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In science we search for natural 
explanations for natural phenomena !



Before we say something is out of this world 
first make sure that it is not in this world!



Are Aliens Coming to Earth?!
Are UFOs Their Spacecraft?!



What is more likely?!
UFOs = spacecraft from other worlds?!

UFOs = anomalies from this world?!





   	




The Belief Engine	

Pattern-Seeking Primates	

Connecting the dots	

A appears connected to B	

Association Learning	








Patternicity!
Noun. !
The tendency to find 

meaningful patterns in 
both meaningful and 
meaningless noise.!



A Type I error, or a false positive, is 
believing a pattern is real when it 
is not (finding a nonexistent 
pattern). 	


	

A Type II error, or a false negative, 

is not believing a pattern is real 
when it is (not recognizing a real 
pattern).	




A Type I error: believe that the 
rustle in the grass is a dangerous 
predator when it is just the wind 
(low cost).	




A Type II error: believe that the 
rustle in the grass is just the wind 
when it is a dangerous predator 
(high cost).	




	

P = cTI < cTII	


	

Patternicity (P) will occur 

whenever the cost (c) of 
making a Type I error (TI) is 
less than the cost of making a 
Type II error (TII).	




The Pattern Detection Problem	

Assessing the difference between a 

Type I and Type II error is highly 
problematic, especially in split-
second life & death situations, so the 
default position is to assume that all 
patterns are real. 	


Assume that all rustles of the grass are 
dangerous predators & not the wind.	




The Evolution of Patternicity	

	


There was a natural selection for the 
cognitive process of assuming that all 
patterns are real and that all 
patternicities represent real and 
important phenomena.  	


	

We are the descendents of the most 

successful patternicity primates.	
























Patternicity, Superstition, Control	




Peter Brugger found 
that significantly 
more meaningful 
patterns were 
perceived in the 
right hemisphere 
(via the left visual 
field) than in the 
left hemisphere 
(via the right 
visual field).	




Right Hemisphere Brain!

“There is no doubt that right-hemisphere 
intuitive thinking may perceive patterns and 
connections too difficult for the left hemisphere; 
but it may also detect patterns where none exist. 
Skeptical and critical thinking is not a hallmark 
of the right hemisphere.” 	


	
 	
—Carl Sagan, The Dragons of Eden	












Neural!
Binding	


	

Combining 2 neural inputs into 1: “red circle”	

Downstream neural inputs: closer to muscles & 

sensory organs.	

Upstream neural inputs: further away from muscles & 

sensory organs.	

Neural pathways from downstream regions 
“converge” on their way upstream at “convergence 
zones”	


Information from downstream and upstream is 
integrated at convergence zones via neural binding.	




The brain consists of ~ a hundred billion 
neurons, 1011, 100,000,000,000, ~ # stars 
in the Milky Way. 



The brain consists of ~ a thousand trillion 
synaptic connections between the 
hundred billion neurons, 1015, 
1,000,000,000,000,000 ~ # seconds in  
 30 million years. 

86,400 seconds/day 	

31,546,000 seconds/year	

1 trillion sec. 30,000 yrs 	

1,000 trillion seconds = 
30 million years	














Brugger & Mohr: 40 
subjects L-Dopa, 
increases the levels 
of dopamine. 
Caused believers & 
skeptics to identify 
scrambled faces & 
real and jumbled 
words as normal. 
Dopamine > 
patternicity 	


Effect stronger with 
skeptics than 
believers. 	




Dopamine, Patternicity, 
Creativity, & Madness !



Signal-to-noise ratio!
Too low: Type II errors!
Just right: creativity!
Too high: madness !



Patternicity & 
Paranormal 
Belief	


	

Believers in ESP 

> to see objects 
in 70% 
degraded image 
but incorrectly 
identified it.	




Did you see 
a fish or 
something 
else?	




fMRI Study by Sam Harris, Sameer Sheth, 
Mark Cohen, Annals of Neurology, 12/07 

14 adult subjects scanned while evaluating 
statements as true, false, or undecidable, press a 
button indicating their belief, disbelief or 
uncertainty	




	
 	
Mathematical:	

	
(2 + 6) + 8 = 16.	

