In this case there is a precondition, as to whether
there was a winner in the prior lottery.  The probability of such a ticket paying off is much lower than if
a person bought a ticket from the current lottery.  Bay's Theorem can be used for computing conditional
probabilities. Such conditional probabilities apply to the sections on manufactured coincidences and
algorithmic coincidences.

Degrees of Variation
In the lottery example people with a different vantage points perceived probabilities differently. The
winner was an individual from one point of view, but just  someone who won from another point of
view.   As another  example of the effect  that  variables  can have,  suppose you teach a  class  of  30
students.  Now you wonder, what are the odds that any given student has a  birthday on a particular
date.   Say April 1st.   We can work this out with a simple equation with 1 minus the inverse situation,
that everyone does not have a birthday on that date:

     1−(1−
1

365.25
)

30

=.079

So there is about 7.9% probability that someone in your class has a birthday on that date.   

2/8



Now lets allow the date to vary by asking the question of whether two students have the same birthday.
You know how it is so surprising to meet someone with the same birthday, so what are the odds that
this coincidence will happen in our class?  The common perception is that it will be pretty low.   

To calculate this lets start by picking a person who has a birthday on date  d, then asking what the
probability is that another given person has a birthday on that same day.  Well this is simply 1/365.25

Now we have to ask this question for every member of the class paired against every other member, so
consider how many unique pairings there are in a classroom of 30.  Suppose we start with a given
student, say Ted, then there are 29 others Ted can be paired with.   Now everyone has been tried with
Ted, so we can consider pairs that don't include Ted.  Say we pull out Martha next.  She can be paired
with 28 others.  It is one less because she has already been tried with Ted.   Thus the number of pairs is
29+28+27+ ... 1.    The sum of integers from 1 to n-1 can be expressed as:

∑1

n−1
i =

n(n−1)

2

Hence the probability that two people have the same birthday is:

1−(1−
1

365.25
)

n (n−1)
2

When n=30 we find there is a .70 probability that two students in the class will have the same birthday,
so the common perception is wrong.   This counter intuitive result is a due to the number of trials cases.
Due to extra variation in the model there are 435 trials instead of the 30 when we tried to match a
single date.   

Now suppose you do the survey and find a successful pairing.  You ask the two students to stand up.
They do and look each other.   Both are then thinking, wow what a coincidence that someone in the
class has a birthday on the fixed date of April 1st like I do,  the probability of that is only .079.   Yet,
there is a  .70 probability that as least two students in your class will experience this coincidence.  

[This is known as the birthday problem, https://en.wikipedia.org/wiki/Birthday_problem]

Algorithms at Play
Suppose you are invited to play a game like in the story Lady and the Tiger.  You are given three doors
to chose from, and behind one of them is a beautiful lady, behind the other two there are hungry tigers.
Some  unfortunate  Colosseum contestants  might  have  actually  played  this  game.   But  times  have
changed, perhaps you don't like just any lady because someone said she was beautiful, or perhaps you
are suicidal and want to find a tiger or something, so lets restate the premise here and just say there is a
prize that you want behind one of the doors, and there is nothing of interest behind the other two doors.

There are three possible initial conditions where the prize occurs behind each door A, B, or C.

Now we add an intelligent observer. Of course we call him Monty from the show “Lets Make a Deal”.
Monty knows what is behind the doors. Monty asks you to pick one of door A, B, or C, and you oblige
him by picking door B.  You expect that because you have made a selection, the door will now open,
and  you have 1 out of 3 odds of winning the prize.

However, instead of ending the game Monty playfully opens door C, and shows you nothing is there.
Then he asks if you want to change your selection.  As Monty works for the game company you might
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assume he only does this when people pick the correct door.  If you think Monty would be working
against your favor, i.e. that he is following an algorithm to cause you to lose, then you should stick with
your pick of door B as it is even more likely to be correct than you initially calculated.  Anyone with an
older brother knows all about this scenario.  

However,  it would be rather unfair of Monty to be working against you, as it would not serve him well
to become known to as distrustful.  So perhaps instead you assume a different mechanism, i.e. that he is
being helpful or at least randomly choosing when to extend the game.  Perhaps the choice to extend the
game is random because it is correlated to the independent event of making the show time exactly one
half hour.  

But of what help is he giving you by his opening door C and asking you to change?  It appears there are
still 50/50 odds that the prize is behind door A or B.  What good would changing your guess be?

