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Overview: A Wandering Tale

I. Early Thinking about Emotion, Cognition, and
Finance

II. Fast Forward to 2000: The Dawn of Neural
Economics

III. But Wait: Don’t Leave Psychology
Out—Especially the Psychology of Affect

IV. Some Elements of the Affect Story: The Affect
Heuristic

V. Some Questions to Think About
VI. Applications to Finance
VII. Conclusions:



“[Our decisions] to do something
positive…can only be taken as a
result of animal spirits…and not as
the outcome of a weighted average
of quantitative benefits multiplied by
quantitative probabilities.”

-John Maynard Keynes
  A General Theory of Employment,
  Interest and Money (1936)



“You are—face it—a bunch of emotions,
prejudices, and twitches, and this is all very
well as long as you know it. Successful
speculators do not necessarily have a complete
portrait of themselves, warts and all, in their
own minds, but they do have the ability to stop
abruptly when their own intuition and what is
happening Out There are suddenly out of kilter.

— Adam Smith, The Money Game
(1968)

   “If you don’t know who you are, this is an
expensive place to find out.”





Slovic (1972) aimed to introduce
readers of the Journal of Finance to the
new research findings of Kahneman and
Tversky regarding judgments of
probability and uncertainty:

• Belief in the Law of Small Numbers (1971)
• Availability Bias (1971)
• Representativeness Bias (1972)



Mind Reading
Newsweek (July 5, 2004)

The new science of decision making:
It’s not as rational as you think.



 The fMRI machine enables researchers in
the emerging field of neuroeconomics to
investigate the interplay of fear, anger,
greed and altruism that are activated each
time we touch that most intimate of our
possessions, our wallets.

 —Adler, Newsweek, 7/5/04





When subjects used their sense of taste
alone to choose a preferred drink, an area
of the brain called the ventrolateral
prefrontal cortex lit up.  When told they
were drinking “the real thing,” as Coke is
widely known, a memory region called the
hippocampus and another part of the
prefrontal cortex lit up.

-The New York Times
 October 19, 2004



The study showed that some people did
not choose a drink based on taste alone,
Dr. Montague said.  They chose a drink
plus what it conjured up to their medial
prefrontal cortex, namely the strong brand
identity of Coca-Cola, he said.

-The New York Times
 October 19, 2004





Neural Economics    P. Read Montague (Baylor College of Medicine)

·        Survival is about economic evaluation

·        The brain is an economic evaluation engine

·        The core of neural economics is the recognition that rapid, ongoing economic
evaluation is a central… function carried out by the nervous systems of mobile
creatures.

·        Without some kind of internal currency in the nervous system, a creature would be
unable to assess the relative value of events like drinking water, searching for
predators, or chasing prey. The nervous system must estimate the value of each of
these actions and convert it to a common scale. Recent work has shown that
fluctuations in the delivery of the neurotransmitter dopamine may represent one such
common currency.

·        The dopamine system is well designed to handle the kinds of decisions that an early
human would have encountered; however it is grossly inadequate in many situations
that have arisen in modern society – e.g. drug abuse.



At the psychological level
this “common currency”

may be affect:
A valenced quality (e.g., goodness

or badness) associated
with a stimulus





 Affect

Information

• Affect conveys meaning upon information
• Without affect, information lacks meaning and

will not be used in judgment and decision making
• Affect is a key ingredient of rational behavior
• Affect sometimes leads to poor decision making

Meaning



There are 1,198,500,000 people alive

now in China. To get a feel for what this

means, simply take yourself – in all your

singularity, importance, complexity, and

love – and multiply by 1,198,500,000.

See? Nothing to it.

-Annie Dillard, For the Time Being (1999)



Affect Response

Probability

Frequency

Relative Frequency

Risk

Benefit

Valuation (buying and selling prices)

Choice/Preference
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The strategies of human reason
probably did not develop . . . without
the guiding force of the mechanisms of
biological regulation, of which emotion
and feeling are notable expressions.
Moreover, even after reasoning
strategies become established … their
effective deployment probably
depends . . . on a continued ability to
experience feelings.