62 can be evenly divided by 9.	

1.257 = 32608.5153.	


	
Factual:	

Most people have 10 fingers and 10 toes.	

Eagles are common pets.	

The Dow Jones Industrial Average rose 1.2% 
last Tuesday.	

	
 	
Ethical:	

It is bad to take pleasure at another’s suffering.	

Children should have no rights until they can 
vote.	

It is better to lie to a child than to an adult.	




1. Contrasting belief and disbelief in the 
brain scans yielded a spike in neural 
activity in the ventromedial prefrontal 
cortex, associated with decision-making 
and learning in the context of rewards.  



2. Contrasting uncertainty with both belief 
and disbelief revealed elevated neural 
action in the anterior cingulate cortex 
(ACC), our error detection network. 	




3. Contrasting disbelief and belief showed 
increased brain response in the left inferior 
frontal gyrus, the anterior insula and the 
dorsal anterior cingulate, all associated 
with responses to negative stimuli, pain 
perception, and disgust. 	




4. Significant reaction time differences in 
evaluating statements:	


Belief statements are evaluated quickly	

Disbelief/Uncertain statements slower 



We accept appearances as reality until 
they prove otherwise.  

Belief comes quickly and naturally. 
Skepticism is slow and unnatural. 
Most people have a low tolerance for 

ambiguity. 
The mere comprehension of a statement 

entails the tacit acceptance of its 
being true, whereas disbelief requires 
a subsequent process of rejection. 



Humans are Pattern-Seeking!
Storytelling Primates!















The Impossible Crate Illusion!



Jerry Andrus’ 3D Impossible Crate!





Fred Kingdom, Ali Yoonessi, Elena Gheorgiu, McGill U. 



Fred Kingdom, Ali Yoonessi, Elena Gheorgiu, McGill U.	








The Shadow Illusion!
Edward H. Adelson, MIT 







The Table Illusion!

Illusion by Roger Shepard	






2000 Presidential Election Florida Recount!
Count the Black Chads!!









Effect 1st discovered by Peter Thompson, York U	




2 cell types: 
rapid 
magnocellular 
pathway 
(general face), 
slower 
parvocellular 
pathway 
(facial details 
such as eyes, 
nose, and 
mouth	




Contrasting Faces by Richard Russell, 
Harvard University	












The Nun Bun!



Our Lady of the Chicago Underpass!







The Virgin 
Mary on a 
Grilled Cheese 
Sandwich!
!
Sold on eBay 
for $28,500 to a 
Las Vegas 
Casino!









Dawkins, Shermer, Randi Visit the Icon	




   	




   	




   	




   Is it really a miracle of Mary…	




   or is it a miracle of Marge?	




What is the difference between…	

the Wind & a Dangerous predator? 	

The wind is inanimate, a dangerous 

predator is an intentional agent.	




Agenticity!
The tendency to infuse patterns with 
meaning, intention, and agency, often 
invisible beings & from the top down. 



Souls, spirits, ghosts, gods, demons, 
angels, aliens, intelligent designers, 
government conspiracists, and all 
manner of invisible agents with 
power and intention are believed to 
haunt our world and control our lives. 



Agenticity & Animism	




Agenticity & Polytheism	




Agenticity & Monotheism	




Agenticity & Aliens	




Agenticity 	

&	

Intelligent!
Designers!



Agenticity &	

Intelligent	

Government	

Designers!

The God of !
the Government!
	




Government Agents will Save Us 	




Agenticity & Conspiracies!







Lincoln Was 
Assassinated by 
a Conspiracy	




JFK Conspiracies!













The Conspiracy Theory Detector	

1.  Proof of the conspiracy is a pattern of “connecting the 

dots” between events that need not be causally connected. 
When no evidence supports these connections, or when the 
evidence fits equally well to other patterns—or randomness
—the conspiracy theory is likely false. 

2.  The agents behind the pattern of the conspiracy would need 
nearly superhuman power to pull it off. Most of the time 
people are not nearly so powerful as we think they are. 

