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Elucidation on keywords and annotations:

- Annotations are between signs {% and %} above references.

- Use of keywords (are bold): using the FIND function, the keywords below give
related references. For example, the keyword
ambiguity seeking

gives 116 references on it.

KEYWORDS:

ambiguity seeking:

ambiguity seeking for losses:

ambiguity seeking for unlikely:

ambiguous outcomes vs. ambiguous probabilities: some authors make this distinction
although | favor that by definition all uncertainty is modeled through the state space.

ambiguity attitude taken to be rational:

Ambiguity = amb.av = source.pref, ignoring insensitivity:

Arrow’s voting paradox ==> ordinality does not work:

backward induction/normal form, descriptive:

Best core theory depends on error theory: Starting 2000, many empirical studies in decision
theory do not just fit a deterministic decision theory to data with statistics such as t-tests done at
the end, but they use a probabilistic choice model with errors in choice incorporated, and have this
probabilistic choice model integrated with the deterministic decision model. The latter is then
called the core theory.

binary prospects identify U and W: For binary prospects, most nonexpected utilities agree,
and are rank-dependent utility. These prospects suffice to identify utility U and the weighting

function W.



bisection > matching: Since the 1980s, with a revival in experimental economics starting around

2005, decision theorists have compared choice-based methods such as bisection and the choice

list with direct matching. Now (2012) most people prefer choice-based methods.

biseparable utility: the rank-dependent utility (RDU) model for binary prospects;

biseparable utility violated: the models that do not agree with RDU for binary prospects;

calculating RDU: means to calculate RDU and new prospect theory

calculation costs incorporated: incorporating calculation costs into decision making

cancellation axioms: axioms necessary for additively decomposable representations on product
sets, studied by Krantz et al. (1971) and many others;

CBDT: case-based decision theory,

CE bias towards EV: certainty equivalent measurements generate biases towards expected value
maximization;

Choice enhances noncompensatory heuristics:

coalescing: A prospect written as (1/3:2, 1/3:2, 1/3:0) may be evaluated differently than (2/3:2,
1/3:0). Similar terms are collapsing or event splitting (or outcome splitting);

cognitive ability related to discounting:

cognitive ability related to risk/ambiguity aversion:

cognitive ability related to likelihood insensitivity (= inverse S):

coherentism: Representational view of utility is that all that it should do is represent choice
consistently, and this is the only requirement. No external criteria should be imposed. This is like

coherentism. See also; paternalism/Humean-view-of-preference; see also search keys starting with
“risky utility”;

Compare different measurement methods:

confirmatory bias: of new evidence, people select only what reinforce their opinions, leading to
divergence of opinions rather than the rational convergence;

completeness criticisms: completeness means requiring a preference between every pair of
prospects/choice options;

collapse: see coalescing;

concave utility for gains, convex utility for losses: (see also “risk averse for gains, risk
seeking for losses,” and please don’t confuse risk aversion with concave utility etc. unless
expected utility is the explicit working hypothesis!);

consequentialism/pragmatism: putting everything relevant in consequences makes model

intractable;

not explained here (see preference for flexibility for future influence);

correlation risk & ambiguity attitude:



criticism of monotonicity in Anscombe-Aumann (1963) for ambiguity: see also the
more general: restrictiveness of monotonicity/weak separability

criticisms of Savage’s basic framework; (see also: R.C. Jeffrey model)

criticizing Knight (1921) for low quality:

criticizing the dangerous role of technical axioms such as continuity:

crowding-out:

deception:

deception when implementing real incentives: (usually done to protect subjects from
suffering losses);

decreasing ARA/increasing RRA: ARA = absolute risk aversion, and RRA = relative risk
aversion;

decreasing/increasing impatience:

desirable to extend preferences while satisfying/maintaining conditions:

derived concepts in pref. axioms:

DFE-DFD gap but no reversal: Decision from experience usually finds less
pronounced inverse S probability weighting than decision from description, but
the reversal (S-shape instead of reversed S-shape) claimed in first papers on DFE
does not hold. (Or it does?)

discounting normative:

dominance violation by pref. for increasing income: (see also: preferring streams of
increasing income);

Dutch book: (see also “ordered vector space” or “reference dependence test”);

dynamic consistency:

dynamic consistency. NonEU & dynamic principles by restricting domain of
acts:

dynamic consistency: favors abandoning time consistency, so, favors
sophisticated choice:

dynamic consistency: favors abandoning forgone-event independence, so, favors
resolute choice:

dynamic consistency: favors abandoning RCLA when time is physical:

DC = stationarity: confusing dynamic consistency (= time consistency) with stationarity (or not):

endogenous midpoints:

extending preference relations using conditions:



equate risk aversion with concave utility under nonEU: Under EU, risk aversion

(preferring expected value of prospect to prospect) can be equated with concave utility. Under
nonEU this is no longer correct. Unfortunately, many authors, the majority of economists and
finance people today, continue to equate risk aversion and concave utility under nonEU. An
explanation can be that people want to use a term for concave utility but want to avoid
“diminishing marginal utility” because, in the ordinal spirit, they do not want to give empirical
meaning to marginal utility. (Thus Arrow, 1951, ECMA, p. 423 wrote: “diminishing marginal

utility had lost its meaning.”) JWell, it is just incorrect under nonEU, unfortunately.
equity-versus-efficiency:
EU+a*sup+b*inf:
event/outcome driven ambiguity model: event driven: ambiguity primarily modeled
through an event function (e.g., Schmeidler’s 1989 RDU/CEU). Savage’s P4 then usually holds.
event/outcome driven ambiguity model: outcome driven: ambiguity primarily modeled
through an outcome function, utility (mostly recursive EU, e.g., KMM’s smooth model).

event splitting: see coalescing;

finite additivity:

foundations of probability:

foundations of quantum mechanics:

foundations of statistics:

free will/determinism:

game theory can/cannot be viewed as decision under uncertainty: (see also: game
theory as ambiguity):

game theory as ambiguity:

gender differences in risk attitude:

gender differences in ambiguity attitudes:

Harsanyi’s aggregation:

homebias:

inconsistency in repeated risky choice:

independence/sure-thing principle due to mutually exclusive events:

information aversion: (see also “value of information™):

insurance frame increases risk aversion:

intertemporal separability criticized:

intuitive versus analytical decisions: (see also “reflective equilibrium”);

inverse S: (see also (“risk seeking for small-probability gains™)

inverse S (= likelihood insensitivity) related to emotions:



R.C. Jeffrey model:

just noticeable difference: (other terms used in the literature are minimally perceptible
threshold/difference or just noticeable increment);

law and decision theory:

linear utility for small stakes:

loss aversion without mixed prospects: people who think to obtain estimates of loss aversion
without considering mixed prospect, which is impossible (see also loss aversion: erroneously
thinking it is reflection);

loss aversion: erroneously thinking it is reflection: (see also loss aversion without mixed
prospects);

losses from prior endowment mechanism: implementing real incentives for losses by first
giving subjects prior endowment and then letting them later pay back from that.

losses give more/less noise:

marginal utility is diminishing:

measure of similarity:

Monty Hall’s problem: see three-doors problem:

Nash equilibrium discussion:

natural-language-ambiguity:

natural sources of ambiguity:

Newcomb’s problem:

nonadditive measures are too general:

nonconstant discount = nonlinear time perception: deviations from constant discounting

may not so much be nonconstant discounting of well-perceived time, but rather constant

discounting of misperceived time.

normal/extensive form:

one-dimensional utility:

optimal scale levels:

ordered vector space:

ordering of subsets: (see also preference for flexibility);

own small expertise = meaning of life: In 2022 this has been renamed as: ubiquity

fallacy: Many researchers try to suggest that their small expertise can answer all the main questions
in life; they confuse ubiquity with explanatory power. There is an explanation at

https://www.youtube.com/watch?v=FDvBrcytU70Q&t=52s

1:10 — 3:25 for the special case of ergodic theory.

part-whole bias: (special case for uncertainty: coalescing);


https://www.youtube.com/watch?v=FDvBrcytU7Q&t=52s

parametric fitting depends on families chosen:

paternalism/Humean-view-of-preference: whether preferences should always be taken as is,
or whether one may change them to improve them; see also: coherentism

PE doesn’t do well: the probability equivalent, also called standard gamble, does not perform
well.

PE higher than CE: (see also “PE higher than others” and “CE bias towards EV”): the standard
gamble gives (assuming expected utility) higher utilities than the certainty equivalent method.

PE higher than others: (see also “PE higher than CE”); the standard gamble gives higher utilities
than other methods.

preferring streams of increasing income: (see also: dominance violation by pref. for
increasing income);

present value:

principle of complete ignorance:

probability elicitation: (see also “proper scoring rules” and “survey on belief measurement”);

probability communication:

probability intervals:

probability triangle:

probability weighting depends on outcomes: (other than sign-dependence);

Probability weighting linear in interior:

producing random numbers: (people are not able to produce really random numbers);

proper scoring rules: (see also “probability elicitation”);

proper scoring rules-correction:

Prospect theory/Rank-Dependent Utility most popular for risk:

Prospect theory not cited: Many experimental economists do not cite prospect
theory. They then have no very good descriptive quantitative theory for risk
attitudes, usually using expected utility to fit data. They cannot consider the
cognitive insensitivity component of risk attitude (implying the empirically
prevailing fourfold pattern and inverse S probability weighting) and instead focus
on the risk aversion/seeking component. This tradition, that I regret, was initiated
by Holt & Laury (2002)—who did cite prospect theory but in an irrelevant
manner. Priority claims can then be problematic. Authors then often suggest that
Holt & Laury (2002) invented (or “popularized’”) the empirical measurement of
risk attitudes and/or the use of choice lists, ignoring a preceding half century

where this was all done extensively. They sometimes cite the early Binswanger



(1981), but many citations are missing, and only experimental economists are
cited. Sometimes Kahneman & Tversky (1979) are cited but only for an
irrelevant detail, as did Holt & Laury (2002).

PT, applications:

PT falsified: see also probability weighting depends on outcomes;

gualitative probability: see ordering of subsets;

QALY overestimated when ill:

guasi-concave so deliberate randomization:

guestionnaire for measuring risk aversion:

guestionnaire versus choice utility: see also “coherentism”; compares utility based on
revealed preference only with utility measured in different ways, such as using introspection.

random incentive system:

random incentive system between-subjects: (paying only some subjects):

ranking economists:

ratio bias: In a task of an algebraic nature, some people use an additive procedure and others use a
multiplicative one. Thus, in tasks where addition is appropriate, a bias is observed in the direction
of multiplication, and vice versa. And thus, we usually observe a risk attitude between constant
absolute and constant relative risk aversion. A prominent psychologist once told me that this bias
was the best kept secret in decision experiments, and that it explained the majority of all empirical
findings in the field;

ratio-difference principle: (see also ratio bias)

RCLA: (= reduction of compound lotteries assumption): is called collapse independence when for
uncertainty (events instead of probabilities)

real incentives/hypothetical choice: (see also “crowding-out” and “losses from prior
endowment mechanism,” “stated preference” is a common term for hypothetical choice);

real incentives/hypothetical choice, for time preferences:

real incentives/hypothetical choice, explicitly ignoring hypothetical literature:

reference dependence test: (= asset-integration test: see also losses from prior endowment
mechanism);

relative curvature:

reflection at individual level for risk: (positive or negative correlation between risk aversion
for gains and losses);

reflection at individual level for ambiguity: (positive or negative correlation between

ambiguity aversion for gains and losses);

relation age-risk attitude



restrictiveness of monotonicity/weak separability:

Explanation: Monotonicity w.r.t. money outcomes in the sense of the more money the better is
trivial, using the objective ordering on real numbers that everyone agrees on. However, if
monotonicity concerns a subjective ordering, as when outcomes are complex multiattribute
things, then monotonicity implies weak separability and can be more restrictive than many people
are aware of. Btw., many interactions between attributes can be taken as a violation here. See

also: criticism of monotonicity in Anscombe-Aumann (1963) for ambiguity;

revealed preference: violations of the RIS (random incentive system) can also be related to this
point.

risk averse for gains, risk seeking for l0sses: see also “concave utility for gains, convex
utility for losses”;

risk seeking for small-probability gains:

risk seeking for symmetric fifty-fifty gambles:

risky utility u = strength of preference v (or other riskless cardinal utility, often
called value):

risky utility u = transform of strength of preference v:

risky utility u = transform of strength of preference v, latter doesn’t exist:

SEU = risk: argue (where | disagree) that Savage (1954) justified considering SEU to be risk;

second-order probabilities:

second-order probabilities to model ambiguity:

SEU = SEU: People, mostly psychologists, who erroneously think that the subjective probabilities

of Ramsey (1931)/Savage (1954) are equal to transformed objective probabilities; Ramsey and

Savage only provide arguments supporting EU and against transforming objective probabilities

SPT instead of OPT: Many authors, seeking to use OPT (original prospect theory of 1979) for

nonmixed prospects (p1:Xa,...,pn:Xn) With multiple gains, X1 > - > X, > 0, do not use the formula
that Kahneman & Tversky had in mind: U(x») + 21§j§n71W(pj)(U(Xj)_ U(x1)), but instead use
what Camerer & Ho (1994) called separable prospect theory (SPT): %, . i < W(P)U(X;). The latter
formula is the separate-probability transformation model (separable prospect theory) that
psychologists including Edwards often used. That K&T did not have this in mind follows because
for n = 2 they use the former formula and not the latter, and because on p. 18 of their 1975
working paper (extending their p. 12) version they use the analog of the former and not of the
latter formula. The latter text, as well as their 1981 paper, show that they did have the analog of
SPT in mind for mixed prospects. Wakker (2023 Theory and Decision) explains the case.
SHAJ/IA: comparisons between the condition called independence of irrelevant alternatives in

social choice and the different condition of the same name in individual choice;



simple decision analysis cases using EU: nice didactical examples to illustrate expected
utility;

small risks overinsured:

small worlds: Savage’s (1954) topic;

social risks > nature risks in coordination games:

social sciences cannot measure:

sophisticated choice:

source-dependent utility: this topic concerns not only utility-driven, but also event-driven
ambiguity models because there it can still happen empirically that utility is source dependent.

source preference directly tested:

standard-sequence invariance: (see also Tradeoff method);
state-dependent utility:

state space derived endogeously:
strength-of-preference representation:
substitution-derivation of EU:

survey on belief measurement:

survey on nonEU:

suspicion under ambiguity: in Ellsberg-urn type experiments, subjects may fear that the
experimentor rigged the urns against them (“suspicion”);

testing color symmetry in Ellsberg urn:

time consistency stated ambiguously: of the three relevant time durations (time of
decision, time of consumption, and difference between the two) only stating that
one changes, without stating which of the other two then also changes

time preference:

time preference: comparing risky and intertemporal utility:

time preference, fungibility problem: (money received at some timepoint in an experiment
may not be consumed immediately, but instead saved at market interest rate; leading many
researchers to prefer consumption outcomes rather than monetary payment outcomes when
studying discounting)

three-doors problem: (also known as Monty Hall’s three doors problem or three-prisoners
problem);

tradeoff method: see also standard-sequence invariance;

tradeoff method’s error propagation:

total utility theory:
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ubiquity fallacy: (formerly called “own small expertise = meaning of life”): Many researchers try

to suggest that their small expertise can answer all the main questions in life. They confuse

ubiquity with explanatory power. There is an explanation at
https://www.youtube.com/watch?v=FDvBrcytU7Q&t=52s
(1:10 - 3:25)

for ergodic economics.

uncertainty amplifies risk:

universal ambiguity aversion: authors assuming that people are always averse to ambiguity,
modulo noise;

utility concave near ruin:

utility depends on probability:

utility elicitation:

utility elicitation: different EU methods give different curves: (see also: PE higher
than CE);

utility families parametric:

utility measurement: correct for probability distortion:

utility of gambling:

updating: mistakes in using Bayes’ formula:

updating: nonadditive measures: (see also: updating under ambiguity)

updating: testing Bayes’ formula:

updating under ambiguity: (see also: updating: nonadditive measures)

updating under ambiguity with sampling: (how ambiguity attitudes are updated
after sampling info; not included are: theoretical papers; general papers on
updating without explicit mention of ambiguity; general dynamic decisions;
decisions from experience; see also: updating: nonadditive measures); studies on
decision from experience (DFE) are not always included

updating: discussing conditional probability and/or updating:

value-induced beliefs:

value of information: (see also “information aversion”);

(very) small probabilities:

violation of certainty effect: (see also “risk seeking for symmetric fifty-fifty gambles”);

violation of risk/objective probability = one source: (see also “PT falsified; probability

weighting depends on outcomes”)


https://www.youtube.com/watch?v=FDvBrcytU7Q&t=52s
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SLEAPING KEYWORDS: AHP: anonymity protection; adaptive utility elicitation; PT:
data on probability weighting; Christiane, Veronika & I; common
knowledge; decision under stress; equilibrium under nonEU: see also game
theory for nonexpected utility; error theory for risky choice; game theory for
nonexpected utility (see also equilibrium under nonEU); games with incomplete
information; HYE; Kirsten&I; maths for econ students; methoden &
technieken; Nash bargaining solution; preference for flexibility (since 2000 there
is much literature on choice menus); reflective equilibrium; PE gold standard;
statistics for C/E; Z&Z (on health insurance)

NOTATION AND TERMINOLOGY:
Prospect can refer to choice options in every choice situation. Mostly prospect
refers to lotteries (probability distributions over outcomes, which mostly are
money amounts), or to acts (mapping states to outcomes, as in Savage 1954).

opP = (p:a, 1-p: B) denotes a prospect (lottery) giving outcome o with probability p
and outcome B with probability 1—p.

oep = (E:a, E® B) denotes a prospect (act) giving outcome o under event E and

outcome B under event E°.

ABBREVIATIONS:

AA: Anscombe-Aumann

AER: American Economic Review
ARA: absolute risk aversion

AHP = analytical hierarchy process
BDM: Becker-DeGroot-Marschak
C/E = cost-effectiveness

CE = certainty equivalent

CEU = Choquet expected utility
CPT = cumulative prospect theory (I usually write PT)
DC = dynamic consistency

def. = definition

DFD: decision from description

DFE: decision from experience



12

DUR = decision under risk

DUU = decision under uncertainty

EU = expected utility

EV = expected value

HYE = healthy years equivalent

I1A = independence of irrelevant alternatives

inverse S: inverse S-shaped probability transformation

JRU: Journal of Risk and Uncertainty

KMM: Klibanoff, Marinacci, & Mukerji (2005)

nonEU = nonexpected utility

OPT: original prospect theory of 1979 (if you like: old prospect theory)

PE: probability equivalent method, used to measure utility under EU, and alternative
there to the certainty equivalent method (CE). In the health domain, people often
use the term standard gamble instead of PE; in other domains standard gamble
often refers to both PE and CE.

PT = prospect theory; | prefer to use this term for the new 1992 version of prospect
theory, also often called cumulative prospect theory

QALY = quality adjusted life years

RA: risk aversion

RCLA: reduction of compound lotteries

RDU: rank-dependent utility

RIS: random incentive system

RRA: relative risk aversion

SEU = subjective expected utility

TTO = time tradeoff method

WTA: willingness to accept

WTP: willingness to pay

REFERENCES

{% Particular ways of processing samples are in plausible agreement with rank-
dependent deciding. %}



13

Aaberge, Rolf (2011) “Empirical Rules of Thumb for Choice under Uncertainty,”
Theory and Decision 71, 431-438.

{% free will/determinism %}

Aarts, Henk (2006) “Onbewust Doelgericht Gedrag en de Corrosie van de ljzeren
Wil,” inaugurale rede, Department of Social Psychology, Utrecht University,
Utrecht, the Netherlands.

{% equity-versus-efficiency; A discussion follows after this paper. %}

Abasolo, Ignacio & Aki Tsuchiya (2004) “Exploring Social Welfare Functions and
Violation of Monotonicity: An Example from Inequalities in Health,” Journal of
Health Econonomics 23, 313-329.

{% %}
Abbas, Ali E. (2005) “Maximum Entropy Utility,” Operations Research 54, 277—-290.

{% one-dimensional utility; Analyzes the case where expected-utility, multiattribute-
utility, etc., preferences remain unaffected after transformations of the arguments.
Does this as a general principle, with constant absolute risk aversion and constant
relative risk aversion as two special cases. %}

Abbas, Ali E. (2007) “Invariant Utility Functions and Certain Equivalent

Transformations,” Decision Analysis 4, 17-31.

{% %}
Abbas, Ali E. & David E. Bell (2011) “One-Switch Independence for Multiattribute
Utility Functions,” Operations Research 59, 764—771.

{% %}

Abbas, Ali & James Matheson (2009) “Normative Decision Making with
Multiattribute Performance Targets,” Journal of Multi-Criteria Decision Analysis
16, 67-78.

{% %}
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Abbas, Ali & Janos Aczél (2010) “The Role of Some Functional Equations in
Decision Analysis,” Decision Analysis 7, 215-228.

{% PT: data on probability weighting;
Finds that probability transformation for gains = for losses. %}

Abdellaoui, Mohammed (1995) “Comportements Individuels devant le Risque et
Transformation des Probabilités,” Revue d "Economie Politique 105, 157-178.

{% PT: data on probability weighting;
utility elicitation;
tradeoff method: First, the tradeoff method is used to elicit utility. Then these
are used to elicit the probability weighing function. More precisely, first a
sequence Xo, ..., Xs I elicited that is equally spaced in utility units. Then
equivalences xi ~ (pi,Xs; 1-pi,Xo) elicit pi = w(i/6) and, thus, the weighting
function.

concave utility for gains, convex utility for losses: P. 1506 Finds concave
utility for gains (power 0.89), convex utility for losses (power 0.92).

P. 1508 finds more pronounced deviation from linearity of probability
weighting for gains than for losses.

inverse S: this is indeed found for 62.5%. 30% had convex prob
transformation, rest linear. P. 1507: bounded SA is confirmed.

P. 1510: finds nonlinearity for moderate probabilities, so, not just at the
boundaries.

P. 1502: uses real incentives for gains but not for losses.

P. 1504: finds 19% inconsistencies, which is less than usual, but this may be
because the consistency questions were asked shortly after the corresponding
experimental questions (inconsistency in repeated risky choice).

P. 1506: fitting power utilities gives median 0.89 for gains and 0.92 for losses.

P. 1510: no reflection, w* (for gains) is different (less elevated) from w~ for
losses, also different than dual, so, PT is better than RDU. This goes against
complete reflection. It supports the, today commonly believed, partial reflection.

reflection at individual level for risk: correlations at individual level are not

reported. Preference patterns not for risk attitude but for utility and probability
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weighting. For utility found a bit (Table 3; 21 concave for gains is in majority,
13, convex for losses; 8 convex for gains have no convex for losses but mostly

mixed). For probability weighting not reported. %}

Abdellaoui, Mohammed (2000) “Parameter-Free Elicitation of Utility and Probability

Weighting Functions,” Management Science 46, 1497-1512.
https://doi.org/10.1287/mnsc.46.11.1497.12080

{% tradeoff method: is applied theoretically in a dual manner, on probability

transformation; %}

Abdellaoui, Mohammed (2002) “A Genuine Rank-Dependent Generalization of the

von Neumann-Morgenstern Expected Utility Theorem,” Econometrica 70, 717—
736.

{% Hypothetical choice was used, and discussed on pp. 851 & 862.

tradeoff method: use it in intertemporal context. Now not subjective
probabilities, but discount weights, drop from the equations.

P. 847: the asymmetry found between discounting for gains and for losses may
have resulted from the assumption, common in the early days, of linear utility,
which works out differently for gains (where utility is concave) than for losses
(where utility is close to linear and even some convex). This paper corrects for
utility but still finds asymmetry (p. 859). They find, though not very clearly, that
discounting is less for losses than for gains, but the deviation from constant
discounting is the same.

risky utility u = strength of preference v (or other riskless cardinal utility,
often called value): Measure intertemporal utility, not going to the unnatural
detour of risky choice as for instance Andersen et al. (2008 Econometrica) did,
but, more naturally, using only intertemoral choice. Find that it agrees well with
utility as commonly measured under risk (p. 860).

P. 855: convex utility for losses: Do it in an intertemporal context. With
nonparametric analysis, they find linear utility for losses (slightly more convex
but insignificant), and concave utility for gains. With parametric analyses, they
have no significant deviations from linearity although it is in direction of
concavity for gains and convexity for losses. There it agrees with utility as

commonly measured under risk.


https://doi.org/10.1287/mnsc.46.11.1497.12080
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P. 857: For gains 55 had decreasing impatience and 12 had increasing.

For losses, 47 decr, 18 incr., and 2 constant. They find almost no evidence for
the immediacy effect, which drives quasi-hyperbolic discounting.

P. 860: if not correcting for utility curvature, then overly strong discounting,
but the deviation is not big at the aggregate level.

