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4 Five Applications of Reference De-

pendence

e (Mostly) two categories of applications of prospect
theory /reference dependence:

1. Field Test (F). Field evidence
2. Experimental Test (E). Lab evidence

3. (Theory (T). Applied theory almost absent)

e Features of literature:
— Lack of theory serious issue
— Crucial choice of reference point
— Mostly use loss aversion + linear value function

— Some use concavity 4+ convexity



4.1 Endowment Effect

e Kahneman, Knetsch and Thaler (1991) (E)

e List (2003,2004) (F)

e Recent critical survey by Plott and Zeiler (2003)

e See previous lecture

e WTAS>WTP

e Decreased volume of trade



4.2 Myopic Loss Aversion

e Benartzi and Thaler (1995) (F)

e Equity premium.
— Stocks not so risky
— Do not covary much with GDP growth

— BUT equity premium 3.9% over bond returns
(US, 1871-1993)

e Need very high risk aversion: RRA > 20

e Benartzi and Thaler: Need loss aversion + narrow
framing



Periodically evaluate returns from stocks

Loss aversion from (nominal) losses—> Deter from
stocks

More frequent evaluation—>Losses more likely —>
Fewer stock holdings

Calibrate model with A (loss aversion) 2.25 and full
prospect theory specification

If evaluate every year, indifferent between stocks and
bonds

(Similar results with piecewise linear utility)
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Panel A: Nominal Returns
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Prospective Utility as Function of the Evaluation Period

areliability check on the previous results. Suppose that an investor
is maximizing prospective utility with a one-year horizon. What
mix of stocks and bonds would be optimal? We investigate this
question as follows. We compute the prospective utility of each
portfolio mix between 100 percent bonds and 100 percent stocks, in
10 percent increments. The results are shown in Figure II, using
nominal returns. (Again, the results for real returns are similar.)
As the figure shows, portfolios between about 30 percent and 55
percent stocks all yield approximately the same prospective value.
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sion plays the role of risk aversion in standard models, and can be
considered a fact of life (or, perhaps, a fact of preferences). In
contrast, the frequency of evaluations is a policy choice that
presumably could be altered, at least in principle. Furthermore, as
the charts in Figure I show, stocks become more attractive as the
evaluation period increases. This observation leads to the natural
question: by how much would the equilibrium equity premium fall
if the evaluation period increased?

Figure III shows the results of an analysis of this issue using
real returns on stocks, and the real returns on five-year bonds as
the comparison asset. With the parameters we have been using, the
actual equity premium in our data (6.5 percent per year) is
consistent with an evaluation period of one year. If the evaluation
period were two years, the equity premium would fall to 4.65
percent. For five, ten, and twenty-year evaluation periods, the
corresponding figures are 3.0 percent, 2.0 percent, and 1.4 percent.
One way to think about these results is that for someone with a
twenty-year investment horizon, the psychic costs of evaluating
the portfolio annually are 5.1 percent per year! That is, someone
with a twenty-year horizon would be indifferent between stocks
and bonds if the equity premium were only 1.4 percent, and the
remaining 5.1 percent is potential rents payable to those who are

Implied Equity Premium (%)
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Figure III
Implied Equity Premium as Function of the Evaluation Period



4.3 Asset prices

e Barberis, Huang, and Santos (2001) (T+F)

e Piecewise linear utility, A = 2.25

e Narrow framing at aggregate stock level

e Range of implications for asset pricing

e Barberis and Huang (2001)

e Narrowly frame at individual stock level (or mutual
fund)



4.4 Disposition effect

e Odean (1998) (F)

e Do investors sell winning stocks more than losing
stocks?

e (Similar to not selling ‘losing’ house)

e Tax advantage to sell losers

e Losers outperform winners in long-run

e Prospect theory:
— reference point: price of purchase

— convexity over losses —> gamble, hold on stock



— concavity over gains —> risk aversion, sell stock

e Discount brokerage house (1987-1993)

e Compute share:

POR — Realized Gains

Realized Gains+Paper Gains

and similar for Losses, PGL

e PGR>PGL for all months, except end of year (tax

reasons)



4.5 Preferences for increasing sequences

e Loewenstein-Sicherman, Do Workers Prefer Increas-
ing Wage Profiles? (E)

e Reference point past wage

e Aversion to nominal wage cut

e Choice between paths of wages over lifetime

e N=80, Museum of Science visitors, survey

Wages Rental income
e Prefer increasing 83%  56%
Prefer decreasing 17%  44%



Interesting debiasing experiment.

