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Behavioural assumptions 

The Rationality assumption: 
Incentives affect behaviour at the 
margin 

The Self-Interest assumption: 
People pursue their own self 
interest

2

Do agents make 
systematic errors?

Do agents act 
selfishly?

1

2

Strong form: Complete knowledge and 
flawless calculations
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The rare disease problem

• A test of a disease presents a rate of 5% false positives. The 
disease strikes 1/1,000 of the population. People are 
tested at random, regardless of whether they’re suspected 
of having the disease. A patient’s test is positive. What is 
the probability that they have the disease?

A. 75-100%
B. 50-75%
C. 25-50%
D. 0-25%

3See Taleb 2001, also see Mlodinow 2008, p.107.

Solution: 2% (D)

Less than 20% of professional 
doctors got this correct

The birthday problem

• What’s the probability that any of 30 random people share 
a birthday?

4

70%

See http://betterexplained.com/articles/understanding-the-birthday-paradox/ and Mlodinow, 2008, p.64
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The Monty Hall problem

• Suppose the contestants on a game show are given the 
choice of three doors: Behind one door is a car; behind the 
others, goats. After a contestant picks a door, the host, 
who knows what’s behind all the doors, opens one of the 
unchosen doors, which reveals a goat. He then says to the 
contestant, “Do you want to switch to the other unopened 
door?” 

• Should the contestant switch?

5See Mlodinow, 2008, p.43 & p.53
Applet: http://math.ucsd.edu/~crypto/Monty/monty.html

Ultimatum game

• Dictator game
• Limitations of experimental evidence

– Social norms?
– Strong enough incentives?

Player 1

(t, 100-t)

Player 2

Accept

(t, 100-t)

Reject

(0, 0)

“Ultimatum games are common in everyday life… The supermarket places an ultimatum before you – either you buy it at the set 
price or don’t buy it” (Rubinstein, 2012, p. 108)

6

From Game Theory
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Prospect theory

• Expected utility theory uses a mathematical approach to 
consider how people are expected to behave under 
conditions of uncertainty, using risk preference

• Prospect theory stems from psychological studies that 
attempt to offer a more realistic account of human 
behaviour. It studies how people respond to potential gains 
and losses

• “Prospect” is another word for “gamble”

7Kahneman, D., and Tversky, A., 1979, “Prospect Theory: An Analysis of Decision under Risk” Econometrica, 47(2):263-291
Note: it assumes the probability set is known, therefore we’re dealing with “risk” as opposed to genuine “uncertainty”
See Poundstone, W., 2011, Priceless: The Hidden Psychology of Value, Oneworld (Chapter 16).

Feel the impact of 
losses more than 

gains (A<B)

+ £20

+ A

- £20

- B

If you’ve already lost 
a little, losing more 
doesn’t matter (X≈Y)

- £60k

- Y 

- £20k

- X 

8

The Reflection effect, or “Loss aversion”

A B

100% Losing 
€3,000

80% Losing 
€4,000

20% Losing 
0

A B

100% Winning
€3,000

80% Winning
€4,000

20% Winning 
0

Finding: People are risk-averse 
over gains, but risk-loving over 

losses

Kahneman, D., and Tversky, A., 1979, “Prospect Theory: An Analysis of Decision under Risk” Econometrica, 47(2):263-291

80% chose A

92% chose B
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The Certainty effect / The Allais paradox

A B

33% €27,500 100% €24,000

66% €24,000

1% 0

A B

33% €27,500 34% €24,000

67% 0 66% 0

Finding: People underweigh
outcomes that are merely 

probable compared to those that 
are certain

Kahneman, D., and Tversky, A., 1979, “Prospect Theory: An Analysis of Decision under Risk” Econometrica, 47(2):263-291

Behavioural anomalies – two categories

10

Biases A predisposition towards error

Mental shortcuts (“rules of thumb”)Heuristics
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Excessive optimism 

Definition
Overestimating favourable outcomes

Instructions
• You are vice president of product development and are 

evaluating 8 new product proposals. You have asked two 
people from R&D (in whom you have equal confidence) to 
give independent forecasts of the R&D costs. You can use 
these figures to help you make your own forecasts.

