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Recap: Optimal sin tax
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Recap:Risk aversion&Certainty equivalent [ UEE) = E[U(x)]
The certainty equivalent is an amount of money that provides equal utility to the random payoff of the gamble.

The certainty equivalent is labeled CE in the figure. Note that CE is less than the expected outcome, if the person is

risk averse. This is because risk-averse individuals prefer the expected outcome to the risky outcome. h\e@ ee
“ (")
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E[U(X)] < U(x) E[U(x)] > U(X)
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Recap

Suppose you have initial wealt -
Consider Io’r’reri@: 0 m@

How will you evaluate lottery X 2
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Recap

Suppose you have initial wealthyy,
Consider two lotteries X,1 —p)and Y = (y,q;0,1 —q)
overt6ttery Y IF....

You will prefer lottery X

Expected Value Theory
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Prospect Theory: Editing Stage

organize & reformulate the problem
e EnQlicaed [ wasimglified. Fpumbes
What is going on in editing stage?¢ Taking an objective prospect
\(9?1, D1; -3 Xm, Pm)and transforming it into an object for evaluation
(xlr P1; -5 Xy pn) by:

@ode outcomes as gains & losses relative to reference point.

» Combination: eq., (100, .5; 100, .5))replaced with &l()’ol 1)
[tk

> w e.g., (100, .5; 200, .5) replaced with QOU ) 1) ‘P‘“S ([0C, 05 ;0 05 )

» Cancellation: discard shared components.

q.999 7 Fo uin $1Co0 -5 107 fe vin B9cc

» Simplification: r robabilities.
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Prospect theory: Evaluation stage

A prospect can be written as (x,p; y,q) withp + q < 1.

Note: p + g < 1 implies prospect yields O with probability 1 —p — q.

A person evaluates a prospect (x,p; y, q) according to the functional

V(x,p;y,q) = n(p)v(x) + n(q)v(D

Note: Nowadays, it might be best to take Prospect theory as a theory for simple prospects
with at most two non-zero outcomes.



Prospect Theory: Value Function

Three key features of the value function v(.): Scd\n J1o%>
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Prospect Theory: Value Function

Two common functional forms for the value function:
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where a,f € (0,1]and 1 > 1

[ Tversky & Kahneman (1992) |
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Solk stake riskawes
min’s calibration Rabin, Econometrica 2000)

—

risky prospect§ even when they involve an expected gain.
$100 vs. gaining $105.
05, 507 ')—51 20 se%)

People tend to dislik
E.g. A 50-50 gamble of losin

Standard 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 CCIlibrCIﬁOh(Robin, Econometrica 2000)
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We can use ‘loss aversion’ to explain risk averse behavior in small stake gamble.

sedl jn wogritnde
In_mixed gambles L = (x,p; y,qd{x > 0,y < 0pwhere both a gain and
a loss are possible, loss aversion causes_ xfremely sk ovesse  choiwy. 1hn snall SJY’i e‘;‘




Risk aversion over gain & Risk seeking over loss

In a situation where a is compared to a gamble with

(highly) probable larger loss, diminishing sensitivity cause risk

In a situation where a is compared to a gamble with (highly)

probable larger gain, diminishing sensitivity cause risk

At the same level of wealth, an individual can both be risk averse and

risk seeking.



Value function
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Prospect Theory: Value Function
Measuring Loss Aversion

How loss averse is the average person?

Would you accept the following bef?@ where:
If tails, lose($100) heads win @
If tails, losé $100) heads wid $1602

If tails, lose $100, heads win $1702 ... '
“asked Umtil o porsan o.cmp+ the can T
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‘Vin(e 2(:)-1;;ue of the following balls is extracted: L\L u”-L\Q-
DG e
We 0
@ @ @ dk_ 005@ Q_C,\'
If one of the following balls is extracted. then:
[
eEOe® | ¢ (¢
Qdose € ZjLJ (e} (e} € 0 for sure row
(ﬁ)se €19 o o € O for sure o 2
—
Lose € 18 O O € O for sure m q
Lose € 17 (o] o € O for sure .
Lose € 16 O O € O for sure :
Lose € 15 O O € O for sure )
Lose € 14 o o € O for sure I'
Lose € 13 o o € 0 for sure !
Lose € 12 o o € O for sure zl
Lose € 11 O O € O for sure 1
\ y Lose €10 O o € O for sure




Prospect Theory: Value Function
Measuring Loss {&version

The coefficient of loss av/e\rsion is e rofic of e cpmoamrt

Nl d ueed o win Lo oceept the bet) and e amount yar Codd
potertially [ese

For coin toss above, typical response is to be indifferent at gain =

$200

Loss aversion coefficient or ratio is generally found in range 1.5 to
2.5.



The Endowment Effect

Around the same time Kahneman and Tversky were working on their model of
Prospect Theory, economist Richard Thaler was noticing (and writing about) some RICHARD THALER
of his own “anomalies”.




