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Recap
In mixed gambles L = 𝑥, 𝑝; 𝑦, 𝑞 , 𝑥 > 0, 𝑦 < 0, where both a gain and a loss are 
possible, loss aversion causes extremely risk-averse choices.

In a situation where a sure loss is compared to a gamble with (highly) probable 
larger loss, diminishing sensitivity cause risk seeking.

In a situation where a sure gain is compared to a gamble with (highly) probable 
larger gain, diminishing sensitivity cause risk aversion.



Recap: The Endowment Effect

Ø Endowment Effect (coined by Thaler, JEBO 1980)

People tend to value an object more highly when they own it than when they do not.

Ø Kahneman, Knetsch, & Thaler (JPE 1990)

First (relatively) clean experimental demonstration of the endowment effect.



Endowment Effect: Mug Experiment
Design

Each seller were given a coffee mug. Each buyer were shown a coffee mug.



Endowment Effect: Mug Experiment
Result

•a “Chooser” group: elicit the amount of money at which they would be indifferent between 
receiving a mug and receiving the money

Choices:

Sellers: (mug, $0) vs. (no mug, $5)

Buyers: (mug, -$5) vs. (no mug, $0)

Choosers: (mug, $0) vs. (no mug, $5)

• Sellers and choosers have the exact same choice!



Endowment 
Effect: Mug 
Experiment
Design

Elicit people’s reservation 
values (or reservation prices):

A buyer’s WTP is the 
maximum amount she is willing 
to pay to obtain the object.

A seller’s WTA is the minimum 
amount she is willing to accept 
to part with the object.

If there is a WTP > WTA in the 
group, they trade. Choosers: indicate for each price whether they want the mug or the 

money.

Sellers

[Buyers]



Endowment Effect: Mug Experiment
Result

Results:

Sellers: $7.12

Buyers: $2.87

Choosers: $3.12



𝑈 𝑥 𝑟 ≡ 𝑢 𝑥 + 𝑣(𝑥|𝑟)

𝑣(𝑥|𝑟)
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Loss aversion and endowment effect
Given	wealth	w	and	price	p:

Sellers	sell	if:

−𝜆𝜙 + 𝑤 + 𝑝 > 𝜇 + 𝑤,  where −𝜆𝜙 is mug utility, and 𝑤 + 𝑝 is money utility 

𝑝 > 𝜇 + 𝜆𝜙 ≡ 𝑝̅N

Buyers buy if:

𝜇 + 𝜙 + 𝑤 − 𝑝 > 0 + 𝑤

𝑝 < 𝜇 + 𝜙 ≡ 𝑝̅O



Coefficient of Loss Aversion
Measurement

Ø Earlier, we measured the coefficient of loss aversion from answers to whether you would accept a bet with a 50% chance to 
win X , and a 50% chance to lose Y , where:

Coefficient of Loss Aversion = P
Q

for the smallest X given a fixed Y, OR for the largest Y given a fixed X

Ø We can also measure the coefficient of loss aversion using the endowment effect experiment:

Coefficient of Loss Aversion = RST
RSU



Rabin’s calibration(Rabin, Econometrica 2000)

People tend to dislike risky prospects even when they involve an expected gain.

E.g. A 50-50 gamble of losing $100 vs. gaining $105.

Economists’explanation:

EU theory with a concave utility function.

Rabin’s Point:

This explanation doesn’t work, because according to EU theory, anything but virtual risk 
neutrality over modest stakes implies manifestly unrealistic risk aversion over large stakes.



Rabin’s calibration(Rabin, Econometrica 2000)

We can use ‘loss aversion’ to explain risk averse behavior in small stake gamble.

w

U(w)

Normal concave utility function is risk-neutral 
for very small stake gambles.



A New Approach to Loss Aversion
(Koszegi & Rabin,2006)

Goal is to develop a more generally applicable theory of reference-
dependent utility with loss aversion. They address two major issues:

1) When do people experience loss aversion, and what is the magnitude 
of this experience?

2) What determines the reference point?



A New Approach to Loss Aversion
(Koszegi & Rabin,2006)

They address these issues by introducing three key innovations:

Ø They develop a new reference-dependent utility function that directly ties gain-loss 
utility to intrinsic utility.

Ø They develop a new model of a stochastic referent.

Ø They develop new models in which a person’s referent is her recent beliefs or 
expectations about outcomes.