11

Biases

Source: Statman, M., and Tybjee, T., 1985, “Optimal Capital Budgeting Forecasts: An Experiment”, Financial Management, pp. 
27-33. Taken from http://highered.mcgraw-hill.com/sites/dl/free/0072848650/315497/she48685_ch03.pdf

Testing for excessive optimism

• If A and B’s forecasts are unbiased, your best estimate would be the midpoint
• The median forecast shows the typical response of MBA students with 10 years 

of executive experience
• If your forecast is above the midpoint, you are implicitly assuming that R&D 

personnel underestimate the costs – that they have excessive optimism

12

Project no. A’s forecast B’s forecast Your 
forecast

Midpoint Median 
forecast

1 $167,000 $272,000 $219,500 $250,000

2 $274,000 $783,000 $528,500 $600,000

3 $529,000 $433,000 $481,000 $500,000

4 $357,000 $866,000 $611,500 $697,110

5 $146,000 $659,000 $402,500 $458,850

6 $937,000 $446,000 $691,500 $788,310

7 $906,000 $811,000 $858,500 $875,000

8 $483,000 $379,000 $431,000 $450,000
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Over confidence

13

Biases

Svenson, O., 1981, “Are we all less risky and more skillful than our fellow drivers?” Acta Psychologica, 47:143-148

Definition
Overestimating our own abilities

Example

Compared to the rest of this group, how would you rate your 
driving skills?

A. Above average
B. Below average

When people in the U.S. were asked this 93% said above average

Hindsight bias

14

Biases

Definition
When people believe an event was more predictable than it actually was

Example
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Confirmation bias

Definition
When you search for or interpret new information in a way that 
supports existing beliefs, as opposed to challenge them.

Example

• “48 undergraduates supporting and opposing capital punishment were 
exposed to 2 purported studies, one seemingly confirming and one 
seemingly disconfirming their existing beliefs about the deterrent efficacy 
of the death penalty. As predicted, both proponents and opponents of 
capital punishment rated those results and procedures that confirmed 
their own beliefs to be the more convincing and probative ones”*

• “Participants gave higher ratings to studies that confirmed their initial 
point of view even when studies on both sides had… been carried out by 
the same method… in the end though everyone had read all the same 
studies, both those who initially supported the death penalty and those 
who initially opposed it reported that reading he studies had 
strengthened their beliefs”**

15

Biases

* Lord, C.G., Ross, L, & Lepper, M.R., 1979, "Biased assimilation and attitude polarization: The effects of prior theories on 
subsequently considered evidence", Journal of Personality and Social Psychology 37(11):2098–2109 
** See Mlodinow, 2008, p.190

Does more information lead to better decisions?

Black and white images show surfaces according to the quantity of light they reflect, whereas images in colour reveal the quality of light
See: “The science of optical illusions” BBC News, October 18th 2010, http://www.bbc.co.uk/news/magazine-11553099
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Does more information lead to better decisions?

17

Group 1 Group 2

Also known separately as “belief perseverance”

According to the June 1918 edition of Earnshaw’s “the generally 
accepted rule is pink for the boys, and blue for the girls”.

Attribution bias

Definition
Overestimating how much control we have over events

Example

18

Biases

Also known as “the illusion of control”

• Write down 3 examples of successes that you have had

• Write down 3 examples of failures

• What were the causes of the success?

• What were the causes of the failures?

• Attribution bias “occurs when people attribute their success to skills, and 
their failures to randomness” (Taleb 2001)

• It’s when we attribute praise/blame to the person rather than the 
situation

However, successful people can also mistake hard work for luck. Timing can be important but so is developing the skills 
to be able to take opportunities when presented. After all, “the harder you practice, the luckier you get” Gary Player
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Ownership bias

Definition
People place a higher valuation on an asset purely by owning it

Example

19

Biases

A nice test of ownership bias/regret avoidance is here: https://twitter.com/businessinsider/status/1034762586938433536?s=11

Representative heuristic

20

Heuristics

Definition
Judgments based on stereotypes



Behavioural Economics

www.anthonyjevans.com

Availability heuristic

Definition
Judgment based on the ease with which instances come to 
mind

Example
• We tend to think that footballers make more money than 

dentists, but only because we don't see the failures 
(there’s a selection bias)

• Dentistry is a more lucrative profession since it maximises
your expected income across all alternative histories

• “One cannot consider a profession without taking into 
account the average of the people who enter it, not the 
sample of those who succeed” Taleb (2001)

21
1065

Heuristics

Constraints (relatively easy examples) can sometimes improve decision making: list things that are white; things in a 
kitchen that are white; things in a fridge that are white.