3.  The conspiracy is complex and its successful completion 
demands a large number of elements. 

4.  The conspiracy involves large numbers of people who 
would all need to keep silent about their secrets.  

5.  The conspiracy encompasses some grandiose ambition for 
control over a nation, economy or world domination. 	




The Conspiracy Theory Detector	

6.  The conspiracy theory ratchets up from small events that 

might be true to much larger events with lower 
probabilities of being true. 

7.  The conspiracy theory assigns portentous and sinister 
meanings and interpretations to what are most likely 
insignificant events. 

8.  The theory tends to commingle facts and speculations 
without distinguishing between the two and without 
assigning degrees of probability. 

9.  The theorist is extremely and indiscriminately suspicious of 
any and all government agencies or private organizations. 

10. The conspiracy theorist refuses to consider alternative 
explanations and seeks only confirmatory evidence to 
support what he has a priori determined is the truth.	




Agenticity & Dualism!
 



Agenticity & Theory of Mind!
2 areas (cortex & temporal lobes): 	


	
Anterior Paracingulate Cortex (APC): 
perception of intentional behavior on the part of other 
organisms, such as “that predator intends to eat me.” 	


	
Superior Temporal Sulci (STS): essential for the 
retrieval from memory of personal experiences, such 
as “the last time I saw a predator it tried to eat me.” 	




Agenticity & Temporal Lobe!
Wilder Penfield’s 1963 Temporal lobe 
stimulation: déjá vu, OBEs, trances/fugue states, 
feelings of being in the presence of others, 
hearing music, hearing angelic voices, intense 
meaningfulness, connected to a force greater 
than themselves, talking to God.	




   	
Deep temporal 
lobe stimulation 
of the amygdala 
and hippocampus 
of the limbic 
system produces 
feelings of 
intense 
meaningfulness, 
depersonalization, 
connection with 
God or cosmos. 



   	
All Belief is Mediated by the Brain!
“Mind” is just a word for what brain does.!

If a portion of brain is lost, mind function 
associated with it is lost, unless rewired. No 
neural structure, no mind function.!

 



   	
Near-Death Experiences!
Out-of-Body Experiences!



   	
Major General Dr. James Whinnery, USAF!
G-Force Loss of Consciousness in Pilots!

G-LOC Out-of-Body Experiences!



   	
Stimulation of right angular gyrus (red) 
 produces Out-of-Body Experiences 



Are UFOs Coming to Earth?!
Are Humans being Abducted by Aliens?!



What is more likely?!
UFOs = spacecraft from other worlds?!

UFOs = anomalies from this world?!



What is more likely?!
Alien abductions = alien-human contact?!
Alien abductions = human psychology?!



Sleep Paralysis!
Henry Fuseli’s The Nightmare, 1781  

Several centuries 
ago, the English 
referred to nighttime 
sensations of chest 
pressure from 
witches or other 
supernatural beings 
as the “mare,” from 
Anglo-Saxon 
merran, “to crush.” 
“Nightmare”: the 
crusher who comes 
in the night.	




   	
Sleep Deprivation & Alien Abductions 



   	
Dr. Michael Persinger’s Neuroscience Lab!
The “God Helmet” bombards temporal lobes!







Galileo’s 1610 Observation!
“Altissimum planetam tergeminum observavi”	

“I have observed that the farthest planet is 

threefold”	






Christiaan Huygens Systema Saturnium 1655!

I Galileo, 1610	

II Scheiner, 1614	

III Riccioli, 1641	

IV-VII Hevel theory	

VIII-IX Riccioli, 1648	

X Divini, 1646-48	

XI Fontana, 1636	

XII Gassendi, 1638	

XIII Fontana, 1645	




Christiaan Huygens Systema Saturnium 1655!



Christiaan Huygens Systema Saturnium 1655!

















A New Theory of the 
Universe, 1750	








































Adriaan van Maanen 	








Whenever possible…!
Observe, Test, Experiment!

!
Therapeutic Touch!



Massaging the Human Energy Field!
The touchy feely without the touchy  



Emily Rosa’s 4th Grade Science Project: 
Testing Therapeutic Touch!