Antonio Damasio; 1994, p.xii



Images ⇒ Affect ⇒ Behavior
Converging Views

Psycholinguistics (Osgood – 1952)
   Connotative meaning of words dominated
   by evaluative (good/bad) dimension.

Learning Theory (Mowrer – 1960)
   Behavior is guided and controlled by
   conditioned emotional reactions to images.

Neurology (Damasio – 1994)
   Thought is made largely from images,
   broadly construed to include perceptual and
   symbolic representations. Through learning,
   images become “marked” by positive and
   negative feeling states (Somatic Markers).

•A negative SM linked to image sounds an alarm
•A positive SM is a “beacon of incentive”

Social Psychology (Epstein – 1994)
   Dual Process Theories of Cognition



There is no dearth of evidence in
everyday life that people apprehend
reality in two fundamentally different
ways, one variously labeled intuitive,
automatic, natural, non-verbal,
narrative, and experiential, and the
other analytical, deliberative, verbal,
and rational.

Seymour Epstein; 1994, p. 710



Two Modes of Thinking: Comparison of the Experiential and
Analytic Systems

Note: Adapted from Epstein, 1994

• Self-evidently valid: “experiencing is
believing”

• Requires justification via logic and
evidence

• More rapid processing: oriented towards
immediate action

• Slower processing: oriented towards
delayed action

• Encodes reality in concrete images,
metaphors and narratives

• Encodes reality in abstract symbols,
words and numbers

• Behavior mediated by “vibes” from past
experience

• Behavior mediated by conscious
appraisal of events

• Associationistic connections
• Logical connections• Affective: pleasure-pain oriented

• Logical: reason oriented (what is
sensible)

• Holistic

Analytic SystemExperiential System



Image

Word

Sound

Smell

Tactile sensation

Memory

Imagination

Visual Image



HATE



FIG 1. Sequence of events on one trial during liking judgment task.
Source: Winkielman, Zajonc, & Schwarz (1997)

Time

8 secondsSupraliminal 2
seconds

Subliminal 4
milliseconds

neutral polygon or
blank slide

degree of
liking

1-6
scale

smile or frown

advance slidesliking judgmentideographprime



Heart and Mind in Conflict
Shiv & Fedorikhin (1999)

Room 1
memorize a number
2 digits or 7 digits

choose a snack
chocolate cake or fruit salad

Room 2
Report the number that was memorized

7-digit group
63% chose cake

2-digit group
41% chose cake



Reliance on Feelings Increases With:

•  Innumeracy
•  Cognitive Load

complexity of task & information
amount of information
memory demands

•  Stress
time pressure
pain
poor health

•  Older age

•  Affect rich outcomes & images
evaluable information displays

Valuation
By

Calculation

Valuation
By

Feelings

Valuation
By

Deliberation



Evaluability

Chris Hsee (University of Chicago)

“To say that an attribute is hard to evaluate . . .
means that people do not know whether a given
value on the attribute is good or bad . . .



$0

$5

$10

$15

$20

$25

$30

Joint Separate

Dictionary A Dictionary B

Mean WTP values for Dictionary A and Dictionary B. The numbers in
parentheses indicate numbers of participants

A 24 (39)
20 (38)

27 (39)

19 (39)

A
B

B

Attributes of Two Dictionaries in Hsee’s Study

Yes, the cover is
torn; otherwise

it’s like new

No, it’s like new
Any defects?

20,000

10,000

Number of
entries

1993Dictionary B

1993Dictionary A

Year of
publication

Source: Adapted from Hsee (1998)



Vendor H Vendor L

10 oz. 8 oz.
5 oz.

7 oz.

Stimuli in ice cream study by Hsee (1998). Participants
were given the sizes of the cups and the amounts of ice
cream.

They offered to pay more to L under separate evaluation
and more to H under joint evaluation.





