Behavioral Economics

Topic 1: Choice under Uncertainty
Lecture 4: Evidence that Contradicts
Expected Utility, continued

Professor Bushong




Taking Stock

Last class:
m Finished talking about the standard model — Expected Utility Theory
m Started reviewing evidence that contradicts the standard model
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Taking Stock

Last class:
m Finished talking about the standard model — Expected Utility Theory
m Started reviewing evidence that contradicts the standard model
Today:
m A deeper, theoretical problem for expected utility: the calibration theorem
m Where the evidence points: reference dependence
Logistics:
m Problem Set 2 is posted today — due Thursday, September 24. It is long by
design: start early

m Problem Set 1 is due Tuesday, September 15 — detailed solutions posted after
m Please read them carefully — treat this as part of the assignment
m A big way you’ll learn in this class is seeing where you went wrong — it’s fine to
make mistakes, but it’s crucial to understand when and why
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A Theoretical Problem for Expected Utility

From Rabin & Thaler (JEP 2001):
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A Theoretical Problem for Expected Utility

From Rabin & Thaler (JEP 2001):
“Risk Aversion”:
m People tend to dislike risky prospects even when they involve an expected gain.

m E.g.: A 50-50 gamble of losing $100 vs. gaining $110.
Economists’ classic explanation: EU with a concave utility function.

m Big Idea: This explanation doesn’t work, because according to EU, “anything
but virtual risk neutrality over modest stakes implies manifestly unrealistic risk
aversion over large stakes.”

Professor Bushong Behavioral Economics September 10, 2026 2/15



A Theoretical Problem for Expected Utility

Suppose you have wealth $20,000, and you turn down a 50-50 bet
to win $110 vs. lose $100.
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(x)'°
1-p°

u(x) =
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A Theoretical Problem for Expected Utility

Suppose you have wealth $20,000, and you turn down a 50-50 bet
to win $110 vs. lose $100.

Suppose you have a CRRA utility function

(x)'°
1-p°

u(x) =
What values of p are consistent with you rejecting this bet?
Reject if

1 (20,110)'-° 1 (19,900)' -~ (20,000)'-°
55— + ;T < —F—
2 1-p 2 1-p 1-p

With a little work, one can show that rejecting the bet implies that p > 18.17026.
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A Theoretical Problem for Expected Utility

Suppose you have p = 19.

Again suppose you have wealth $20,000, and consider how you'd feel about a 50-50
bet to lose Y vs. win X?

m For Y = $100, accept if and only if X > 111.1

m For Y = $200, accept if and only if X > 250.2

m For Y = $500, accept if and only if X > 1038.4

m For Y = $750, accept if and only if X > 3053.8

m For Y = $1000, accept if and only if X > ... any guesses?
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A Theoretical Problem for Expected Utility

Suppose you have p = 19.

Again suppose you have wealth $20,000, and consider how you'd feel about a 50-50
bet to lose Y vs. win X?

m For Y = $100, accept if and only if X > 111.1

m For Y = $200, accept if and only if X > 250.2

m For Y = $500, accept if and only if X > 1038.4

m For Y = $750, accept if and only if X > 3053.8

m For Y = $1000, accept if and only if X > ... any guesses?

Point: The degree of risk aversion required to explain your rejection of the
moderate-stakes gamble implies ridiculous behavior for larger-stakes gambles.
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Logic Underlying Previous Result

m Recall that expected-utility theory operates over final wealth outcomes.

m Rabin (2000) identifies a feature of ANY concave utility function for final wealth
outcomes.

m An individual who would reject a 50-50 bet over lose 100 and gain 110 at all
wealth levels would reject all 50-50 bets up to (-1,000 , o).

...think about that for a second.
...keep thinking about that. We’ll come back to this later.

m Point: Curvature over small stakes indicates implausible risk aversion at large
stakes.

m Intuition: The marginal utility of money must decrease extremely rapidly.

m Alternate Intuition: Curves look like straight lines when you zoom in close
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The Calibration Theorem

Put simply: the Calibration Theorem highlights that small-stakes risk attitudes
cannot come from a concave utility function over final wealth outcomes.
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The Calibration Theorem

Put simply: the Calibration Theorem highlights that small-stakes risk attitudes
cannot come from a concave utility function over final wealth outcomes.