Present arguments both for increasing and for de-
creasing

Increase in choices consistent with PVmax: 7% to
22% (wages)

Increase in choices consistent with PVmax: 23% to
28% (rental income)

Taste for consistency — debiasing as between ma-
nipulation
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Yearly Payment

Year Year

Option A Option B

FiG. 2.—Graphical depiction of increasing and decreasing payment options

Next, respondents were presented with the same two sequences, depicted
graphically, and with conflicting arguments why they should prefer one
or the other. The argument favoring decreasing payments read, “Some
researchers believe people should prefer option A [the declining sequence].
Their argument is that you can put part of the extra money you get at the
beginning into the bank and withdraw it with interest later on. In fact, by
choosing option A you could have more money every year.”

The argument favoring increasing payments was, “Other researchers
believe people should prefer option B [the increasing payment profile].
Their argument is that, first, it is satisfying to get a bigger payment each
year. Second, even though you could save money in the first few years, it
is often difficult to save money. Option B gives more spending later without
worrying about putting money away in the first few years.”

Respondents specified which argument they found more convincing, or
whether they found both arguments equally convincing. Finally, they were
asked to rerank the seven payment sequences in light of the arguments.

IV. Findings

To begin with, we focus on rankings made prior to exposure to the
arguments. For wage payments, only 7.3% of the sample (three out of 41)
based their choice solely on present-value consideration (i.e., they ranked
the declining sequence first, the flat sequence next, etc.). For rental income,
23.1% (nine out of 39) of choices conformed to present-value maximization.
The difference between the two groups is significant (%*(1) = 3.9, p < .05).
If we look more broadly at the number of respondents who ranked the
declining profile highest, a similar pattern emerges. For wage payments,
12.2% of respondents preferred the declining profile over all other options.
The comparable figure for rental income payments is 33.3%. On average,



2 Decisions under Risk

e Standard model of decision-making under risk
— Utility over global wealth

— Concavity (risk aversion)

— CRRA or CARA to parametrize

e Basic predictions of the model:
1. Risk aversion over large stakes
2. Risk neutrality over small stakes

3. Risk-averse people should be risk-averse every-
where



e How do these predictions fare?

1. Risk aversion over large stakes (old literature)

— Stocks vs. bonds: Yes. But: too much risk
aversion — equity premium puzzle

— House and Car Liability Insurance: Required

— Life Insurance: Underinsurance

2. Risk neutrality over small stakes (new literature)

— NO: Deductible on home Insurance (Sydnor,
2005)

— NO: Phone wire insurance
— NO: Deductible on car insurance

— Warranties?



3. People that are risk-averse in one setting should
also be risk-averse in another setting

— Barsky et al. (1997) — HRS, 11,707 respon-

dents

— Elicit risk attitude with question on life-time
earnings (large-stake risk-aversion)

— Correlate with:

x Smoking and drinking
* Life and health insurance
* Stocks vs. bonds

— Very small correlations, although right direc-

tion
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Suppose that you are the only income earner in the family, and you
have a good job guaranteed to give you your current (family) income
every year for life. You are given the opportunity to take a new and
equally good job, with a 50-50 chance it will double your (family)
income and a 50-50 chance that it will cut your (family) income by
a third. Would you take the new job?

If the answer to the first question is “yes,” the interviewer
continues:

Suppose the chances were 50-50 that it would double your (family)
income, and 50-50 that it would cut it in half. Would you still take
the new job?

If the answer to the first question is “no,” the interviewer
continues:

Suppose the chances were 50-50 that it would double your (family)
income and 50-50 that it would cut it by 20 percent. Would you then
take the new job?

The questions separate the respondents into four distinct risk
preference categories, depending on the answers to two ques-
tions. The categories can be ranked by risk aversion without hav-
ing to assume a particular functional form for the utility function.
The categorical responses (labeled I, II, III, and IV) are summa-
rized in the first column of Table 1.

The categorical responses can be thought of as resulting from
the following expected utility calculation. Let U be the utility
function and ¢ be permanent consumption. An expected utility
maximizer will choose the 50-50 gamble of doubling lifetime in-
come as opposed to having it fall by the fraction 1 — \ if

(D +U@2c) + sUMAc) 2 Ulo),

that is, the expected utility of the income stream offered by the
gamble exceeds the expected utility of having the current income
stream with certainty.

If one is willing to assume that relative risk aversion 1/6 =
—c-U'"" /U’ is constant over the relevant region, the categorical

most respondents, permanent labor income and permanent income are not that
different. We investigate (see below) the extent to which high-wealth and older
individuals respond differently to the questions. See question L14 of the Health
and Retirement Study, Wave I (page 162 of the survey instrument).