Some Elements of the “Affect Story”

1. Evaluating gambles

2. Destination preferences (vacations, jobs, retirement)

3. Risk perception/communication (dangerousness)

4. Marketing/advertising/promotion

names, labels, images, packaging

5. Protective measures/insurance/life saving

6. Stigmatization of places, products, technologies

7. Investment judgments and decisions

8. Punitive damage awards

9. Youth smoking



Affect, Evaluability and
Attractiveness of Simple Gambles



Gamble 1. 7/36 chance to win $9
Otherwise win nothing

Gamble 2. 7/36 chance to win $9
29/36 chance to lose 5¢

Attractiveness of Simple Gambles
Joint evaluation

Mean attractiveness
(0-20 scale)

13.1

9.8

But, when these gambles are judged separately,
the loss gamble is rated as more attractive.



Gamble 1. 7/36 chance to win $9
Otherwise win nothing

Gamble 2. 7/36 chance to win $9
29/36 chance to lose 5¢

Attractiveness of Simple Gambles

Mean attractiveness
(0-20 scale)

9.4

14.3

Separate Evaluation



Group 1          (N=50) 

7/36 win $9 vs. $2 for certain 

33%  67% 
  
  
  

Group 2          (N=50) 

7/36 win $9 
29/36 lose $.05 vs. $2 for certain 

61%  39% 
 

Choice Responses



An Affect Account of the 5¢ Loss Effect

Probability is evaluable.
7/36 is a poor chance.

Payoff is less evaluable.
How good or bad is $9?

Adding the 5¢ loss makes $9 “come alive
with feeling” and it then becomes weighted
in the judgment.



Distribution of bad/good ratings for $9  
(in percent) 

Rating A (9,0) B (9, -5¢) 

-4 (very bad) 3 2 

-3 1 0 

-2 4 0 

-1 11 5 

0 (neutral) 40 21 

1 20 18 

2 11 11 

3 3 24 

4 (very good) 6 20 
 



What Have We Learned from the Gambles?

• the importance of contextual factors in
determining affect and preference

• the fact that meaning, utility, and weighting
of even a very familiar and “well-understood”
monetary outcome such as $9 is not fixed, but
depends greatly on these contextual factions



D2

D1

Y

Z

X

Adding Z to the set of options
increases the probability that 
X will be selected over Y.

Asymmetric Dominance

Affect Account

Z makes X
“look good”



(Psychology & Marketing, 1999)



Risk As Analysis vs. Risk as Feelings

Analytic/
Deliberative

Experiential/
Affective



In the world, risk and benefit are positively correlated.

In people’s minds, they are negatively correlated.



Relationship between risk and benefit in people’s minds



The strength of the inverse
(negative) relationship between
risk and benefit judgments for a
particular hazard (e.g. nuclear

power) depends on the degree to
which that hazardous activity is

judged to be:
good or bad.



5
4
3
2
1

5
4
3
2
1

Radiation

Chemicals
      Nuclear Power                 X-rays

          Pesticides              Prescription Drugs
Figure 3. Mean perceived risk and perceived benefit for medical and nonmedical sources of exposure to
radiation and chemicals. Each item was rated on a scale of perceived risk ranging from 1 (very low risk) to 7
(very high risk) and a scale of perceived benefit ranging from 1 (very low benefit) to 7 (very high benefit).
Note that medical sources of exposure have more favorable benefit/risk ratings than do the nonmedical
sources. Data are from a national survey in Canada by Slovic et al., 1991.

Benefit

Benefit

Benefit

Benefit

Risk

Risk

Risk

Risk



Perceived
benefit

Perceived
risk

How do I feel 
about a 

nuclear waste 
repository?

+/–

A model of the affect heuristic explaining the risk/benefit
confounding observed by Alhakami and Slovic (1994).
Judgments of risk and benefit are assumed to be
derived by reference to an overall affective evaluation of
the stimulus item.

The Affect Heuristic



 Are they the same or different in
communicating risk?

e.g., 1% chance

vs.

1 out of 100

Probability and
Relative Frequency



RISK COMMUNICATION:

A patient – Mr. James Jones – has been evaluated for discharge from an
acute civil mental health facility where he has been treated for the past
several weeks. A psychologist whose professional opinion you respect has
done a state-of-the-art assessment of Mr. Jones. Among the conclusions
reached in the psychologist’s assessment is the following:

EITHER:

Patients similar to Mr. Jones are estimated to have a 20% probability of
committing an act of violence to others during the first several months after
discharge.