Can a Therapeutic Touch therapist detect 
Emily’s energy field if they can’t see it?!



The Emily Experiment!



21 TT Therapists Tested, experience 1-21 yrs!



Emily’s Results!
280 trials: 123 hits, 157 misses!
44% hit rate—50% expected!



Emily’s Results Published!!



Emily Wins Guinness Book Award!!



Little Emily All Grown Up!
Science is Sexy!!



   	
Priming Effect!
	

Prime the brain to see & hear	

and it will obey	

	

Belief --> Perception	

Concepts --> Percepts	




PLAY	
PLAY	


If there’s a bustle in your 
hedgerow. 
Don’t be alarmed now. 
It’s just a spring clean  
for the May Queen.  
Yes, there are two paths you  
can go by, but in the long run. 
There’s still time to change  
the road you’re on.  
 



He’ll give you, give you 666. 

Oh  
 

The one whose little path  
would make me sad whose  
power is Satan.  
 

There was a little toolshed where  
he made us suffer, sad Satan.  

Here’s to my sweet Satan.  
 

REVERSE	
REVERSE	




He’ll give you, give you 666.	


Oh  
	


The one whose little path  
would make me sad whose  
power is Satan.  
	


There was a little toolshed where  
he made us suffer, sad Satan.  

Here’s to my sweet Satan.  
	


He’ll give you, give you 666.	


Oh  
	


The one whose little path  
would make me sad whose  
power is Satan.  
	


There was a little toolshed where  
he made us suffer, sad Satan.  

Here’s to my sweet Satan.  
	


REVERSE	
REVERSE	




Listen Carefully!
What Do You Hear?	




Auditory 1!
Downtown!
Downhill!
Backup!
Guilty!
Kilda!
Hilga	




Auditory 2!
Coffee!
Golf!
God!

Equal!
Igor	




Auditory 3!
Respond!
Progress!

Bogus!
Boris	




W at  d  es  th s  s y?!



A e  yo  s r  t at s w at  it  s ys?!



W at  l n g a g e ar  ou rea in ?!



Bivelee it or not, rcesrhaeers at 
Cmabrigde hvae dirvoseced taht the 
oredr of ltteers in a wrod deson't rlaley 
matter. The olny iprmoetnt tihng is taht 
the frist and lsat ltteer are in the rghit 
pclae. Eevn if the rset are tolatly 
julebmd up you can sitll raed it. Tihs is 
bcuseae the huamn barin deos not raed 
ecah lteter indvduilialy, but inesatd 
renizgoecs the wrod as a wlohe. 



   	
Confirmation Bias!
	

The tendency to seek & find 
confirmatory evidence for 
one’s beliefs, and to ignore 
disconfirmatory evidence	




   Confirmation Bias	




   	




   	




   	




   	




   	








Reading Michael Drosnin’s 
response to Michael 
Shermer’s column on the 
Bible “code” and its ability to 
accurately predict the future, I 
could not help but laugh. I 
have been a writer and 
illustrator of comic books for 
the past 30 years, and in that 
time I have “predicted” the 
future so many times in my 
work my colleagues have 
actually taken to referring to it 
as “the Byrne Curse”. 



It began in the late 1970s. While working on a Spider-
Man series titled “Marvel Team-Up” I did a story 
about a blackout in New York. There was a 
blackout the month the issue went on sale (six 
months after I drew it.) While working on 
“Uncanny X-Men” I hit Japan with a major 
earthquake, and again the real thing happened the 
month the issue hit the stands. 



Now, those things are fairly easy 
to “predict,” but consider 
these: When working on the 
relaunch of Superman, for 
DC Comics, I had the Man of 
Steel fly to the rescue when 
disaster beset the NASA 
space shuttle. The Challenger 
tragedy happened almost 
immediately thereafter, with 
time, fortunately, for the issue 
in question to be redrawn, 
substituting a “space plane” 
for the shuttle. 



