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On Tap for Today

• Review

• Brain Interventions

• COVID Brain

• Good or Bad

• Cognitive Biases (1)



Review

• Our brains react based on genetic and 
epigenetic considerations and learning.

• What is brought to conscious awareness is 
what our brains consider necessary.

• It can be what we label emotions or what we 
label rational thought.

• That which we call emotion precedes what we 
call rational.



Taking Control

• We can take conscious 
control over our brain waves.

• We can learn limited control 
over release of 
neurotransmitters.

• We can lessen or enhance 
extent of release.

• We can control how we 
respond to release.



Focusing on the Big Picture

• We can dig into the trillions of 
complexities in the brain and how things 
act and interact.

• It will always be a limited understanding.

• But we do not need to dig in the weeds.

• We can learn what works for us.

• Everything is interconnected so big 
picture changes will do the trick.



Are We Good Or Bad?

Let’s Ask Nina Simone



Dr. Jekyll or Mr. Hyde

• Philosophers have long debated, “Are humans basically good or evil?”

• Brain research shows that almost all people are basically good when they 
are free to be themselves.

• Context, learning, and framing matter.  Think about stepping on a spider, 
killing animals for sport or food, responding to people who are LGBTQ.

• External structures such as countries, corporations, and religion can also 
warp natural tendencies, positively or negatively.

• Brains are particularly sensitive to and reactive to threat or fear of loss.

• Those reactions may bring relief, but not joy or pleasure.



Feeling Real 
Good – What 

the Brain 
Likes

Positive social 
interactions

Giving to 
others

Gratitude



Gratitude

• Not only feels good but highly therapeutic

• Heavily used in meditation and relaxation techniques

• One of the most positive aspects of religion is the practice of gratitude 
– thanking God

• Feeling gratitude works whether it is directed to nature, family, other 
people, or a deity.



Giving to 
Others More 
Rewarding 

than Spending 
on Oneself

• Research shows that donating to others or doing 
volunteer work activates the same reward 
centers as exercise or eating foods we like.

• Spending on ourselves does not.

• When we spend on others, fMRI’s show activity 
in the ventral tegmental area (VTA) where 
dopamine originates in the brain.

• Also shows activation of the subgenual
cingulate, an area rich in serotonin transporters.

• Things are more complicated, but those 
measurements are meaningful.  Video

https://bigthink.com/series/your-brain-on-money/giving-to-charity/


Use It
or

Lose It

• Research showed an average of 38% 
reduction in memory capacity following 
retirement, controlling for age. Study

• In a study with participants randomly 
assigned to volunteer or not volunteer, 
those who volunteered experienced 
hippocampus growth while those who 
did not volunteer experienced 
hippocampus shrinkage.

• Impact was stronger in men than in 
women.  Study

https://link.springer.com/article/10.1007/s10654-017-0347-7
https://alz-journals.onlinelibrary.wiley.com/doi/abs/10.1016/j.jalz.2014.12.005


Listen to the 
Neurotransmitters

• Neurotransmitters influence or even 
direct our actions.

• Some motivate us to stop certain 
behaviors.

• Others motivate us to repeat other 
behaviors.

• When it comes to our relationship with 
living things, those that motivate us to 
want more, come from positive social 
interactions and altruism.

• That is who we are when we are not 
afraid and have not been taught 
differently.



UCSF Intervention

• It was a single proof of concept, not a research 
study.

• People have been working of physical interventions 
for depression for hundreds of years.

• They often work to some extent, fail in others, and 
sometimes have disastrous effects.

• It all started in 1848 when our old friend Phineas 
Gage had an iron rod pierce his brain, dramatically 
changing his personality.

• That led to the lobotomy.



Lobotomy

• Severed the Prefrontal Lobe from the Thalamus.

• Primarily used on people acting out in uncontrollable manners.

• Reasonably effective but also destroyed much of what makes us human.

• Walter Freeman, an American neurologist and psychiatrist is well known 
as the “father of the lobotomy”, performing over 3000, starting in 1936.

• John F. Kennedy’s sister Rosemary was given a lobotomy by Dr. Freeman, 
ostensibly for acting out behavior, but more likely because of her interest 
in boys.  For Dr. Freeman, lobotomy was the solution for all problems.

• Left her totally incapacitated and needing special care as long as she lived.

• Recorded cases of successful, and unsuccessful treatment of depression.



Electroconvulsive Therapy (ECT)

• Commonly referred to as shock therapy.

• Historically used for multiple conditions, one of which has been depression.

• Electrodes run electricity through the brain, creating a temporary seizure.

• High and frequent doses often created serious brain damage.

• More recently, lower, more targeted doses eliminated much of the damage.