A new 
reference-
dependent 
utility function



A new reference-dependent utility function



A new reference-dependent utility function

𝜇(𝑧) is such as:



A new reference-dependent utility function:
Lottery L



A new reference-dependent utility function:
Stochastic referent R



A new reference-dependent utility function:
Lottery L and stochastic referent R



The referent is 
recent 
expectations.

Koszegi & Rabin posit that 
a person’s referent is her 
recent beliefs or 
expectations about 
outcomes.



Empirical Applications of Loss Aversion:
Odean (Journal of Finance 1998)

Ø Identifies a reference-point effect:

Domain: equity markets.

Reference point: nominal purchase price of stocks.

Ø Disposition Effect: When investors sell their stocks, they are more prone to sell their 
winners than their losers. 

Note: A stock is a winner if its current price is above its purchase price, and it is a 
loser if its current price is below its purchase price.



Empirical Applications of Loss Aversion:
Camerer, Babcock, Loewenstein, & Thaler (QJE 1997)

Ø Identify an empirical anomaly, accommodate with loss aversion.

For many jobs, people choose how to allocate their labor from day-to-day, or from 
week-to-week, or from month-to-month.

Ø Benchmark: The standard life-cycle model of labor supply says that, if your wage 
varies over time, you should work more when the wage is high than you do when the 
wage is low. You efficiently allocate your work effort.

They test this prediction on NYC cab drivers.



Empirical Applications of Loss Aversion:
Camerer, Babcock, Loewenstein, & Thaler (QJE 1997)

Ø Data: Three samples of trip sheets.

TRIP: 70 trip sheets from 13 drivers (spring 1994 from one fleet company).

TLC1: 1044 trip sheets from 484 drivers (fall 1990 from TLC).

TLC2: 712 trip sheets from 712 drivers (fall 1988 from TLC).



Empirical Applications of Loss Aversion:
Camerer, Babcock, Loewenstein, & Thaler (QJE 1997)

Ø They take their unit of observation to be a day, in particular, they estimate a daily 
wage equation:

Ø𝑙𝑛𝐻Z = 𝛾𝑙𝑛𝑊Z + 𝛽𝑋Z + 𝜖Z

Ø𝐻Z is hours worked on day t.

Ø𝑊Z is average wage on day t.

ØStandard model predicts 𝛾 > 0, that is, positive wage elasticity.





Empirical Applications of Loss Aversion:
Camerer, Babcock, Loewenstein, & Thaler (QJE 1997)

Ø Main result: They estimate 𝛾 < 0 . that is, negative wage elasticity.

Ø Hence, they have identified an anomaly: The standard model predicts positive 
wage elasticities, but they found negative wage elasticities.

Ø Accommodate with loss aversion, specifically, their explanation is income targeting 
driven by loss aversion:
Øone-day time horizon for decision making.
Øreference point is a daily income target.
Ølosses relative to the target loom larger than gains.



A Simple Model of 
Income Targeting
O’donoghue(lecture note, 2019)



Enhancing the Efficacy of Teacher Incentives Through 
Loss Aversion: A Field Experiment (Fryer, Levitt, List & 
Sadoff)

The paper demonstrated that exploiting the power of loss aversion—teachers are paid in 
advance and asked to give back the money if their students do not improve sufficiently—
increases math test scores.

Ø The “Gain” treatment – received “traditional” financial incentives in the form of bonuses at 
the end of the year linked to student achievement. 

Ø The “Loss” treatment – were given a lump sum payment at the beginning of the school year 
and informed that they would have to return some or all of it if their students did not meet 
performance targets. 

ØImportantly, teachers in the “Gain” and “Loss” groups with the same performance received 
the same final bonus.



Blindspots of Prospect theory
Ø Consider following prospects
ØA. 1 in 1,000,000 to win $1,000,000
ØB. 90% chance to win $12 and 10% chance to win nothing

ØC. 90% chance to win $1 million and 10% chance to win nothing

Ø Consider following problems
ØChoose between 90% chance to win$1 million or $50 with certainty
ØChoose between 90% chance to win$1 million or $150,000 with certainty



Blindspots of Prospect theory
Ø Prospect theory doesn’t address how the reference point is formed.

Ø Prospect theory doesn’t allow the value of an outcome to change when it is highly  
unlikely, or when the alternative is very valuable.

Ø Prospect theory cannot deal with disappointment.

Ø Prospect theory assumes that available options in a choice are evaluated 
separately and independently, and the choice with the highest value is selected. 

ØProspect theory doesn’t allow for regret.