Note that this paper measured both utility and discounting using merely
intertemporal choice, also with parametric fitting, and is probably the first to do
so. It precedes the Andreoni & Sprenger (2012) papers on this point. %}

Abdellaoui, Mohammed, Arthur E. Attema, & Han Bleichrodt (2010) “Intertemporal
Tradeoffs for Gains and Losses: An Experimental Measurement of Discounted
Utility,” Economic Journal 120, 845-866.
https://doi.org/10.1111/].1468-0297.2009.02308.x

{% probability elicitation; inverse S; ambiguity seeking for unlikely; natural

sources of ambiguity;
event/outcome driven ambiguity model: event driven
correlation risk & ambiguity attitude: reported in Figures 12 and 13 on p. 715.
Correlations between risk aversion on the one hand, and ambiguity aversion and
a-insensitivity (ambiguity-generated insensitivity) on the other, are significantly
positive and high for all three ambiguity sources (between 0.5-0.86). Figure A3-
A4 in the web-appendix do the same for the Ellsberg experiment. The
correlations are lower (0.37-0.53) but still significant.

real incentives/hypothetical choice: This paper did the experiment both with
hypothetical choice and with real incentives. The main text only reports the
incentivized data.

source-dependent utility: Although this paper uses an event-driven ambiguity
model, it would still be possible that utility were source dependent. But it is not
found empirically here.

testing color symmetry in Ellsberg urn: 8111.C confirms it.
random incentive system between-subjects: In a pilot we asked subjects, given
the same expected value, if they preferred high payments to some or rather lower
payments to all. They clearly indicated a preference for the former. This (+
classroom experiments giving me the same impression) makes me in general,

given the same expected value, prefer the between- implementation of high


https://doi.org/10.1111/j.1468-0297.2009.02308.x
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payment for some to the common moderate-payment-for-all. We describe our

finding in our Online Appendix (8A.2): “For the second experiment, we asked subjects in

a pilot study which form of the random incentive system would motivate them better, the
traditional form paying one randomly selected choice for each subject, in which case prizes will
be moderate, or one were only one choice of one subject will be played for real but the prize is

very large. The subjects expressed a clear preference for the single-large prize system that
accordingly was implemented in our experiment.”
P. 701 top: “Source functions reflect interactions between beliefs and tastes that are typical

of nonexpected utility and that are deemed irrational in the Bayesian normative approach.” %}
Abdellaoui, Mohammed, Aurélien Baillon, Laetitia Placido, & Peter P. Wakker

(2011) “The Rich Domain of Uncertainty: Source Functions and Their

Experimental Implementation,” American Economic Review 101, 695-723.

https://doi.org/10.1257/aer.101.2.695

Direct link to paper

{% tradeoff method; PE higher than CE; typo on p. 363 (definition of expo-
power): z should be x. %}

Abdellaoui, Mohammed, Carolina Barrios, & Peter P. Wakker (2007) “Reconciling
Introspective Utility with Revealed Preference: Experimental Arguments Based
on Prospect Theory,” Journal of Econometrics 138, 336-378.
https://doi.org/10.1016/j.jeconom.2006.05.025
Direct link to paper

{% %}

Abdellaoui, Mohammed & Han Bleichrodt (2007) “Eliciting Gul’s Theory of
Disappointment Aversion by the Tradeoff Method,” Journal of Economic
Psychology 28, 631-645.

{% An introduction to the special issue in honor of me (Wakker), which 1 like of
course. The authors clearly know me and my peculiarities well. Several of the
papers collected here have a special meaning for me, showing more how the

organizers know me well. %}


https://doi.org/10.1257/aer.101.2.695
http://personal.eur.nl/wakker/pdfspubld/11.1sources.pdf
https://doi.org/10.1016/j.jeconom.2006.05.025
http://personal.eur.nl/wakker/pdfspubld/07.1mocawa.pdf
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Abdellaoui, Mohammed, Han Bleichrodt, Enrico Diecidue, & Horst Zank (2022)
“Introduction to the Special Issue in Honor of Peter Wakker,” Theory and
Decision 92, 433-444.
https://doi.org/10.1007/s11238-022-09886-9

{% The authors measure matching probabilities, and also a-neutral probabilities
through exchangeable events, where they interpret the latter as beliefs. Matching
probabilities are taken to capture ambiguity attitudes, as this is in source theory.
They do so for an ability test concerning themselves and concerning others, to
study overconfidence, and to separate the role of beliefs from the role of
ambiguity attitude there. They argue, and | agree, that the literature on
overconfidence did not pay sufficient attention (or not at all) to the role of
ambiguity attitude. %}

Abdellaoui, Mohammed, Han Bleichrodt, & Cédric Gutierrez (2024) “Unpacking
Overconfident Behavior when Betting on Oneself,” Management Science,
forthcoming.
https://doi.org/10.1287/mnsc.2021.00165

{% Measure prospect theory, using the well-known method of Abdellaoui,
Bleichrodt, & Paraschiv (2007), which can also find loss aversion. The novelty is
that they do it for professional managers instead of students. N =46. They did
some tests of prospect theory, and the theory was never violated.

Hypothetical choice. Find, as usual:

concave utility for gains, convex utility for losses: They find this (p. 421).
As usual, utility is less convex for losses than it is concave for gains.

risk averse for gains, risk seeking for losses: they find this (p. 420)

Unusual: find less loss aversion, and even quite some of the opposite: gain
seeking.

But they find almost no loss aversion (p. 423). The increased rationality of
their subjects may have mad this as the first move to EU.

reflection at individual level for risk: they find the opposite, a negative
correlation between the powers for gains and those for losses (p. 422).

Pp. 424-425: compares the professional managers to the students of


https://doi.org/10.1007/s11238-022-09886-9
https://doi.org/10.1287/mnsc.2021.00165
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Abdellaoui, Bleichrodt, & Paraschiv (2007). Utilities for gains are similar,
utilities for losses are less convex, and, obviously, loss aversion is much less. %}

Abdellaoui, Mohammed, Han Bleichrodt & Hilda Kammoun (2013) “Do Financial
Professionals Behave According to Prospect Theory? An Experimental Study,”
Theory and Decision 74, 411-429.

{% natural sources of ambiguity;

This paper considers the source method of Abdellaoui et al. (2011 American
Economic Review). It considers New York & Rotterdam temperature. Unlike the
2011 paper, it does not measure subjective probabilities on a continuum in a
parameter-free way, but it uses parametric fitting. Beta-distributions fit best,
better than normal or others. Given that cross-checks in the 2011 paper revealed
no violations of probabilistic sophistication under real incentives, this paper does
not do such cross-checks. It interprets the subjective (so, choice-based; I prefer
the term a-neutral) probabilities as beliefs.

The paper also fits the smooth ambiguity model (= recursive expected utility).
They use a finite mixture model with the smooth model and PT (the latter done
for binary-gain prospects so that it is biseparable utility and captures Choquet
expected utility, multiple priors, and most event-driven ambiguity models). 80%
of subjects did PT and 20% did smooth. Utilities did not change across sources
(such changes is what the smooth model does, having different U for first and
second stage and combining it using backward induction), but the source function
did, showing source dependence of that. Calibration of choice-based probabilities
was good.

The authors obtain inverse S source functions, with Rotterdam (where the
experiment was done) slightly but still significantly more elevated than New
York. %}

Abdellaoui, Mohammed, Han Bleichrodt, Emmanuel Kemel, & Olivier L’Haridon
(2021) “Measuring Beliefs under Ambiguity,” Operations Research 69, 599-612.
https://doi.org/10.1287/opre.2020.1980

{% N=48;
Discuss pros and cons of parametric fitting.
First paper to use the method to elicit PT as follows: First consider a subset of


https://doi.org/10.1287/opre.2020.1980
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prospects with one fixed probability and fit PT with some parametric utility
(usually log-power), where the probability weight is just one parameter. This
gives reliable estimates of probability weighting. Then this parameter is used to
estimate utilities of other outcomes.

random incentive system between-subjects: One subject is paid. They used
very large outcomes, such as 10,000 euros, in the experiment, but for real
incentives scaled down by a factor 10 (oh well). For losses they found slightly
concave utility, but yet risk seeking.

concave utility for gains, convex utility for losses: find concave utility for
gains, and slightly concave utility for losses.

risk averse for gains, risk seeking for losses: they find this.

reflection at individual level for risk: Table 4 p. 256 gives weak
counterevidence, not counting mixed or neutral: of 25 risk averse for gains, 15
are risk averse for losses and only 10 are risk seeking; of 3 risk seeking for gains,
all 3 are risk seeking for losses.

They also estimated power of utility (under PT) but do not report correlations.

The finding of concave utility for losses, but risk seeking, is a nice empirical
counterpart to Chateauneuf & Cohen (1994).

inverse S: find it, both for gains and losses, fully in agreement with the
predictions of PT.

Use a measurement method where utility is measured through parametric
fitting, assuming power utility. %}

Abdellaoui, Mohammed, Han Bleichrodt, & Olivier L’Haridon (2008) “A Tractable
Method to Measure Utility and Loss Aversion under Prospect Theory,” Journal
of Risk and Uncertainty 36, 245-266.
https://doi.org/10.1007/s11166-008-9039-8

{% Exemplary study into intertemporal choice, providing the first complete
guantification. One good thing is that they derive both discounting and utility
from intertemporal choice, which is the obvious natural way to go and first thing
to try for anyone who thinks about it. Abdellaoui, Attema, & Bleichrodt (2010)
and Andreoni & Sprenger (2012 AER, “Estimating Time Preference from
Convex Budgets™) also did such a thing, only using intertemporal choice, but less
completely than this paper. In retrospect it is hard to understand why papers such


https://doi.org/10.1007/s11166-008-9039-8
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as Andersen et al. (2008 Econometrica) detoured to risky choice to get utility
from there.

First, in Rotterdam, intertemporal choices were measured with both gains and
losses, and then this is best done hypothetically, as the authors argue on p. 229
bottom and I agree. Use only two nonzero payoffs, one always at present, and for
gains and losses measure present values. For mixed they match a loss outcome;
always done by bisection-choice (p. 230 last para). Use linear-exponential utility.
P. 235 Table 3 lists the other discount families tested, besides generalized
hyperbolic: its special cases of constant discounting, proportional, and power;
further families that are no special cases: quasi-hyperbolic, fixed cost, constant
sensitivity, and constant absolute.

P. 236: For gains utility is close to linear. Moderate loss aversion, of 1.3 or so.

P. 237: moderate discounting. 82.1.7: Data fitting much better with sign-
dependent discounting. The (rational) discount factors for gains and losses were
strongly correlated (0.7 corelation), but the (irrational) deviation from constant
discounting not at all, with more deviation for losses (p. 238)

P. 238 (footnote 6 cites personal communication with Prelec on it) generalized
hyprbolic fits the data poorly, with especially the o parameter (deviating from
constant discounting) unstable.

P. 238 §2.1.8: Mixed model gives ¥ subjects linear U for gains, concave for
losses (concave utility for gains, convex utility for losses), modest discounting
and loss aversion. ¥ had concave U for both gains and losses, and much
discounting and loss aversion.

P. 239-240, §2.1.9 (with Table 7 on p. 241): Constant sensitivity fitted the data
best, although its superiority over quasi-hyperbolic and fixed-costs was not
significant. The authors corrected for number of parameters using AIC.

Given present value, it can only be constant sensitivity and not the extension
by Bleichrodt, Rohde, & Wakker (2009).

P. 239, here in hypothetical, only one subject had increasing impatience.

reflection at individual level for risk (positive or negative correlation
between risk aversion for gains and losses): Find positive correlation between
concavity of utility for gains and convexity for losses (0.32; p = 0.007), but this is

utility for intertemporal choice, and not for risky choice. They also find positive
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correlation (0.70; p < 0.001) for discounting for gains and losses.

P. 240 ff.: 2" experiment in Paris, repeated only gains, but now with real
incentives and individual interviews. (Details of future payment: p. 242 top,
before §2.2.1. Every subject had a 1/20 chance of real play (random incentive
system between-subjects).

P. 244 82.2.3: data similar to hypothetical, except for two differences: way
higher discount parameter 3 (so, less discounting), and now more (26%) subjects
had increasing impatience.

P. 246 82.2.6 (Table 11): again constant sensitivity fitted best, now ex aequo
with generalized hyperbolic, and superiority over fixed-cost was not significant.

P. 247 83 (discussion) and 84 (conclusion, p. 248): sign-dependence, and
possibility to accommodate increasing impatience, are desirable. %}

Abdellaoui, Mohammed, Han Bleichrodt, & Olivier L’Haridon (2013) “Sign-
Dependence in Intertemporal Choice,” Journal of Risk and Uncertainty 47, 225—
253.
https://doi.org/10.1007/s11166-013-9181-9

{% The first disseminated and citable working paper version of this was in March
2010.

Most choices were done hypothetically. The authors considered losses and
intertemporal choices, and for those hypothetical is best I think. In the Rotterdam
half of the experiment (N =65), all was done hypothetically (p. 2157), also for
gain-risks (here real incentives could have been implemented with no problem),
S0 as to have ceteris paribus in comparisons. In the Paris half of the experiment
(N =50), real incentives were used for gain-risks, paying 1/20 subjects stakes up

to €200. (random incentive system between-subjects)

risky utility u = transform of strength of preference v: this paper
investigates the question empirically, with mature interpretations and discussions.

82, p. 2154 last para, suggests separability over states of nature, but they mean
so in a rank-dependent (comonotonic) manner, as eplained a few lines below.

They use the method of Abdellaoui et al. (2008) to measure utility and
probability weighting. The same method can obviously be used in intertemporal

choice, with the discount value of a timepoint rather than the decision weight of a


https://doi.org/10.1007/s11166-013-9181-9
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probability as unknown parameter. It is strange that until recently people never
treated time just the same as risk before in the literature when doing parametric
fitting to get utility, but here it is done. Abdellaoui, Attema, & Bleichrodt (2010)
and Andreoni & Sprenger (2012 AER) preceded them in this regard.

P. 2156, Eq 3 seems to assume that a future payoff automatically involves
uncertainty, captured by a decision weight, but unlike most works in the literature
this decision weight is not taken as part of the discount weight, but is taken as a
separate parameter, which may be hard to identify. In the Kreps-Porteus (1978)
model, the authors interpret the late utility function as purely capturing risk
attitude, and the early one to capture intertemporal attitude.

The authors use exponential U to fit data with loss aversion so as to avoid the
mathematical problems of power utility when estimating loss aversion.

Find more noise for risk than for time (p. 2159). Paris experiment, unlike
Rotterdam, did personal interviewing, leading to less noise (p. 2159).

Rotterdam results:

P. 2159: Utility was different for risk than for time. For risk it was usual S-
shape, but for time it was linear for gains and concave (instead of convex) for
losses. An explanation of the latter could be an underestimation of the discount
factor of the future time (always 1 year), because the authors always considered a
larger gain/loss at the later timepoint (Table B.2 in appendix). This can make
utility extra convex for gains and extra concave for losses, so as to amplify the
effects of extreme outcomes.

P. 2160: Loss aversion might be the same for risk and time. Utilities and loss
aversion for risk and time were not significantly correlated, which is a negative
result, suggesting much noise.

P. 2160: Paris results did not find significant convexity for loss-utility. More
loss aversion for risk than for time.

P. 2162: violation of time separability can distort results.

P. 2163 footnote 6 proposes how to measure utility unaffected by probability
weighting for risk, or, in general, to measure one parameter unaffectedly by
another. It elaborates the point if one probability p is used, as is the case here.
The idea is as follows: (1) Take any indifference, and use it to express w(p) in
terms of utilities. (2) Next, replace every appearance of w(p) by that expression.
What results is equalities with only utilities, giving utility without speculation on
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w(p). A difference with the tradeoff method is that the authors’ method does not
disentangle probability weighting and utility, but is a general method for solving
equalities. In the tradeoff method, if one makes a mistake in probability
weighting w(p) and, for instance, erroneously assumes expected utility (w(p) =p)
whereas the subject does prospect theory with nonlinear probability weighting,
then mistakes in utility assessment might slip in when deriving the utilities of
what is called the gauge outcomes. However, utility inferences of the gauge
outcomes are simply not used in the tradeoff method. In the authors’ method, if
one erroneously assumes expected utility, whereas the subject perfectly well
satisfies PT, then one erroneously thinks that there are inconsistencies in the
utility measurements, which one will try to capture by partly changing the
estimated utility values and partly capturing the deviations through an error term.
The conclusion (p. 2163) nicely summarizes the paper, and here it is:

““Utility under risk and utility over time were different and uncorrelated with utility curvature
more pronounced for risk than for time. Utility under risk was concave for gains and convex to
linear for losses. Utility for losses was closer to linear than utility for gains. Intertemporal utility
was close to linear. Our subjects were loss averse both in decision under risk and in decision over
time, but it was stronger for risk. Loss aversion for risk and time were uncorrelated, suggesting
that even though loss aversion is important in both domains, it is volatile and affected by

framing.” %}

Abdellaoui, Mohammed, Han Bleichrodt, Olivier L’Haridon, & Corina Paraschiv

{%

(2013) “Is there One Unifying Concept of Utility? An Experimental Comparison
of Utility under Risk and Utility over Time,” Management Science 59, 2153—
2169.

https://doi.org/10.1287/mnsc.1120.1690

This paper measures utility for different sources that should give the right utility
for all models considered. It does so by using the Wakker-Deneffe TO method
(tradeoff method), using only two-outcome prospects where all theories agree,
being bisparable. More precisely, it uses a sign-dependent generalization that also
covers PT.

Loss aversion is measured by taking the kink of the overall utility at the
reference point, or —U(—a)/U(c) for several a’s>0. More precisely, they get aef3

~ 0 for a>0>f, then y~oe0 and & ~ ogf, from which it follows that U(y) =


https://doi.org/10.1287/mnsc.1120.1690
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—U(3). Then y/8 is an approximation of loss aversion, under the reasonable
assumption of locally linear utility at either side of 0 (but kink at 0).

So, it can see whether utility is really different for different sources. (I take
loss aversion as part of utility here. This is debatable and it can also be taken as a
separate component, besides basic utility.) The most sensitive point of utility
curvature is loss aversion, and the paper develops a special technique for
measuring it. It finds that utility does not depend on the source. As sources it uses
the classical Ellsberg known/unknown urn. The paper does find ambiguity
aversion, so, the utility-based theories are really falsified here. (event/outcome
driven ambiguity model: event driven)

Find same loss aversion for risk as for ambiguity.

They test sign-comonotonic tradeoff consistency, a necessary and (under
richness assumptions) sufficient preference condition for PT. Find it satisfied. %}

Abdellaoui, Mohammed, Han Bleichrodt, Olivier I’Haridon, & Dennie van Dolder
(2016) “Measuring Loss Aversion under Ambiguity: A Method to Make Prospect
Theory Completely Observable,” Journal of Risk and Uncertainty 52, 1-20.
https://doi.org/10.1007/s11166-016-9234-y

{% concave utility for gains, convex utility for losses: find concave utility for gains,

convex for losses

reflection at individual level for risk: p. 1667 Table 3: Of people with
concave utility for gains, by far most (26) have convex utility for losses and only
1 has concave. Of people with convex utility for losses, still quite some (6) have
convex utility for losses, but now 3 have concave utility. They also fitted power
utility and, nicely, report correlation between gains and losses (p. 1669), being
0.389 (which means reflection at the individual level).

Table 1 gives a nice summary of the various definitions of loss aversion used
in the literature.

They first measure some utilities for gains and losses through the tradeoff
method, getting some utility midpoints. Using that, they measure w~(0.5) for
both gains and losses. Then they know so much that from indifferences between

mixed prospects they can measure loss aversion efficiently. %}


https://doi.org/10.1007/s11166-016-9234-y
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Abdellaoui, Mohammed, Han Bleichrodt, & Corina Paraschiv (2007) “Loss Aversion
under Prospect Theory: A Parameter-Free Measurement,” Management Science
53, 1659-1674.

{% probability intervals: Hill (2019) showed that o in the oo maxmin model can be
identified if one adds events with objective probability intervals. This paper
reports an experiment using this result. For every subjective event E one can
specify an objective “matching probability-interval,” bringing all the same
preferences and, hence, the same probability interval. It is the probability-interval
analog of matching probabilities. It takes quite some effort to implement this way
in an incentive compatible manner in an experiment, but this paper does it. The
paper finds plausible results, supporting the method. It should be noted though
that the paper only does it for (many) partitions {E,E°}, so that it in fact elicits
probability intervals and not sets of priors.

| often argued that the multiple priors model in its generality is too general to
be elicited. An exception is the very simple case of two states of nature, with an
event E and its complement E°. Then multiple priors models are biseparable
utility models, and can be elicited. This paper considers this very simple case, but
for several events. Put differently, it elicits upper and lower probabilities of some
events. This is different than multiple priors, which involves entire probability
distributions. %}

Abdellaoui, Mohammed, Philippe Colo, & Brian Hill (2021) “Eliciting Multiple Prior

Beliefs,” working paper.

{% N =52. Bisection to get indifference of 2-outcome prospects, always risk resolved
at the time of payoff, this being at different times (latest in a year from now), one
time of payment ambiguous. Use the Abdellaoui et al. (2008) method to elicit PT,
with the fixed probability used for utility measurement equal to 1/3 for the best
outcome, following the suggestion of Tversky & Fox (1995 p. 276, 2" column),
because w(1/3) is approximately 1/3 on average.

real incentives/hypothetical choice, for time preferences: don’t explain how
they make future payment credible.

Measure PT at two different timepoints. Utility is not different, but probability
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weighting is more optimistic at the later timepoint, confirming similar finding by
Noussair & Wu (2006) under EU. It is also more sensitive at later timepoints.
Find, as usual, concave utility. %}
Abdellaoui, Mohammed, Enrico Diecidue, & Ayse Onciiler (2011) “Risk Preferences
at Different Time Periods: An Experimental Investigation,” Management Science
57, 975-987.

{% Matching probabilities of lotteries that pay either now or at some fixed future
time. Probability weighting better fits/predicts than utility curvature. Insensitivity
and pessimism increase as the time of payment gets later (violation of
risk/objective probability = one source:). Here the timing of resolution of
uncertainty varies, not of outcome. %}

Abdellaoui, Mohammed, Enrico Diecidue, Emmanuel Kemel, & Ayse Onculer (2022)
“Temporal Risk Resolution: Utility versus Probability Weighting Approaches,”
Management Science 68, 5162-5186.

{% N =39. Do choice list, matching on outcomes rather than on probability, with
always one prospect riskles, and fit biseparable utility. They use the method
used in many papers by Abdellaoui, where the probability p is kept fixed, and
then w(p) is derived from data fitting as the only parameter of probability
weighting needed, and is then used to obtain the utility function. The main
contribution of this paper is to demonstrate, using data, that their method is less
dependent on assumptions about probability weighting than methods that use
different probabilities.

The paper has some strange claims. For example, the paper writes, 3" page

penultimate para: “A major strength of the HL probability scale method is that it allows a
direct estimation of individual degrees of relative risk aversion on the basis of a specific utility
function.” However, as far as | can judge, for ANY data set and method one can fit
power utility just as well as for the HL method.

3"-4™" page writes, again about HL: “probability scale ... First, the method is highly
tractable: only one table has to be used to obtain an indicator of risk aversion, and this can be
implemented either through a computer-based questionnaire or through a simple pencil and paper
questionnaire.” Again, cannot any indifference obtained by any measurement

method be used the same way?
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The third main drawback at the end of §2.3 (that “it uses a the probability scale to
measure risk attitudes under expected utility.” The authors have put forward that their
novelty relative to HL is that they use “the outcome scale rather than the probability
scale” (abstract; beginning of §2.3 calls this the main difference between what the
authors do and what HL does): doesn’t this same drawback hold for any method
assuming EU, also if, as in the case of this paper, matching is in the outcome
scale? So, it is assuming that EU, and not matching in the probability scale,
matters. Later the paper explains that they use only one fixed probability p,
implying that only that one w(p) has to be estimated and in that sense the paper
relies less on matching in the probability scale.

The results show that HL type measurements with PE have the resulting utility
function depend much on the parametric probability weighting function assumed,
but the authors’ method does not. (PE doesn’t do well) %}

Abdellaoui, Mohammed, Ahmed Driouchi, & Olivier I’Haridon (2011) “Risk
Aversion Elicitation: Reconciling Tractability and Bias Minimization,” Theory
and Decision 71, 63-80.

{% N =61. Losses and mixed were only hypothetical. For gains, half did hypothetical
and for the other half two subjects could play one gain-choice for real (= random
incentive system between-subjects). This paper never finds differences between
real incentives and hypothetical. (real incentives/hypothetical choice)

Paper assumes PT, with binary prospects. It first uses Abdellaoui’s semi-
parametric method to measure utility, where one and the same probability/event
is always used for the most extreme nonzero outcome, impying that its weight is
the only parameter beyond utility to be fit. Then power utility is fit. With utility
available, decision weights for all kinds of events/probabilities are elicited. All up
to this is based on measured certainty equivalents. Loss aversion is measured

using power utility with the T&K’92 assumption that u(1) =u(-1) = 1, where € is

unit of payment.
One difference with usual studies of decision from experience (DFE) is that
the subjects are informed beforehand about what the set of possible outcomes is.
concave utility for gains, convex utility for losses: find concave U for gains,

close to linear (bit convex) utility for losses, both for DFE and for description
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(DFD).

reflection at individual level for risk: They have the data within-subject but
do not report it. 85.1 writes that of the subjects with concave utility for gains,
about as many had convex as concave utility for losses. This to some extent
suggests independence of gain/loss utility shape. Great majority was loss averse.

inverse S: Find it for DFD. Note that no parametric family was assumed to
determine the decision weights. Intersects diagonal at about p=0.25. Not really
different for gains and losses, though some more elevation and some higher
sensitivity to losses (85.2).

For DFE one can take objective probabilities of events, or observed
frequencies from sampling, in the analysis of decision weights. Doing the first,
most results are the same as with DFD. The only differences are: Utility is more
concave for losses (slight majority concave here), but still close to linear.
Probability is less elevated for gains than with DFD, although still overweighting
p=0.05. For losses probability weighting is equally elevated as for DFD, so, it is
less elevated than for gains with DFE. Doing the second, sampled frequencies,
gives no clear differences.

The abstract summarizes the main comparisons between DFD and DFE:
decision weights for gains are lower with DFE, and no big differences otherwise.
The paper claims, in some places, to show that DFE and DFD are different,
but it mostly shows that there are almost no differences. Most remarkable is that
this study does not find the opposite of inverse S-shaped weighting that most

studies on DFE do. The paper does not discuss this point much (DFE-DFD gap
but no reversal). This point is probably generated by the methodological
difference of telling subjects what the possible outcomes are. The paper cites
Erev, Glozman, & Hertwig (2008) on this in 87.2, but not in a very explicit
manner. If I understand well, Erev, G&H found this also. %}

Abdellaoui, Mohammed, Olivier L’Haridon, & Corina Paraschiv (2011) “Experienced
versus Described Uncertainty: Do We Need Two Prospect Theory

Specifications?,” Management Science 57, 1879-1895.