Anchoring heuristic

22

Heuristics

The version of the study used here can be found in “Meeting Up” The Economist, April 4th 2015, however Poundstone, W., 2011,
Priceless: The Hidden Psychology of Value, Oneworld (p.11, p.91 and p.94) reports it as guessing the total number.
Other examples: pricing for wine on a menu

Definition
Viewing things in relation to an irrelevant comparison point

Example

• What percentage of members of the United Nations are 
countries in Africa?

• People who saw a 10 had an average guess of 25% 
• People who saw a 65 had an average guess of 45% 

Correct answer: 28%
There are 54 African countries (including Western Sahara), and 

192 UN member states
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Example

• In February 1992 Stella Liebeck spilled a cup of coffee 
that she’d just bought from McDonalds over her lap

• She suffered 3rd degree burns and was in hospital for 8 
days and required skin grafting

• She sought $20,000 in damages but McDonalds offered 
$800

• Just before trial McDonalds refused a $225,000 settlement
• At trial Liebeck’s lawyer opened with the following fact:

• She was awarded $2.9m in damages, 2x the daily coffee 
sales

23

“McDonalds sells 
$1.35m of coffee, 
every single day”

Gerlin, Andrea. "A Matter of Degree: How a Jury Decided that a Coffee Spill is Worth $2.9 Million”, Wall Street Journal, 1 September 1994. This 
article contends that the typical story is wrong: Lopes, G., “What a lot of people get wrong about the infamous 1994 McDonald’s hot coffee 
lawsuit”, Vox, December 16th 2016. https://www.vox.com/policy-and-politics/2016/12/16/13971482/mcdonalds-coffee-lawsuit-stella-liebeck

Do framing effects matter?

• Imagine you are marketing a new product based on the 
following:

24

Internet only subscription for $59 68 students

Print and internet subscription for 
$125

32 students

Internet only subscription for $59 16 students

Print only subscription for $125 0 students

Print and internet subscription for 
$125

84 students

43% 
increase 
in sales!

Ariely, D., 2008, Predictably Irrational, Harper Collins
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Affect heuristic

Definition
Over-reliance on our immediate emotional reaction

Example
• Following the Exxon Valdez oil spill, people were asked how much 

they were willing to pay for equipment that would do the following:

• “The almost complete neglect of quantity in such emotional 
contexts has been confirmed many times”

25

Heuristics

See Kahneman, D., 2011[2012], Thinking, Fast and Slow, Penguin, p. 93
We also have a tendency to place more weight on things expressed as a number than as a percentage or decimal.

Save 2,000 birds $80

Save 20,000 birds $78

Save 200,000 birds $88

Target question Heuristic question
How much would you contribute to 
save an endangered species?

How much emotion do I feel when I 
think of dying dolphins?

How happy are you with your life 
these days?

What is my mood right now?

How popular will the president be six 
months from now?

How popular is the president right 
now?

How should financial advisors who 
prey on the elderly be punished?

How much anger do I feel when I 
think of financial predators?

This woman is running for the 
primary. How far will she go in 
politics?

Does this woman look like a political 
winner?

26

Examples of using heuristics instead of 
considered reasoning

Kahneman, 2011, p.98
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Framing effect and reflection effect

• A large automobile company has recently been hit with a number of economic 
difficulties. As a result, three plants will have to be closed and 6,000 employees 
laid off. Management have been studying ways to avoid this crisis and have 
developed two plans.

What if you were presented with the following choices, instead?

27This example is courtesy of Ilian Nikolov, Cotrugli MBA 2nd Generation. It originates from Kahneman and Tversky (1982).

A B

Will save 1 of the plants and 2,000 
jobs

Has a 1/3 chance of saving all 
three plants and all 6,000 jobs, 

but has a 2/3 chance of saving no 
plants and no jobs

A B

Will lose 2 of the plants and 
4,000 jobs

Has a 2/3 chance of losing all 
three plants and all 6,000 jobs, 

but has a 1/3 chance of losing no 
plants and no jobs

90% chose A

20% chose A

The impact of behavioural economics on management

The problem with biases:
• “Managers are inclined to choose negative net-present-

value projects because they are excessively optimistic 
about the future prospects of their firms, overconfident 
about the risks they face, discount information that does 
not support their views, and exaggerate the extent of the 
control they wield over final outcomes”*

The problem with heuristics:
• “Managers are prone to make faulty decisions about uses of 

funds because they place too much reliance on 
stereotypical thinking when forming judgments, attach too 
much emphasis to information that is readily available, 
become overly fixated on numbers in their analyses, and 
place too much reliance on intuition”*

28See Shefrin, H., 2006, Behavioural Corporate Finance, McGraw-Hill (p.10)
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Summary: A list of behavioural anomalies