TABLE I
RISK PREFERENCE SURVEY DESIGN

Expectation
Relative risk aversion Relative risk tolerance conditional
(1/6) 0) on survey
response®
Upper Lower Lower Upper
Gamble? bound bound Mean® bound bound Mean® 1/6 0
I Reject both one-third ) 3.76 15.8 0 0.27 0.11 15.7 0.15
and one-fifth
1L Reject one-third but 3.76 2 2.9 0.27 0.5 0.36 7.2 0.28
accept one-fifth
III1. Accept one-third but 2 1 1.5 0.5 1 0.68 5.7 0.35
reject one-half
Iv. Accept both one-third 1 0 0.7 1 0 1.61 3.8 0.57

and one-half

a. Gambles all have a 50 percent probability of doubling lifetime income and a 50 percent probability of losing half, one-third, or one-fifth of lifetime income.

b. These columns report the mean if the ¢rue value is between the lower and upper bounds.

c. These columns give the expected value of relative risk tolerance and relative risk aversion conditional on observing response I, II, III, or IV. This conditional expectation takes
into account measurement error in the survey response. This baseline case assumes lognormality, no status quo bias, and no persistent measurement error. (See text for details and
Table XIV for other cases.)
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TABLE IV
Risk TOLERANCE BY BEHAVIORS

Percent choosing response

Number of Mean risk

Behavior 1 11 111 v responses  tolerance®
Never smoked 66.3 11.2 109 114 4276 0.2353
Quit smoking 63.9 11.9 11.2 12.9 4276 0.2425
Smokes now 63.3 116 104 145 3155 0.2474
Does not drink 68.0 94 102 121 4584 0.2344
Drinks 62.4 129 11.3 13.2 7123 0.2456
Zero drinks per day 68.0 94 102 121 4584 0.2344
Between zero and one  63.2 129 11.5 122 5317 0.2418
Between one and two 59.5 134 115 154 1187 0.2549
Between two and five 61.9 11.7 9.0 172 441 0.2573
More than five 57.3 123 10.1 20.2 178 0.2689
Less than 12 years of  65.7 89 108 144 3320 0.2448
education

12 years 67.7 114 105 10.2 4130 0.2294
13 to 16 years 619 134 112 133 3158 0.2463
Over 16 years 57.6 146 11.7 159 1099 0.2598
Self-employed 63.9 104 11.1 144 1374 0.2461
Employee 66.0 120 105 11.3 6397 0.2349
Not working 62.5 11.2 114 147 3936 0.2497
Nonwesterner 65.5 11.2 10.7 124 9811 0.2388
Westerner 59.8 13.1 119 149 1896 0.2538
Nonimmigrant 65.0 119 10.8 122 10568 0.2389
Immigrant 61.2 82 11.7 18.7 1139 0.2630

The p-value for the hypothesis that mean risk tolerance is equal among smokers. quitters, and those
who never smoked is 0.0017. The p-values for the hypothesis of no difference in risk tolerance according to
the other behaviors (drinks, drinks per day, years of education, employment status, region, or immigrant
status) are each less than 0.0001.

a. The mean risk tolerance is computed using the baseline parametric model.

period of increasing public awareness of the risks associated with
cigarette smoking. Those who quit smoking are somewhat more
risk tolerant than those who never smoked, but less risk tolerant
than current smokers.

Whether an individual drinks or not is also related to mea-
sured risk tolerance. Risk tolerance is higher for those who drink
than for those who do not drink. The difference in risk tolerance
between drinkers and nondrinkers is about the same as between
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TABLE V
Doks MEASURED Risk TOLERANCE PREDICT BEHAVIOR? REGRESSIONS OF BEHAVIORS
ON RISK TOLERANCE AND DEMOGRAPHIC VARIABLES

Mean of Regression Standard
dependent coefficient of error of

Dependent variable variable risk tolerance estimate R?

Ever smoke 0.635 0.092 0.469 0.054
(0.030)

Smoke now 0.269 0.068 0.441 0.011
(0.028)

Drinks 0.608 0.099 0.472 0.065
(0.030)

Drinks per day 0.831 0.256 0.835 0.073
(0.053)

Education (years) 12.083 0.265 2.920 0.172
(0.184)

Self-employed 0.117 0.021 0.318 0.024
(0.020)

Immigrant 0.097 0.027 0.248 0.303
(0.016)

No health insurance 0.272 0.196 0.422 0.100
(0.031)

No life insurance 0.294 0.155 0.439 0.073
(0.028)

Owns home 0.805 -0.153 0.383 0.066
(0.024)