But notice this,  had Monty opened door C  and exposed the prize, the game would end, but this did not
happen.  In order for Monty to extend the game Monty has to adopt an algorithm of avoiding the door
with the prize behind it.  Yes, for the initial case where the prize is behind door B he can open either
door A or C to continue the game, but for the other two initial cases Monty must avoid the door with
the prize.  (If it is behind A, he must chose C.   If it is behind C he must chose A.)  When using this
algorithm in two out of three of the initial cases the prize will be behind the door that Monty avoided.   

Hence, if you keep your selection you indeed have a 1/3 probability of finding the prize.  However, if
you change your selection to the other door that Monty avoided you have a 2/3 probability of finding
the prize.  

What we have in the Monty Hall problem is a sort of computed algorithm that is fed by a stochastic
initial  condition.   However,  just  because  the  initial  condition  follows  uniform  probabilities  the
probability that the machine will be found in any particular marked state upon halting might be far
from uniform.  In common observation of complex systems our intuition is that all the variables will
cancel out leading to Gaussian or uniform distributions, but this can be very wrong.  When it is wrong
we tend to see in this deviation from intuition the occurrence of coincidences which are in actuality
artifacts of the a tricky Monty Hall.

Being  able  to  perceive  and  take  into  account  algorithms  that  people  apply  to  modify  stochastic
processes is surely an important skill for gamblers.

[This is known as the https://en.wikipedia.org/wiki/Monty_Hall_problem, and it was made famous in
the movie  "21".]

Manufactured Coincidence
I was wondering what some old friends from high school were up to these days.  I'm not exactly the
sentimental type so some decades have passed since I thought to check up on them.  I was hopeful I
could learn something with little effort because of Google.   I typed in one of my old buddy’s name,
home town, and name of the college he went to, and  I was pleased to find a result complete with an
email address.

I wrote the person asking questions that were the same that I had typed into the Google search, so they
were a poor choice for confirming the result.  However the man I wrote did not know he had been
Google selected.  He replied in the affirmative to all  the questions, but the problem was he didn't
remember me.  I thought to jog his memory with a few stories and then we realized he was not my
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chum from high school.  He then wrote, “What a coincidence, same name, same home town, and same
college - though different graduation date!”  But it wasn't really a coincidence, because Google would
not have returned his name had those not matched.

Google searches can be used to manufacture such coincidences.   All the results returned by Google
will coincidentally have in common the search keys.  Perhaps one of the matches will be correct.  The
others will be incredible coincidences.

As another example of this effect, a con artist sent out a newsletters to 256 investors.  However the
newsletters  were  not  identical.   In  half  of  them he  predicted  one  event,  and in  the  other  half  he
predicted its opposite.  For the 128 subscribers he had given good information to, he then sent out a
second newsletter.  Again there were two versions of the letter.  By the time he sent out 5 rounds of
newsletters he had made amazing correct predictions 5 times for the 8 remaining people.  These 8
people considered the man to be a prophet.  That is when the con artist took them, he set up a fake
investment,  strongly recommended it,  and kept  the money.   Fortunately for us,  as  this  is  how we
learned of this story,  some of the investors were talking with each other and discovered that their
newsletters did not match. The con artist was then caught and punished.

Correlative Functions
Suppose a communications receiver was looking for one of N functions on a noisy channel (a symbol
in a message being a function of time).  An efficient way to do such a thing is to calculate running
correlations of the received signal against each of the N functions and then to pick the one that has the
strongest correlation. We may weight the raw correlation against message frequency or importance.
This approach can sometimes find faint messages against a highly noisy background.   

However there are problems with this approach.  If none of the N functions are present, or a function
other than one of the N functions is present on the input signal, the receiver will still pick one of the N
and thus “hear” something that is not there.  Furthermore there is a finite probability that over any finite
amount of time, the noise will cause message a, to actually look more like message b. 

As an example, say that an English speaker is listening to a shortwave broadcast.  It is noisy and he is
trying very hard to pick out words.  Chances are he will hear some.  Now suppose it turns out the
broadcast was not in English, rather in Spanish.  Though some of the sound patterns indeed were sort of
close, the meaning of the perceived word might be very far from the meaning of the actual word on the
channel.

The Google search mentioned in an earlier section can be interpreted in this context, where the function
being correlated against is the search phrase, and the results returned are the signals that matched the
closest.  This analogy makes the most sense if we can define some sort of concept space.