• No one knows how it works but it sometimes does.



Deep Brain Stimulation (DBS)

• Electrical intervention quite common for those suffering epilepsy.

• Many have depression as a comorbidity.

• Scientists, while mapping electrical currents for epilepsy, were able to map 
those occurring during episodes of depression.

• Previous attempts had some success but with limitations.

• Had to provide continuous current and the circuits differed among 
individual patients.

• Intervention followed mapping depression related circuits and 
identification of brain wave biomarkers appearing before bouts of 
depression.

• Able to have device activate only when those biomarkers were evident.



Future of 
DBS • Certainly a significant advancement in 

DBS and remarkably effective in the 
proof on concept case.

• Unknown how effective it would be 
generally, how long it will last, or 
possible side effects.

• Clearly better to prevent depression or 
fix the problem and this does not do 
this.

• Appears that psychedelics generally do.



COVID Brain

It is a real thing.







Examples of Cognitive Biases



Daniel 
Kahneman

• Psychologist who won the Nobel Prize in 
Economics for his work showing people do 
not act rationally when making economic 
decisions.

• No one has ever figured out why economists 
think of themselves as scientists and thought 
otherwise for 300 years, in the absence of 
empirical evidence.

• Created the field of Behavioral Economics and 
the concept of Cognitive Biases.





Heuristic

• Heuristic – an approach to problem 
solving, learning, or discovery that 
employs a practical method not 
guaranteed to be optimal or perfect, 
but sufficient for the immediate goals.

• Intuitive Heuristic – Concept 
developed by Kahneman and Tversky 
applying heuristics to human 
thinking. It is a heuristic we apply 
intuitively without conscious 
thought. It is the tendency to, “when 
faced with a difficult question, to 
answer an easier one instead, often 
without noticing the substitution”.



Application to Cognitive Biases

• What we call cognitive biases, or what Kahneman calls intuitive 
heuristics, are effective and efficient shortcuts that serve us well, 
except when they do not.

• We perform better because we have them; we would not want 
to lose them.

• We run into trouble when we deny them or create false 
narratives to explain our choices.

• Politics is a prime example where emotional, subconscious 
decisions are believed to be rationally developed.



How Many Cognitive Biases are there?

• We tend to bundle multiple types of behaviors under the term 
cognitive bias.

• Wikipedia lists hundreds and categorizes them by type. Article

• Many overlap and many are probably not cognitive biases with 
little general agreement.

• Every mistake we make or response without adequate thought is 
not a cognitive bias.

https://en.wikipedia.org/wiki/List_of_cognitive_biases


Reasons for 
Cognitive 

Biases

• Survival Instinct – fear of loss

• Efficiency – fill in the blanks – bicyle or 
$17.99

– Speed

– Save energy

• Past experience and exposure

• Some are primarily one reason, others 
combination



Expected Outcome or Value

• Sum of the values of each possible occurrence times the 
probability of that occurrence

• Example – 20% chance stock will gain $500, 40% chance stock 
will remain the same, 30% chance stock will lose $80, 10% 
chance stock will lose $200

• .2 x 500 = 100

.4 x 0 =          0

.3 x -80 =   -24

.1 x -200 = -20

100 + 0 -24 -20 = 56  Expected Outcome gain of $56



Prospect Theory

• Kahneman and Tversky forever changed economics.

• Previous theory – Utility Theory assumed economic choice based on 
weighted probabilities – Expected Outcomes

• Paper led to major overhaul of economics and created Behavioral 
Economics

• Research showed people violated that principle in three ways

– Certainty Effect – prefer certainty even if outcome likely to be less 

– Reflection Effect – more likely to accept risk to avoid loss over risk to 
increase gain even if outcomes are identical

– Isolation Effect – ignoring common components and choosing 
between remaining components



If We Were Rational

• People would be indifferent 
between options with the same 
expected outcomes.

• People would choose the option 
with the greatest expected outcome 
when the potential gains and losses 
were in the same general range.

• Kahneman showed that we do not.



Loss v. Gain

• Generally fear of loss creates more powerful emotional reaction 
in Amygdala than potential for gain.

• Think of hunting – if you miss your prey, you can try again.

• If you get killed trying, no more chances.

• Fear of loss may create immediate emotional response that 
eliminates opportunity for rational thought.

• PTSD creates assumption of impending loss and need for 
vigilance and immediate response.



Kahneman Framing Example 1 - Fear of Loss

• Scenario 1 – gamble 10% to win $95 and 90% chance to lose $5

• Scenario 2 – pay $5 for 10% chance to win $100 and 90% chance to 
win nothing

• Expected outcome the same - $5 gain

• In fact the scenarios are identical, just worded differently.