{% PT fits well for married couples, as for individuals. The attitudes for couples are

usually a mix of the individuals, with more weight for the female attitude,
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especially for unlikely events. Use two-stage data-fit method of Abdellaoui,
Bleichrodt, & I’Haridon (2008). %}

Abdellaoui, Mohammed, Olivier L’Haridon, & Corina Paraschiv (2013) “Individual
vs. Couple Behavior: An Experimental Investigation of Risk Preferences,”
Theory and Decision 75, 157-191.

{% Propose a parametric probability weighting function family of the form
w(p) =8rprif0<p<dand
w(p) =1 - (1-8)""(1-p)'if p > &
with0<5<1,0<y.

The function is inverse S, has many nice properties, is given a preference
foundation, and fits data well. It intersects the diagonal at 5. To get pessimism or
optimism, & should be chosen 0 or 1 after which the power family results. It
seems that =0 and & =1 give about the same curves.

Under inverse S, & reflects elevation (anti-index of pessimism, because w is
concave and above diagonal up to &) and y reflects sensitivity (curvature; anti-
index of inverse S).

For gains the neo-additive weighting function (called linear by the authors)
fitted data better, but for losses their function did. %}

Abdellaoui, Mohammed, Olivier L’Haridon, & Horst Zank (2010) “Separating
Curvature and Elevation: A Parametric Probability Weighting Function,” Journal
of Risk and Uncertainty 41, 39-65.

{% updating under ambiguity with sampling %}
Abdellaoui, Mohammed, Brian Hill, Emmanuel Kemel, & Hela Maafi (2020) “The
Evolution of Ambiguity Attitudes through Learning,” working paper.

{% real incentives/hypothetical choice: find no difference in patterns, but less error
for real incentives.
Do decision under risk both with monetary outcomes and with time as
outcome. For time, subjects were told beforehand that the experiment would last
approximately 2 hours, where it might be 1 or 3. The time unit designated a time

to wait in the lab with no amusing/useful things like computers or mobile phones
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available. They were anchored to think 2 hours, but then it could become more
(gains) or less (losses).

concave utility for gains, convex utility for losses: (85.1) They find
pronounced concavity for gains, and moderate concavity, and not convexity, for
losses. For time less concavity for gains than for money. Loss aversion lower for
time than for money (end of 85.1).

inverse S: (85.2) confirmed for time and money, and for gains and losses.

On average more inverse S for time than for money, both for gains and for
losses. For time, probability weighting has more elevation for both gains
(optimism) and losses (pessimism). Which is not very nice for PT. Probability
weighting depending on outcomes can be taken as a violation of PT (PT
falsified; probability weighting depends on outcomes). The symmetry for
gains and losses is nice for reflection. Would be interesting to see if at the
individual level there is much difference between probability weighting for time
and for money, but the paper does not report it. (Statistics may not be easy.)

losses from prior endowment mechanism: this they do. For money there is
the usual problem that subjects may integrate the prior endowment with the loss
and, hence, not perceive losses, which is why they do money only hypothetically,
something that I agree with. For time such integration is less likely because time
loss is not so easily integrated with the prior endowment OF MONEY (they are
paid for the time loss). This makes this paper the most convincing
implementation of real incentives for losses that | have seen in the literature (in
2022). Abdellaoui, Gutierrez, & Kemel (2018) will use similar incentives. Casari
& Dragone (2015) do a similar thing. %}

Abdellaoui, Mohammed & Emmanuel Kemel (2014) “Eliciting Prospect Theory when
Consequences Are Measured in Time Units: “Time Is not Money”,” Management
Science 60, 1844-18509.
https://doi.org/10.1287/mnsc.2013.1829

{% Subjects choose between lotteries paid at different times. The resolution of
uncertainty always is immediate. They find the usual inverse S probability
weighting, even while they chose a design where random errors go against
inverse S; see, e.g., p. 468 middle para. (inverse S) This is useful to show that
inverse S is not (just) noise. They also do find present bias in the presence of risk.


https://doi.org/10.1287/mnsc.2013.1829
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Some may have suggested that it disappears under risk, but this study finds it
doesn’t. They fit power utility to the data, but assume it to be the same for risk
and time, an assumption that | like. They discuss this on p. 468 3™ para. They use
Prelec’s two-parameter family.

Every subject had 1/10 probability of real incentive, but stakes were up to

€500. (random incentive system between-subjects) The authors explain on p.

463 bottom that this is necessary to get real curvature of utility, and I fully agree.
P. 468 2" para explains that the EU-utility correction of Andersen et al.
(2008) may do more harm than good.

P. 468: “Together, these studies underline the importance of explicitly designing

experimental stimuli in a way that allows the different dimensions to be identified. Estimating

complex models on data that are not especially designed for that purpose is bound to generate

biased inferences if the resulting estimations are accepted without question.”” This is a good
observation, relevant for many data fittings. The conclusion (p. 463), 1% para,
explains that they took their stimuli with plenty variations in outcomes and
probabilities to properly estimate probability weighting and utility curvature
separately.

P. 463 last para: if doing the EU correction for utility, then discounting is 6%
per year. Bringing in probability weighting increases it to 14%.

The authors considered hyperbolic, quasi-hyperbolic, but also the constant-
sensitivity family of Ebert & Prelec (2007) for discounting, but do not report
which fitted better. %}

Abdellaoui, Mohammed, Emmanuel Kemel, Amma Panin, & Ferdinand M. Vieider

(2019) “Measuring Time and Risk Preferences in an Integrated Framework,”

Games and Economic Behavior 115, 459-469.

{% %}

Abdellaoui, Mohammed, Emmanuel Kemel, Ferdinand M. Vieider, & Fan Wang

(2023) “Beyond Discounted Expected Utility: An Axiomatic Setup and a

Descriptive Horse Race,” working paper.

{% Halevy (2007) found an almost perfect relation between ambiguity aversion and

violation of RCLA. This paper finds some relation, but only weak, with much
else going on. They find that compound risk aversion is increasing in the winning
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probability, nice in harmony with likelihood insensitivity, as they point out on pp.
1306-1307. %}

Abdellaoui, Mohammed, Peter Klibanoff, & Laetitia Placido (2015) “Experiments on
Compound Risk in Relation to Simple Risk and to Ambiguity,” Management
Science 61, 1306-1322.

{% This paper criticizes Bernheim & Sprenger (2020, Econometrica) (BS). I list five
major problems below, as explained extensively in my annotations to the paper in
this file and more concisely in Wakker (2023, Journal of Behavioral and
Experimental Economics 107, 101950). I here write only about something else:
how our paper here was rejected by Econometrica.

Five problems of BS:

1. The experiments were poor, with overly complex stimuli and too low
incentives.

2. BS ignored much preceding literature that showed their found violations of
rank dependence in better experiments, and BS ignored much preceding literature
with positive evidence of rank dependence. They incorrectly criticize preceding
literature by erroneously arguing that commonly used counting tests are invalid.
3. SB used a wrong formula of 1979 prospect theory.

4. Their remedy of complexity aversion does not work, with the prevailing
(existing! but not cited) empirical evidence opposite to their claims.

5. Their 83.2 & 84.1 use only prospects with one nonzero outcome to identify
both probability weighting and utility, but this is a well-known mistake
(unidentifiable joint power).

This paper was submitted to Econometrica, but was rejected with four
unanimously negative referees. | think, if a paper should clearly be accepted, then
providing four negative referees is a bit overdoing it. One referee said no more
than that our paper was too negative. The other three referees all, remarkably,
used the same linguistic tric to downplay our paper. They all wrote that they
focus on our main criticism, for which they all chose Problem 1 above. Thus,
they ignored the other four problems, which I think cannot be done for problems
that serious. Then they criticized us for not having provided new evidence on that
Problem 1 but only citing existing literature, arguing that we should have

provided new experimental evidence and should have shown how the experiment
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could have been done properly. That is, we should have investigated in detail
what happens if one only makes the mistakes of Problems 2-5, but not of Problem
1. The editor sided with these judgments, reiterating them in his decision letter.
We were not invited to provide such evidence in a resubmission, but our paper
was just rejected. Looks like, to criticize a claim 2+2 =5, one has to provide new
experimental evidence! %}

Abdellaoui, Mohammed, Chen Li, Peter P. Wakker, & George Wu (2020) “A Defense
of Prospect Theory in Bernheim & Sprenger’s Experiment,” working paper.

Direct link to paper

{% N =101 student-subjects. random incentive system between-subjects: described
in §3.4.1.
losses from prior endowment mechanism: they use the same good system as
Abdellaoui & Kemel (2014)

Consider discounted utility when the outcomes refer to time duration, which is
time to work, and also when it is money. A reference point is framed and then
gains or losses are considered. It is a contract specifying that one is supposed to
work for four hours, but then it can reduced or increased. It can concern 4 work
hours on an early date, or on a late date. They allow for nonconstant discounting
and nonlinear utility. They use the tau-discounting of Bleichrodt, Potter van
Loon, & Prelec (2022), and also constant sensitivity of Ebert & Prelec (2007).
Bleichrodt, Kothiyal, Prelec, & Wakker (2013 p. 69) preferred the term unit
invariance for this family. P. 17 writes that all parametric families performed
similarly well, but that the authors prefer the constant sensitivity family because
it is the only one that allows for both insensitivity and over-sensitivity.

For losses, they find many violtions of impatience, preferring an early to a late
loss. There is more heterogeneity for utility and discounting for time duration
than for money. %}

Abdellaoui, Mohammed, Cédric Gutierrez, & Emmanuel Kemel (2018) “Temporal
Discounting of Gains and Losses of Time: An Experimental Investigation,”
Journal of Risk and Uncertainty 57, 1-28.
https://doi.org/10.1007/s11166-018-9287-1

{% %}


https://personal.eur.nl/wakker/pdf/abd.li.wak.wu_bernh.sp.pdf
https://doi.org/10.1007/s11166-018-9287-1
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Abdellaoui, Mohammed & Bertrand R. Munier (1994) “The Closing-In Method: An
Experimental Tool to Investigate Individual Choice Patterns under Risk.” In
Bertrand R. Munier & Mark J. Machina (eds.) Models and Experiments in Risk
and Rationality, Kluwer Academic Publishers, Dordrecht.

{% %}

Abdellaoui, Mohammed & Bertrand R. Munier (1996) “Utilit¢ Dépendant des Rangs
et Utilité Espérée: Une Etude Expérimentale Comparative,” Revue Economique
47, 567-576.

{% %}
Abdellaoui, Mohammed & Bertrand R. Munier (1997) “Experimental Determination
of Preferences under Risk: The Case of very Low Probability Radiation,” Ciéncia

et Tecnologia dos Materiais 9, Lisboa.

{% Describes how different heuristics apply to different regions of the probability
triangle. %}

Abdellaoui, Mohammed & Bertrand R. Munier (1998) “The Risk-Structure
Dependence Effect: Experimenting with an Eye to Decision-Aiding,” Annals of
Operations Research 80, 237-252.

{% tradeoff method: Test it when formulated dually, i.e., directly on probability
weighting. Find that rank-dependence does sometimes provide a useful
generalization of EU. A more detailed test than Abdellaoui & Munier (1999, in
Machina & Munier, eds), which preceded this one. %}

Abdellaoui, Mohammed & Bertrand R. Munier (1998) “Testing Consistency of
Probability Tradeoffs in Individual Decision-Making under Risk,” GRID,
Cachan, France.

{% tradeoff method: Test it when formulated dually, i.e., directly on probability

weighting. Reports an indirect test in probability triangles whose consequences
are a standard sequences (u(xs) — u(X2) = u(xz) — u(x1)). With this at hand

probability tradeoff consistency can be tested across triangles. %}
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Abdellaoui, Mohammed & Bertrand R. Munier (1999) “How Consistent Are
Probability Tradeoffs in Individual Preferences under Risk?”” In Mark J. Machina
& Bertrand R. Munier (eds.) Beliefs, Interactions and Preferences in Decision-
Making, 285-295, Kluwer Academic Publishers, Dordrecht.

{% %}

Abdellaoui, Mohammed & Bertrand R. Munier (2000) “Substitutions Probabilistiques
et Décision Individuelle devant le Risque: Expériences de Laboratoire,” Revue
d’Economie Politique 111, 29-39.

{% N=41.
natural sources of ambiguity;

real incentives/hypothetical choice: used flat payment and hypothetical
choice, because utility measurement is only interesting for large amounts that
cannot easily be implemented.

inverse S & uncertainty amplifies risk: confirm less sensitivity to
uncertainty than to risk. This implies: ambiguity seeking for unlikely

tradeoff method to elicit utility, (concave utility for gains, convex utility
for losses) gives concave utility for gains (power-fitting gives power of about
0.88 on average) and some convex, but close to linear, utility for losses. They use
mixed prospects, and thus can let the standard sequence start at 0 and they get
utility over a domain [0, Xe], including O (see just before §3.1, p. 1387). They use
an uncertain event E, not given probability, to measure the standard sequence.
They measure matching probabilities, Xp0 ~ Xg0.

Test two-stage model of PT with W(E) = w(B(E)), axiomatized by Wakker
(2004). Here W is measured from PT by first measuring utility using the tradeoff
method (83.1), and then extending Abdellaoui’s (2000) and Bleichrodt & Pinto’s
(2000) method for measuring probability weighting to uncertainty: 10 ~ x then
W(E) = U(x), assuming U(0) = 0 and U(1) = 1 (83.2). B, called choice-based
probability by the authors, is measured through matching probabilities: 1g0 ~ 1,0
then B(E) = p (83.3). (That is, they do this only for gains.) They then derive w as
w(p) = W(B~(p)).

W satisfies bounded SA (= inverse S extended to uncertainty) for almost all
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subjects. Bounded SA is similar for gains and losses, but elevation is larger for
losses. Bounded SA also holds for the factor B (p. 1395 bottom of first column),
and for w. Hence, all common hypotheses of diminishing sensitivity of Fox &
Tversky (1998), Tversky & Fox (1995), Wakker (2004), and others are
confirmed. One small deviation is that for losses they find overweighting of
unlikely events but no significant underweighting of likely events (85.4, p. 1394).

ambiguity seeking for unlikely gains and ambiguity seeking for lossesare
confirmed by bounded SA

tradeoff method’s error propagation: do so on p. 1394, 85.3 end.

reflection at individual level for ambiguity: Although they have the data at
the individual level, they do not report these. They do it neither for utility (85.2),
where they even fitted power and exponential utility, so could (but do not)
correlate parameters, nor for (“overall”) decision weights (§5.3), nor for the
estimations of the risky probability weighting functions in §5.5.

For example, p. 1397 2" para (about the function carrying matching
probabilities into decision weights, which should be the probability weighting
function under risk) mentions “at the level of individual subjects,” but it is paired t-
tests. Those, while corrected for errors at the individual level, only test
hypotheses about group averages. No correlations between gain-loss parameters
are given, for instance, and nothing in their results suggests that these would be
positive or negative.

For group averages, they find the same insensitivity (inverse S, called bounded
subadditivity by the authors) for gains as for losses, both for overall decision
weights W* and W~ and for the risky probability weighting functions w* and w~
derived from W*(E) = w*(B(E)) and W~(E) = w—(B(E)) with B the matching
probabilities. But elevations are higher for losses than for gains.

Although the beginning of the paper takes matching probabilities B as beliefs
(so that ambiguity attitude is entirely belief), as commonly done in the Tversky et
al. two-stage approach, the paper later points out that it will also incorporate
source preference (p. 1386 2" column middle) and said more firmly at bottom of
p. 1398, where it nicely follows on p. 1399 with Tversky’s view that source
preference may not be central for transitive individual preference but rather a

contrast effect.
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P. 1398: “The similarity of the properties of judged probabilities and choice-based
probabilities comes as good news for the link between the psychological concept of judged
probabilities and the more standard economic concept of choice-based probabilities.” %}

Abdellaoui, Mohammed, Frank Vossmann, & Martin Weber (2005) “Choice-Based
Elicitation and Decomposition of Decision Weights for Gains and Losses under
Uncertainty,” Management Science 51, 1384-1399.
https://doi.org/10.1287/mnsc.1050.0388

{% tradeoff method. This is the third-best paper | ever co-authored. Unfortunately,
the journal printed its papers taking twice as many pages as other journals. In the
days of paper copying this was perfectly OK because two journal pages together
made up one A4 page, but after the year 2000 where we work with pdf files and
printing it deters many people not aware of this. Whereas in any other journal the
paper would have taken 37 pages, in this journal it takes 73. %}

Abdellaoui, Mohammed & Peter P. Wakker (2005) “The Likelihood Method for
Decision under Uncertainty,” Theory and Decision 58, 3-76.
https://doi.org/10.1007/s11238-005-8320-4

Direct link to paper

{% %}

Abdellaoui, Mohammed & Peter P. Wakker (2020) “Savage for Dummies and
Experts,” Journal of Economic Theory 186, article no. 104991.
https://doi.org/10.1016/j.jet.2020.104991

Direct link to paper

{% This paper presents source- and rank-dependent utility (SRU), a convenient joint
generalization of the smooth ambiguity model and rank-dependent utility for
ambiguity, axiomatizing it as well as all of its specifications. It thus serves well to
compare the various approaches.

The authors consider a two-stage model of uncertainty as do Anscombe-
Aumann (1963). The first-stage events (whose uncertainty is resolved first; left in
the decision tree) are uncertain, for the second-stage events probabilities are
given, as in Anscombe-Aumann, although the results of this paper could readily

be extended to the case where second-stage events also have no given


https://doi.org/10.1287/mnsc.1050.0388
https://doi.org/10.1007/s11238-005-8320-4
http://personal.eur.nl/wakker/pdfspubld/05.1llhthdec.pdf
https://doi.org/10.1016/j.jet.2020.104991
http://personal.eur.nl/wakker/pdfspubld/20.2savfordum.pdf
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probabilities. The authors use a tradeoff-consistency-type preference tool
(tradeoff method) to provide, at one end of the spectrum, a new axiomatization
of Anscombe-Aumann expected utility that does not use probability mixing. At
the other end of the spectrum, they provide a recursive RDU model that
generalizes recursive EU (the smooth model) and Schmeidler’s (1989) RDU by
allowing nonEU (rank-dependent utility) not only for the first-stage events but
also for the second-stage events. Every intermediate model, covering almost the
whole domain of recursive models, can be characterized by turning on or off the
corresponding tradeoff consistenty condition. The paper shows how to
incorporate sign dependence and how to do comparative concavity of utility.

A central question in current (2023) ambiguity theory is whether models are
better outcome driven, as is the smooth model, or better even driven, as rank-
dependent utility and multiple priors. This paper provides good tools to address
the central question. %}

Abdellaoui, Mohammed & Horst Zank (2023 “Source and Rank-Dependent Utility,”
Economic Theory 75, 949-981.
https://doi.org/10.1007/s00199-022-01434-4

{% foundations of statistics: proposes a test statistic based on likelihood ratios, but
also considering their performance under the alternative hypothesis, and claims to
agree with Bayesian principles (I did not check). %}

Abdey, James S. (2013) “Discussion Paper: P-Value Likelihood Ratios for Evidence
Evaluation,” Law, Probability and Risk 12, 135-146.

{% About associativity-functional equation %}

Abel, Niels H. (1826) “Untersuchungen der Functionen Zweier Unabhingigen
Veranderlichen Grdssen x and y, wie f(x,y), Welche die Eigenschaft Haben, dass
f[z,f(x,y)] eine Symmetrische Function von x,y und z ist,” Journal fur die Reine
und Angewandte Mathematik 1, 1-15, Academic Press, New York. Reproduced
in Oevres Completes de Niels Hendrik Abel, Vol. I, 61-65. Grondahl & Son,
Christiani, 1881, Ch.4.

{% Workers on tedious tasks agree with Készegi & Rabin’s (2006) expectation-based
theories. %}


https://doi.org/10.1007/s00199-022-01434-4
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Abeler, Johannes, Armin Falk, Lorenz Goette, & David Huffman (2011) “Reference

Points and Effort Provision,” American Economic Review 101, 470-492.

{% PE doesn’t do well: surely not if evaluated using EU;

Typical of decision analysis is that simple choices are used to (derive utilities
and other subjective parameters and then) predict more complex decisions. This
paper performs this task in an exemplary explicit manner. The authors first use
simple choice questions (PE with risk for chronic health states and TTO with
time tradeoffs for chronic health states; if | rememer right, they use the term
standard gamble and SG instead of my PE) to get basic utility assessments. For
PE they calculate utility both assuming EU and assuming PT. Then they use the
findings to predict preferences between more complex risky prospects (involving
no real intertemporal tradeoffs), and between more complex (nonchronic) health
profiles (involving no real risk). For decisions under risk, PT better predicts
future choices than EU. It does so both when PE-PT utilities are used as inputs,
and when TTO-based (“riskless™!) utility measurements are used as inputs.
Bleichrodt (08Jan10, personal communication) told that TTO utility inputs and
then PT work as well as PE inputs (no significant differences), which supports
risky utility u = strength of preference v (or other riskless cardinal utility,
often called value) with intertemporal utility instead of strength of pr. But if |
understand well, for intertemporal decisions TTO utilities did somewhat better
than PE utilities, although with one exception the differences were not
significant. %}

Abellan-Perpifian, Jose Maria, Han Bleichrodt, & José Luis Pinto-Prades (2009) “The
Predictive Validity of Prospect Theory versus Expected Utility in Health Utility
Measurement,” Journal of Health Economics 28, 1039-1047.

{% Find maximum endurable time (MET): health states for which people want to live
a short time, but not more, violating monotonicity. Choice and ranking gives
preference reversals. %}

Abellan-Perpifian, Jose Maria, Jorge-Eduardo Martinez-Perez, Jose-Luis Pinto-
Prades, & Fernando-Ignacio Sanchez-Martinez (2024) “Testing Nonmonotonicity
in Health Preferences,” Medical Decision Making 44, 42-52.
https://doi.org/10.1177/0272989X231207814



https://doi.org/10.1177/0272989X231207814
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{% Find that power utility fits best for EQ-5D, better than linear or exponential. That
is, they take model QT" with Q quality of life and T duration for chronic health
states. They also consider nonchronic health profiles. Optimal fitting r is r = 0.65.
Impressive sample of about N = 1300 (see p. 668), representative of Spanish
population. %}

Abellan, José M., José Luis Pinto, Ildefonso Méndez, & Xabier Badia (2006)
“Towards a Better QALY Model,” Health Economics 15, 665-676.

{% For the fusion operation a Choquet integral is used. The paper shows how to
identify the capacities, connecting between different levels of complexity. %}

Abichou, Bouthaina, Alexandre Voisin, & Benoit lung (2015) “Choquet Integral
Capacity Calculus for Health Index Estimation of Multi-Level Industrial
Systems,” IMA JOURNAL OF Management Mathematics 26, 205-224.

{% %}

Abouda, Moez & Alain Chateauneuf (2002) “Characterization of Symmetrical
Monotone Risk Aversion in the RDEU Model,” Mathematical Social Sciences
44, 1-15.

{% %}
Abouda, Moez & Alain Chateauneuf (2002) “Positivity of Bid-Ask Spreads and
Symmetrical Monotone Risk Aversion,” Theory and Decision 52, 149-170.

{% Preference laundring is a nice term for correcting preferences for biases. A more
common term is preference purification. %}

Abrahamson, Mans (2023) “Preference Laundering,” work in progress.

{% tradeoff method: Used in hypothetical choices on risky choices with number of
fatalities (0-1000). They find mostly convex utility functions, as often happens
with losses. %}

Abrahamsson Marcus & Henrik Johansson (2006) “Risk Preferences Regarding
Multiple Fatalities and Some Implications for Societal Risk Decision Making—
An Empirical Study,” Journal of Risk Research 9, 703-715.
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{% foundations of probability; Proposes a variation of the frequency definition of
probability that cannot be applied to single events. %}
Abrams, Marshall (2012) “Mechanistic Probability,” Synthese 187, 343-375.

{% anonymity protection; uses Choquet integral to determine distances when
linking data, applying fuzzy measure (= nonadditive measure) to subsets of
attributes. Nice connection of two things | worked on in my youth. %}

Abril, Daniel, Guillermo Navarro-Arribas, & Viceng Torra (2012) “Choquet Integral
for Record Linkage,” Annals of Operations Research 195, 97-110.

{% foundations of quantum mechanics %}
Accardi, Luigi (1986) “Non-Kolmogorovian Probabilistic Models and Quantum

Theory,” text of invited talk at 45-th ISI session, Amsterdam, the Netherlands.

{% Seem to find competence effect. %}

Ackert, Lucy F., Bryan K. Church, James Tompkins, Ping Zhang (2005) “What’s in a
Name? An Experimental Examination of Investment Behavior,” Review of
Finance 9, 281-304.
https://doi.org/10.1007/s10679-005-7594-2

{% ubiquity fallacy: opening sentence: “If this is the age of information, then privacy is the

issue of our times.” The closing sentence of the paper is in the same style: ““should be
sufficiently flexible to evolve with the emerging unpredictable complexities of the information

age.” So are expressions such as “seismic nature” (p. 509 1% column last line). It is a
style that, apparently, impresses average researchers and attracts many citations
from them.

P. 509 3" column middle para gives as example of privacy intrusion (physical
privacy): “such as when a stranger encroaches in one’s personal space.” But | think that
then there are more important concerns (safety, health, wealth) than privacy.

The paper distinguishes between social sciences and behavioral sciences
(abstract: “connect insights from social and behavioral sciences”):, but | would think that
the second is a small subset of the first, and this writing overestimates the role of

behavioral sciences.


https://doi.org/10.1007/s10679-005-7594-2
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The paper organizes studies around three themes: (1) that people are uncertain
about privacy threats, and their preferences over them; (2) that people’s concerns
are context dependent (psychologists’ favorite conclusion); (3) malleability of
privacy concerns.

The paper uses the, overly broad, term privacy paradox for the apparent
findings that people’s verbal expressions of their concerns about privacy deviate
much from their actual behavior. This finding will not be surprising to
economists, especially given the vagueness of privacy risks.

Several reported findings may be due to experimenter demand. %}

Acquisti, Alessandro, Laura Brandimarte, & George F. Loewenstein (2015) “Privacy

and Human Behavior in the Age of Information,” Science 347, 509-514.