Type Name Example

Bi
as

Excessive optimism

Over confidence

Hindsight

Confirmation

Attribution

Ownership

H
eu

ri
st

ic
s

Representative

Availability

Anchoring / Framing

Affect

29See Shefrin, H., 2006, Behavioural Corporate Finance, McGraw-Hill

30See “Sun: A CEO's Last Stand”, Bloomberg Businessweek, July 26th 2004

https://forms.gle/yMuGHydarpH5dqRR7
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RESERVE

31

Basic model of decision making

32

Agents

Goals Rules of 
Thumb

Learning 
and 

Feedback

Actions

Outcomes

See Beinhocker, E., 2006, The Origin of Wealth, Harvard Business Press, p.130
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Heuristics aren’t necessarily bad!

33Haldane, A., 2016, “The Dappled World”, GLS Shackle Biennial Memorial Lecture

“Faced with that uncertainty, it is often 
rational for agents to rely on simpler 
decision rules (Gigerenzer (2015)). These 
are often called “rules of thumb” or 
heuristics. Use of such rules is sometimes 
thought to be arbitrary, sub-optimal or 
irrational. Yet in a world of uncertainty, 
that is far from clear. Heuristics may be 
the most robust means of making 
decisions in a world of uncertainty.”

Andy Haldane, Chief Economist, Bank of England

Is it irrational to demonstrate “anomalies”?

• We prioritise threats over opportunities because threats 
tend to be more immediate. It’s a better survival strategy

• But this is…

34

Loss aversion

Haldane, A., 2016, “The Dappled World”, GLS Shackle Biennial Memorial Lecture
* This point has been made by economists such as John Hicks and Aaron Wildavsky. See Douglas, M., and Isherwood, B., 1979[1996],
The World of Goods, Routledge, p.89
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Bill Buchanan, CTU

35

“I don’t like giving something 
up unless I know its value.”

Ownership bias!

The replication crisis and social priming

• There is a strong bias to identify and publish interesting 
and surprising results

• To be considered a scientific finding, however, we should 
expect those studies to be replicable

• When researchers have attempted to replicate famous 
studies they have often failed
– Half of surveyed scientists have admitted not being 

able to replicate their own studies*
• “Social priming”, i.e. affecting behaviour through subtle 

clues, is particularly problematic

Ø “If you are not a psychologist, it’s worth assuming that 
every exciting psychological finding that you’ve actually 
heard of is probably false.”

Tom Chivers

36See Chivers, T., “What’s next for psychology’s embattled field of social priming” Nature News Feature, December 
11th 2019
* Baker, M., 2016, 1,500 scientists lift the lid on reproducibility, Nature, 533, 452-454
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Do we need psychology?

• We use the behavioral psychology literature not because of 
the validity of the experiments but because they provide a 
means to adopt introspection

• We don’t need to replicate the studies, we just need to 
reflect on them

• Main source of knowledge in economics: introspection

• “The data yields by introspection are, moreover, so plain 
and so reliable that there can be no question for the 
economist of dependence on professional psychology”

Friedrich von Wieser *

37* See Sweezy, A.R., 1934, “The Interpretation of Subjective Value Theory in the Writings of the Austrian 
Economists”, Review of Economics Studies, 1(3):177

Biases and radical uncertainty

• “Many so-called ‘biases’ are responses to the complex 
world of radical uncertainty”
– In most experiments important context is missing
– “in a behavioural experiment, where the context is 

unclear, the experimenter is no more able to decide 
what is right or wrong than the participant”*

– The correct answer to a behavioural question is 
probably “I don’t know, but if it is important I will try 
to find out” and “before I do that, would you define 
the question more precisely?”*

• We may not demonstrate “axiomatic rational” behaviour in 
certain situations, but can still be rational in an 
evolutionary sense

38Kay and King, 2020, p.16, *p.144-145
NB p.146 is one of the best takedowns of Kahneman that I am aware of!
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Ecological vs. constructivist rationality

• Deliberately created rules of action

Constructivism

• The use of reason to understand the behaviour of 
individuals based on their experience and folk knowledge

• An examination of the possible intelligence that is 
“embodied in the rules, norms and institutions of our 
cultural and biological heritage”*

Ecological rationality

39See Smith, V., 2003, “Constructivist and Ecological Rationality in Economics” American Economic Review, 93(9):465-508
Also available at https://www.nobelprize.org/uploads/2018/06/smith-lecture-2.pdf (*p.509)