• People overwhelmingly reject Scenario 1 and choose Scenario 2.  

• Paying for something is okay, losing is not.



Kahneman Framing Example 2

• Original Scenarios, accept or spin wheel to change outcome

1 – Given $50, keep $20

2 – Given $50, lose $30

• Choice of keeping what you have or gambling where expected 
outcome stays the same in both scenarios - $20

• Much more likely to gamble in Scenario 2.  We tend to keep a 
sure thing but to gamble when we perceive loss.

• Basis for Kahneman’s Nobel Prize in Economics

• Groundbreaking work for Richard Thaler’s Nobel Prize



Insurance

• Pure insurance is always a bad deal based on expected 
outcomes alone.

• Tax impact may change equation for some products and others 
may be required (homeowners when mortgage).

• Total payout significantly less than payments because of 
administrative costs, profits, and possible moral hazards.

• May choose acceptable loss over unacceptable risk such as life, 
home, auto, or liability insurance. 



Other Insurance Options often
based on Cognitive Biases

• Trip cancellation insurance, particularly if travel often.  
Compounded by moral hazard.

• Extended warranties.

• Auto rental insurance even when covered by credit 
card and own insurance.  Often encouraged by telling 
renter their rates will not be affected by accident.



Ambiguity Effect

• Generally same as Certainty Effect - Linked to fear of loss

• People will generally choose a known option over a more variable one 
even if the variable one is likely to be more favorable.

• Example – choosing fixed rate 30-year mortgages over variable 
mortgages even though variable rate mortgages usually offer significant 
savings and the average length of owning a house is 7 years.  (Present 
low interest rate environment changes the calculation but principle 
applied when rates were higher.)



Richard Thaler Nobel Prize

• Extension of Kahneman’s work

• Distinction between irrational and 
conservation of rational energy

• Nudge theory – opting in versus opting 
out – organ donations – pension 
contributions - link

• Critical consideration is conservation of 
energy and capacity

https://www.independent.co.uk/news/business/analysis-and-features/nudge-theory-richard-thaler-meaning-explanation-what-is-it-nobel-economics-prize-winner-2017-a7990461.html


Examples of Cognitive Biases

(Experiments Do Not Often Replicate Well 
and specific examples are often challenged.)



Association

• Association – If two things are juxtaposed and we like one, we 
tend to like the other and vice versa.

• Used frequently in advertising – celebrities (also adds 
familiarity), attractive or sexy women or men, happy scenes

• Consider happy scenes in drug ads.

• Conversely, if we do not like one, we tend to dislike the other.

• Why pampers are usually not near food

• Political ads showing opponent with disliked person or event.



Effect of Red

• Men more willing to help woman in red 
dress rather than white.

• Athletic teams in red play more aggressively 
and seen as more powerful by opponent.

• Waitresses wearing red get more tips.

• But students studying in red perform worse.

• Women also seem to prefer men in red but 
less pronounced.

• Theorized to be related to to sexual 
availability – estrogen levels rise dilating 
blood vessels.

• But some research to the contrary.



Color Effects

• Applies to more than framing

• Food colors prevalent because it 
impacts consumer choice

• Color may affect perceived taste 
more than taste buds

• White wine colored red routinely 
fools top wine experts in taste 
tests where they use adjectives 
related to red wine



Priming Effect

• An implicit memory effect in which exposure to one stimulus 
influences the response to another stimulus.

• Florida Effect

2 groups of students make sentence out of 5 jumbled words

One group included one or more words associated with the elderly 
– Florida, forgetful, bald, gray, wrinkle

Sent to do a different experiment down the hall

Those primed with elderly words walked significantly more slowly

Double Priming - No conscious awareness of elderly or use of word



Similar Experiment Using Words Related to Money

• Subjects given money primed task such as 5 words - high, a, 
salary, desk, paying – and told to create 4-word phrase.

• Obvious one was “a high paying salary”.

• Other subjects given words unrelated to money.

• All were given a task that measured independence and 
perseverance and then one measuring altruism.

• Money primed subjects were more independent and 
persevered longer.

• But were also more selfish, less likely to share.



Subconscious Effects on Our Opinions 
of Ourselves and Others (Priming?)

• Test taking with or without coversheet listing sex or race – women and 
blacks do worse if they list.

• Bankers are less altruistic if they list their profession before starting the 
experiment.

• Neutral expressions – black men and white women – angry vs. happy

• Self pay at coffee station when picture of eyes on wall above coffee pot

• Women with dilated eyes more attractive to men (eyes dilate during sex).

• Hunger – Israeli Parole Board