The human brain appears to use this correlative functions approach for pattern recognition in vision and
hearing.  Hence, people are likely to notice things they are looking for even when they are not present.
An extreme example is that of hysterics, where a person is wound very tight  and biasing searches
towards certain patterns.  Such a person will see these patterns  'coincidentally' everywhere.

Hebbian Learning
The human brain is  a collection of connected  neurons.   Each neuron has one cell  body, or  soma.
Leading away from the soma is a long thread known as an axon.   Also on the soma there are a number
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of bumps called dendrites.  The axon of one cell leads to other cells and contacts at the dendrites of
other cells.  The contact points are known as synapses.   

When a neuron soma becomes excited, it fires an electric signal known as an action potential, which
travels down the axon where it  attempts to excite other connected somas.   According to Hebbian
learning theory when a set  of  stimuli  repeatedly result  in  a  given soma firing,  the  synaptic  joints
connected to the axons that caused that firing become more sensitive.  Roughly, this means that neurons
are coincidence detectors.

Classical conditioning results appear to confirm that the brain is a coincidence detector.  For example,
in the seminal experiment by Pavlov,  in a first stage of the experiment it is noticed that a dog salivates
when food is presented to it, but does not salivate when a bell is rung.   In a second stage the dog is
feed food and the same bell is rung simultaneously.   It is observe that the dog salivates.   In the third
stage only the bell is rung.  However, unlike in the first stage it is now observed that the dog salivates
when just the bell is rung.  The dog has learned to think of dinner at the ringing of the dinner bell.   

Hebbian  learning  and the  results  from classical  conditioning indicate  that  people  are  keen  to  pay
attention to, and to learn from, coincidences.  In a sense we are coincidence detecting machines, so we
are going to perceive more coincidences than a dry scientific calculation predicts should be there.

Parallel Threads of Consciousness
I think this might be a new explanation for coincidence and premonition, and it is a powerful one.

We largely consider ourselves to have one thread of consciousness. Each of us knows who we are, and
our understanding of the present is a result of our recollection of the past.  Each of us makes predictions
of the future based on what we know of the world, and the information we have gathered.  When things
do not go as predicted, we are a little surprised, and consider the surprising event to carry information.

The brain is  not a fast  computer.   The time it  takes an action potential  to travel down an axon is
measured in milliseconds or even tens of milliseconds.  Yet the brain can handle computing tasks not
within reach of 2 gigahertz processors.  The brain does this because it is a highly parallel computer.

As the brain is a highly parallel computer the idea of one consciousness appears unlikely.  The more
likely  case  is  that  the  brain  has  perhaps  tens,  or  even  hundreds  of  independently  consistent
consciousness threads, and at any instant the brain may chooses which among them is to be dominate.
From time to time the brain may decide to shift to a different, better, thread of consciousness.

We already know from brain scans that the amygdala can switch between two different threads of
consciousness, one being from the neocortex, and the other from the limbic system.  This is thought to
be important for balancing between decisions that have to be made quickly and those that are better to
be more studied.  Thus there is already proof for two threads of consciousness and the brain switching
between them.

Premonitions would then be perceived due to the brain choosing a thread of consciousness that it deems
best because it is the most likely to lead to survival or thriving, rather than being best due to holding the
most faithful reproduction of perceived past events.

As an example, suppose two people are having a conversation in a café.  Then the likely main thread of
consciousness  is  gathering  information  from  the  other  person.   Simultaneously  other  threads  of
consciousness will  be following every other conversation within earshot, and parsing other cues from
the environment as well, though the person  is not immediately aware of it.

6/8



Later the brain might cause one of these other threads to become the main thread, or the information
from those others might be remembered.  

Because the brains of all people are unconsciously processing so many different threads of information,
even from conversations that are only overheard, there is a wave front of information that propagates
through crowds of people at a very fast rate.  Thus it is would not be a coincidence for our example
person to go back to the office and find that other people are talking about the same thing that he or she
then realizes to have overheard at the café.  The people at the office received the same information
through the same wavefront that had traveled a different path to reach the same location, just as a
propagating radio wave will take every available path.