Most recent, and chilling, 
came when I was 
writing and drawing 
“Wonder Woman”, and 
did a story in which the 
title character was 
killed, as a prelude to 
her becoming a 
goddess.  



The cover for that issue was done 
as a newspaper front page, with 
the headline “Princess Diana 
Dies”. (Diana is Wonder 
Woman’s real name). That issue 
went on sale on a Thursday. The 
following Saturday. . . I don't 
have to tell you, do I? 



My ability as a 
prognisticator, like 
Drosnin's, would seem 
assured—provided, of 
course, we reference only 
the above, and skip over 
the hundreds of other 
comic books I have 
produced which featured 
all manner of 
catastrophes, large and 
small, which did not 
come to pass. 

—John Byrne 



   	
Priming Effects!
Confirmation Bias!

Expectation Violation	






   	




Folk Innumeracy!
—Misperceive and miscalculate probabilities.	

—Think anecdotally instead of statistically.	

—Focus on short-term trends and small-number 

runs. 	

—We notice a short stretch of cool days and 

ignore the long-term global warming trend.	

—We note the recent downturn in the housing 

and stock markets, forgetting the half-century 
upward-pointing trend line. 	


—Our senses are geared to focus on each 
tooth’s up or down angle & ignore the overall 
trend.	






   	
Illusion of Small Numbers!
A small number of data points ≠ a trend	




   	
“Regression to the Mean”!
1. Height (2 tall parents: for every 4 children, 3 

will be shorter for every one taller)	

2. I.Q. (2 smart parents: for every 4 children, 3 

will be dumber for every one smarter)	

3. Hollywood films (producers and directors get 

fired after one bad film, even though their 
films under production go on to success)	


4. Sports Illustrated Cover Curse (to get on the 
cover an athlete has to have a statistically 
extraordinary game or season, which is 
unlikely to happen again)	




The Monty Hall Problem!
Let’s Make a Deal!!

3 Doors: 1 car, 2 goats	

Monty knows what’s behind all 3 doors	


Monty will not reveal what’s behind your door	

Monty can only show you a goat	


You choose Door #1	

Monty shows you what’s behind door #2: Goat	

	

Door #1: ? 	
Door #2: Goat     	
Door #3: ?	

	

Do you want to keep your choice or switch? 



The Monty Hall Problem!
At the start: 1/3rd chance of picking the car 

and a 2/3rds chance of picking a goat. 	

Switching doors is bad only if you 1st 

chose the car, which happens only 1/3rd 
of the time. 	


Switching doors is good if you 1st chose a 
goat, which happens 2/3rds of the time. 	


Thus, the probability of winning by 
switching is 2/3rds, or double the odds of 
not switching. 	




10 Doors: 1 car, 9 goats	

Monty knows what’s behind all 10 doors	


You choose Door #1	

Monty reveals door #s 2-9: Goats	


	

Door #1: ? 	
	

Door #2: Goat	
  Door #3: Goat     Door #4: Goat	

Door #5: Goat   Door #6: Goat     Door #7: Goat	

Door #8: Goat   Door #9: Goat     	

Door #10: ?	

	

Do you want to keep your choice or switch?	




The Monty Hall Problem!
At the start: 1/3rd chance of picking the car 

and a 2/3rds chance of picking a goat. 	

Switching doors is bad only if you 1st 

chose the car, which happens only 1/3rd 
of the time. 	


Switching doors is good if you 1st chose a 
goat, which happens 2/3rds of the time. 	


Thus, the probability of winning by 
switching is 2/3rds, or double the odds of 
not switching. 	




Humans trying to emulate random 
sequences will almost never place more 

than four heads (or tails) in a row.	




In a true random generation, the 
probability of at least one string of 5 or 
more identical outcomes is 0.999 and 

for a sequence of 6 it is 0.96!	




It is easy to 
spot which is 

human 
generated:  it 

is the one 
that looks 

least random!	




The “hot hand” 
Illusion 



The greatest money manager of our time 
What do ant colonies, novels and river systems have to do 
with making money? Ask Bill Miller, the man who's topped 
the market 15 years running.  
 