The dependent variables are (0,1) except for drinks per day and years of education. The estimated regres-
sions include the following covariates whose estimated coefficients are not reported: constant, age, sex, reli-
gion (Catholic, Jewish, other), and race (black, Hispanic, Asian, other). The mean of the dependent variables
is given in the second column. The regression coefficient of relative risk tolerance 0 is reported in the third
column (with standard errors in parentheses). Relative risk tolerance conditional on the survey responses is
assigned to each respondent using the baseline statistical model. The last two columns give the standard
error and R? of the regressions. The regressions are based on 11,707 individuals’ responses with two excep-
tions. For health insurance the sample is the 8642 households not eligible for Medicare. For life insurance
the sample is only 11,561 households owing to missing data.

smokers and nonsmokers. Moderate drinking is not generally be-
lieved to be a health risk. Table IV shows risk tolerance by drinks
per day. Those who take less than one drink per day have a will-
ingness to accept the moderate gambles (II and III) relatively of-
ten. As drinks per day increase, there is a monotonic increase in
mean risk tolerance. For heavy drinkers, risk tolerance—mea-
sured either by willingness to choose gamble IV or by mean risk
tolerance—is substantially above average.

The regressions reported in Table V show that the risk toler-
ance measure predicts smoking and drinking even after control-
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TABLE VI
Risk TOLERANCE BY HEALTH INSURANCE COVERAGE AND EMPLOYMENT STATUS

Percent choosing

response
Employment Health Number of Mean risk
status insurance I 11 111 v responses tolerance®
Self-employed Yes 635 10.0 12.3 14.0 763 0.2459
No 63.0 10.3 10.0 16.6 319 0.2529
Employee Yes 669 11.8 105 10.6 4186 0.2317
No 584 114 134 16.6 638 0.2643
Not employed Yes 63.8 11.9 109 132 1343 0.2424
No 59.8 10.1 12.0 18.0 1393 0.2647

Tabulation for health insurance excludes Medicare-eligible individuals. The p-value for the hypothesis
that mean risk tolerance does not differ according to whether or not the respondent has health insurance is
0.4953 for the self-employed, 0.0001 for employees, and 0.0002 for those not employed.

a. The mean risk tolerance is computed using the baseline parametric model.

cially) more risk averse are more likely to purchase both medical
and life insurance.?*

Table VI examines our measure of risk tolerance according
to whether or not the individual has health insurance. We do
separate tabulations for employees, the self-employed, and those
not working. To focus on those who have the option of having in-
surance or not, this tabulation excludes those in the Medicare-
eligible age group.

For each of the three employment classes, more risk tolerant
individuals are less likely to have health insurance. For those
employed, measured risk tolerance seems to be an important fac-
tor sorting individuals into jobs with health insurance. For the
not employed, risk preference is a powerful determinant of the
propensity to be insured. The effect of risk tolerance on the pro-
pensity to be insured is smaller among the self-employed than
among the unemployed. Between groups, the self-employed have
a higher risk tolerance and have much lower average propensity

24. Researchers have used choices about insurance to elicit estimates of risk
aversion. Friedman [1973] used data on choices regarding health insurance, and
obtained an estimate of about 10. Szpiro [1986] returns to the idea of gauging risk
aversion by studying the demand for insurance. He looks at households’ willing-
ness to pay a load factor in order to obtain insurance, using insurance company
data on premiums and claims. Using these data, along with the Goldsmith data
on total household wealth, Szpiro reports estimates of the coefficient of relative
risk aversion between one and two. While these studies are clearly related to our
results, their method is to estimate risk aversion from purchase of insurance
while our survey creates an independent measure of risk aversion, which can then
be related to purchase of insurance.
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TABLE VII
Risk TOLERANCE BY LIFE INSURANCE COVERAGE

Percent choosing response

Life Number of Mean risk
insurance I II I v responses tolerance®
Yes 66.1 11.6 10.5 11.6 8162 0.2353
No 61.0 11.5 11.7 15.7 3399 0.2548

The p-value for the hypothesis that mean risk tolerance does not differ according to whether or not the
respondent has life insurance is 0.0001.
a. The mean risk tolerance is computed using the baseline parametric model.

to be insured than employees. Similarly, Table VII shows that
individuals without life insurance are substantially more risk tol-
erant than those with it.

The results in the cross tabulations for health and life insur-
ance carry over when the demographic factors are controlled for
in the regressions reported in Table V. The most risk tolerant re-
spondents are 8.2 percentage points more likely not to have
health insurance and over six and one-half percentage points
more likely to forgo life insurance than the least risk-tolerant
respondents. Both results are highly statistically significant
(z-statistics in excess of 5) and are quantitatively important.