Barberis, Huang, and Thaler (2006) find that most MBAs at the University of
Chicago turn down a gain-$550, lose-$500 coin-flip.

m These students have (or will have) huge lifetime wealth relative to this gamble.

m This implies (hilariously) large risk aversion: EU theory says same person
would also turn down coin flip with stakes gain $88 trillion, lose $10,000.

('m reasonably confident those students would take that gamble.)
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The Calibration Theorem

Small-stakes risk aversion is intuitively plausible and we see it all the time in
day-to-day behavior. How do we rationalize it?
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The Calibration Theorem

Small-stakes risk aversion is intuitively plausible and we see it all the time in
day-to-day behavior. How do we rationalize it?

Indeed, what is empirically the most firmly established feature of risk
preferences, loss aversion, is a departure from expected-utility theory that
provides a direct explanation for modest-scale risk aversion. Loss aversion
says that people are significantly more averse to losses relative to the status
quo than they are attracted by gains, and more generally that people’s
utilities are determined by changes in wealth rather than absolute levels.
Preferences incorporating loss aversion can reconcile significant small-
scale risk aversion with reasonable degrees of large-scale risk aversion
(p.1288)
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Prospect Theory
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Outline

Introduction to Reference Dependence
A New Model: Prospect Theory

Loss Aversion

Diminishing Sensitivity

The Value Function
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Helpful Tip

Use Extreme Cases to Clarify Your Thinking

Some concepts are hard to get your head around. It can be easier to think about
things in the extreme limit.
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Some concepts are hard to get your head around. It can be easier to think about
things in the extreme limit.

m E.g., "risk aversion" will continue to trip you up throughout this section.
m Think about the limit case: a person who is infinitely risk averse.
m Now think about the other limit case: a person who is risk neutral.

m In between those lies reality. The **definition** of the term only offers that a
person is a teensy tiny itty bitty bit above risk neutrality. How she actually
behaves depends on how risk averse she is
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Helpful Tip

Use Extreme Cases to Clarify Your Thinking

Some concepts are hard to get your head around. It can be easier to think about
things in the extreme limit.

m E.g., "risk aversion" will continue to trip you up throughout this section.
m Think about the limit case: a person who is infinitely risk averse.
m Now think about the other limit case: a person who is risk neutral.

m In between those lies reality. The **definition** of the term only offers that a
person is a teensy tiny itty bitty bit above risk neutrality. How she actually
behaves depends on how risk averse she is

Helpful tip to build intuition for a problem: think about limit cases.
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Contrasts Matter

m Moe: “If you want to signal me, use this bird call.”
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Contrasts Matter

m Moe: “If you want to signal me, use this bird call.”

[Moe whistles like a bird. An eagle swoops down and pecks him on the face.]

m “Ow! Not the face!”

[The eagle switches to pecking Moe in the groin.]

m “Ooh! Ooh! Okay, the face!

[The eagle switches back.]

m “Ooh! Whoa, that actually feels good after the crotch!”

Professor Bushong Behavioral Economics September 10, 2026 12/15



Reference-Dependent Preferences

In virtually all physiological and psychological reactions, people’s responses tend to
reflect adaptation, change, and contrast, rather than solely absolute levels of
outcomes.
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Reference-Dependent Preferences

In virtually all physiological and psychological reactions, people’s responses tend to
reflect adaptation, change, and contrast, rather than solely absolute levels of
outcomes.

m Feelings (and, just as importantly, choice) are reference-dependent:

= We should consider the modified utility function u(x; r), not just u(w + x),
where r is some reference point or reference level.

We'll explore this idea for the next few lectures. There are deep implications for
economics in this simple observation.
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Deck Chairs on the Titanic? A Comment

Take a moment. Look someone else in the eye.
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| strongly conjecture that at least one person in this room is wondering to their self
is this all pointless?
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Deck Chairs on the Titanic? A Comment

Take a moment. Look someone else in the eye.

| strongly conjecture that at least one person in this room is wondering to their self
is this all pointless?

| don’t know.

Regardless of your views, it is quite likely that someone in here disagrees with you.
It is also exceedingly likely that one (or both of you) are wrong about something that
you believe to be true.

So we learn to think and we learn to talk to one another in a fruitful way. And we do
this because there is no alternative.
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Next Class

Today: Evidence that contradicts EU

Next class: An alternative model: Prospect Theory

Remember:
m Problem Set 1 is due next class — Tuesday, September 15

m Problem Set 2 is due Thursday, September 24 — keep chipping away at it
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