{% three-doors problem: The funny popular paradoxes such as the three-door
problem, the waiting-time paradox, etc. %}

Aczel, Amir D. (2004) “Chance. A Guide to Gambling, Love, The Stock Market and
just about Everything Else.” Thunder’s Mouth Press, New York.

{% Theorem 2.1.1.1 (on p. 34) and top of p. 35: Cauchy equation implies that f is
linear as soon as f is continuous at one point or bounded from one side on a set of
positive measure. Only stated there for functions on R. Stated for functions on R"
in Theorem 5.1.1.1 on p. 215.

P. 151 (also 240, with f! instead of f): Quasi-linear mean is CE (certainty
equivalent) under EU of 2-outcome prospects with fixed probabilities.
Translativity is constant absolute risk aversion and homogeneity is constant
relative risk aversion (both only of CEs but then it follows for preference).
Theorem 3.1.3.2 then gives linear-exponential (CARA) and log-power (CRRA).

Section 5.3.1 gives functional equations characterizing arithmetic means. That
is, they characterize subjective expected value as in Ch.1 of my 2010 book in
terms of properties of certainty equivalents.

85.3.2 (Theorem on p. 242) characterizes quasilinear weighted means, which
are the CEs of EU for all binary probability-contingent prospects. The main
axiom used is bisymmetry.

86.2 studies associativity, F(Fx,y),z) = F(x,F(y,z)) and the like. They usually
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give additive representation F(x,y) = f-1(f(x) + f(y)) and the like. Readers who
know Gorman’s (1968) theorem may recognize separability of (x,y) and of (y,z)
in (z,y,z), and then the result comes as no surprise.

86.4 uses bisymmetry to get f-1(gf(x)+(1-q)f(y)) (Theorem on p. 287) and
nonsymmetric generalizations (Theorem 1 on p. 287).

86.5 has the autodistributivity property F[x,F(y,z)] = F[F(X,y), F(x,z)] as a nice
alternative to bisymmetry, still axiomatizing f-2(qf(x)+(1-q)f(y)) (Theorem on p.
298).

87.1, 7.2 have many equations such as F(G(x,y),z) = H(x,K(y,z)), with many
different functions involved, giving additively decomposable solutions with many
different functions involved (Theorem on p. 329). Often differentiability is used.

Ch. 8 considers vectors and matrices but, unfortunately, generalizes the
preceding results as binary operations on vectors rather than as n-ary operations
on reals. The latter, and not the former, would have given extensions to more than
two states of nature. Pity for me. %}

Aczé€l, Janos (1966) “Lectures on Functional Equations and Their Applications.”
Academic Press, New York.
(This book seems to be a translation and updating of a 1961 German edn.)

{% %}

Aczél, Janos (1987) “A Short Course on Functional Equations.” Kluwer, Dordrecht.

{% Aczél’s citation on Catalonian oath of allegiance to Aragonese kings (15%
century); | got it in 1992:

“We, who are as good as you, swear to you, who are not better than us, that we do accept you as
our king and sovereign lord, provided that you do observe all our liberties and laws—»but if you

don’t, then we won’t.” %}

{% %}

Aczél, Janos (1997) “Bisymmetry and Consistent Aggregation: Historical Review and
Recent Results.” In Anthony A.J. Marley (ed.), Choice, Decision, and
Measurement: Essays in Honor of R. Duncan Luce, 225-233, Lawrence Erlbaum

Associates, Mahwah, NJ.
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{% restricting representations to subsets %}
Acz€l, Janos (2005) “Utility of Extension of Functional Equations—when Possible,”

Journal of Mathematical Psychology 49, 445-449.

{% %}
Aczél, Janos (2014) “On Applications and Theory of Functional Equations.”
Academic Press, New York.

{% %}
Acz€l, Janos & Claudi Alsina (1984) “Characterizations of Some Classes of
Quasilinear Functions with Applications to Triangular Norms and to Synthesizing

Judgements,” Methods of Operations Research 48, 3-22.

{% Functional equations (interval scale differentiable equation), when crossing
boundaries x1 =Xz, “shift.” %}

Acz€l, Janos, Detlof Gronau, & Jens Schwaiger (1994) “Increasing Solutions of the
Homogeneity Equation and of Similar Equations,” Journal of Mathematical
Analysis and Applications 182, 436-464.

{% A psychophysical application is given where w(1) = 1 is not necessary. %}

Aczél, Janos & R. Duncan Luce (2007) “A Behavioral Condition for Prelec’s
Weighting Function on the Positive Line without Assuming W(1) = 1,” Journal
of Mathematical Psychology 51, 126-129.

{% %}

Adamou, Alexander, Yonatan Berman, Diomides Mavroyiannis, & Ole Peters (2019)
“Microfoundations of Discounting,” London Mathematics Laboratory, London,
UK.

{% This paper starts from the well-known fact that time inconsistency at household
level can be generated from aggregation where all individuals are time consistent.

It provides methodological contributions with an empirical application. %}
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Adams, Abi, Laurens Cherchye, Bram De Rock, & Ewout Verriest (2014) “Consume
Now or Later? Time Inconsistency, Collective Choice, and Revealed Preference,”
American Economic Review 104, 4147-4183.

{% %}
Adams, David R. (1981) “Lectures on L"-Potential Theory,” University of Umea,

Department of Mathematics, Umea, Sweden.

{% He may have shown that Savage’s finitely additive probability measures lead to
violations of strict pointwise monotonicity and other things? %}

Adams, Ernest W. (1962) “On Rational Betting Systems,” Archiv fiir Mathematische
Logik und Grundlagenforschung 6, 7-18 and 112-128.

{% %}
Adams, Ernest W. (1966) “On the Nature and Purpose of Measurement,” Synthese 16,
125-1609.

{% %}
Adams, Ernest W. & Robert F. Fagot (1959) “A Model of Riskless Choice,”

Behavioral Science 4, 1-10.

{% %}
Adams, Ernest W., Robert F. Fagot, & Richard E. Robinson (1970) “On the Empirical

Status of Axioms in Theories of Fundamental Measurement,” Journal of

Mathematical Psychology 7, 379-409.

{% foundations of statistics: The authors mention many drawbacks of p-values, and
propose an alternative that also concerns power (probably close to likelihood
ratio) and that allows determination of the maximally likely effect. %}

Adams, Nicholas G. & Gerard O’Reilly (2017) “A Likelihood-Based Approach to P-
Value Interpretation Provided a Novel, Plausible, and Clinically Useful Research
Study Metric,” Journal of Clinical Epidemiology 92, 111-115.



47

{% Individual decisions versus group decisions with many factors analyzed and
referenced that amplify or moderate extreme decisions. They study a large data
set of people who betted on ice breakups in Alaska. There are of course selection
effects with more than average risk seeking, for instance, as the authors point out.

P. 885 points out that there is no easy way to interpret the differences found as
being closer to rationality. %}

Adams, Renée & Daniel Ferreira (2010) “Moderation in Groups: Evidence from
Betting on Ice Break-ups in Alaska,” Review of Economic Studies 77, 882-913.

{% %}
Adamski, Wolfgang (1977) “Capacitylike Set Functions and Upper Envelopes of
Measures,” Mathematische Annalen 229, 237-244.

{% Investigate how receipt of new info affects risk attitude, i.e., how people change
consumption of beef after info on mad cow disease. %}

Adda, Jérome (2007) “Behavior towards Health Risks: An Empirical Study Using the
“Mad Cow” Crisis as an Experiment,” Journal of Risk and Uncertainty 35, 285—
305.

{% %}
Adler, Matthew D. (2019) “Measuring Social Welfare: An Introduction.” Oxford

University Press, New York.

{% %}
Adler, Matthew D., Maddalena Ferranna, James K. Hammitt, & Nicolas Treich
(2021) “Fair Innings? The Utilitarian and Prioritarian Value of Risk Reduction

over a Whole Lifetime,” Journal of Health Economics 75, 102412.

{% Use quantum decision theory to analyze Ellsberg’s paradox. | tried to read in 2017
but lacked the prior knowledge of quantum theory to be able to understand. %}

Aerts, Diederik, Sandro Sozzo, & Jocelyn Tapia (2014) “Identifying Quantum
Structures in the Ellsberg Paradox,” International Journal of Theoretical Physics
53, 3666-3682.
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{% Cognitive dissonance: A hungry fox sees delicious grapes but they are too high.
He says to himself that they must have been too sour. Retold by La Fontaine
(1621-1695.) %}

Aesopos (—600) “The Fox and the Grapes.”

{% Provides his famous revealed preference axiom, necessary and sufficient for
utility maximization, in consumer theory when choice sets are budget sets. Many
people say that this paper is inaccessible, and needed being popularized by
Varian (1982). Varian did not properly credit Richter (1966) and I think most
credit should go to Richter. %}

Afriat, Sydney N. (1967) “The Construction of Utility Functions from Expenditure
Data,” International Economic Review 8, 67—77.
https://doi.org/10.2307/2525382

{% Provided an index for how far observed choices are from maximizing a weak
order preference relation. | guess that the distance is how many choices should be
changed. %}

Afriat, Sydney N. (1972) “Efficiency Estimation of Production Functions,”
International Economic Review 13, 568-598.
https://doi.org/10.2307/2525845

{% Reformulate Popper’s claims about inductive probability probabilistically. %}
Agassi, Joseph (1990) “Induction and Stochastic Independence,” British Journal for
the Philosophy of Science 41, 141-142,

{% For the last author, his first name is Israel and his surname is D, as he let me know
by email on 27 Dec. 2023.

Seem to use hypothetical choice, and to find that groups are less ambiguity averse
than individuals for gains, and less so for losses. %}

Aggarwal, Divya, Uday Damodaran, Pitabas Mohanty, & Israel D (2022) “Risk and
Ambiguous Choices: Individual versus Groups, an Experimental Analysis,”
Review of Behavioral Finance 14, 733-750.
https://doi.org/10.1108/RBF-02-2021-0017
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{% Deliberate randomization: Subjects who deliberately randomize by deliberately
alternating choices in repeated choice situations, do so the same way in different
choice contexts. %}

Agranov, Marina, Paul J Healy, & Kirby Nielsen (2023), “Stable Randomisation,”
Economic Journal 133 2553-2579.
https://doi.org/10.1093/ej/uead039

{% quasi-concave so deliberate randomization: find evidence for quasi-convexity
w.r.t. probabilistic mixing, supporting concave probability weighting in RDU.

In one treatment (Part 1), subjects get repeated choice, as usually done,
separated by other stimuli so they don’t notice. But in another treatment (Part 111)
the repeated choices are put together so subjects see it and it is explicitly told to
subjects that it is repeated choice. Use RIS for implementation of Parts | & 11,
but in addition also pay all choices in Parts Il and IV, arguing that portfolio
(income) effects in these parts are not likely to happen. Also in Part I, subjects
have many inconsistencies, well here it is deliberate randomization (71% of
subjects had it sometimes). It is probably rather that subjects want to avoid
responsibility for the choice made, something also nicely illustrated by Cettolin &
Riedl (2019 JET). When asked, most subjects gave hedging and diversification as
reasons.

In Part IV, subjects had an extra option: Not they choose, but the computer
chooses randomly; they had to pay a very small amount for choosing this option.
It is like avoiding responsibility as in Cettolin & Riedl (2019 JET). 29%
sometimes chose this option.

There may be a confound of experimenter demand: Subjects will figure that
the experimenters want them to change choice because, why else ask? Same way
as if you put a big orange button on the keyboard then subjects will sometimes
push it because, why else would it be there? But experimenter demand is often
hard to avoid.

P. 56 3 para, on probabilistic choice: They find that utility difference (as in
Luce’s 1959 model) does not predict random choice very well because
dominance-or-not, being salient, is important. Rather, questions being easy
because of (almost) stochastic dominance or not matters.


https://doi.org/10.1093/ej/uead039

50

Inconsistent choice is correlated with violating EU, but not with risk aversion
or violations of RCLA. %}
Agranov, Marina & Pietro Ortoleva (2017) “Stochastic Choice and Preferences for
Randomization,” Journal of Political Economy 125, 40-68.

{% quasi-concave so deliberate randomization: a convenient and concise, efficient,
summary. %}

Agranov, Marina & Pietro Ortoleva (2022) “Revealed Preferences for Randomization:
An Overview,” American Economic Review, Papers and Proceedings 112, 426—
430.
https://doi.org/10.1257/pandp.20221093

{% Best core theory depends on error theory: Show that all kinds of revealed
preference data give different conclusions if an error theory is included. %}

Aguiar, Victor H. & Nail Kashaev (2021) “Stochastic Revealed Preferences with
Measurement Error,” Review of Economic Studies 88, 2042—-2093.
https://doi.org/10.1093/restud/rdaa067

{% %}
Aha, David W., Cindy Marling, & Ian D. Watson (2005, eds.) “The Knowledge
Engineering Review, Special Edition on Case-Based Reasoning” 20, Cambridge

University Press, Cambridge UK.

{% time preference; some nice results, in particular Theorem 11: not! DC =
stationarity; they carefully distinguish. Theorem 11 says that stationarity and
time consistency (they call it dynamic consistency) are equivalent if we have time
invariance (they call it constant time preference).

P. 540, on rationality of preference separability, is naive, as is the rationality
claim on p. 544 2/3. | also disagree with claims on p. 554 because every
preference condition involves hypothetical choice in the sense there.

P. 562 1% para points out that every discount model can be taken as nonlinear
time perception. %}


https://doi.org/10.1257/pandp.20221093
https://doi.org/10.1093/restud/rdaa067
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Ahlbrecht, Martin & Martin Weber (1995) “Hyperbolic Discounting Models in
Prescriptive Theory of Intertemporal Choice,” Zeitschrift fir Wirtschafts -und
Sozialwissenschaften 115, 535-566.

{% %}

Ahlbrecht, Martin & Martin Weber (1996) “The Resolution of Uncertainty: An
Experimental Study,” Journal of Institutional and Theoretical Economics 152,
593-607.

{% time preference;
Seems that pattern of increasing/constant/decreasing impatience was not affected
by adding front-end delays. %}

Ahlbrecht, Martin & Martin Weber (1997) “An Empirical Study on Intertemporal
Decision Making under Risk,” Management Science 43, 813-826.

{% dynamic consistency: favors abandoning RCLA when time is physical.
source dependent utility: empirically test Kreps & Porteus (1978) model, whose
predictions are rejected. 81 gives elementary accessible description of the KP
model. %}

Ahlbrecht, Martin & Martin Weber (1997) “Preference for Gradual Resolution of
Uncertainty,” Theory and Decision 43, 167-185.

{% Extends Mertens & Zamir (1985) to multiple priors. %}
Ahn, David S. (2007) “Hierarchies of Ambiguous Beliefs,” Journal of Economic
Theory 136, 286-301.

{% R.C. Jeffrey model; ordering of subsets: This paper axiomatizes a model of
maximization of average expected utility over sets, similar to Jeffrey (1965). The
objects are interpreted as probability distributions over outcomes where the set
reflects ambiguity over which is the right probability distribution. In this
axiomatization, both probability p and utility u are subjective/endogenous,
implying that the model is essentially the same as Jeffrey (1965) and Bolker

(1966, 1967) in a mathematical sense. There are some technical differences
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regarding continuity and Ahn’s model having singletons present in the domain
and JBB not.

The model can be considered to be a modification of maxmin EU or it’s a-
maxmin generalization. The usual Pratt-Arrow characterization of ¢* being more
concave than o is given in Proposition 4 and is now taken as more ambiguity
averse. %}

Ahn, David S. (2008) “Ambiguity without a State Space,” Review of Economic
Studies 75, 3-28.

{% Consider three states of nature denoted X, y, z. The subjects are told that y has
probability 1/3, and are told that x and z have unknown probability. Subjects
were not told more. In reality, x and z also have objective probability 1/3. (The
authors generated event x by first letting a number px be selected at random
(uniform distribution) from [0,2/3], and then let x be chosen with probability px,
and z with probability 2/3 — px; see footnote 3 on p. 201). However, this is only a
roundabout manner for generating probability 1/3. Given that this procedure was
not told to the subjects, so it does not matter for them, and given that any
researcher who knows probability calculus knows that it is just objective
probability 1/3, no use doing this two-stage procedure.)

Let subjects choose prospects organized similarly as budget sets. The axiom of
revealed preference is reasonably well satisfied. (revealed preference)

Consider the following models:

(1) “Kinked,” being RDU (for uncertainty; also known as CEU) with fixed
decision weight 1/3 for state y (amounting to EU for known probabilities). Thus,
RDU for the remaining states is like biseparable utility, and comprises most
other models such as Gilboa & Schmeidler’s (1989) maxmin EU, Schmeidler’s
(1989) RDU, a-maxmin, and Gajdos et al.’s (2008) contraction expected utility.
The authors, fortunately, do combine it with RDU for risk (§8) and not just with
EU for risk.

(2) Recursive EU, where as second-order distribution they take the uniform
prior over [0,2/3], and where the two utility functions are exponential with
possibly different exponents. It is useful to note that the rho parameter of utility

for risk can be identified from bets on s, and then the parameter for ambiguity
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can be identified from bets on s; and s3 while keeping the payment under s, equal
0.

87, e.g. footnote 11 on p. 212: they favor least-squares data fitting without
probabilistic error theory.

The find that RDU (“kinked”) fits better than recursive.

The do not reject the Ho of SEU for 64% of the subjects. Problem with such
within-subject tests is that it assumes stochastic independence of within-subject
choices, and needs many choices per individual to get statistical power. %}

Ahn, David S., Syngjoo Choi, Douglas Gale, & Shachar Kariv (2014) “Estimating
Ambiguity Aversion in a Portfolio Choice Experiment,” Quantitative Economics
5, 195-223.

{% Their model is called partition-dependent SEU.

Consider decision under uncertainty in an Anscombe-Aumann framework,
with partition-dependent SEU, as follows. They do not take an act as a function
from S to outcomes, as Savage did, but (as did Luce) as a 2n-tuple, so that the act
and its preference value can depend on the partition chosen. Thus, they can
accommodate event splitting (coalescing) and so on. In their model there exists a

utility function u and a nonadditive measure v. For a partition (Ea,...En) of S,

SEU is maximized w.r.t. u and P(E;) = v(Ej)/(v(E1) + --- + v(En)), so, with v for
single events but normalized.

They present axiomatizations. First, they assume usual axioms giving SEU
within each partition. They use Anscombe-Aumann axioms. (I would have
preferred tradeoff consistency; oh well ...) This within-partition representation
does not yet relate between-partition representations in any sense. A
monotonicity condition implies the same u for all partitions. For the rest (for the
role of v), they consider two special cases:

CASE 1. The collection of partitions considered is nested: For all two
partitions, one is a refinement of the other. Then an extra sure-thing principle
characterizes the model with v: if acts f and g agree on event E, then the
preference between f and g is not changed if the common outcomes on E are
replaced by other common outcomes, but also not if the partition outside of E is
changed (so, refined or coarsened). This axiom ensures the consistent
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conditioning in P(Ej) = v(E;j)/(v(E1) + -+ + v(En)), from always the same v.

CASE 2. The collection of partitions considered is the collection of all
partitions. Then besides the version of the s.th.pr. of Case 1, also an acyclicity
axiom is imposed.

P. 656: To the authors” knowledge, they are the first to incorporate framing
and partition-dependence in a formal model. However, Luce preceded here. A
brief but not very accessible account of his ideas is in Luce (1990, Psychological
Science 1). A complete account is in the book Luce (2000). Luce also worked on
such models in the 1970s, such as in Ch. 8 of Krantz et al. (1971). Luce used the
term experiment instead of the term partition, and the elements of Luce’s
experiment need not always give the same union (so, they are conditional on their
union). Ahn & Ergin always have S as the total union.

The topic of partition dependence is even more central in Birnbaum’s work.
He does write formal models but does not do formal work with them such as
axiomatizations (although he does give derivations of logical relations between
preference conditions). He does comprehensive empirical work, testing every
empirical detail of framing. Birnbaum, Michael H. (2008, Psychological Review
115, 463-501) provides a comprehensive summary. He usually (always?)
assumes known probabilities. There is also much empirical evidence on event
splitting by Loomes, Sugden, Humphrey, and others.

The authors relate their work to support theory. v is indeed an analog of the
support function. A difference pointed out by the authors is that support theory
focuses on probability judgment (Tversky and | started working on a decision
theory but he died too soon) whereas they have preferences between acts. A
difference not pointed out by the authors is that in support theory there are not
only the (partitions of) hypotheses but also there is another layer, of events, and
there is a distinction between implicit and explicit unions. Mainly this distinction
between hypotheses and events drives why support theory deviates from classical
models. Thus, I disagree with the claim on p 663 that this paper provide an
extension of support theory to decision theory, or that they provide a decision
foundation.

P. 657: The authors relate their model to unforeseen contingencies. A big

difference is that in this paper the union of events in a partition is always S,
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whereas with unforeseen contingencies there are typically events outside of S.

A topic for future research is to what extent the particular partition-
dependence proposed here, with consistent conditioning on one nonadditive
measure, is of interest empirically or normatively.

The EU assumed within given partitions of course runs into empirical
violations of EU, although there is empirical evidence that using the same
partition for describing all acts reduces the violations.

The model of this paper is also reminiscent of the source method by
Abdellaoui, Baillon, Placido, & Wakker (2011 American Economic Review),
where different sources are different partitions. One difference is that the source
method does not give up extensionality, and acts are functions from states to
outcomes. Another is that the source method allows for violations of EU
throughout, also within a source/partition. In the source method, there can be
subjective probabilities within each source but they can be transformed
differently for different sources. %}

Ahn, David & Haluk Ergin (2010) “Framing Contingencies,” Econometrica 78, 655—
695.

{% The authors consider time inconsistencies, and then naive choice making. They
propose two indexes of naivity. Naivity shows up if an agent strictly disprefers an
a-priori-strictly-beneficial commitment, not for wanting to be sophisticated, but
for mispredicting future choice. One comparative notion for being more naive is
if dispreferring more of such commitments. The second is by how much money is
lost because of naivity (via indirect utility). These are two preference conditions
that do not assume any model. The authors emphasize this point much. They
extend the indexes to probabilistic future choice. The two indexes of this paper
are equivalent for deterministic choice if two conditions hold: (1) only monetary
outcomes matter; (2) choice sets are determined only by how much money one
has to spend. The authors on p. 2325 mention the equivalence without mentioning
the restrictions.

Footnote 2 explains that the authors consider single-choice choice functions,
so that a selection has to be made if there are several optimal, mutually
indifferent, choice alternatives. | did not try to find out how the authors then can
rule out complete indifference. Probably using some strong monotonicity in
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money.

The authors see what their conditions mean for some models, primarily quasi-
hyperbolic discounting.

In general, different indexes have different pros and cons, and which is most
relevant depends on the particular decision situation. To illustrate an alternative
index, consider Prelec’s (2004 Scandinavian Journal of Economics). His index
concerns time inconsistency. He considers the set of all future timepoints at
which a decision is taken deviating from the present decision. The total duration
of this set is Prelec’s index. The authors, unfortunately, do not cite Prelec,
probably because they consider time inconsistency to be different than naivity.
But Prelec’s index can readily be restricted to only naive choice and, thus, can
serve as an index alternative to the ones of this paper. It is also preference-based
with no commitment to any model and in this sense precedes this paper. (Prelec,
personal communication, explained to me that in the quasi-hyperbolic, also called
beta-delta, model, then t=1In B/In 7 is the relevant index.) Imagine that someone
can pay a controler for controlling the future agent and preventing her from time
inconsistency, and imagine that this is imperative to be done. Further imagine that
the controler is to be paid per time unit. Then Prelec’s index is the relevant one,
and not the indexes of this paper. In the same spirit, in some decisions under risk
the relative index of risk aversion is the relevant one, and in others the absolute
index is.

The writing of this paper is narrow in the sense that the authors consider
alternative definitions, consider examples where those alternatives give different
results than those of this paper, but then blame the alternatives for being
counterintuitive (p. 2321, p. 2323) or erroneous (p. 2325), just because they
deviate from the ones of this paper. Their own approach is called “most
reasonable” (p. 2321). Similarly, someone using an absolute index of risk
aversion could blame the relative index just for deviating. %}

Ahn, David S., Ryota lijima, Yves Le Yaouanq, & Todd Sarver (2019) “Behavioral
Characterizations of Naiveté for Time-Inconsistent Preferences,” Review of
Economic Studies 86, 2319-2355.
https://doi.org/10.1093/restud/rdy076
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{% Good reference for Mobius function and Mdbius transform %}
Aigner, Martin (1979) “Combinatorial Theory,” Grundlehren der Math. Wiss. 234,
Springer, Berlin.

{% %}

Aimone, Jason A. & Daniel Houser (2012) “What You Don’t Know Won’t Hurt You:
A Laboratory Analysis of Betrayal Aversion,” Experimental Economics 15, 571—
588.

{% %}
Aimone, Jason A. & Daniel Houser (2013) “Harnessing the Benefits of Betrayal

Aversion,” Journal of Economic Behavior and Organization 89, 1-8.

{% %}

Aimone, Jason A., Daniel Houser, & Bernd Weber (2013) “Neural Signatures of
Betrayal Aversion: An fMRI Study of Trust,” Proceedings of the Royal Society B
3281: 2013.2127.

{% May have introduced hyperbolic discounting; or was it Chung & Herrnstein
(1967)? %}

Ainslie, George (1975) “Specious Reward: A Behavioral Theory of Impulsiveness
and Impulse Control,” Psychological Bulletin 82, 463-496.

{% %}

Ainslie, George (1986) “Beyond Microeconomics. Conflict among Interests in a
Multiple Self as a Determinant of Value.” In John Elster (ed.) The Multiple Self,
133-175, Cambridge University Press, New York.

{% dynamic consistency %}
Ainslie, George W. (1992) “Picoeconomics ” Cambridge University Press,

Cambridge.

{% Seems to argue that we are more insensitive with respect to the time dimension

than to many other dimensions. %}
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Ainslie, George W. (2001) “Breakdown of Will.” Cambridge University Press,
Cambridge.