OR:

Of every 100 patients similar to Mr. Jones, 20 are estimated to commit an
act of violence to others during the first several months after discharge.



QUESTION:

If you were working as a supervisor at this mental health
facility and received the psychologist’s report, would you
recommend that Mr. Jones be discharged from the hospital at
the present time?

RESULTS:

40.620 of every 100 patients

21.320% probability

Do Not Discharge (%)Risk Communication



Patient Evaluation
A. 10%

• Very few people are violent
• 10% = 1/10
• Probably won’t hurt anyone, though

C. 10 out of 100
• Visual of 100 people and 10 who commit crimes
• Mr. Jones committing an act of violence
• People being harmed by the 10/100 patients

B. 1 out of 10
• He could be the 1 out of 10
• Some guy going crazy and killing people
• The patient attacking someone
• An act of violence
• There has to be at least 1 in 10. Mr. Jones could very well be that 1



 Strong Affect Overcomes Probability 

 
 
 
 
 
 
 
 
 
 
    

      

                  
 
  
 
   1% 99% 
 
 
 
   

  Payment to avoid a chance of electric shock is not much affected by probability 
 

 
 
 
 
 
 
              Source:  Rottenstreich & Hsee: 
                  Money, Kisses, and Electric Shock: On the Affective Psychology of Risk.  
                  Psychological Science, 2001 
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Intuitive Toxicology — Main Result
Many people lack dose-response sensitivity for exposure to
chemicals that can produce effects that are dreaded, such as
cancer (high affect).

If large exposures are bad, small exposures are also bad.

Public

Toxicologists

HighLow

Low

High

Cancer
risk

Exposure
High

probability
of harm

Small
probability

of harm





Terrorism and Probability Neglect
Cass R. Sunstein

The Journal of Risk and Uncertainty, 26(2/3); 121-136, 2003

• People are prone to . . . probability neglect,
especially when their emotions are intensely
engaged. Probability neglect is highly likely in the
aftermath of terrorism. People fall victim to
probability neglect if and to the extent that the
intensity of their reaction does not greatly vary even
with large differences in the likelihood of harm. When
probability neglect is at work, people’s attention is
focused on the bad outcome itself, and they are
inattentive to the fact that it is unlikely to occur.



Insensitivity to the Value of Human Life

  I am deeply moved if I see one man suffering and would
risk my life for him. Then I talk impersonally about the
possible pulverization of our big cities, with a hundred
million dead. I am unable to multiple one men’s suffering
by a hundred million.

   – Albert Szent Gyorgi



Figure 1. The value function from Kahneman and Tversky’s prospect
theory. According to this function, a fixed reduction in number of lives lost
() has more subjective value (’) when the starting point is a small
number (X1) than when the starting point is a large number (Y1).



Psychophysical Numbing
Page 4B THE REGISTER-GUARD, Eugene, Oregon, Sunday, January 30, 1994

By JEFF COHEN
And NORMAN SOLOMON

Sometimes, when a child
suffers, the news media
convey painful realities in
human terms. We keep seeing
pictures, and hearing from
loved ones. And the entire
nation seems to grieve.
   That’s what happened when
the hunt for 12-year-old Polly
Klaas ended with the awful
discovery of her lifeless body.
The front pages and network
news told of her ordeal in

   Every day, around the
world, about 35,000 young
children die – not after being
kidnapped, but after being
held in a different kind of
bondage: poverty. Children are dying due to

“lack of attention, our
attention, governments’
attention. They die not
because they have to,
but because saving their
lives is not a priority.”

Media ignore world’s dying kids (Excerpts)

COMMENTARY

THE DEATH OF ONE
child can be big news. But
the deaths of a million
children are rarely news at
all.

excruciating detail.
 Later, President Clinton
mentioned her by name in his
State of the Union speech.

