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logistics



questions in decision-making

• how do people make choices/decisions?

• what factors influence these decisions?

slides are adapted from Dr. Sudeep Bhatia at University of Pennsylvania



questions in decision-making

• organ donation

• end of life care





Iowa Gambling task A B C D

https://www.psytoolkit.org/experiment-library/igt.html 

https://www.psytoolkit.org/experiment-library/igt.html


• Bechera et. al. 1994

• developed to test patients 

with damage to the 

ventromedial prefrontal 

cortex (processing risk, fear, 

emotion, and decision 

making)

Iowa Gambling task A B C D



how do people make decisions?

• people use logic, reasoning, and utility maximizing 

rationality

• people are “approximately rational”, prone to biases

irrationality



choice

• act involving the selection of a choice 

object from a set of available objects

• choice objects can:

• have multiple attributes

• involve risky or uncertain outcomes

• involve outcomes distributed over 

time

• involve outcomes that influence 

others



choice = preference satisfaction?

• question: how do people make 
choices, and what objects do 
they choose? 

• hypothesis: preference 
satisfaction - people have stable 
preferences, they make choices 
by satisfying these preferences, 
and they choose the object they 
prefer the most



preferences

• attitudes towards choice objects 

(liking/disliking)

• represented using “preference relations”:

• x1 ≻ x2 means x1 preferred over x2

• x1 ∼ x2 means x1 and x2 are preferred equally 

(indifference) 



preferences: properties/assumptions

• stability: preferences are not sensitive to “context” and are 
independent of various irrelevant situational factors such as how the 
choice is presented
• If x1 ≻ x2 in one context then x1 ≻ x2 in every other context

• transitivity: preferences have an ordering

• if we have x1 ≻ x2 and x2 ≻ x3 then we have x1 ≻ x3 

• completeness: for any two objects either the decision maker likes 
one over the other or likes them both equally
• we have either x1 ≻ x2 or x2 ≻ x1 or x2 ∼ x1 



choice = preference satisfaction?

• choice set:  X = {x1, x2, x3, x4…}

• chosen option:  C(X) ∈ X

• C(X) = x1  or  C(X) = x2

• if preferences are stable, transitive, and 
complete:

• for any choice set X the decision maker 
can rank the objects in X in order of 
preference

• for any choice set X the decision maker 
will choose the most preferred object



choice = utility maximization?

• preferences have magnitude or strength

• the utility of an object is the strength of preference for that object so that:

• x1 ≻ x2 if and only if U(x1) > U(x2)

• x1 ∼ x2 if and only if U(x1) = U(x2)

• If preferences can be described by utilities:

• For any choice set X the decision maker can rank the objects in X in order of utility

• For any choice set X the decision maker will choose the object with the highest utility



testing preference satisfaction

• how can we test this?

• by giving people choices!!!!

• all we need is a single counterexample to falsify the theory of choice 

as preference satisfaction!



testing transitivity

let's say we have four objects, and we observe:

• x1 ≻ x2

• x1 ≻ x3

• x4 ≻ x1

• x3 ≻ x2

• x4 ≻ x2

• x4 ≻ x3

Is this decision maker transitive?



testing transitivity

let's say we have four objects, and we observe:

• x1 ≻ x2

• x1 ≻ x3

• x4 ≻ x1

• x3 ≻ x2

• x4 ≻ x2

• x3 ≻ x4

Is this decision maker transitive?



violations of transitivity

• Tversky finds that people 

systematically violate transitivity 

in a variety of experiments

• other examples:

• semantic relationships



stability and relativism

• you need to buy a new tablet and a wireless computer mouse, in 
preparation for the upcoming semester. You need them today and cannot 
order them online. Luckily there are two nearby stores that have the exact 
items you need in stock. However the prices in the stores are slightly 
different:

• Store 1: Tablet for $450 and Mouse for $20

• Store 2: Tablet for $450 and Mouse for $15

• You are at Store 1, and Store 2 is a 15 minute walk away. Will you go to 
Store 2?



stability and relativism

• Kahneman and Tversky randomly assigned participants to one of 

two conditions:

• large relative discount: Imagine that you are about to purchase a jacket for 

$125 and a calculator for $15. The calculator salesman informs you that the 

calculator you wish to buy is on sale for $10 at another branch of the store, 20 

minutes away. Would you make the trip to the other store?