{% This paper should not have been published. Too much the author not even
understands the most basic concepts. He erroneously claims in the abstract and
elsewhere that hyperbolic discounting is behavioral and prospect theory is
cognitive, and says that behavioral decision theory has two legs: one behavioral
and one cognitive.

P. 262 2" column erroneously claims that expected utility assumes constant
discounting. %}

Ainslie, George (2016) “The Cardinal Anomalies that Led to Behavioral Economics:

Cognitive or Motivational?,” Managerial and Decision Economics 37, 261-273.

{% real incentives/hypothetical choice, for time preferences: seems to be. %}

Ainslie, George W. & Vardim Haendel (1983) “The Motives of Will.” In Edward
Gottheil, Keith A. Druley, Thomas E. Skolda & Howard M. Waxman (eds.)
Etiologic Aspects of Alcohol and Drug Abuse. Charles C. Thomas, Springfield,
IL.

{% discounting normative: p. 63, 2" paragraph suggests that (steep) discounting
would not be selected in evolution. %}

Ainslie, George W. & Nick Haslam (1992) “Hyperbolic Discounting.” In George F.
Loewenstein & John Elster (1992) Choice over Time, 57-92, Russell Sage

Foundation, New York.

{% P. 27: “It is well known that Constant Relative Risk Aversion (CRRA) preferences sustain the
Black-Scholes model in equilibrium ...”” and then it gives many references. P. 38 points
out that CRRA does not fit data well. %}

Ait-Sahalia, Yacine & Andrew W. Lo (2000) “Nonparametric Risk Management and

Implied Risk Aversion,” Journal of Econometrics 94, 9-51.

{% Measure of fit is —2LInL + 2k where L designates likelihood and k the number of

parameters. %}
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Akaike, Hirotugu (1973) “Information Theory and an Extension of the Maximum
Likelihood Principle.” In Boris Nikolaevich Petrov & Frigyes Csaki (eds.)
Second International Symposium on Information Theory, 267-281, Akademiae
Kiado, Budapest.
https://doi.org/10.1007/978-1-4612-1694-0_15

{% Use RIS.
Problem in data: Of the 92 farmers, 41 were maximally risk averse. The authors
write that for them, essentially, no ambiguity aversion can be measured, and had
to remove them from the sample, generating a bias. | would, by the way, prefer to
think that these farmers cannot be ambiguity averse, and that dropping them has
generated a bias towards ambiguity aversion.
Farmers in Ethiopia are more risk averse, and equally ambiguity averse, as
Dutch students. Poor farmers are not more risk- and ambiguity averse
(decreasing ARA/increasing RRA); poor-health people are. Ambiguity attitude
is derived from comparing CE (certainty equivalent) with risk, taking normalized
CE differences.
correlation risk & ambiguity attitude: There is a negative relation, but it is
not written in the paper. Is pointed out in survey chapter by Trautmann & van de
Kuilen (2015). %}
Akay, Alpaslan, Peter Martinsson, Haileselassie Medhin, & Stefan T. Trautmann
(2012) “Attitudes toward Uncertainty among the Poor: An Experiment in Rural
Ethiopia,” Theory and Decision 73, 453-464.

{% %}
Akerlof, George A. (1970) “The Market for ‘Lemons’: Quality Uncertainty and the
Market Mechanism,” Quarterly Journal of Economics 84, 488-500.

{% Gives many examples of procrastination etc., phenomena where a small initial
expense is used day after day to postpone something that on the long run brings
way higher expenses. Obedience can be similar such as in Milgram’s famous
experiment. Reminds me of the “frog effect” (when heating water at a sufficiently
slow speed a frog, supposedly, never jumps and gets boiled, so dies).

P. 2: “Individuals whose behavior reveals the various pathologies | shall model are not
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maximizing their ‘true’ utility.”
81 describes how salient information has more effect on decisions than
equivalent nonsalient information.

Several places (e.g., 8lll.a p. 5) express disagreement with Becker et al’s
rational addiction, and disagreeing with Becker | take as a good sign. %}
Akerlof, George A. (1991) “Procrastination and Obedience,” American Economic

Review, Papers and Proceedings 81, 1-19.

{% %}
Akerlof, George A. (2002) “Behavioral Macroeconomics and Macroeconomic
Behavior,” American Economic Review 92, 411-433.

{% crowding-out: their model seems to imply that severe punishment of crime may
increase crime, because of the crowding-out effect. %}

Akerlof, George A. & William T. Dickens (1982) “The Economic Consequences of
Cognitive Dissonance,” American Economic Review 72, 307-3109.

{% In Amer. J. Agr. Econ. 91 p. 1175, Akerlof (2009) writes: “... Shiller and I ...

challenge the economic wisdom that got us into this mess ...and put forward a bold new vision

and policies that will transform economics and restore world prosperity.”” There is no limit or
concession to nuances in the author’s enthusiasm about his own work!

The authors argue, in this book written for popular reading, that animal spirits
should get a bigger role in economics. They consider 5 psychological facts in
particular: overconfidence, fairness, corruption and bad faith, money illusion, and
stories (a catch-all category).

On p. 3 they cite Keynes (1921): “they are not, as rational economic theory would

dictate, the outcome of a weighted average of quantitative benefits multiplied by quantitative

probabilities.” [Italics from original] %}

Akerlof, George A. & Robert J. Shiller (2009) “Animal Spirits: How Human
Psychology Drives the Economy, and why It Matters for Global Capitalism.”
Princeton University Press, Princeton, NJ.

{% A theoretical study of present bias for costly long-run projects. Naive agents

should be given higher bonuses to prevent inefficient procrastination. %}



61

Akin, Zafer (2012) Intertemporal Decision Making with Present Biased Preferences,”
Journal of Economic Psychology 33, 30-47.

{% Russian, writes usually in Russian, about web theory. %}
Akivis, Maks A.

{% About web theory! %}

Akivis Maks A. & Vladislav V. Goldberg (2000) “Algebraic Aspects of Web
Geometry,” Commentationes Mathematicae Universitatis Carolinae 41, 205—
236.

{% %}

Al-Awadhi, Shafeeqah A., & Paul H. Garthwaite (1998) “An Elicitation Method for
Multivariate Normal Distributions,” Communications in Statistics—Theory Meth.
27,1123-1142.

{% 83.4 correctly cites de Finetti on his arguments against countable additivity.
Unfortunately, it also suggests that Savage disliked countable additivity but
Savage (1954, 83.4) did not have such an opinion. For Savage it was not central
and only a pragmatic matter of convenience. He used all subsets of the state space
and not a sigma-algebra only for expositional purposes, actually preferring
sigma-algebra other than for exposition. Savage did express a slight preference
for not committing to countable additivity but, again, not out of principle but only
pragmatically, and not committing clearly. (Probably to quite some extent so as
not to get in conflict with de Finetti who was in a less refined league than
Savage.)

The paper considers to what extent infinitely many observations necessarily
lead to unique probabilities of all events through the law of large numbers. If the
set of events considered is complex and large, and way more so than the number
of observations, and if probability is finitely additive, then probabilities may not
get uniquely determined. This is of course a mathematical result in the sense that
it really builds on finite additivity and complexity degrees of infinity.

84: this paper derives a set of priors from learning, and only then derives
decisions from that. %}
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Al-Najjar, Nabil 1. (2009) “Decision Makers as Statisticians: Diversity, Ambiguity,
and Learning,” Econometrica 77, 1370-1401.

{% Establish a model of undescribable events where the best coinsurance is no
coinsurance. Assume that any finite description can be given, but complete
outcome-relevant description should be infinite. Although the basic point is
technical, the authors eloquently give many nice examples. %}

Al-Najjar, Nabir I., Luca Andelini, & Leonardo Felli (2006) “Undescribable Events,”
Review of Economic Studies 73, 849-869.

{% Something different than bounded rationality. Gives precise formal definitions
from logic it seems. %}

Al-Najjar, Nabil 1., Ramon Casadesus-Masanell, & Emre Ozdenoren (2003)
“Probabilistic Representation of Complexity,” Journal of Economic Theory 111,
49-87.

{% Epstein-Zin but with parameter uncertainty, that the agent is averse to. Give a
closed-form representation when discounting approaches 1. %}

Al-Najjar, Nabil I. & Eran Shmaya (2019) “Recursive Utility and Parameter
Uncertainty,” Journal of Economic Theory 181, 274-288.

{% proper scoring rules; problem that calibration tests can be passed by charlatans
disappears if there are more than one expert. %}

Al-Najjar, Nabil 1., & Jonathan Weinstein (2008) “Comparative Testing of Experts,”
Econometrica 76, 541-559.

{% ambiguity attitude taken to be rational: This paper criticizes the normatively
motivated modern ambiguity aversion literature. I, as Bayesian, only and purely
study ambiguity for descriptive reasons, and fully agree that the nonEU models
(including ambiguity) are not rational. Empirically, though, there is considerable
ambiguity seeking (ambiguity seeking). The paper, appropriately, writes on p.
252 2" para that its arguments have been known before by specialists. The paper
is written with enthusiasm of a kind that will especially appeal to young readers,
but it is informal and not very sophisticated. I disagree with many nuances.
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Central to the paper are the rationality problems of ambiguity models in
dynamic decision making and updating (dynamic consistency). However, these
are general problems of nonexpected utility and not particularly of ambiguity.
Because the paper assumes expected utility for risk (and then can assume
payment in utils so that it is risk neutrality), a debate of ambiguity (which is about
differences between unknown and known probabilities) is the same as the debate
about nonexpected utility. It has been widely known since Hammond (1988), and
was explained more clearly before in the impressive Burks (1977, Ch. 5), that
nonEU violates convincing principles in dynamic decision making. The best
paper to start on this debate is Machina (1989). Ghirardato (2002) is also good.
He appropriately used the term folk theorems for the results, because they were
widely known. | wrote
Wakker (1999) http://personal.eur.nl/Wakker//pdf/alias.pdf.

The debates are often hard to pin down because the relevant assumptions

discussed are so self-evident (surely I as Bayesian think so) that people often
assume some of those critical conditions implicitly, and verbal descriptions often
can equally well refer to one condition as to the other.

In the resolute choice approach one gives up what Machina (1989) called
consequentialism so as to maintain dynamic consistency. Then one’s decisions
depend on risks borne in the past; i.e., on events that could have happened at
some stage in the past but are now known to be counterfactual and nonexistent. In
Wakker (1999) | described this as believing in ghosts. This was Machina’s
preferred way to go, and also McClennen’s who coined the term resolute for it,
and also Jaffray’s.

In sophisticated choice one gives up dynamic consistency, so as to maintain
consequentialism. Then prior and posterior preferences are not the same, and
from a prior perspective one may violate dominance (one is willing to pay for
precommitment). This was preferred by Karni & Safra and is the least
unconvincing for nonEU in my opinion. In Wakker (1999) I called this split
personality.

A third approach is to give up RCLA, which for uncertainty is something like
event invariance. These are models about not being indifferent to the timing of
the resolution of uncertainty. | will not discuss them further.

Footnote 1, p. 250 suggests that probabilistic sophistication (Machina &
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Schmeidler’s P4*) is a special case of the sure-thing principle but this is not so.
P4* implies Savage’s P4 which is logically and conceptually different from the
sure-thing principle (Savage’s P2).

P. 251 //. 1-2: “The all-consuming concern of the ambiguity aversion literature is the
Elisberg “paradox.””” expresses well my impression: the field is too much focused on
the Ellsberg paradox.

P.254 4™ para and elsewhere: It is not true that capacities (weighting
functions) are interpreted as indexes of belief in nonEU. Some people, especially
novices, do so, but experienced people know that this need not be. Abdellaoui et
al. (2011 American Economic Review, p. 701 top) wrote, where source functions

capture the nonadditivity of capacities/weighting functions: “Source functions reflect
interactions between beliefs and tastes that are typical of nonexpected utility and that are deemed

irrational in the Bayesian normative approach.” They reference preceding contributions
by Winkler (1991), Vernon Smith (1969), and others. Wakker (2004,
Psychological Review) suggested that inverse S/source-sensitivity could be a
belief component but pessimism/source-preference/ambiguity-aversion not so.
Also in maxmin EU many are aware of the difference. It is explicit in contraction
expected utility by Gajdos, Hayashi, Tallon, & Vergnaud (2008, JET), for
instance. KMM’s smooth model also has it explicitly.

The paper then assumes risk neutrality, or, in other words, EU plus payment in
utils.

P. 259 discusses what the authors call irrelevance of sunk costs but what
amounts to the additivity axiom (discussed in Wakker, 2010, Ch. 1) restricted to
constant acts in combination with some updating. It is well known that nonEU
can depend on counterfactual risks and costs (see above on resolute choice).

What the authors call fact-based on p. 261 is like sophisticated choice. The
informal presentation does not allow for an exact pinning down.

P. 267, on dynamic inconsistency a la Strotz, takes it purely as externally-
imposed (say ingrained in your genes) and not as decision based, thus ducking the
central questions there. The dynamic inconsistency resulting under ambiguity is
not taken that way in this paper. Hence the difference ...

P. 275 criticizes multiple priors for the concept of unknown true probability,
with which | agree. They then go to self-references, referring to previous

technical work by themselves with limiting theorems on identifying better-
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knowing experts versus pretending-phony-experts.

85 (announced before on p. 255) argues that ambiguity aversion may be a mis-
applied social instinct. In some places it is suggested that it then could be rational,
but misapplications do not seem to be rational | would think. This instinct-
misapplication-interpretation does not invalidate attempts to model things using
ambiguity models. Note also that the considerable ambiguity seeking found
empirically shows that more is going on. Another problem in this explanation is
that most interactions with other human beings can be expected to be favorable
rather than unfavorable, because human beings have more common interests than
conflicting interests. So, I think that the misapplied social instincts should
generate more ambiguity seeking than ambiguity aversion. In the conclusion
section, pp. 280-281, the authors will argue that their mis-applied heuristics
model is descriptively superior to existing models. Such a claim, with almost no
knowledge of the empirical literature, based mostly on theoretical examples on
updating (see their first problem there), is naive. The second problem on p. 281
has a strange and incomprehensible mix of rational and descriptive requirements.
The third problem seems to be unaware that descriptively working people know
well that not only fit but also parsimony are important, a standard fact in statistics
in all empirical fields. %}

Al-Najjar, Nabil I. & Jonathan Weinstein (2009) “The Ambiguity Aversion
Literature: A Critical Assessment,” Economics and Philosophy 25, 249-284.
https://doi.org/10.1017/S026626710999023X

{% DC = stationarity on p. 100 top; Seems to correct a number of mathematical
problems of Loewenstein-Prelec (1992). %}

Al-Nowaihi, Ali & Sanjit Dhami (2006) “A Note on the Loewenstein-Prelec Theory
of Intertemporal Choice,” Mathematical Social Sciences 52, 99-108.

{% Critical condition assumes multistage prospects with backward induction and then
varies upon Luce’s (2001) condition by taking only two outcomes but three
stages. %}

Al-Nowaihi, Ali & Sanjit Dhami (2006) “A Simple Derivation of Prelec’s Probability
Weighting Function,” Journal of Mathematical Psychology 50, 521-524.
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{% P. 41: The authors cite Rode et al. (1999) on a finding that, if in the unknown urn
subjects are told that all colors have the same probability, then they still prefer the
known urn. However, they will not use this assumption in their analysis (Al-
Nowaihi 27 March 2018, personal communication).”

84 & 85 are the heart of the paper, explaining the theory of this paper. Before,
they cite interesting literature on quantum probabilities to accommodate Ellsberg.
Requires some knowledge of quntum theory. | was not able to understand. %}

Al-Nowaihi, Ali & Sanjit Dhami (2017) “The Ellsberg Paradox: A Challenge to
Quantum Decision Theory?” Journal of Mathematical Psychology 78, 40-50.

{% inverse S: seems to provide counter-evidence.
Propose that w for choice between (p, x) and (g, y) should depend on both p
and g. Can explain anomalies such as preference reversals but is hard to assess.
Some properties of weighting functions are derived from stylized choices from
the literature. Only one nonzero outcome is considered, and, hence, the power is
undetermined. %}
Alarie, Yves & Georges Dionne (2001) “Lottery Decisions and Probability Weighting
Function,” Journal of Risk and Uncertainty 22, 21-33.

{% Consider two-outcome prospects, and partition the probability-outcome
combinations into subsets with particular “qualities,” which are used to
accommodate all kinds of empirical findings. %}

Alarie, Yves & Georges Dionne (2006) “Lottery Qualities,” Journal of Risk and
Uncertainty 32, 195-216.

{% Use the KMM smooth ambiguity model, and then give conditions under which
ambiguity aversion raises demand for self-insurance and insurance coverage, but
decreases demand for self-protection. The effects are different than from
increased risk aversion, and are more like increased pessimism. %}

Alary, David, Christian Gollier, & Nicolas Treich (2013) “The Effect of Ambiguity
Aversion on Insurance and Self-Protection,” Economic Journal 123, 1188-1202.

{% %}
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Albers, Wulf, Robin Pope, Reinhard Selten, & Bodo Vogt (2000) “Experimental

Evidence for Attractions to Chance,” German Economic Review 1, 113-130.

{% real incentives/hypothetical choice, for time preferences: delivered future
payments in person. Fit data using quasi-hyperbolic discounting. %}

Albrecht, Konstanze, Kirsten VVolz, Matthias Sutter, David Laibson, & Yves von
Cramon (2011) “What Is for Me Is Not for You: Brain Correlates of
Intertemporal Choice for Self and Other,” Social Cognitive and Affective
Neuroscience 6, 218-225.

{% Seems to present a theoretical foundation for the positive skewness of individual
stocks and underdiversified portfolios. %}
Albuquerque, Rui (2012) “Skewness in Stock Returns: Reconciling the Evidence on

Firm versus Aggregate Returns,” Review of Financial Studies 25, 1630-1673.

{% principle of complete ignorance: Concerns approach with only set of outcomes,
a la Pattanaik, but assumes ordinal info on likelihood. Is related to Jaffray’s
belief-function approach. %}

Alcalde-Unzu, Jorge, Ricardo Arlegi, & Miguel A. Ballester (2013) “Uncertainty with
Ordinal Likelihood Information,” Social Choice and Welfare 41, 397-425.

{% revealed preference %}
Alcantud, José C.R. (2002) “Revealed Indifference and Models of Choice Behavior,”
Journal of Mathematical Psychology 46, 418-430.

{% revealed preference %}

Alcantud, José Carlos R. (2008) “Mixed Choice Structures, with Applications to
Binary and Non-Binary Optimization,” Journal of Mathematical Economics 44,
242-250.

{% ordering of subsets: additive representations for finite subsets, with a simple set
of sufficient conditions. %}

Alcantud, José C.R. & Ritxar Arlegi (2008) “Ranking Sets Additively in Decisional
Contexts: An Axiomatic Characterization,” Theory and Decision 64, 147-171.
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{% Study an incomplete order that violates weak anonymity. %}
Alcantud, José C.R. & Ram Sewak Dubey (2014) “Ordering Infinite Utility Streams:

Efficiency, Continuity, and no Impatience,” Mathematical Social Sciences 12,

33-40.

{% risky utility u = transform of strength of preference v, latter doesn’t exist:

writes on p. 50: “In effect the utility whose measurement is discussed in this paper has
literally nothing to do with individual, social or group welfare, whatever the latter may be

supposed to mean.”

Paper gives nice account, didactical with numerical examples etc., of
the difference between ordinal utility and cardinal vNM utility. Nice for
students with little mathematical background.

P. 31: “Whether or not utility is some kind of glow or warmth, or happiness, is here
irrelevant;”. Footnote 4 on that page is pessimistic about the step, called
psychological, philosophical, of relating utility to satisfaction, happiness, etc.

P. 34 /. 2-3 does the naive “expected utilitycism” of saying that all of
life is decision under uncertainty.

independence/sure-thing principle due to mutually exclusive
events: p. 37 2" para gives the nice separability argument for vNM
independence that goods contingent upon mutually exclusive events are never
consumed jointly, which was first put forward by Marschak (see Moscati
2016).

P. 37 last para states that different ways of generating same probability
distribution should be equivalent.

Paper makes clear that whether a function is ordinal/cardinal etc.
depends on what we want the function to do, such as on p. 40 middle. P. 43
bottom states the utility of gambling.

P. 42 already has the probability triangle.

P. 44 clearly states the prospect theory/Markowitz idea that outcomes
are taken as changes with respect to a reference point, and not as final wealth.
He later refers to Markowitz for it.

P. 45 shows this weird past convention of calling convex what is

nowadays (1980-2023) called concave.
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P. 46: on difficult observability status of reference point theories in

absence of theory about location of reference point: “Markowitz recognizes that

until an unambiguous procedure is discovered for determining when and to what extent

current income deviates from customary income, the hypothesis will remain essentially

nonverifiable because it is not capable of denying any observable behavior.” %}
Alchian, Armen A. (1953) “The Meaning of Utility Measurement,” American
Economic Review 43, 26-50.

{% %}

Alessie, Rob J. M., Stefan Hochguertel, & Arthur van Soest (2002) “Household
Portfolios in the Netherlands.” In Luigi Guiso, Michael Haliassos, & Tullio
Jappelli (eds.) Household Portfolios, The MIT Press, Cambridge, MA.

{% Nice empirical study on asymmetric loss functions. The idea was central in
Birnbaum, Coffey, Mellers, & Weiss (1992), p. 325 and Elke Weber (1994), two
studies not cited. %}

Alexander, Marcus & Nicholas A. Christakis (2008) “Bias and Asymmetric Loss in
Expert Forecasts: A Study of Physician Prognostic Behavior with Respect to
Patient Survival,” Journal of Health Economics 27, 1095-1108.

{% inverse S is found. Bettor’s subjective probabilities are estimated from portion of
money bet on a horse. Objective probabilities are estimated from percentage of
times that some horse (say favorite, or no. 5-favorite, etc.) wins. Thus, bettors
overestimate small probabilities of winning and understimate large probabilities
of winning.

Uses power family to estimate utility and find that bettors are risk seeking
(P.s.: no wonder, for horse race bettors! %}

Ali, Mukhtar M. (1977) “Probability and Utility Estimates for Racetrack Betting,”

Journal of Political Economy 85, 803-815.

{% %}
Ali, Igbal, Wade D. Cook, & Moshe Kress (1986) “On the Minimum Violations
Ranking of a Tournament,” Management Science 32, 660-672.
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{% maths for econ students. %}
Aliprantis, Charalambos D. & Kim C. Border (1999) “Infinite Dimensional Analysis:
A Hitchhiker’s Guide.” Springer, Berlin.

{% Hammond (1976): says that this book was the first to consider endogenously
changing tastes: consumer regretting his earlier choice; explicitly restricted
attention to the case where no changing or inconsistent choice occurs. %}

Allais, Maurice (1947) “Economie et Interet.” Imprimerie Nationale, Paris.

{% dynamic consistency: favors abandoning time consistency, so, favors
sophisticated choice, through his distinction between ex ante and ex post choice.

Used just noticeable difference for cardinal utility.

biseparable utility: Eq. 19.1, p. 50 in English 79 translation.

utility elicitation: different EU methods give different curves: Moscati
(2019) cites Allais on p. 247 (outside the page range given in the reference
below; probably in comments that Allais gave later) for discussing two different
methods under EU to measure utility, being the certainty equivalent method and
the probability equivalent method, and predicting that these will give different
results, thus falsifying expected utility.

Allais did not only provide his eye-opening paradox and make general
empirical claims, but he also provided concrete models aiming at concrete
quantitative predictions. Although some value may be ascribed to his chosen
direction of nonlinear weighting of probability to capture the psychology of risk
attitude, the quality of his models is too low otherwise to deserve further
attention. Allais did not understand enough that models must be specific so as to
have tractability, and not even that parameters should satisfy the minimal
requirement of being identifiable. %}

Allais, Maurice (1953) “Fondements d’une Théorie Positive des Choix Comportant
un Risque et Critique des Postulats et Axiomes de I’Ecole Américaine,”
Colloques Internationaux du Centre National de la Recherche Scientifique
(Econométrie) 40, 257-332. Paris: Centre National de la Recherche Scientifique.
Translated into English, with additions, as “The Foundations of a Positive Theory

of Choice Involving Risk and a Criticism of the Postulates and Axioms of the
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American School.” In Maurice Allais & Ole Hagen (1979, eds.) Expected Utility
Hypotheses and the Allais Paradox, 27-145, Reidel, Dordrecht.

{% random incentive system: seems to have used that.
P. 539 writes: Notre psychologie est telle que nous préféerons plus la sécurité au
voisinage de la certitude qu’au voisinage de grands risques, et nous ne pensons
pas qu’elle puisse étre regardée, en quoi que ce soit, comme irrationelle. [Italics
from ortiginal] Translated into English, where the traditional plural we is replaced

by the modern singular I: “My psychology makes me prefer safety more strongly in the
neighbourhood of certainty than | do in the neighbourhood of high risk. I am absolutely convinced

there is nothing about this view that could justify it as being regarded in any way as irrational.”
Allais is referring here to the certainty effect, as appears from the preceding text.
%}

Allais, Maurice (1953) “Le Comportement de I’Homme Rationnel devant le Risque:
Critique des Postulats et Axiomes de I’Ecole Américaine,” Econometrica 21,
503-546.

{% risky utility u = strength of preference v (or other riskless cardinal utility,
often called value) %}

Allais, Maurice (1953) “La Psychologie de I’Homme Rationnel devant le Risque: La
Théorie et I’Expérience,” Journal de la Société de Statistique de Paris (Janvier-
Mars), 47-73.

{% P. 8: risky utility u = strength of preference v (or other riskless cardinal

utility, often called value); nonlinearity in probabilities

utility elicitation: different EU methods give different curves:

Pp. 533-536 on 1952 exchance with Savage on him violating his axioms at
first in Allais paradox but him considering those violations to be irrational.

P. 535 writes, about Savage’s reformulation of the Allais paradox, that it
... ’has no value at all, as it changes the nature of the problem completely, eliminating—as did
Samuelson—the complementarity effect operating in the neighbourhood of certainty.”” This is a
nice formulation of the certainty effect.