  Despite all the high-tech
global communications
systems, we find out little
about those children. Scarcely
reported, the preventable
deaths’ of several hundred
thousand kids each month

seem far less tragic than the
well-publicized deaths of a
few children.
  “We need to wake up,”
says Sam Harris, the
executive director of
RESULTS, a grassroots
anti-hunger organization.





The proportion of lives saved
carries more affective meaning
than the number of lived saved

For example, in separate
evaluations there will likely be

more support for saving 80% of
100 lives at risk than saving 20%

of 1000 lives at risk.



A Study of Proportion Dominance

Airport Safety
   Imagine you are a member of the emergency response committee of the Eugene Airport. There
is a proposal before your committee to purchase some expensive new equipment for use in the
event of a crash landing of an airliner. The circumstances that might require such equipment to be
used are rare but important.

   It is estimated that, over a 10 year period, there is about 1 chance in 1,000 that the equipment
would be needed one time and that it would save the 150 lives that would be in jeopardy in such
an event.

   Thus, the benefit of this equipment in saving lives could be portrayed by the gamble:

1 chance in 1,000 to save the 150 lives in jeopardy.

   Critics argue that the money spent on this system could be better spent enhancing other
aspects of airport safety.

   How strongly would you support this proposed measure to purchase the new equipment?

20
Very strong

support
Moderate
support

Would not
support at all

191817161514131211109876543210



Airport Safety
   Imagine you are a member of the emergency response committee of the Eugene Airport. There
is a proposal before your committee to purchase some expensive new equipment for use in the
event of a crash landing of an airliner. The circumstances that might require such equipment to be
used are rare but important.

   It is estimated that, over a 10 year period, there is about 1 chance in 1,000 that the equipment
would be needed one time and that it would save 98% of the 150 lives that would be in jeopardy
in such an event.

   Thus, the benefit of this equipment in saving lives could be portrayed by the gamble:

1 chance in 1,000 to save 98% of the 150 lives in jeopardy.

   Critics argue that the money spent on this system could be better spent enhancing other
aspects of airport safety.

How strongly would you support this proposed measure to purchase the new equipment?

20
Very strong

support
Moderate
support

Would not
support at all

191817161514131211109876543210



Proportion Dominance and Airport Safety

Mean 

support

10.9
11.7

12.913.6

10.4

0

5

10

15

150 98% 95% 90% 85%

Saving a percentage of 150 lives receives higher support ratings than does saving
150 lives.

10.911.712.913.610.4Mean
support

1640452875N

Save 85%Save 90%Save 95%Save 98% of
150 lives

Save 150
lives





Calculator Problem:

Would you drive 20 minutes to save $5
on a calculator that sells for –

$15? (68% said “yes”)

$125? (29% said “yes”)

Tversky & Kahneman (1981)



Affect is the key ingredient of

“stigma”

which ,in turn, leads to product crises and

investor disaffection.



stigma, n.; pl. stigmas [L., from Gr. stigma, lit., a
prick with a pointed instrument, from stizein, to prick.]
1 a distinguishing mark burned or cut into the flesh, as of a

slave or criminal.
2 something that detracts from the character or reputation of a

person, group, etc.; mark of disgrace or reproach.
3 a mark, sign, etc. indicating that something is not

considered normal or standard.

Source: Webster’s New Universal Dictionary, Second Edition.



Elements of Stigma

Some visible “sign” (mark) signifying
something as:
• immoral
• unaesthetic — ugly, disfigured, dirty, smelly
• disruptive
• dangerous



Risk Perceptions

Process of Stigmatization Affects
– Technologies: nuclear, chemical, bioengineering
– Places: Chernobyl, Love Canal
– Products: Tylenol, Alar

 Perrier – $80 million
 Alar – $100 million
 Tylenol – $1.4 billion
 Three Mile Island – $10 billion

Next?
– Hazardous/mixed wastes

(Las Vegas, Washington State)
– Electric transmission lines (EMF)
– Bioengineered fruits, milk, vegetables

Stigma

Economic Losses ($)



Free Association to the Word
“Chemicals”

ChemicalsChemicalsChemicalsetc.Chemical company executives (N = 28)College students (N = 50)







Table 1
Ingredients for a Product Crisis

1. The Risk Is Uncontrollable
a. science poorly understands problem
b. widespread involuntary exposure
c. contamination not observable to consumers
d. effects are latent
e. officials in charge are distrusted

2. The Risk Is Dread
a. consequences fatal and horrific
b. contamination is

i.  long lasting — no end to it
ii. consequences latent (time bomb)

c. risk is increasing and unbounded

3. The Risk Is Abnormal
a. not inherent in the product
b. victims are otherwise healthy

4. There Are Available Substitutes

Relates to

TOCs?



