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W11: Decision making

W11 continued...

Week 11 Quiz due

W12: Social cognition

W12 continued...



| questions in decision-making

« how do people make choices/decisions?
» what influence these decisions? "




questions in decision-making

The Organ Shortage - 9998 g 9991 9937 995 9964
1989-2009 & 1001 F1 v 1 F1 11 10
g 90 859
[ 100000 [
@
* Organ donation £
80000 G 607
g 50
60000 | o 40
. 2 a0 275
e en i r E
40000+ =
] 104 4.25 I_‘
0 T L E— LI . [ S
20000- s ¢ § § § £ & § § 8 %
: ¢ ¢ E 3 3 & 2 & ¢ %
T T T T T @ = [}
1920 1995 2000 2005 2010 g £ =2 8 “ T =2
Year -4 2
c
|- WaitingList Transplants =
Source: United Network for Organ Sharing. Effective consent rates, by country. Explicit consent (opt-in, gold) and presumed consent (opt-
Waiting list and transplants for all transplant organs. out, b[ue]_

Percent patients choosing comfort-oriented goal of care

Comfort Default

61%

Standard AD

. . =<0.01
Life Extension Default P

T
0% 10% 20% 30% 40% 50% 60% 70% BO0% 90%

> After debriefing, only 2% of patients wanted to switch



The White House
Office of the Press Secretary

For Immediate Release September 15, 2015

Executive Order -- Using Behavioral
Science Insights to Better Serve the
American People

EXECUTIVE ORDER

USING BEHAVIORAL SCIENCE INSIGHTS5 TO
BETTER SERVE THE AMERICAN PEOPLE

A growing body of evidence demonstrates that behavioral science
insights -- research findings from fields such as behavioral
economics and psychology about how people make decisions and
act on them -- can be used to design government policies to better
serve the American people.

Where Federal policies have been designed to reflect behavioral

science insights, they have substantially improved outcomes for the
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lowa Gambling task N B B

In the original paper (Bechera and colleagues, 1994), the following procedure was followed:

e There were 4 decks of cards (A, B, C, and D)

« Participants had to choose in total 100 cards, one at the time

« Each time they choose a card, they get feedback about winning and/or loosing some money
« Participants did not know what each card would yield in advance (i.e., like a lottery)

« Participants started with a "loan" of of $2000 and were told to make a profit

» Decks A and B always yielded $100

e Decks C and D always yielded $50

» For each card chosen, there is a 50% chance of having to pay a penalty as well. For decks A and B, the penalty is $250,
whereas for decks C and D it is $50.

"Decks A and B are disadvantageous in the long run because they cost the most in the long run, while
Q decks C and D are advantageous because they result in an overall gain int he long run." (Bechara et al.,
1994, p.10).

httos.// Kit.ora/ ment.i ot htm)


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

| lowa Gambling task

« Bechera et. al. 1994

» developed to test patients
with damage to the
ventromedial prefrontal
cortex (processing risk, fear,
emotion, and decision
making)
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| how do people make decisions?

e  Fationality

« people use logic, reasoning, and utility maximizing

me  IFrationality

e people are “approximately rational”, prone to biases




| choice

 act involving the selection of a choice
object from a set of available objects

- choice objects can: T ERR . ea I mf‘:g

* have multiple attributes
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- involve risky or uncertain outcomes [ ETS o femde wfp%
- 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

Popular on Netflix

« attitudes towards choice objects

(liking/disliking) N . |
» represented using “preference relations™ e
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* Xq > X, means X, preferred over X, LSS =

* X; ~ X, means x, and X, are preferred equally
(indifference)



preferences: properties/assumptions

- stability: preferences are not sensitive to “context” and are
iIndependent of various irrelevant situational factors such as how the
choice is presented

* If X, > X, in one context then x, > X, in every other context

* transitivity: preferences have an ordering
« if we have x, > X, and X, > X5 then we have x; > x5

- completeness: for any two objects either the decision maker likes
one over the other or likes them both equally
« we have either x; > X, Or X5 > X4 Or X, ~ X4



choice = preference satisfaction?

« choice set: X ={x;, X, X3, X4...}

« chosen option: C(X) € X
« C(X) =x; or C(X) =x,

« 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:
« X4 > Xo if and only if U(x4) > U(X»)
* X4~ X, if and only if U(x4) = U(X»)

* |f 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:
* Xq> Xo
* Xy> X3
* X4 > Xq
* X3 > Xo
* X4 > Xo
* X4 > X3

Is this decision maker transitive?



| testing transitivity

let's say we have four objects, and we observe:
* Xq> Xo
* Xy> X3
* X4 > Xq
* X3 > Xo
* X4 > Xo
* X3 > X4

Is this decision maker transitive?



| violations of transitivity

transitivity somewhere along the chain
(from a to e).

Table 19.1
The Gambles Employed in Experiment |
» Tversky finds that people deimcoig Pyl
Gamble winning (in §)
systematically violate transitivity s 724 5.00
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: 11/24 4.00
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probability or the value scale.) Since ex- Gamible
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| 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
Iitems 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 27



| 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?

: 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/

Sta b i I ity Vi O I at i O n s How much are you willing to pay for the following?

Dictionary A
Year of publication: 1993
Number of entries: 10,000
Any defects? No, it's like new.

* joint vs. separate evaluations

How much are you willing to pay for the following?

$30
I Dictionary B
27 (39) Year of publication: 1993
e Number of entries: 20.000
$25 [ 24 (39) Any defects? Yes, the cover is torn;
otherwise it's like
new.
$20 |
How much are you willing to pay for the following?
$15 L Dictionary A Dictionary B
Year of publication: 1993 1993
WAS8 Number of entries: 10,000 20.000
FIG. 1. Mean WTP values for Dictionary A and Dictionary B in o A ol e e gl gy
. Al & otherwise it's like
Study 1. The numbers in parentheses indicate numbers of partici-

new.
pants.



| 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?
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| stability violations: summary

$30 |
* relative comparisons |
e joint vs. separate evaluations 525 |
- task and attribute framing _

$20

$15 :

FIG. 1. Mean WTP values for Dictionary A and Dictionary B in
Study 1. The numbers in parentheses indicate numbers of partici-
pants.



I activity: will you choose the gamble?

« x4: $110 if a coin flips heads and -$100 if tails (gamble)
« x5: $0 for certain (not a gamble)



choice: expected value maximization

» expected value maximization: people choose the gamble with the
highest expected value

« a gamble x; offers outcome x,,; with probability p,,, outcome x,, with
probability p,,, outcome x,; with probability p,3, and so on...

* EV(x1) = p11 %11 + P12 " X12 + P13 - X13 + ...

« a gamble x; offers outcome x,; with probability p,;
EV(xy) = X xq; " D1i



choice: expected value maximization

« will you choose the gamble?
« x;: $110 if a coin flips heads and -$100 if tails (gamble)
« xo: $0 for certain (not a gamble)

« what will an expected value maximizer do?
 EV(x;)=0.5*110 + (0.5)(-100) =55-50 =5
« EV(x,)=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(xy) = p11-UW+ x11) + P12 UW + x12) ...

EU(x,) = 21911' Uw + xq;)

utility of
wealth

overall 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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