Pp. 612-613 predicts PE (probability equivalents) and CE (certainty

equivalents) will give different curves, where for the first, PE, however, he
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suggests to get p’s closer to 1 so has to have the certainty effect, whereas for CE
one takes a fixed p far away from certainty. %}

Allais, Maurice (1979) “The So-Called Allais Paradox and Rational Decisions under
Uncertainty.” In Maurice Allais & Ole Hagen (eds.) Expected Utility Hypotheses
and the Allais Paradox, 437-681, Reidel, Dordrecht.

{% P. 70 writes: “It cannot be too strongly emphasized that there are no criteria for the rationality
of ends as such other than the condition of consistency. Ends are completely arbitrary.”
(coherentism) Before, Allais stated that weak ordering, stochastic dominance,
and consideration of objective probabilities, are necessary and sufficient for being
rational. This is too broad as regards phenomena incorporated, and too narrow
intellectually, to be interesting.

P. 133 endnote 18: risky utility u = transform of strength of preference v,
latter doesn’t exist: %}

Allais, Maurice (1979) “The Foundations of a Positive Theory of Choice Involving
Risk and a Criticism of the Postulates and Axioms of the American School.” In
Maurice Allais & Ole Hagen (eds.) Expected Utility Hypotheses and the Allais
Paradox, 27-145, Reidel, Dordrecht.

{% risky utility u = strength of preference v (or other riskless cardinal utility,

often called value): seems to have written/said: “some, including myself even believe
that it [cardinal utility] can be defined independently of any random choice by reference to the

intensity of preferences.” %}
Allais, Maurice (1984) citation. In Ole Hagen & Fred Wenstop (eds.) Progress in
Utility and Risk Theory, 28, Reidel, Dordrecht.

{% risky utility u = strength of preference v (or other riskless cardinal utility,
often called value): according to Bouyssou/Vansnick this paper tries to prove
that risky cardinal u = riskless cardinal v. %}

Allais, Maurice (1985) “Three Theorems on the Theory of Cardinal Utility and
Random Choice,” working paper C—4337.

{% %}
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Allais, Maurice (1987) “The General Theory of Random Choices in Relation to the
Invariant Cardinal Utility Function and the Specific Probability Function: The (U,
g) Model—A General Overview,” Centre National de la Recherche Scientifique,

Paris.

{% Three out of four subjects show inverse S probability weighting.

P. 243: “The variations of function 6(p) [the probability weighting function] of a given

subject with respect to the magnitude of the sums at stake and the variations of this function from
one subject to the other correspond to the very great complexity [italics from original] of the risk
psychology, and, as | have constantly stated since 1952, the impossibility to represent by one and

the same formulation this psychology over the whole field of random choices for a given subject

as well as for all subjects.” %}

Allais, Maurice (1988) “The General Theory of Random Choices in Relation to the
Invariant Cardinal Utility Function and the Specific Probability Function.” In
Bertrand R. Munier (ed.) Risk, Decision and Rationality, 233-289, Reidel,
Dordrecht.

{% risky utility u = strength of preference v (or other riskless cardinal utility,

often called value): seems to write, on p. 104: “Today, given the positions taken by

some eminent economists which, with some rare exceptions, are as spectacular as they are

dogmatic, an intolerant orthodoxy has banished, almost totally, cardinal utility, and, in general,
any psychological introspection from economic science.” %}

Allais, Maurice (1991) “Cardinal Utility, History, Empirical Findings, and
Applications,” Theory and Decision 31, 99-140.

{% %}
Allais, Maurice & Ole Hagen (1979, eds.) “Expected Utility Hypotheses and the
Allais Paradox.” Reidel, Dordrecht.

{% %}
Allais, Maurice & Ole Hagen (1994, eds.) “Cardinalism; A Fundamental Approach.”
Kluwer Academic Publishers, Dordrecht.

{% It is well known that nudging people into reducing energy use works well if social

comparisons are brought in. This paper examines long-term effects. People
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slowly react to the nudge, only slowly reducing energy use, but after a prolonged
exposure the effect remains long after. %}

Allcott, Hunt & Todd Rogers (2014) “The Short-Run and Long-Run Effects of
Behavioral Interventions: Experimental Evidence from Energy Conservation,”
American Economic Review 104, 3003-3037.

{% %}
Allen, Beth (1987) “Smooth Preferences and the Approximate Expected Utility
Hypothesis,” Journal of Economic Theory 41, 340-355.

{% Data from N =9,789,093 (1) marathon runners shows that round numbers serve as
reference points. %}

Allen, Eric J., Patricia M. Dechow, Devin G. Pope, & George Wu (2017) “Reference-
Dependent Preferences: Evidence from Marathon Runners,” Management
Science 63, 1657-1672.
https://doi.org/10.1287/mnsc.2015.2417

{% Christiane, Veronika & I: probability elicitation; compare Roth & Malouf
(1979) %}
Allen, Franklin (1987) “Discovering Personal Probabilities when Utility Functions are

Unknown,” Management Science 33, 542-544.

{% optimal scale levels: seems to argue that for unipolar scales five answer levels is
optimal, and for bipolar scales it is seven. %}

Allen, 1. Elaine & Christopher A. Seaman (2007) “Likert Scales and Data Analyses,”
Quality Progress 40, 64-65.

{% %}
Allen, Roy G.D. (1934) “A Comparison between Different Definitions of

Complementary and Competitive Goods,” Econometrica 2, 168-175.

{% P. 155, about cardinal utility, writes: “cannot be expressed in terms of the individual’s acts
of choice; it can only be supported by introspection into one’s own experience or by questioning

others about their experiences” %}


https://doi.org/10.1287/mnsc.2015.2417
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Allen, Roy G.D. (1935) “A Note on the Determinateness of the Utility Function,”
Review of Economic Studies 2, 155-158.

{% questionnaire versus choice utility & real incentives/hypothetical choice: As |
understand it, the paper is on that. It seems to argue for also using non-revealed-
preference data, i.e. choiceless data, and hypothetical choice, in economics. Many
people have argued for that, e.g. Kahneman. It is done in contingent evaluation in
marketing, and in the field of happiness studies. | am also among the many who
argued for it, e.g. in Kahneman, Wakker, & Sarin (1997) and Abdellaoui, Barrios,
& Wakker (2007). However, the paper does not link to any such literatures. The

abstract writes: “Most empirical work in economics has considered only a narrow set of
measures ... we argue that a more flexible and broader approach to measurement could be

extremely useful”. As I understand, the broader measures they have in mind are
choiceless, but they do not say this explicitly in the abstract or first part of the
intro. %}

Almas, Ingvild, Orazio Attanasio, & Pamela Jervis (2024) “Presidential Address:
Economics and Measurement: New Measures to Model Decision Making,”
Econometrica 92, 947-978.
https://doi.org/10.3982/ECTA21528

{% tradeoff method: Uses a weak version of comonotonic tradeoff consistency and
axiomatizes a generalization of biseparable utility that is local instead of global. It
does give one cardinal utility function. %}

Alon, Shiri (2014) “Derivation of a Cardinal Utility through a Weak Tradeoff
Consistency Requirement,” Mathematics of Operations Research 39, 290-300.

{% EU+a*sup+b*inf. A special case of neo-additive RDU for uncertainty. The
agent, for every act, adds an “unforeseen” state, which she endows with the worst
outcome of the act. It means that the worst outcome is overweighted. The author
uses tradeoff consistency and thus escapes from drawbacks of the Anscombe-
Aumann framework. (tradeoff method) %}

Alon, Shiri (2015) “Worst-Case Expected Utility,” Journal of Mathematical
Economics 60, 43-48.


https://doi.org/10.3982/ECTA21528
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{% An important improvement of Alon & Schmeidler’s (2014) axiomatization of
maxmin EU. They had one problematic axiom, Axiom 7. This paper shows that it
can be removed. Now a clean preference axiomatization of maxmin EU results,
with simply all the natural analogs in terms of the, tractable, endogenous
midpoint operation, of the mixture axioms used by Gilboa & Schmeidler (1989).
Thus, Theorem 1 provides the most appealing preference axiomatization of
maxmin EU existing today (2022). %}

Alon, Shiri (2022) “A Comment on the Axiomatics of the Maxmin Expected Utility
Model,” Theory and Decision 92, 445-453.
https://doi.org/10.1007/s11238-022-09879-8

{% Every individual in society satisfies Savage’s axioms and does SEU, and society
is assumed to do maxmin EU. Society’s preferences are maxmin EU with utility
an average of the individual utilities and the set of priors the convex hull of the
individual priors (Theorem 2), or a subset of it (Theorem 1) if and only if the
following two Pareto conditions: The authors impose Pareto only if there is
agreement on the probabilities or on the utilities and, thus, avoid impossibility
results by Mongin and others on aggregating SEU. Agreement on probabilities is
only needed for exchangeable partitions where all agents agree on this
exchangeability, so, it is observable (socially unambiguous partition). Note that
these are not subject to source preference because agents do SEU.

They assume at least one such twofold partition to exist, referring to, say, a
coin toss. Agreement on utility is ordinal in the sense of ordering the relevant
outcomes the same way. P. 1182 middle para suggests that it makes sense that
society more than individuals are not ambiguity neutral. My opinion is opposite:
it is natural that aggregation at society planning level will be more rational. %}

Alon, Shiri & Gabrielle Gayer (2016) “Utilitarian Preferences with Multiple Priors,”
Econometrica 84, 1181-1201.

{% Do the Bewley (1986, 2002) model but now for qualitative probability. %}

Alon, Shiri & Ehud Lehrer (2014) “Subjective Multi-Prior Probability: A
Representation of a Partial Likelihood Relation,” Journal of Economic Theory
151, 476-492.
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{% tradeoff method: Is used to obtain the first axiomatization of maxmin EU that |
consider to be satisfactory, not needing Anscombe-Aumann. Thus, it does not
need EU for risk, and, more importantly, does not need the dynamic backward
induction assumption of the Anscombe-Aumann framework (p. 384 3" para).
Alon (2022) provided a significant improvement, showing that their most
complex Axiom 7 is implied by the other axioms and can be removed. Thus,
Alon (2022) provided the nicest axiomatization of maxmin EU that | know (April
2022).

| agree much with the discussion of axioms on pp. 385-386. P. 393
penultimate para explains that the axiomatization in Ghirardato et al. [12] uses an
operation which implies that their axioms involve infinitely many variables and
in this sense are intractable. This paper avoids this problem by only using,
roughly, 50-50 subjective mitures.

P. 392 Axiom AQ0* suggests that for the biseparable approach topological
separability would be needed. However, Kobberling & Wakker (2003, §7)
provide several generalizations for this approach, obtained as corollaries of their
results using the tradeoff technique. Their Observation 18 shows that topological
separability can be dropped, as they point out on p. 407 last line. Hence Axiom
AO0* is redundant. %}

Alon, Shiri & David Schmeidler (2014) “Purely Subjective Maxmin Expected
Utility,” Journal of Economic Theory 152, 382—-412.

{% foundations of quantum mechanics %}

Allori, Valia, Sheldon Goldstein, Roderich Tumulka & Nino Zanghi (2011) “Many
Worlds and Schrodinger’s First Quantum Theory,” British Journal for the
Philosophy of Science 62, 1-27.

{% %}

Alos-Ferrer, Carlos, Ernst Fehr, & Nick Netzer (2021) “Time Will Tell: Recovering
Preferences When Choices Are Noisy,” Journal of Political Economy 129, 1828—
1877.

{% The authors react to McGranaghan, Nielsen, O’Donoghue, Somerville, &
Sprenger (2024 AER). That paper argued that preceding evidence suggesting a
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common ratio effect can be explained by noisy choice and not common ratio. The
present paper uses a technique, using repeated choices, by Alds-Ferrer, Fehr, &
Netzer (2021), which can separate noise from core-preference in great generality.
The authors use it in a new experiment showing clear evidence for common ratio.
%}

Alos-Ferrer, Carlos, Ernst Fehr, Helga Fehr-Duda, & Michele Garagnani (2024)
“Distinguishing Common Ratio Preferences from Common Ratio Effects Using

Paired Valuation Tasks: Comment,” working paper.

{% They investigate how all kinds of candidates for strength-of-preference indexes
(e.g., expected-utility difference which do better than expected value differences)
impact choice probabilities. It has often been pointed out that other things matter,
such as salient stochastic dominance. | did not read the paper enough to see how
the authors handle this.

They seem to show that imposing a symmetric error structure and random
choice can erroneously support particular decision models.

risky utility u = strength of preference v (or other riskless cardinal utility,
often called value): the authors do not get into the classical cardinal/ordinal
debate. %}

Alds-Ferrer, Carlos & Michele Garagnani (2022) “Strength of Preference and
Decisions under Risk,” Journal of Risk and Uncertainty 64, 309-329.
https://doi.org/10.1007/s11166-022-09381-0

{% Study updating experimentally. Paradoxically, increasing incentives increases
reliance on reinforcement, rather than Bayesian updating, because the winlose
cues become more salient. %}

Alos-Ferrer, Carlos & Michele Garagnani (2023) “Part-Time Bayesians: Incentives
and Behavioral Heterogeneity in Belief Updating,” Management Science 69,
5523-5542.
https://doi.org/10.1287/mnsc.2022.4584

{% “Mere choice effect”: merely that agent chose some object, makes her like it
more. Assuming this comes AFTER the choice made, it does not affect
correctness of revealed-preference info. But if it is followed up by a within-
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subject prediction test, then it may distort future choices, overestimating
predictive power, as a kind of status-quo effect or avoidance of cognitive
dissonance. The authors set up a careful experiment to measure and test this with
much statistical power, and do NOT find it. This nonfinding is intuitively
puzzling to me. %}

Alos-Ferrer, Carlos & Georg D. Granic (2023) “Does Choice Change Preferences?
An Incentivized Test of the Mere Choice Effect,” Experimental Economics 26,
499-521.
https://doi.org/10.1007/s10683-021-09728-5

{% updating: testing Bayes’ formula: Study updating, helped by pupil-dilation
measurement. Paradoxically, increasing incentives sometimes leads to more over-
focusing on gains versus losses and, hence, worse updating. %}

Alos-Ferrer, Carlos, Alexander Jaudas, & Alexander Ritschel (2021) “Effortful
Bayesian Updating: A Pupil-Dilation Study,” Journal of Risk and Uncertainty 63,
81-102.
https://doi.org/10.1007/s11166-021-09358-5

{% Repeated choice. %}
Aloysius, John (2002) “A Behavioral Model of Intertemporal Decision Making under

Risk,” University of Arkansas.

{% Discusses Samuelson’s colleague, much literature about it, and the extent to
which it entails a violation of expected utility. Presents the analysis of Tversky &
Bar-Hillel, which shows that the behavior of Samuelson’s colleague is precluded
by the following three conditions:

Al (2000.5(—100)) is not liked under all levels of wealth possible for the 100
times repeated Samuelson game, i.e., [-10000, 20000]),

A2 (“dominance”) if prospect X is not liked conditional on each outcome of
prospect Y, then X should not be liked under Y), and

A3 (transitivity).

Axiom A2 is called dominance, which is misleading because A2 is pactically

as strong as independence (especially in the version of standard gamble


https://doi.org/10.1007/s10683-021-09728-5
https://doi.org/10.1007/s11166-021-09358-5

80

consistency as I call it). The author argues that the behavior of Samuelson’s
colleague can be reconciled with expected utility more than thought before. If |
understood well, he does so by taking what is sometimes called utility of income;
I.e., at every choice of accepting or not accepting the prospect the reference point
is the status quo of that moment, and probably abandoning axiom Al. I did not
understand the role of Samuelson’s citation on pp. 65-66. One can of course
complicate by bringing in dynamic models such as distinguishing between
conditional preference and preference if the event actually happens. %}

Aloysius, John (2007) “Decision Making in the Short and Long Run: Repeated
Gambles and Rationality,” British Journal of Mathematical and Statistical
Psychology 60, 61-69.

{% People are overconfident. %}

Alpert, Mark & Howard Raiffa (1982) “A Progress Report on the Training of
Probability Assessments.” In Daniel Kahneman, Paul Slovic, & Amos Tversky
(eds.) Judgment under Uncertainty: Heuristics and Biases, 294-305, Cambridge

University Press, Cambridge.

{% Subjects can choose in which society their grandchild can live (no real incentives
then). Two aspects are specified, being their absolute income and the average
income. Subjects evaluate through a mix of absolute and relative income. The
authors fit both arithmetic and geometric mix. %}

Alpizar, Francisco, Fredrik Carlsson, Olof Johansson-Stenman (2005) “How Much
Do We Care about Absolute versus Relative Income and Consumption,” Journal

of Economic Behavior and Organization 56, 405-421.

{% strength-of-preference representation. Gives formal derivation of Ragnar
Frisch’s result, with continuity etc. analyzed explicitly. Says it is an open
question whether strength of preferences can be observed, but expects a positive
answer to come soon.

Is often credited as the first real preference axiomatization in the literature
(e.g., by Moscati 2019, p. 107). To justify this priority assignment, we accept
strength of preference as a kind of preference for this occasion, and we consider
Ramsey (1931) as too incomplete to call a preference axiomatization. We must
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then also classify de Finetti (1931) (and de Finetti 1937) as too much different
from that. Well, de Finetti axiomatized subjective probability and | prefer to give
priority to him. Helmholtz (1887) and Hoélder (1901) preceded with measurement
theorems/representations of ordered structures and could also be given the
priority, but they did not interpret their orderings as preferences.

Alt, a mathematician, wrote his paper in reaction to Lange (1934), whose
analysis was not tight. %}

Alt, Franz (1936) “Uber die Messbarkeit des Nutzens,” Zeitschrift fiir
Nationaldékonomie 7, 161-169. Translated into English by Siegfried Schach
(1971) “On the Measurability of Utility.” In John S. Chipman, Leonid Hurwicz,
Marcel K. Richter, & Hugo F. Sonnenschein (eds.) Preferences, Utility, and
Demand, Ch. 20, Hartcourt Brace Jovanovich, New York.

{% BMJ is a popular weekly medical magazine. %}

Altman, David G. & J. Martin Bland (1995) “Absence of Evidence is not Evidence of
Absence,” BMJ 311(7003), 485.
https://doi.org/10.1136/bmj.311.7003.485

{% preference for flexibility: because relevant intermediate information regarding
tastes is expected, but also desire for precommitment due to time inconsistency
with lack of self-control. Determine optimal levels of flexibility/commitment. %}

Amador, Manuel, lvan Werning, & George-Marios Angeletos (2006) “Commitment
vs. Flexibility,” Econometrica 74, 365-396.

{% Prospect theory not cited. They seem to assume expected utility throughout, in
particular in what they call “structural equations models,” although they never
seem to write explicitly what that is and they never state this.
cognitive ability related to risk/ambiguity aversion: They find no relation but
this should come as no surprise because they only study risk aversion and its
special case of loss aversion. It is more plausible that likelihood insensitivity is
related to cognitive ability, but the authors do not know this concept. %}

Amador-Hidalgo, Luis, Pablo Brafias-Garza, Antonio M. Espin, Teresa Garcia-
Mufoz, & Ana Herndndez-Roman (2021) “Cognitive Abilities and Risk-Taking:
Errors, not Preferences,” European Economic Review 134, 103694.
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{% A prospect is mapped into an affine function on a set of probability measures
(similar to Mobius inverse | guess, where a capacity is transformed into an
additive measure on a set of larger cardinality), and the representing functional
over the prospects then turns into a Choquet integral over the affine functions
under fairly weak conditions on that representing functional. Proposition 2: Two
linear functions are comotonic iff they are isotonic. Isotonic means ordinally
equivalent; well, a linear function is a nondecreasing nonconstant transformation
of another iff it is a strictly increasing transformation, even linear transformation.
83.1 criticizes the separation of ambiguity and ambiguity attitude of Ghirardato,
Maccheroni, Marinacci 2004) and says that it is impossible to assign a meaning to
the separate components.

Special cases of the general functionals considered here can be interpreted in
statistics, hence the title. %}

Amarante, Massimiliano (2009) “Foundations of Neo-Bayesian Statistics,” Journal of
Economic Theory 144, 2146-2173.

{% %}

Amarante, Massimiliano (2017) “Conditional Expected Utility,” Theory and Decision
83, 175-193.
https://doi.org/10.1007/s11238-017-9597-9

{% Characterize concepts of ambiguity aversion such as of Epstein & Zhang for
maxin EU, criticizing the latter. %}
Amarante, Massimiliano & Emel Filiz (2007) “Ambiguous Events and Maxmin

Expected Utility,” Journal of Economic Theory 134, 1-33.

{% Show how ambiguity, analyzed using Schmeidler’s (1989) CEU, can shed new
light on contract theory, and when still plausible things can follow. They assume
that one of the two sides does SEU, and only one exhibits ambiguity
nonneutrality. | conjecture that similar results hold if one side is more/less
ambiguity averse than the other. For interesting cases, some ambiguity seeking is
needed. The authors explain that this is more plausible than much of the literature
believed until recently (p. 2243, 80.1; ambiguity seeking). The main result
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extends a likelihood ratio result of SEU to ambiguity by a condition called
vigilance. %}

Amarante, Massimiliano, Mario Ghossoub, & Edmund Phelps (2017) “Contracting on
Ambiguous Prospects,” Economic Journal 127, 2241-2246.

{% If two convex-ranged (For every AcC and P(A) < 8 < P(C) there exists Ac Bc C
with P(B) = ) probability measures P and Q have a probability 0<p<1 such that
P-Y(p) = QY(p) then they are the same, so, they are uniquely determined by it.
This was shown, if the domain is a A system (which includes algebras and
algebras) under countable additivity by Marinacci (2000), and was later extended
to finitely additive probability measures. This paper gives simpler proofs and
alternative conditions. %}

Amarante, Massimiliano, Felix-Benedikt Liebrich, & Cosimo Munari (2025) “Range
Convexity: Probabilities, Risk Measures, and Games,” Mathematics of
Operations Research 50, 743—763.
https://doi.org/10.1287/moor.2023.0015

{% Empirical study to see how subjects in an experiment, who have to play the role
of social planner (so, no self interest and, by definition, no real incentives),
aggregate ordinal preferences of a group. Condorcet-type rules that seek to ignore
cardinal rules fare poorly. Borda rules that score ranks and in this sense seek
cardinal info, fare way better. Can be taken as an argument for: Arrow’s voting
paradox ==> ordinality does not work
real incentives/hypothetical choice: this kind of work by definition has to use
hypothetical choice. %}

Ambuehl, Sandro & B. Douglas Bernheim (2021) “Interpreting the Will of the
People: A Positive Analysis of Ordinal Preference Aggregation,” NBER working
paper series, working paper 29389.

{% Seems to show that there are algebras on which one can define finitely additive
probability measures but it is impossible to have them countably additive. This
seems to be on so-called free algebras. It seems to be as follows. One takes a set

of basic propositions, | guess denumerably many. One assumes that every
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intersection and union is nontrivial, so, nothing nested. Then one takes the set of
all finite intersections of the basic statements and then all finite unions. Then ... I
forgot. %}

Amer, Mohamed A. (1985) “Extension of Relatively c-Additive Probabilities on
Boolean Algebras of Logic,” Journal of Symbolic Logic 50, 589-596.
https://doi.org/10.2307/2274314

{% %}
American Psychological Association (1994) “Publication Manual; 4" edn.” American

Psychological Association, Washington DC.

{% %}
Ames, Daniel R. (2004) “Inside the Mind Reader’s Tool Kit: Projection and

Stereotyping in Mental State Inference,” Journal of Personality and Social
Psychology 87, 340-353.

{% equity-versus-efficiency: Seem to find that many prefer equity to efficiency
Seem to have written: “Any parent with two or more children needs no formal analysis to
be persuaded of the importance of distributional justice.” (p. 193) %}
Amiel, Yoram & Frank A. Cowell (1994) “Income Inequality and Social Welfare.” In
John Creedy (ed.) Taxation, Poverty and Income Distribution, 193-219, Edward
Elgar, Cheltenham, Glos.

{% Do classical preference reversal of P bet versus $ bet, but let stimuli be
distributions of welfare over population rather than prospects. %}
Amiel, Yoram, Frank A. Cowell, Liema Davidovitz, & Avraham Polovin (2008)

“Preference Reversals and the Analysis of Income Distributions,” Social Choice
and Welfare 30, 305-330.

{% Meta-analysis on discounting in health. %}

Amlung, Michael, Emma Marsden, Katherine Holshausen, VVanessa Morris, Herry
Patel, Lana Vedelago, Katherine R. Naish, Derek D.Reed, & Randi E. McCabe
(2019), “Delay Discounting as a Transdiagnostic Process in Psychiatric
Disorders: A Meta-Analysis,” JAMA Psychiatry 76, 1176-1186.
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https://doi.org/10.1001/jamapsychiatry.2019.2102

{% foundations of statistics
They seem to favor confidence intervals, and argue against thresholds. %}
Amrhein, Valentin, Sander Greenland, & Blake McShane (2019) “Comment:
Scientists Rise up against Statistical Significance,” Nature 567, 305-307.
https://doi.org/10.1038/d41586-019-00857-9

{% Field experiment in India with 1.5 million stock investors. People who received
initial public offerings (IPO) of shares randomly allocated, were more likely to
keep them than others (others receive equivalent money endowment). Is taken to
support the endowment effect for reasons other than reference dependence/loss
aversion. However, the authors only consider two very specific forms of
reference dependence. In one (backward looking reference point), the difference
between prior endowment or not is not just a matter of framing but involves real
costs, so that it concerns simply different outcomes and not the framing-based
endowment effect as commonly defined in the literature. The second (forward
looking) is a very specific version of the Készegi-Rabin model. But then, they
formulate their conclusion carefully and modestly: “we do not find conclusive
evidence that our results can be fully explained by leading theoretical explanations, such as
reference-dependent preferences” (p. 1975).

The effect reduces considerably, but absolutely does not disappear, with
experience. %}

Anagol, Santosh, Vimal Balasubramaniam, & Tarun Ramadorai (2018) “Endowment
Effects in the Field: Evidence from India’s IPO Lotteries,” Review of Economic
Studies 85, 1971-2004.