Fortune managing editor Andy Serwer reports. 
November 15 2006: 4:07 PM EST 
 
(Fortune Magazine) -- Have you heard the story about the money 
managers and the three bears? It was a gorgeous afternoon last June on a 
ranch outside Cody, Wyo. Legendary investor Bill Miller was riding 
horseback with Chris Davis of Davis Funds and Michael Larson, who runs 
Cascade, Bill Gates' investment company.  

The three had been out about an hour when dead ahead of them, no more 
than 100 yards off, appeared three grizzly bears. Larson gently pulled up 
on his reins and quietly began to back his horse away. But Miller had other 
ideas. "Let's see how close we can get," he said, and edged ahead. Larson 
stayed back. "I don't know what Bill was thinking," Larson said later. "I 
guess he figures he's on a horse and can ride faster than Chris Davis."  



The Birthday Probability Game	

The odds of	

getting 2	

people with	

the same	

birthday is	

better than	

50% with	

only 23	

people.	




“Odds of beating S&P for 13 years 
straight are 1 in 149,012” 

“Odds of beating S&P the 14th year 
are 1 in 372,529” 

“Greatest fund feat in past 40 years” 



The Scientific View:  
Assume random 1 in 
2 chance  
of beating S&P per 
fund manager,  
each year… 

Bill Miller  
beating the S&P 15 years in a row 
starting in 1991 =  1 in 32,768… 

Probability of 



… 

… 

… 

… 

… 
. 
. 
. 

Thousands of  Managers:  



Probability of Someone among all 
the managers beating the S&P 15 or 
more years in a row starting any year 
in the last 40 years  =  ???... 3/4 or .75 

Assume random 1 in 
2 chance  
of beating S&P per 
fund manager,  
each year… 



By Andy Serwer, Fortune managing editor	

November 28 2006: 10:58 AM EST	


Expected 15-year run finally occurs 
Bill Miller lucky beneficiary!!  

The greatest money manager of our time 

Headline should NOT be: 

But rather… 

By Andy Serwer, Fortune managing editor 
November 28 2006: 10:58 AM EST 



   	
Illusion of Large Numbers!
Black Swan effects in complex systems	

Million to one odds happen 300 x/day	




   	
Framing Effects!
If you were at a store where an item cost $100, 
would you walk six blocks to purchase that same 
item for $50? If the item were $1000 at the first 
store and $950 at the other store, would you 
walk the six blocks?!

Amos 	

Tversky	

	

	


Daniel 
Kahneman	




   	
Anchoring Fallacy!
  

Question 1: what percentage of African 
nations are members of the United Nations? 
Do you think it is more or less than 45 
percent? Please give an exact percentage. 

  
Question 2: what percentage of African 
nations are members of the United Nations? 
Do you think it is more or less than 65 
percent? Please give an exact percentage. 







Miracles = 1 in a million odds	

	


We see & hear things happen about 1/second	

30,000 seconds in one 8-hour day	


1 million events per month	

Most are insignificant	


We should expect about 1 miracle to happen, 
on average, once a month	


	

Confirmation bias: 	


we remember the unusual, forget the usual	

 



Death Dreams	

5 dreams/day = 1,825 dreams/year	

1/10 remembered dreams = 182.5/year	

295 million Americans = 53.8 billion remembered 

dreams/year	

Each of us knows about 150 people fairly well 	

Network grid of 44.3 billion personal relationships 	

Annual U.S. death rate = .008 = 2.6 million/year	

Inevitable that some of those 53.8 billion 

remembered dreams will be about some of these 
2.6 million deaths among the 295 million 
Americans and their 44.3 billion relationships. 	


It would be a miracle, in fact, if some death 
premonition dreams did not come true	




How to See the World Anew!
1. Think out of the box, change perspectives, 

look for the gorilla	

2. Look for new patterns, be playful, relaxed, 

and see the bigger picture	

3. Be curious, ask why, examine the unexpected	

3. Look for disconfirmatory evidence and 

alternative explanations	

4. Seek peer review, constructive criticism, and 

feedback	

5. Be willing to change your mind, to say “I 

don’t know” and “I could be wrong”!