Each thought thread/consciousness thread is consistent within reason, but some more readily fit the
here and now than others. People are always selecting ones that makes themselves appear to be the
most perfect.  As they move to other threads, they do not acknowledge that the past was different in
their perception on the original thread, as the past and present are measured within a thread and not
between threads.  In this manner individuals do not perceive themselves to be inconsistent, but they do
perceive coincidences and premonitions.

The Schrödinger Equation Is Bounded in Four Dimensions
Suppose that one takes into account all of the effects I mention above, but still finds that coincidences
occur more often than they should at random, as the PEAR's people have suggested is the case.  Then
here is another explanation.

In lay terms, I am suggesting that the universe itself might multiple threads 'of reality' and is selecting
between them.  All threads are perfectly consistent between their present and their past, so the only way
to detect the switch is by the existence of premonition and coincidence being more highly represented
than it should be.

Put in more scientific terms, lets notice that the Schrödinger equation is constrained in four dimensions.
We do not have a fixed past, present or future, rather we have a probability of one.  This is true except
at points where the equation is constrained.  These constraints occur in time as well as in space.  So for
places in space that are highly sampled there is a great deal of stability.   For places in space where
measurement has not occurred, depending on the value of the wave function, there can be a great deal
of uncertainty about what would be found when a measurement is made.

Accordingly events in the past which are not well defined in our present, may become defined after
new measurements are made, and we might experience a different past depending upon the choice of
measurement made.  

It is not the case that the past and present are stable like concrete, and the future undetermined, rather
the past and present are changing as a result of measurements made in the present or future.  The wave
function partially collapses, and this collapse affects all four dimensions.  

Because the parts of the wave function which collapse do so in a manner as to produce a consistent
result, the changes that occur to the past will always be such that they align with observations in the
present.  

The parts of the past that can change are the ones that have not yet collapsed.  These are things we
know little about and are not highly implied by observations in the present.  When future events cause
them  to  become  defined,  then  that  newly  defined  past  can  have  profound  implications  on  our
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understanding of events both past, present, and future.

I suspect that we do not need to have new physics to lead to this conclusion, but that it already falls out
of what we know of quantum mechanics.

[For additional pondering on this subject, see my paper, “The White Knight is Talking Backwards”,
https://www.researchgate.net/publication/317181287_The_White_Knight_is_Talking_Backwards_-
_A_Bayesian_Hot_Gas_Crystallization_Model_for_QM.]

Conclusion
When we run through direct statistical analysis we find that the streetlight cycling experience is highly
improbable.  That is unfortunate as it made it very difficult to keep my promise to Dr. Sagan.

Could it be that this is a manufactured coincidence? One means of manufacturing it would to contrive
the story. How would you know?  However I would not trifle with your sensibilities. It is a real story.

Perhaps there is one main manufacturer for street lights world over, and they sent out a batch of bad
bulbs.   Also suppose some fraction of  the  bulbs  on streetlights  are  replaced on a  regular  rotation
schedule.   Then these bulbs were replaced as part of a recall, or because it was time for them to be
rotated out. We could then use Bay's Theorem to modify our probability computation and find that
given this condition it is not surprising that my friend and I had such an experience.   The very fact that
my friend raised this issue to me is suggestive that such a condition exists.   A google search did not
find any evidence for this, and it seems unlikely given the geographical prevalence.

Then we have cognitive bias due to non-monotonic logic.  Accordingly, in our minds we are always
running through many possible interpretations of the data we gather.  Our brain then chooses the best fit
for our computational needs and it becomes our conscious experience.  We know that affirmation bias
and frequency bias affects this choice algorithm.  Then others who are not looking for it, or who have
not been given the suggestion that it exists, would not witness this.  This of course includes my friend
and I before it 'started happening'.   After a while our attention moved to something else, there was a
new best fit, and we stopped noticing it.

One potential shortcoming of this explanation is that perceptual bias is not delusion.  The affirming
data would have to appear on the chosen thought thread in the first place.  Another shortcoming is that
this sort of reasoning can be used to belittle any observation and observer. Are we this unreliable?

The most  speculative  explanation is  that  the physical  universe also has  many potential  threads  of
evolution, and that boundary conditions cause us to collapse into the best fit,  sometimes called the
lowest energy state.  In short, that QM effects are macro observable. 

As yet another alternative it is possible that there is a mechanism that perfectly explains this, but that
mechanism isn't  one  of  those  proposed  here.   It  is  something  else  but  we  don't  know what  that
something else is.  

Dr. Sagan, it appears that I have failed you.
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