{% Uses the nice term contraction consistency
Contains the example of dice A, B, C, where A > B > C > A with > denoting
higher probability of giving higher number. %}
Anand, Paul (1987) “Are the Preference Axioms Really Rational?,” Theory and
Decision 23, 189-214.

{% Normative arguments against transitivity %}
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Anand, Paul (1993) “The Philosophy of Intransitive Preference,” Economic Journal
103, 337-346.

{% %}
Anand Paul, Prasanta K. Pattanaik & Clemens Puppe (2009, eds.) “Handbook of

Rational and Social Choice.” Oxford University Press, Oxford.

{% %}

Anand, Paul & Allan Wailoo (2000) “Utilities versus Rights to Publicly Provided
Goods: Arguments and Evidence from Health Care Rationing,” Economica 67,
543-577.

{% Comments for version of 29 Nov 2018.
This paper measures the ambiguity indexes of Baillon et al. (2018, ECMA) in a
sample of almost 300 people in the Dutch population of the Dutch bank
household survey. The sample is representative, however, with the restriction that
subjects did financial investments. The paper also measures risk attitudes and has
all kinds of demographic info. The indexes are measured for four sources:
familiar individual stock (chosen by the subjects themselves), the local stock
market index, a foreign stock market index, and the crypto-currency Bitcoinn.
What Baillon et al. take as insensitivity index, these authors take as perception of
ambiguity. 1 will continue to use the term insensitivity.

65% of subjects is ambiguity averse, 5% is ambiguity neutral, and 30% is
ambiguity seeking. The four aversion indexes are highly correlated for the
different sources, with 1 factor explaining 70% of their variance. The
insensitivity indexes for the different sources are much less related to each other.
It suggests that aversion for financial stocks is only person-dependent but source-
independent, whereas insensitivity is also source dependent.

Insensitivity is lower for financial literacy and better education, supporting its
cognitive interpretation. (cognitive ability related to likelihood insensitivity)

correlation risk & ambiguity attitude: ambiguity aversion is positively
related to risk aversion.

Aversion and insensitivity are almost unrelated, supporting their orthogonality.

For a 0.50 gain probability, 65% of subjects is risk averse. For a 0.33
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probability, 56% is risk seeking.

Many subjects are ambiguity seeking for domestic stocks (ambiguity seeking)
but ambiguity averse for foreign stocks, showing the desirability of source
dependence of ambiguity attitudes, as also shown by Tversky & Fox (1995). %}

Anantanasuwong, Kanin, Roy Kouwenberg, Olivia S. Mitchell, & Kim Peijnenburg
(2024) “Ambiguity Attitudes for Real-World Sources: Field Evidence from a
Large Sample of Investors,” Experimental Economics 27, 548-581.
https://doi.org/10.1007/s10683-024-09825-1

{% Uses Anscombe-Aumann framework for intertemporal choice, axiomatizing
exponential and quasi-hyperbolic discounting. %}

Anchugina, Nina (2017) “A Simple Framework for the Axiomatization of
Exponential and Quasi-Hyperbolic Discounting,” Theory and Decision 82, 185—
210.

{% %}
Anderberg, Dan & Frederik Andersson (2000) “Social Insurance with Risk-Reducing

Investments,” Economica 67, 37-56.

{% common knowledge %}
Anderlini, Luca (1990) “Some Notes on Church’s Thesis and the Theory of Games,”
Theory and Decision 29, 19-52.

{% small worlds %}

Anderlini, Luca & Leonardo Felli (1994) “Incomplete Written Contracts:
Undescribably States of Nature,” Quarterly Journal of Economics 109, 1085—
1124,

{% real incentives/hypothetical choice, for time preferences; They used an,
apparently existing, system of Israelian cheques with deferred payment. They
measured WTP and WTA for some prospects, all when received now, in 4 weeks,
or in 8 weeks. They found significant correlation showing that more risk averse
subjects discount more. No correlation between risk aversion and time

inconsistency. They found time inconsistency (in fact, nonstationarity with
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consumption time changing but decision time kept fixed) but weakly so. They
also found the usual discrepancy between WTP and WTA. %}

Anderhub, Vital, Werner Gith, Uri Gneezy, & Doron Sonsino (2001) “On the
Interaction of Risk and Time Preferences: An Experimental Study,” German
Economic Review 2, 239-253.
https://doi.org/10.1111/1468-0475.00036

{% They present a model of the housing market and estimate it using a big unique
data set in Denmark. They use Kdszegi & Rabin’s (2006) model of loss aversion
and assume that utility is linear with a kink at the reference point. They find
strong reference dependence and loss aversion of 2 or 2.5. %}

Andersen, Steffen, Cristian Badarinza, Lu Liu, Julie Marx, & Tarun Ramadorai
(2022) “Reference Dependence in the Housing Market,” American Economic
Review 112, 3398-3440.
https://doi.org/10.1257/aer.20191766

{% Consider risky experimental choices from a large representative sample from the
Danish population also used in other papers, with varying prior endowments in
the lab. They here use a 2009 sample. They also have data on wealth of the
subjects, which is possible in Denmark, which they now for the first time bring in
and this is a novelty of this paper. This Danish data set is very valuable because it
can have such information. Using it, the authors can investigate dependence of
risk attitude on wealth. For wealth dependence, they assume homogenous
preferences, i.e., a representative agent. Their (claimed) finding is between
complete asset integration and none at all, i.e., partial asset integration.
Unsurprisingly, they find asset integration for the prior endowment in the lab, but
not for bank account.

With w denoting wealth and y denoting experimental money won, they take a
two-variate utility function U(w,y), and do not assume asset integration (which

would give U(w+y)) but use another 3 parameter family
Uw,y) = ((owe + yr)He)-r
where p is taken to reflect nonlinear asset integration, o reflects importance of w,

and r would be risk aversion if there were perfect asset integration (otherwise p
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and o also influence risk attitude). For o =0 the functional has complete asset
independence (“nonintegration”), depending only ony. For ®=1 and p=1, it has
perfect asset integration, depending on w+Yy. I find p, elasticity between w and y,
hard to interpret behaviorally. Given that w will greatly exceed y, a large p means
more weight to w and, hence, o and p interact. @ and p will also interact with
risk attitude.

The authors fit assuming RDU (with power weighting, unfortunately) or EU as
they call it, with utility function U(w,y). As explained in 88.5 of my 2010 book, |
regret this terminology because giving up asset integration is giving up EU. w
plays a similar role as reference point in prospect theory. Thus, what they do
theoretically is in fact prospect theory with a particular form of reference
dependence. They find a bit of wealth dependence of the curvature of U, but
weakly so.

The authors interpret dependence of U’s curvature on w (wealth dependence)
as reference dependence. However, this cannot be inferred from the data, bit is
only the interpretation of the authors. It could also be wealth dependence of a
reference-independent (terminal-wealth) utility function. Their finding of weak
reference dependence may also be weakly nonconstant absolute risk aversion.
They should more carefully compare different pairs w,y with the same sum w +y,
rather than brute-force data fitting with interacting parameters. In the terminology
of Bleichrodt, Doctor, Gao, Li, & Meeker (2020 JRU), they should distinguish
reference dependence and outcome dependence as in Figs. 1d1 and 1d2 of
Bleichrodt et al., so, situations that are identical in terminal wealth but different in
reference points/outcomes.

The authors suggest that their data shed new light on Rabin’s (2000) paradox.
Well, Rabin himself already pointed out that loss aversion explains much of his
paradox, which entails reference dependence, as (possibly) comprised by using
U(w,y), and their claims are consistent with that.

They measure probability weighting but use the RIS, something strongly
criticized by Harrison & Swarthout (2014). %}

Andersen, Steffen, James C. Cox, Glenn W. Harrison, Morten I. Lau, E. Elisabet
Rutstrom, & Vjollca Sadiraj (2018) “Asset Integration and Attitudes toward Risk:
Theory and Evidence,” Review of Economics and Statistics 100, 816-830.
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{% Considers SEU, with, however, second-order probabilities (interpreted as
ambiguity), with bingo cages. The introduction suggests that virtually all
ambiguity models model it as second-order probabilities or at least sets of
probabilities (multiple priors). Does not mention the other theories that use
nonadditive measures. Uses meta-population assumptions about distributions and
then fits this to data. Some extreme results are found. P. 179: For probability that
experimenter knows to be 20%, the subjective probabilities are about 40%.
Assume same utility for risk as for uncertainty. %}

Andersen, Steffen, John Fountain, Glenn W. Harrison, Arne Risa Hole, & E. Elisabet
Rutstrom (2012) “Inferring Beliefs as Subjectively Imprecise Probabilities,”
Theory and Decision 73, 161-184.

{% probability elicitation; elicit choices between prospects with known
probabilities, to elicit risk attitudes (probability weighting and utility), and then
use those to infer subjective probabilities from proper scoring rules (do QSR,
and also the nonproper linear scoring rule). Use error models and econometrically
fit all parameters in one blow, with the usual technique of this team (that cannot
handle indifferences and) that takes different choices of the same individual as
stochastically independent (given individual characteristics), with subjects only
distinguished by their characteristics. Thus, for each combination of
characteristics they get a global agent. Restrictive is that they assume global
probabilistic sophistication, so that they can’t handle ambiguity aversion and the
Ellsberg paradox.

They claim repeatedly that with slight risk aversion already an interior
solution will result for the linear scoring rule, but this is not so. It is only so for
subjective probability 0.5 (and then 0.5 as interior solution). If subjective
probability is 0.9, for instance, then under considerable risk aversion still p=1 is
optimal under linear scoring. Rather can the many interior solutions found be
explained by the compromise effect.

decreasing ARA/increasing RRA: Find strongly increasing RRA. Strangely
enough, they find optimistic concave probability weighting (they fitted power
weighting and not inverse S).

Problem of this paper is that scoring rules serve to quickly get beliefs and to



91

circumvent extensive measurements. If the whole uncertainty attitude including
subjective probabilities is measured anyhow, then it is not belief measurement but
entire uncertainty attitude measurement, and the typical feature of scoring rules is
lost. It is interesting to study scoring rules and to also know about entire risk
attitudes to know more about scoring rules, which makes this paper valuable, but
it cannot go as an improved way to do proper scoring rules.
They measure probability weighting but use the RIS, something strongly

criticized by Harrison & Swarthout (2014). %}

Andersen, Steffen, John Fountain, Glenn W. Harrison, & E. Elisabet Rutstrom (2014)
“Estimating Subjective Probabilities,” Journal of Risk and Uncertainty 48, 207—
229.

{% Prospect theory not cited
Detailed study and references on what they call multiple price list but what |
prefer to call choice list. 81 discussed the general phenomenon of interval
responses.

gender differences in risk attitudes: no difference %}

Andersen, Steffen, Glenn W. Harrison, Morten I. Lau, & E. Elisabet Rutstrom (2006)
“Elicitation Using Multiple Price List Formats,” Experimental Economics 9, 383—
405.
https://doi.org/10.1007/s10683-006-7055-6

{% time preference; error theory for risky choice; risky utility u = strength of
preference v (or other riskless cardinal utility, often called value)

In discounted utility, there are two unknowns, being the subjective discount
function and the subjective utility function. This is much like prospect theory that
has subjective probability weighting and subjective utility (let us focus on gains,
so, no loss aversion) as two unknowns. Estimating the two subjective functions
jointly can be done but takes some work in both cases. In intertemporal choice,
people have mostly simply assumed linear utility to simplify the task, but some
studies sought to generalize and reckon with nonlinear utility.

A big controversial issue has been, since the ordinal revolution of the 1930s,
what the status of cardinal utility is, and also if cardinal utility used within

expected utility can be equated with that in intertemporal choice. The history is
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presented in Abdellaoui, Barrios, & Wakker (2007, §2-3). Early allusions to such
differences of cardinal utility are in Samuelson (1937 last paragraph of paper, on
p. 161) who from the beginning understood this issue, and Baumol (1958). There
have been many debates on the issue using a risky-riskless utility distinction (I do
not like here the lumping of all nonrisky versions of cardinal utility into one
“riskless” class, something like non-elephant zoology). | favored equating all
cardinal utilities in Wakker (1994, Theory and Decision), but not to be done
naively. It may be done after work, such as handling differences between risk
attitude and marginal utility using, for instance, prospect theory. Epper, Fehr-
Duda, & Bruhin (2011) do this in a sophisticated manner.

This paper by Andersen et al. is unaware of the mentioned history. It assumes,
without any discussion or justification, that cardinal utility is to be measured from

risky choice only and take this as almost by definition (why not directly from

intertemporal choice by many observations and data fitting, for instance;
Abdellaoui, Attema, & Bleichrodt (2010) give a nonparametric method for

deriving intertemporal utility from intertemporal preferences, and Bleichrodt,
Rohde, & Wakker (2009) give yet another). It further assumes that cardinal

utility then is to be used for intertemporal choice. Thus, it falls victim to a version
of what Luce & Raiffa (1957, p. 32) called “Fallacy 3.” Comes to it that this
paper uses expected utility to measure risky utility, having utility distorted by the
other components of risk attitude. Those other components have even less to do
with intertemporal. The authors’ position appears for instance from pp. 589-590,
or from p. 603: “Although the basic insight that one should elicit risk and time preference

jointly seems simple enough” [italics added]. P. 614: “Our results have direct implications

for future efforts to elicit time preference. The obvious one is to jointly elicit risk and time

preferences, or at least to elicit risk preferences from a sample drawn from the same population,

so that inferences about time preferences can be conditioned appropriately.”

In earlier separate papers the authors elicited time preference and risk attitudes
separately, for time preference apparently assuming linear utility. In this paper
they combine the two, using the risky-utility function that they estimated from
risky choice, assuming expected utility (EU), to estimate time preference. This
correction for nonlinearity of utility leads to less discounting (because the large

late payment now is less valued because of concave utility rather than because of
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strong discounting) and less deviation from constant discounting. They use power
utilities. Using risky choices and expected utility to measure discounting (or,
equivalently, its integral, being utility of life duration), and then using this
correction of linearity in intertemporal choice, has been done before in the health
domain in QALY calculations. Two references are:

Redelmeier, Donald A. & Daniel N. Heller (1993) “Time Preference in
Medical Decision Making and Cost Effectiveness Analysis,” Medical Decision
Making 13, 212-217.

Stiggelbout, Anne M., Gwendoline M. Kiebert, Job Kievit, Jan-Willem H.
Leer, Gerrit Stoter, & Hanneke C.J.M. de Haes (1994) “Utility Assesment in
Cancer Patients: Adjustment of Time Tradeoff Scores for the Utility of Life
Years and Comparison with Standard Gamble Scores,” Medical Decision Making
14, 82-90.

Utility functions for risk and time are not taken completely identical in this
paper. Risky choice gives instant payments, which is taken to be emotional and
driven by temptation. Long-term intertemporal choice is not subject to such
emotions. Hence, the authors take power (= CRRA) utility, but with initial wealth
terms added as extra utility parameters, which may be different for risky choice
than for intertemporal (p. 584 3™ para; p. 592 2" para). The power is taken the
same for both. Why the initial-wealth parameter would be good to capture the
difference is not clear to me. The authors argue that the difference between
immediate emotional choosing or long-term lies in different ways of integrating
payments with initial wealth, but I can imagine many other effects and consider it
a question to be tested empirically. The difference between risky and
intertemporal utility that they use here is that emotions can generate extra initial
wealth for time, and not as it should be that these can be different concepts.

The various parameters are derived from fitting data over the whole group,
taking all choices (both within and between subjects; p. 586 2" para) as
independent observations and assuming a representative agent. They later do
regressions where demographic variables (gender (gender differences in risk
attitude), age, and so on; p. 604) are added as regressors, which gives some
individualization, but still within-subject choices are then taken as statistically
independent within same subgroups. (relation age-risk attitude)

P. 585 footnote 4 on the history of the price list (the authors use the inefficient
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term multiple price list): Cohen, Jaffray, & Said (1987) preceded Holt & Laury
(2002) by 15 years here, and still were not the first. (Prospect theory not cited)
(risky utility u = strength of preference v (or other riskless cardinal utility,
often called value))

The paper takes a simple position regarding aggregation. The opening
sentence says that there are [only?] three ways of aggregation for utility, being
over goods, time, and uncertainty. The authors do not consider other types of
aggregation such as over different persons as in welfare and utilitarianism, for
instance, or over different locations, and so on. Different body locations to do
radiotherapy, to mention yet one more.

real incentives/hypothetical choice, explicitly ignoring hypothetical

literature: p. 585 top writes: “There are only a few studies that address the joint elicitation
of risk and time preferences directly using monetary incentives and procedures familiar to

experimental economists.” (Prospect theory not cited) 84 cites two hypothetical-task
studies but they are not as close as studies mentioned above.

random incentive system between-subjects (paying only some subjects): p.
586 bottom: one of 10 subjects was paid for real.

equate risk aversion with concave utility under nonEU: As do so many
economists, the authors equate risk aversion with concave utility. Unlike most
economists, they are aware of the problematic nature of this equating and
mention it in footnote 11 (p. 589). Yet, the confusions continue in their writings.
If one uses the term risk aversion for concave utility as they do, then what term to
use for what others call risk aversion? P. 591 2" para claims evidence for risk
aversion, which is solid if risk aversion concerns the empirical phenomenon of
preference for expected value but less clear (because rarely properly separated
and, therefore, concavity of utility usually overestimated) if it concerns concave
utility. The confusion is aggravated because the authors cite Holt & Laury (2002)
for it, who do not separate risk aversion from concave utility, and then spend 10
lines on their own work, but not on the ocean of other literature reviewed for
instance by Starmer (2000). The beginning of §C shows that the authors do need
the evidence for the claim of concave utility because they contrast the above with
arguments for linear utility for small stakes.

linear utility for small stakes: They state it on p. 591, beginning of §C.
Selten, Sadrieh, & Abbink (1999) found that the deviations from expected utility
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are stronger than those from linear utility, which for this context suggests that the
approach of this paper generates bigger new deviations than the original
deviations that it avoids.

My opinion summarized: Assuming linear utility for measuring discounting is
better than the utility correction of this paper because EU utility captures more
nonEU risk factors than true utility curvature for risk, let be for intertemporal.

P. 602: more error in risky questions than in intertemporal. %}

Andersen, Steffen, Glenn W. Harrison, Morten I. Lau, & E. Elisabet Rutstrom (2008)
“Eliciting Risk and Time Preferences,” Econometrica 76, 583-618.
https://doi.org/10.1111/].1468-0262.2008.00848.x

{% Their famous Denmark data sets are used to test if risk attitudes change over 17
months. Don’t find systematic changes. Use EU and power utility (CRRA) to fit.
%}

Andersen, Steffen, Glenn W. Harrison, Morten I. Lau, & E. Elisabet Rutstrém (2008)
“Lost in State Space: Are Preferences Stable?,” International Economic Review
49, 1091-1112.
https://doi.org/10.1111/j.1468-2354.2008.00507.x

{% Discussed measurements of risk attitude in a number of tv shows, in particular
deal or no deal. Discuss data fitting only for EU, referring to a working paper for
PT. %}

Andersen, Steffen, Glenn W. Harrison, Morten I. Lau, & E. Elisabet Rutstrom (2008)
“Risk Aversion in Game Shows,” Experimental Economics 12, 361-406.

{% Argue for more use in psychology of maximum likelihood fitting techniques of
econometricians. Do so in the context of DUR with prospect theory. %}

Andersen, Steffen, Glenn W. Harrison, Morten I. Lau, & E. Elisabet Rutstrom (2010)
“Behavioral Econometrics for Psychologists,” Journal of Economic Psychology
31, 553-576.

{% Yet another analysis of a Denmark data set, which they continue to call field
study. This sampling was done in 2009 (p. 685). This time they focus on the
magnitude effect, whose estimation is the contribution of this paper, and they
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allow for individual heterogeneity.

The abstract writes: “If the magnitude effect is quantitatively significant, it is not
appropriate to use one discount rate that is independent of the scale of the project for cost—benefit
analysis and capital budgeting.” | do not understand here why a descriptive finding can
fully determine a prescriptive procedure.

real incentives/hypothetical choice, explicitly ignoring hypothetical
literature: they explicitly ignore studies using hypothetical choice except some

early ones, writing on pp. 671 bottom (& p. 678): “We concentrate our review on
studies with real monetary rewards, but also discuss the earliest papers on magnitude effects that

rely on hypothetical questions, and studies that allow for nonlinear utility functions.” They
explicitly use the words “statistically significant” for every result of that kind.

P. 671 writes: “We carefully review the most important contributions here, and every other
paper in Appendix A (available from the authors on request).” From that appendix we can
learn what are unimportant contributions!

Pp. 684-685 again equates risky utility with utility for discounted utility, as the
authors do in other papers.

P. 685 writes: “This design does not assume that behaviour is better characterized by
expected utility theory (EUT) or some other model.” suggesting full generality for their
utility measurement, independent of whatever decision model is used. However,
they simply use EUT to derive utility on pp. 686-687. P. 689 reiterates the claim:
“Nothing in this inferential procedure relies on the use of EUT, or the CRRA functional form.”

P. 685 writes that there were 40 intertemporal choices and 40 risky choices,
where each subject had a 1/10 probability to play one for real for each of these
two 40 tuples.

They measure probability weighting but use the RIS, something strongly
criticized by Harrison & Swarthout (2014). %}

Andersen, Steffen, Glenn W. Harrison, Morten I. Lau, & E. Elisabet Rutstrom (2013)
“Discounting Behaviour and the Magnitude Effect: Evidence from a Field

Experiment in Denmark,” Economica 80, 670-679.

{% For N =413 subjects, representative for Denmark, measure discounting, finding
average of 9% annually. Find little evidence of nonconstant discounting. The
introductory 82 assumes that the cardinal utility function for intertemporal choice

must be the same as for risky choice, via EU or other risk models. Although
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footnote 6 cites some of the several papers that elicit utility, to be used in
intertemporal choice, directly from intertemporal choice, the rest of the paper
continues to assume that it must be derived from risky choice. P. 20 seems to take
the issue up, writing: “We also assume that the same utility function that governs decisions
over risky alternatives is the one that is used to evaluate time-discounted choices. This assumption
has been criticized recently, and we take up those issues in Section 7.”” However, Section 7
does not discuss this issue. It does discuss risk and time, but not the issue of
cardinal utility.
real incentives/hypothetical choice, explicitly ignoring hypothetical

literature: p. 27 on hypothetical choice: “we ignored all hypothetical survey studies, on
the grounds that the evidence is overwhelming that there can be huge and systematic hypothetical
biases. It is simply inefficient to take the evidence from hypothetical survey studies seriously.”
%}

Andersen, Steffen, Glenn W. Harrison, Morten I. Lau, & Elisabet Rutstrom (2014)
“Discounting Behavior: A Reconsideration,” European Economic Review 71, 15—
33.

{% %}
Andersen, Steffen, Glenn W. Harrison, Morten I. Lau, & E. Elisabet Rutstrom (2018)
“Multiattribute Utility Theory, Intertemporal Utility, and Correlation Aversion,”

International Economic Review 59, 537-555.

{% %}

Andersen, Steffen & Kasper Meisner Nielsen (2011) “Participation Constraints in the
Stock Market: Evidence from Unexpected Inheritance Due to Sudden Death,”
Review of Financial Studies 24, 1667-1697.

{% Chess players on internet do more effort, and play better, if they are close below
their personal best, or some round number times 100. They are more likely to quit
playing if they just exceeded the mentioned thresholds. The authors model this
through a utility function that jumps discontinuously up at the threshold, when of
course it is natural that this happens. The phenomenon is typical of the particular
context of these sports, and the salience and speial value of personal records. |

would not call this loss aversion, for one reason because it involves a term rather
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than a factor, for another reason because | would call this basic utility. Also, it is
not very representative of reference points in general. %}
Anderson, Ashton & Etan A. Green (2017) “Personal Bests as Reference Points,”

working paper.

{% Shows experimentally that ambiguity aversion leads to undervaluation of new
observations but overpayment of getting info what true probability is. %}

Anderson, Christopher M. (2012) “Ambiguity Aversion in Multi-Armed Bandit
Problems,” Theory and Decision 72, 15-33.

{% Asset pricing with not only risk premium but also ambiguity premium. Ambiguity
is modeled in two different ways: (1) In a theoretical analysis, the u of a
supposed (log?)normal distribution having a 2" order distribution imposed and
then its variance reflects ambiguity. (2) Empirically, discrepancies in published
forecasts. %}

Anderson, Evan W., Eric Ghysels, & Jennifer L. Juergens (2009) “The Impact of Risk
and Uncertainty on Expected Returns,” Journal of Financial Economics 94, 233—
263.

{% utility elicitation %}
Anderson, Jock R., John L. Dillon, & Brian Hardaker (1977) “Agricultural Decision
Analysis.” lowa State University Press, Ames.

{% random incentive system between-subjects: investigated.
Paying some subjects yields lower levels of risk aversion than paying everyone,
but more risk aversion than paying all subjects lower stakes. Paying some
subjects high stakes better approximates the condition of paying all subjects high
stakes compared to paying everyone lower stakes.

Prospect theory not cited (p. 162): “The rise in the popularity of experimental
methods in economics resulted in an alternative approach to hypothetical questions for measuring
risk preferences. Holt and Laury (2002) proposed a relatively simple format, the multiple price
list, to measure risk tolerance using incentive-compatible decisions for real financial stakes. A
robust literature followed both the Barsky et al. (1997) and Holt and Laury (2002) papers, and

measuring risk tolerance is now commonplace in the economics field.” [italics added] Then
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they prominently cite Harrisson, and they cite Kahneman & Tversky (1979) only
for an irrelevant small detail (violation of reduction of compound lotteries).

The abstract opens with a cliché-policy claim: “Measuring risk tolerance is of
interest to policymakers given its importance in decision-making” %}

Anderson, Lisa R., Beth A. Freeborn, Patrick McAlvanah, & Andrew Turscak (2023)
“Pay Every Subject or Pay only Some?,” Journal of Risk and Uncertainty 66,
161-188.
https://doi.org/10.1007/s11166-022-09389-6

{% Measure risk attitudes as the low real-payment treatment of Holt & Laury (2002)
(take three times higher payments). (Prospect theory not cited:

) N = 1094, nonstudent adults.