Willingness to Pay(WTP) vs.
Willingness to Accept(WTA)

* Standard economic theory says that an individual has a single value (i.e. some

price p) that she associates with any good

> |f she is given the opportunity to buy the good at (or below) that price, she will
pay it. The price is her Niuf(\jn%a o po) CwTp)

» Similarly, if someone offers to buy the good from her at (or above) that price,
she will accept it. The price is her_ Willinguss ++acCept CivtA)

» Standard economic theory says that NTP = WTA




Willingness to Pay(WTP) vs.
Willingness to Accept(WTA)

In reality, we often observe behavior that suggests otherwise...

Example 1: Thaler’s professor was a wine collector who
frequently shopped at wine auctions

» He never paid more than $35 for a bottle (“willingness to pay”)

> ...but he never sold them for less than $100 (“willingness to
accept”)



Willingness to Pay(WTP) vs.
Willingness to Accept(WTA)

Example 2: You buy a ticket to see Chelsea at Stamford
Bridge, and you pay the face value ($300) for your ticket

» You would have actually paid up to $500 (WTP)

> ...but you wouldn’t sell the ticket online for less than $1000
(WTA)



The Endowment Effect

iWhy&is there the gap between willingness to pay and willingness to
accept?

Thaler (1980) attributes gap to what he coinedﬁhe endowment

effect. (

/

“ Pecol dond T vakue an diect moe thﬁhlq Nh%"}‘hqﬂ o T
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The Endowment Effect

» Originally modeled as an extra utility gain from
having /owning an object (rather than getting /receiving an

object) — individuals value an object more when they own it

» Related to loss aversion — the disutility from giving up an

item is larger than the utility from receiving that same item



Endowment Effect: Mug Experiment

Kahneman, Knetsch, and Thaler (1990) test these ideas in their famous

“mug experiments” at Cornell University.
Typical Experiment: Class of 50 - 75 economics students.

After students sit down, half of them are given a coffee mug.



Endowment Effect: Mug Experiment
Design

—————

-~ Potential “Sm @cial Buyers™.

How much-willing o accept | How much willing to pay

d

for the mug? for the mug?

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

If there is a WTP > WTA in the group, they trade.




Endowment Effect: Mug Experiment
Prediction

What does standard economic theory predict? How many will trade?

When markets clear, mugs will be owned by those who value them the

most

Since mugs were assigned at rqndowﬂ\ h average: {rrﬂ\

— sellers — “oh,
> WT P = WTA L oy [+ NTP c
7 e (i)

> If roughly half of “mug lovers” was given mugs, and half qu': then
about ho!$ of the mugs should trade.

!




Endowment Effect: Mug Experiment
Result

* Cornell bookstore price(is $6.00 Yor the mug

N—

* Students might value the mug more or less than this price, but standard theory
says that, on average, we should find WTP = WTA

* Results:

LBuyers: (median) WTP = $2.25 l

| sellers: (median) WTA = $5.75 |

This result is even for goods they just received (and didn’t necessarily want).

This result was claimed as an endowment effect.



Endowment Effect: Mug Experiment
Result

« Add group: elicit the amount of money at which they would be

indifferent between receiving a mug and receiving the money
it pie §5
&Sellers&(v_«_e're given mugs and have a choice to sell a mug) :

+4 )
Sellers’ choice: (W“*Cy) $0) VS, (o g | NN iw* selltig) <—

Buyers(were not given mugs and have a choice to buy a mug):
- %5
Buyers’ choice C"'l\ac(\l, , ~ Moy poid g ) vs. (e vug, 30)

Choosers(have a choice to choose between a mug or money):

Chug )$03 vs. Cno rmug  $5)

Choosers’ choice:

* But sellers and choosers have the EXACT sune Chij,




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.

Sellers I will sell I will keep mug
[Buyers] [I will buy] [l will not buy]

If the price is $0.00:

If the price is $0.50:

If the price is $9.00:

If the price is $9.50:

Choosers: indicate for each price whether they want the mug or the
money.



Endowment Effect: Mug Experiment
Result

Results: WTA o sel the huge
/

s .
] LSeIIers. $7£WTP 5 buc(}")’m— s

Buyers: $2.87
Choosers: $3.12 1 value e G- at $2-12
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Coefficient of Loss Aversion

Measurement
» Earlier, we_measured the coefficient of aversion from answers to whether you would accept a bet with a 50%
chance To@ and a 50% chance to(lose Y ), where:
~ 2L =5
‘—l
Coefficient of Loss Aversion = _— for the smallest X given a fixed Y, OR for the largest Y
Y
. . [ X vdue C59
given a fixed X £y
a(\AQ_ ¢
» We can also measure the coefficient of loss qgr(s/ion using the endowment effect experiment:

. . WTA
Coefficient of Loss Aversion = ———
~ Value of M\co/

Using data from the experiments above =5.75/2.25 = 2.6