• small relative discount: Imagine that you are about to purchase a jacket for $15 

and a calculator for $125. The calculator salesman informs you that the 

calculator you wish to buy is on sale for $120 at another branch of the store, 

20 minutes away. Would you make the trip to the other store?



stability and relativism

• 68% of participants were willing to make an extra trip to save $5 on 

$15, but only 29% were willing to make this trip to save $5 on $125

• relative comparisons can influence choices even if all costs and 

benefits are held constant

• saving $5 on $20 feels better than saving $5 on $450



class activity

• https://i3n1xnph9k.cognition.run

https://i3n1xnph9k.cognition.run/


stability violations

• joint vs. separate evaluations



stability violations: task framing

• Levin et al. asked subjects to build their 
own pizzas, with a fixed cost per 
ingredient. Participants were randomly 
assigned to one of two experimental 
conditions:

• building up: Pizzas were bare and subjects 
could add ingredients

• scaling down: Pizzas were fully loaded and 
subjects could remove ingredients

• what would preference satisfaction 
predict?



stability violations: summary

• relative comparisons 

• joint vs. separate evaluations

• task and attribute framing



activity: will you choose the gamble?

• 𝑥1: $110 if a coin flips heads and -$100 if tails (gamble)

• 𝑥2: $0 for certain (not a gamble)



choice: expected value maximization

• expected value maximization: people choose the gamble with the 

highest expected value 

• a gamble 𝑥1 offers outcome 𝑥11 with probability 𝑝11, outcome 𝑥12 with 

probability 𝑝12, outcome 𝑥13 with probability 𝑝13, and so on...

• 𝐸𝑉 𝑥1 =  𝑝11 ∙ 𝑥11 + 𝑝12 ∙ 𝑥12 + 𝑝13 ∙ 𝑥13 + …

• a gamble 𝑥1 offers outcome 𝑥1𝑖 with probability 𝑝1𝑖  

   𝐸𝑉 𝑥1 = σ 𝑥1𝑖 ∙ 𝑝1𝑖



choice: expected value maximization

• will you choose the gamble?

• 𝑥1: $110 if a coin flips heads and -$100 if tails (gamble)

• 𝑥2: $0 for certain (not a gamble)

• what will an expected value maximizer do?

• 𝐸𝑉(𝑥1 )= 0.5 *110 + (0.5)(-100) = 55 – 50 = 5

• 𝐸𝑉(𝑥2 )=0

• if people made choices by maximizing expected value they 
would always choose the gamble over a certain payoff (no 
matter how large that payoff is!)



choice: expected utility theory

• expected utility theory: people have 
“utilities” for different wealth states, and 
choose the gamble that offers them the 
highest expected utility

• the average utility after playing the gamble 
for someone with initial wealth w

𝐸𝑈 𝑥1 =  𝑝11 ∙ 𝑈(𝑤 +  𝑥11) + 𝑝12 ∙ 𝑈(𝑤 + 𝑥12) …

𝐸𝑈 𝑥1 = ෍ 𝑝1𝑖 ∙ 𝑈(𝑤 + 𝑥1𝑖)

overall wealth

utility of 
wealth



violations: risk aversion vs. seeking

• expected utility theory suggests that people should always try to 

maximize their expected utility, but people do not always do so

• risk aversion vs. risk seeking vs. risk neutral

• inconsistent preferences



how do we make choices?

• not using stable and transitive preferences

• not by maximizing expected value

• not by maximizing expected utility



next class

• prospect theory + heuristics & biases!

• social decision making / game theory
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