Income and Wealth. Tables VIII and IX show risk tolerance
by quintiles of income and wealth. Risk tolerance decreases with
income and wealth until the middle of the distributions, and then
increases. Note that the pattern of risk tolerance by income and
wealth is similar to that for age. Risk tolerance rises at the high
end of the wealth, income, and age distributions.?

Home equity is the major component of wealth for most indi-
viduals. The 20 percent of individuals who do not live in houses
they own are substantially more risk tolerant than those who
own their homes. The most risk-tolerant individuals are over 6
percent less likely to own homes than the least risk tolerant indi-

25. Older and high wealth individuals might interpret the survey questions
differently from most respondents because labor income is a smaller fraction of
their current resources. We checked for this possibility by grouping the responses
by both age and wealth quintile. These groupings do not lead to the conclusion
that the highly risk-tolerant respondents are either old or wealthy. Moreover, we
reran the regressions in Table V including the logarithms of income and wealth
as regressors. Controlling for income and wealth raises some coefficient of risk
tolerance and lowers others, but overall has little qualitative impact on the find-
ings. (We report the regressions without wealth and income in Table V, owing to
concern about the endogeneity of those variables.)
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TABLE X
DoEs MEASURED Risk TOLERANCE PREDICT PORTFOLIO SHARES? REGRESSIONS OF
PORTFOLIO SHARES ON RiSK TOLERANCE AND DEMOGRAPHIC VARIABLES

Regression coefficients of
risk tolerance

Dependent

variable: Mean of Primary minus  Standard

Portfolio dependent  Primary secondary error of

share variable (R1) (R1 - R2) estimate R?

Stocks 0.140 0.097 —-0.023 0.244 0.060
(0.029) (0.027)

Bonds 0.014 0.015 -0.010 0.068 0.040
(0.008) (0.008)

Saving and 0.416 -0.128 0.018 0.348 0.153

checking (0.041) (0.039)

Treasury bills 0.095 —0.055 0.050 0.201 0.013
(0.024) (0.022)

IRA and Keogh 0.248 —0.006 0.020 0.312 0.033
(0.037) (0.035)

Other assets 0.086 0.076 —0.056 0.215 0.017
(0.025) (0.024)

The dependent variables are shares of assets in total financial wealth. The estimated regressions include
demographic covariates (see note to Table VII) plus the logarithms of income and wealth. The third column
reports the estimated coefficient of the primary respondent’s (R1) relative risk tolerance. The fourth column
gives that of the difference between the primary and secondary respondents’ (R1 — R2) relative risk toler-
ance. Relative risk tolerance conditional on the survey responses is assigned to each respondent using the
baseline statistical model. The regressions are based on 5012 households’ responses.

one-sixth of the households. Since asset ownership depends sub-
stantially on income and wealth, we include these as controls in
the regressions of portfolio variables.?¢

The questions about assets apply to the household. In the
Health and Retirement Study, they are answered by the “knowl-
edgeable respondent”—the member of the household with the
best knowledge of the household’s assets. The assets are charac-
teristics of the household (there is no information on asset owner-
ship within the household), while risk preference is a feature of
individuals. Recall that the risk tolerance measure is positively,
but not strongly, correlated within couples (Table II). To study the

26. Some of the portfolio shares are zero. Tobin’s Separation Theorem im-
plies, however, that they should all be positive. The zero shares may result from
a fixed cost of holding a particular asset, which would imply jumps from zero to
strictly positive portfolio shares.



e Open questions:

— Are small-scale and large-scale risk aversion driven
by same model?

— Do they correlate?

e Best evidence of small-scale risk-aversion: Sydnor
(2005) on home insurance



3 Framing: Coherent Arbitrariness

Slides borrowed from Yesim



Stable Demand Curves
w/o Stable Preferences

* Initial choices highly sensitive to
anchors/framing

* Initial choice will have an inappropriate
iInfluence on following choices

 Individuals respond coherently to changes



Coherent Arbitrariness

 People have fuzzy WTP (a range of
values)

 They arbitrarily pick one price-initial
choices provide framing for subsequent
choices

o Authors elicit arbitrariness with anchoring, but what
are the real world reasons to pick one price over
another, is it totally random? Self-enhancing
market equilibrium?



Experiment 1

e Anchor with SSN

e Subjects with above-median SSN state
higher prices

e Conclusions:

— Subjects did not have or could not remember
their absolute valuations for these products

— They had a relative ordering (pay more for
keyboard than for mouse)