Another Example

Nuclear Stigma





Some Questions to Think About

• Why do entertainers often change their
names?



Original Names of Selected Entertainers

Woody Allen Allen Konigsberg
Lauren Bacall Betty Joan Perske
Brigitte Bardot Camille Javal
Red Buttons Aaron Chwatt
Michael Caine Maurice Micklewhite
Sandra Dee Alexandra Zuck
John Denver Henry John Deutschendorf, Jr.
Bob Dylan Robert Zimmerman
Judy Garland Frances Gumm
Cary Grant Archibald Leach
Elton John Reginald Dwight
Marilyn Monroe Norma Jean Mortenson (later Baker)
Roy Rogers Leonard Slye
Ringo Starr Richard Starkey
John Wayne Marion Morrison
Shelley Winters Shirley Schrift
Stevie Wonder Steveland Morris





Some Questions to Think About

• Why are all of the models in the mail-order
catalog smiling?



E. Bauer



Some Questions to Think About

• Why do packages of food and tobacco
products carry all those little blurbs, such
as “new,” “natural,” or 98% fat free”?









*1

*3

*2

*5*4

*12

*13

*11*10 9*
8*
7*

*6



Some Questions to Think About

• Why do movies have background music?



Applications to Finance
1. Bubbles (Irrational Exuberance)
2. IPOs and imagery
3. Mutual funds and beauty
4. Stigma: investing in Frankenfirms(eg biotech or nanotech)
5. Near term and long-term forecasts

— temporal construal
6. Home bias
7. Risk and return judgments: Gonzach
8. Insurance decisions
9. Sunshine effects
10. Recognition bias
  . . . etc.



MacGregor, Slovic, Dreman, & Berry (2000)

IPO’s and Imagery



Good Day Sunshine:
Stock Returns and the Weather

David Hirshleifer and Tyler Shumway (2001)

Abstract

Psychological evidence and casual intuition predict that sunny weather is
associated with upbeat mood. This paper examines the relation between
morning sunshine at the country’s leading stock exchange and market
index stock returns that day at 26 stock exchanges internationally from
1982-97. Sunshine is strongly positively correlated with daily stock
returns. After controlling for sunshine, other weather conditions such as
rain and snow are unrelated to returns. If transactions costs are assumed to
be minor, it is possible to trade profitable on the weather. These results are
difficult to reconcile with fully rational price-setting.



Conclusions (1)
• The analytic and experiential (affective)

systems of thought are exquisitely
sophisticated and embody the essence of
human rationality.

• Both systems, however, can lead us astray.
• Each system needs the other for guidance.
• Rationality is contingent, context dependent.
• We are rational actors and rational fools.



Conclusions (2)

• We cannot assume that an intelligent
person can understand the meaning of,
and properly act upon, even the
simplest of numbers such as amounts
of money or numbers of lives at risk,
not to mention less familiar measures
or statistics, unless these numbers are
infused with affect.







Conclusions (3)

• The scientific study of affective
rationality is in its infancy. It is exciting
to contemplate what might be
accomplished by future research
designed to help humans understand
the affect heuristic and employ it
beneficially.



A Final Thought (from Danny Kahneman)
 “Although behavioral economics has enjoyed

much more rapid progress and gained more
respectability in economics than appeared
possible 15 years ago, it is still a minority
approach, and its influence on most fields of
economics is negligible. Many economists
believe that it is a passing fad, and some hope that
it will be. The future may prove them right. But
many bright young economists are now betting
their careers on the expectation that the current
trend will last for some time. And such
expectations have a way of being self-fulfilling.”—Kahneman (2003)
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