Find similar results. questionnaire for measuring risk aversion: Relate risk
aversion to smoking and other things. Risk aversion is negatively related with
smoking, heavy drinking, overweight, seat belt non-use, and likelihood of risky
behaviors. %}

Anderson, Lisa R. & Jennifer M. Mellor (2008) “Predicting Health Behaviors with an
Experimental Measure of Risk Preference,” Journal of Health Economics 27,
1260-1274.
https://doi.org/10.1016/j.jhealeco.2008.05.011

{% N = 239 subjects. Use choice list to measure one certainty equivalent per subject
and fit EU with power utility to measure risk aversion, as in Holt & Laury (2002).
Use real incentives with random incentive system. questionnaire for measuring
risk aversion: Use this also, and correlate it with the power of utility. Find some
correlation but not much.

Prospect theory not cited: P. 138: “Holt and Laury (2002) lottery choice task, the “gold
standard” in the experimental literature on risk aversion.” %}

Anderson, Lisa R. & Jennifer M. Mellor (2009) “Are Risk Preferences Stable?
Comparing an Experimental Measure with a Validated Survey-Based Measure,”
Journal of Risk and Uncertainty 39, 137-160.
https://doi.org/10.1007/s11166-009-9075-z
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{% real incentives/hypothetical choice, for time preferences: professors sign
promises.

Let subjects make simple risky choices, and intertemporal choices, taking 14,
28, or 56 days delay. They avoid immediacy effect: Every payment is in two
weeks or more (p. 54 last para). They study interactions. People are less patient if
there is risk, which is opposite to earlier findings, maybe because the earlier
findings had immediacy effect but this paper doesn’t. This can be taken as a
violation of generalized stochastic dominance (restrictiveness of
monotonicity/weak separability).
| did not find relations between risk attitude and intertemporal attitude reported.
%}

Anderson, Lisa R. & Sarah L. Stafford (2009) “Individual Decision-Making
Experiments with Risk and Intertemporal Choice,” Journal of Risk and
Uncertainty 38, 51-72.
https://doi.org/10.1007/s11166-008-9059-4

{% A statistical analysis of weight judgments of fisheries managers. Scale
compatibility biases are estimated quantitatively, and are in agreement with
qualitative predictions.

paternalism/Humean-view-of-preference: the authors argue for quantitative
corrections based on estimations of scale compatibility biases. %}

Anderson, Richard M. & Benjamin F. Hobbs (2002) “Using a Bayesian Approach to
Quantify Scale Compatibility Bias,” Management Science 48, 1555-1568.

{% %}
Anderson, Robert M., Walter Trockel, & Lin Zhou (1997) “Nonconvergence of the
Mas-Colell and Zhou Bargaining Sets,” Econometrica 65, 1227-1239.

{% Try the Rawls/Harsanyi veil of ignorance out empirically. Some subjects receive
information about probabilities of being each member of society, others don’t get
probabilistic information. Rawls minimax criterion could be explained as an
extreme degree of uncertainty aversion. Empirically, the subjects with unknown
probabilities are not more ambiguity averse than those with known, and rather it
is the opposite (ambiguity seeking). So, this empirical finding could be contrary
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to ambiguity aversion. Not very easy to interpret because equity etc. is also going
on. %}

Andersson, Fredrik & Carl Hampus Lyttkens (1999) “Preferences for Equity in Health
behind a Veil of Ignorance,” Health Economics 8, 369-378.

{% cognitive ability related to risk/ambiguity aversion: Cognitive ability is related
to choice error. In stimuli where choice error, e.g. due to regression to the mean,
increases risk aversion, this relation can generate a spurious relation between
cognitive ability and risk aversion. This is what this paper shows experimentally.

P. 1132 3" para: in a choice list with more risk-averse choices provided than
risk-seeking, error of the kind of regression to the mean need not increase risk
aversion if the mean is risk aversion. %}

Andersson, Ola, Hakan J. Holm, Jean-Robert Tyran, & Erik Wengstrom (2016) “Risk
Aversion Relates to Cognitive Ability: Preferences or Noise?,” Journal of the

European Economic Association 14, 1129-1154.

{% Hey, Lotito, & Maffioletti (2010) nicely introduced a bingo blower to generate
ambiguity, where the ambiguity could be manipulated by increasing the number
of balls and their speed. This paper introduces a binary version of the bingo
blower. They use the ambiguity indexes of Baillon et al. (2018). They do it for a
blower with 10 balls (A10), a blower with 60 balls (A60), and natural events
(stock index movements). Their findings are all plausible: no ambiguity aversion
but ambiguity indifference for all three sources of uncertainty (this is plausible!),
insensitivity for all sources, most insensitivity for natural events and a bit more
insensitivity for A60 than for A10. It confirms the validity of the binary bingo
blower. %}

Andersson, Ola, Geoffrey Castillo, & Erik Wengstrém (2023) “Generating Ambiguity
with a Virtual Bingo Blower,” working paper.

{% cognitive ability related to risk/ambiguity aversion: They suggest an improved
way to correct for noise in risky choice data, by reckoning with heterogeneity of
noise, although, as they write, the econometric technique is well known. Then
cognitive ability is related to noise and not risk preference, similar for age and
education (relation age-risk attitude). The big five correlate more with risk
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attitude and less with noise.
They use an old (2008) data set. They only consider 50-50 lotteries.
Unfortunately, they assume EU (with logpower, CRRA, utility) and do not

consider probability weighting. P. 202 erroneously writes: “By keeping probabilities
fixed, we do not address potential effects from probability weighting (Quiggin 1982; Fehr-Duda
and Epper 2012).” This would be true under 1979 OPT (at least for mixed prospects

or for the separable variation of OPT, and as long as no degenerate prospects
(certain outcomes) are involved), but certaintly is not true under Quiggin’s RDU
or 1992 PT. It also implies that they only consider risk aversion, and not
insensitivity. %}

Andersson, Ola, Hakan J. Holm, Jean-Robert Tyran, & Erik Wengstrém (2020)
“Robust Inference in Risk Elicitation Tasks,” Journal of Risk and Uncertainty 61,
195-2009.
https://doi.org/10.1007/s11166-020-09341-6

{% Uses Siniscalchi’s (2009) vector EU to obtain optimality results. %}
André, Eric (2014) “Optimal Portfolio with Vector Expected Utility,” Mathematical
Social Sciences 69, 50-62.

{% %}
André, Francisco J. (2009) “Indirect Elicitation of Non-Linear Multi-Attribute Utility
Functions. A Dual Procedure Combined with DEA,” Omega 37, 883—-895.

{% Survey among 10,000 economists what they think about their field. Most want
more policy relevance and more interdisciplinary, for instance. A problem with
this study, which cannot be avoided, is that such majority opinions are predictable
and cheap talk and | learn nothing from it. But, as said, this cannot be avoided,
and still good that the authors did this survey. May | add that claims of policy
relevance are cliché in my field today (2022), maybe because referees and editors
think (thought!?) that they should push them, and they usually lead to weak texts.
%}

Andre, Peter & Armin Falk (2021) “What’s Worth Knowing? Economists’ Opinions

about Economics,” working paper.
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{% %}
Andreoni, James (1990) “Impure Altruism and Donation to Public Goods: A Theory
of Warm Glow Giving,” Economic Journal 100, 464-477.

{% They essentially test the Machina’s mom example of Machina (1989)
experimentally. Here an a priori fair lottery gives a prize to Abigail rather than
Benjamin, but after that done Benjamin takes the ex post position and argues that
it is unfair to just give to Abigail, and better that the lottery be repeated. %}

Andreoni, James, Deniz Aydin, Blake Barton, B. Douglas Bernheim, & Jeffrey
Naecker (2020) “When Fair Isn’t Fair: Understanding Choice Reversals
Involving Social Preferences,” Journal of Political Economy 128, 1673-1711.

{% They consider choice under time and risk. Seems that they find that conditioning
on timepoints fits better than conditioning on states but that the evidence is thin.
%}

Andreoni, James, Paul Feldman, & Charles Sprenger (2017) “A Stream of Prospects
or a Prospect of Streams: On the Evaluation of Intertemporal Risks,” NBER

Working Paper,

{% The authors compare the convex-set method for measuring discounting of
Andreoni & Sprenger (2012 American Economic Review) with the measurement
of Andersen et al. (2008, Econometrica). The latter measured utility using risky
choice and EU and then used this to measure discounting. That is, they used risky
utility to serve as intertemporal utility. The former method fitted intertemporal
utility to intertemporal choice, which is the more natural way to go, as in
Abdellaoui, Attema, & Bleichrodt (2010, EJ) or Abdellaoui, Bleichrodt, &
L’Haridon (2013 JRU), works not cited by the authors. They use power utility
and quasi-hyperbolic discounting to fit. Unsurprisingly, the risky EU utility
function is way more concave than the intertemporal utility function. The latter is
close to linear. (linear utility for small stakes) As many studies on prospect
theory have shown, the EU utility function is too concave because it also captures
the risk aversion generated by probability weighting. The authors show no
awareness of this literature, nor of the Nobel-awarded prospect theory, following
a tradition in experimental economics as in Holt & Laury (2002) and others.
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(Prospect theory not cited)
To define their intellectual position and level, the authors side with Andersen,
Harrison, Lau, & Rutstrom (2008), as appears from many parts in their paper:
- P. 452: ““However, in an important recent contribution,
Andersen et al. (2008) ...”
- P. 452: “This observation has reset the investigation of new

elicitation tools. ...”

- P. 452: “Andersen[,] et al. (2008) (henceforth AHLR) offer the
clever use of ...”

-P. 463, 84, 1% line describes the two methods as “two
recent innovations”

P. 1 footnote 2 gives a nice discussion of the outside-market arbitrage problem
in intertemporal experiments. (time preference, fungibility problem)

Nicely, this paper also does a predictive exercise, where their convex method
fares better than the Andersen et al. method.

P. 459: Taking linear utility in binary choice, they estimate an annual discount
rate of 102%. This is absurdly high of course. Bringing in the (overly) concave
utility reduces it to 47%, which still is extreme. Their convex method instead,
gives annual discounting of 74%, which again is very very high.

Section 3.2.3 explains why the authors used no probabilistic model: They
considered Luce’s error model but take it up on its weakest point: that it predicts
violations of dominance (through irrational switchings), which are not found
much in the data.

When justifying a new model by comparing with an existing model in a horse
race, one of several difficulties usually is that there is no existing gold standard.
So, whatever existing model one takes, many readers will think that it is not
interesting because they think that the existing model chosen is not the best one.
This happens with me reader here. %}

Andreoni, James, Michael A. Kuhn, & Charles Sprenger (2015) “On Measuring Time

Preferences,” Journal of Economic Behavior and Organization 16, 451-456.

{% Propose a model of deviation from EU only at certainty, which is enough to

expain all kind of data. My difficulty is that | see nothing new in this paper,
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because these things have been well known and investigated before. My keyword
EU+a*sup+b*inf gives references. %}

Andreoni, James & Charles Sprenger (2010) “Certain and Uncertain Utility: The
Allais Paradox and Five Decision Theory Phenomena,” Econ. Dept., University

of California, San Diego.

{% %}
Andreoni, James & Charles Sprenger “Uncertainty Equivalents: Testing the Limits of

the Independence Axiom,” Econ. Dept., University of California, San Diego.

{% real incentives/hypothetical choice, for time preferences: Students get paid

money in some hours and in some months. They use the RIS.

decreasing/increasing impatience: Find counter-evidence against the
commonly assumed decreasing impatience and/or present effect. This may be
because they have a front-end delay, as they point out. They give theoretical
arguments (p. 3347) but cite no empirical evidence. Attema, Bleichrodt, Rohde,
& Wakker (2010, Management Science) find it too and on p. 2026 cite a dozen
other studies finding it. The above keyword (decreasing/increasing impatience)
gives literature in this annotated bibliography.

SUMMARY
Subjects can do weighted allocations of tokens over one timepoint near (some
hours) and one some months (1, 2, or 3) ahead. The authors assume time-
separable discounted utility, and fit the discounted utility model with power
utility with a time-dependent transfer parameter that may reflect background
consumption (Stone-Geary utility functions). They find utility close to linear
(power 0.921), but still significantly different from linear.

NOVELTIES

Until Jan. 2022 | thought that one novelty of this paper for intertemporal
choice is that it simultaneously fits discounting and utility to data. January 2022 |
realized that Abdellaoui, Attema, & Bleichrodt (2010) had done that before.
(They give both parametric and nonparametric estimates.) So, then only remains
as novelty that it has subjects choose from continua of stimuli.

Regarding the simultaneous measuring of discounting and utility, discounted
utility, and prospect theory alike, face the difficulty that there are two subjective
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functions to be estimated, where to estimate one function one would like to know
the other. Thus, nonparametric estimations are not so easy to conceive, but have
still been found (Abdellaoui 2000 and others for risk; Abdellaoui, Attema, &
Bleichrodt 2010 for time; Attema, Bleichrodt, Rohde, & Wakker (2010,

Management Science), also for time, writing on p. 2016, on Method 2: “The latter
approach is the first one available in the literature that measures the discount function in an

entirely utility-free manner.”). Parametric econometric fitting in one blow is of course
possible with no problem, and for risk and prospect theory this has often been
done. Why it was for a long time not done before for intertemporal choice is
puzzling. This paper does it. But Abdellaoui, Attema, & Bleichrodt (2010) did it
also with parametric fitting, before.

As regards the only remaining novelty, not letting subjects choose from pairs
but from multiple objects, even continua, has often been done in risky/uncertainty
choice. Examples are proper scoring rules, and many experiments that ask
subjects to divide money over different risky investments. Choi, Fisman, Gale, &
Kariv (2007 American Economic Review) nicely did so with choices from budget
sets. Again, this had not yet been done in intertemporal choice, and this paper
may be the first to do it. A useful move. A drawback is that this approach has
biases of its own, such as the compromise effect, of subjects, partly driven by
experimenter demand, too much choosing middle answers and no corner
solutions. Thus, | expect the number of corner solutions reported on p. 3344 to be
an underestimation, and the curvature of utility an overestimation (even if it is
already close to linear). | also conjecture that simulations with most models will
show that for these stimuli it should nearly always be corner solution.

Thus, the paper is a routine contribution, extending an idea from risk to
intertemporal, but it is useful. The implementation of real incentives (p. 3339) is
careful, so much that the self-praising “unique steps” (p. 3337 middle) is
justified.

PROBLEMS WITH INTERPRETING UTILITY

A difficulty in the writing is that the paper takes Andersen et al. (2008,
Econometrica) as the state of the art, probably misled by the prominence of the
journal Econometrica (p. 3334 /. 10 ff. “An important step”), and guided by
Andersen et al. being experimental economists as are the authors here. |

conjectured this difficulty in my comments on this paper in versions of this
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annotated bibliography before 2015. A confirmation is available since 2015, from
Andreoni & Sprenger (2015) “Risk Preferences Are not Time Preferences: Reply
(#14),” American Economic Review, p. 2287 2" para: “the work that we saw as the
best and most impressive was that by Andersen et al. (2008).”” Andersen et al. “solve” the
problem of two unknown intertemporal functions (utility and discounting) by
measuring utility from risky choices, assuming expected utility uncritically. This
was an unfortunate move. Most people had not done this before because they
knew it does not work. Thus, Cohen, Jaffray, & Said (1987, p. 11), preceding

Holt & Laury (2002) by 15 years, wrote: “The reason why subjects’ risk attitudes are not
correctly conveyed by the conventional definitions may simply be that these definitions, despite

their intrinsic character, take their origins in the EU [expected utility] model, and therefore share
in its deficiencies.” An advanced study separating out intertemporal utility by
measuring, yes, intertemporal utility rather than risky utility, is Abdellaoui,
Attema, & Bleichrodt (2010, EJ, not cited by Andreoni & Sprenger). See also
Epper et al. (2011), cited below.

Utility from EU captures risk attitude (and does not do so very well) and
therefore is not suited to be used in other contexts. A number of keywords in this
annotated bibliography starting with “risky utility u =* give over 100 references
on this topic, dating back to the 1950s. Sentences such as

“the two elicitation methodologies ostensibly measure the same utility concept” (p. 3353)
and
“require further research on the relationship between risk and time preferences. This work is
begun in Andreoni & Sprenger (2012b).” [p. 3349 italics added here]
suggest that the authors are not really aware of these ideas (despite some
literature added on p. 3335 end of 3" para, with Allais 1953 not fitting there).
Their conclusion
“These findings suggest that the practice of using HL risk experiments to identify and correct for
curvature in discounting may be problematic™ [p. 3353; italics added]
therefore will not surprise many people, and again shows their focus on Andersen
et al. (2008). P. 3354 writes that there is no correlation between risky HL utility
and intertemporal utility.

Epper, Fehr-Duda, & Bruhin (2011 JRU; not cited by Andreoni & Sprenger)
use utility, inferred from risky decisions, to measure discounting, but use the

better prospect theory instead of Andersen et al.’s (2008) expected utility to
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measure utility, and so as to have the separation of marginal utility and risk
attitude more plausible.
They mostly use CRRA utility with time-dependent location shifts (Stone-
Geary) as extra parameter. %}
Andreoni, James & Charles Sprenger (2012) “Estimating Time Preference from
Convex Budgets,” American Economic Review 102, 3333-3356.
https://doi.org/10.1257/aer.102.7.3333

{% time preference: comparing risky and intertemporal utility. Earlier versions
of this paper put central that a utility function measured for intertemporal choice
can be different than a utility function measured for risky choice. The naive title
(and some cross references in the accompanying paper Andreoni & Sprenger
2012, American Economic Review 3333-3356) still refer to that idea, and it is
reiterated by Andreoni & Sprenger (2015 “Risk Preferences Are not Time
Preferences: Reply (#14),” American Economic Review p. 2292). However, this
point has been too well known (see keywords with “risky utility u =" in this
annotated bibliography, giving over 100 references). Fortunately, in this
published version the authors removed such claims. Nevertheless, quite some
novices to the field have been misled, probably by early versions of the paper, to
cite Andreoni & Sprenger for the “discovery” that risky utility need not be the
same as intertemporal utility. A mature paper with good empirical tests and
mature interpretations of the relevant issues is Abdellaoui, Bleichrodt, L’Haridon,
& Paraschiv (2013, Management Science).

The contribution that remains is as follows.

The authors use the same, impressive, design as Andreoni & Sprenger (2012,
American Economic Review 3333-3356). Subjects invest part of money received
in a, possibly risky, soon payment (in some hours) and the rest in a, possibly
risky, late payment (in some months), with the late return per invested unit
exceeding the soon return so as to make up for impatience/discounting. The risk
is always resolved immediately, also for later payments. Subjects’ choices are
used to infer their risk/time attitude. The classical model for these risky
intertemporal stimuli is discounted expected utility, with no interactions between
risk and time attitude.

The authors focus on three phenomena in this paper. The first is the common
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ratio effect but with no riskless prospects involved. There they find no violations
of classical discounted expected utility, in agreement with most of the literature.

The second phenomenon focused upon is the common ratio with one riskless
prospect involved, as in the Allais paradox. For instance, for a sure outcome o
and a risky prospect x, o> X but (00.250) < (X0.250) is the common ratio paradox,
violating expected utility. They find this for o an intertemporal outcome and x a
lottery over intertemporal outcomes. This phenomenon has often been observed
before. The authors point out that this, of course, need not entail a violation of
prospect theory. It was one of the main motivations for developing prospect
theory.

[Added July 2014: My analysis below follows the theoretical assumptions of
this Andreoni & Sprenger paper. Cheung (2015), Epper & Fehr-Duda (2015), and
Miao & Zhong (2015), all in AER, pointed out another problem: In the
experiment, there was not one joint probability over early-late payments, but
those probabilities were always independent. This invalidates the theoretical
analysis of A&S. | nevertheless keep the analysis below, showing that there are
more problems in A&S’s analysis even if they had done the above right.]

restrictiveness of monotonicity/weak separability: The third phenomenon is
interpreted as a special kind of common ratio by the authors, but I prefer to
interpret it as a generalized stochastic dominance. Now there are two riskless
outcomes. If, for two riskless outcomes, we have o > f3, then by generalized
stochastic dominance we should have c.0.250 > Bo.2s0. (More generally, in every
lottery we should prefer replacing by o under generalized stochastic
dominance.) The authors call this common ratio with the two probabilities 1 in
the first choice but both reduced by the same factor 0.25 for the second choice,
and also group it under “direct preference for certainty.” As said, | prefer to relate it to
generalized stochastic dominance. The violation does not reflect direct preference
for certainty, but instead a changed evaluation of outcomes under certainty than
under risk. For monetary outcomes a.,3, generalized stochastic dominance is
regular stochastic dominance and is obvious and trivial. For general multiattribute
outcomes, generalized stochastic dominance, even if rational, may easily be
violated empirically. Diecidue, Schmidt, & Wakker (2004) use the term ordinal

equivalence for what I called generalized stochastic dominance here, and describe
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the phenomenon as follows (their p. 248), giving references that find empirical
violations of it:

““For general outcomes, e.g. multiattribute outcomes or commodity
bundles, ordinal equivalence is not self-evident because the tradeoffs
made between commodities may be different under risk than under
certainty. For example, chronic health states are two-dimensional
outcomes, with one dimension specifying a health state and the

other the duration of that health state. Subjects may prefer

(blind, 25 years) to (full health, 20 years) but may prefer the

riskless gamble (1/2: (full health, 20 years); 1/2: (full health, 20 years))
to the more complex gamble

(2/2: (full health, 20 years); 1/2: (blind, 25 years)). Such discrepancies
have often been found when measuring quality of life through the
“time-tradeoff method,” a method that uses riskless preferences of

the former kind, and the “standard-gamble method,” which uses

risky preference of the latter kind (Miyamoto & Eraker, 1988,

pp. 17-18; Lenert et al., 1997).

Bleichrodt and Pinto (2002) observed a direct violation of

ordinal equivalence. Participants preferred death to a severely
impaired health state following stroke. However, if these outcomes
resulted with probability .25 (.75 probability of full recovery),

then the preferences reversed.” [Death and stroke are not explicitly

modeled as multiattribute here but are similar.]
| add here that Bleichrodt & Pinto (2009) found, with FH denoting full health and

X some health state, (FHo7sdeath) > (FHo.75X) but death < X, which can be taken
as yet another violation of generalized stochastic dominance. A special case
arises if multiattribute outcomes are intertemporal (streams of) money. It is well
known that the presence of risk affects the present bias (also called immediacy
effect), weakening it. For example,

(now, $100) > (delay, $110)

but

(now, $100)0.250 < (delay, $110)0.250

is a typical finding. Andreoni & Sprenger find this phenomenon also. They point
out that it entails a violation of prospect theory. However, it entails a violation of
all theories with generalized stochastic dominance, which is virtually all presently
existing, and not just prospect theory. In its quantitative form (proportion of

investment in presence versus future) it is a strict test of generalized stochastic
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dominance because any distorting factor affecting the tradeoff between time and
outcome for

(now, $100)0.250 versus (delay, $110)0.250

differently than

(now, $100) versus (delay, $110)

will generate violations. That is, noise goes against the hypothesis here, and it
would be statistically better to have a consistency check to assess noise and then
do ANOVA type testing. Anyway, the only theory in the literature that can
accommodate this finding, cited by the authors for this purpose, is the theory of
the utility of gambling (utility of gambling), where riskless outcomes are
evaluated by an entirely different utility function than risky outcomes, which is
the topic of Diecidue, Schmidt, & Wakker (2004), and several other earlier and
later papers.

The above violations of generalized stochastic dominance for the context of
intertemporal choice have been known before. The earliest paper that | know,
showing that the presence of risk moderates the present bias, is Keren &
Roelofsma (1995; see my annotations there). Fudenberg & Levine (2011)
predicted it in a theoretical model. Similarly, other papers have shown that
delaying risks moderates the certainty effect. Anderson & Stafford (2009) find
the opposite, with risk increasing impatience. Bommier (2006) presents a
theoretical model on it.

If we let the multiattribute outcomes be lotteries themselves (why not?), then,
with RCLA, generalized stochastic dominance becomes vNM independence,
clearly showing the nontrivial nature of the condition, and that it is not surprising
to have it violated for multiattribute outcomes.

Not the same phenomenon, but related, is that risk attitudes for future risks can
be different than for present risks, with often less risk aversion for future risks.
This was found in empirical studies by Abdellaoui, Diecidue, & Onciiler (2011),
Baucells & Heukamp (2010), and Noussair & Wu (2006). Advanced theoretical
models capturing interactions between risk and time are in Baucells & Heukamp
(2012) and Halevy (2008).

Andreoni & Sprenger cite some of the above literature in the published version
of their paper, but did not digest it enough to articulate the novelty of their

contribution relative to it. For instance, the sentence in the intro (p. 3558) “The
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question for this research is whether the common ratio property holds both on and off this

boundary of certainty in choices over time.” suggests that they are just redoing the well-
known tests of common ratio. Their contribution is, as | see it, not that they found
new phenomena, because they only reconfirm preceding findings from behavioral
economics on common ratios and generalized stochastic dominance known
before. Their contribution is that they do so in a very good experiment with good
stimuli (multiple choice) and a good implementation of real incentives, bringing
in the bigger experimental rigor of experimental economics. For the attenuation
of the present bias due to the presence of risk, their paper is probably the best
demonstration presently (2013) available.

The authors conclude their paper enthusiastically: “This intuition ... may help

researchers to understand the origins of dynamic inconsistency, build sharper theoretical models,

provide richer experimental tests, and form more careful policy prescriptions regarding

intertemporal choice.” %}
Andreoni, James & Charles Sprenger (2012) “Risk Preferences Are not Time
Preferences,” American Economic Review 102, 3357-3376.

{% P. 2287 2" para: the authors reveal their intellectual level and position by writing:
“the work that we saw as the best and most impressive was that by Andersen et al. (2008).”
[Andersen, Harrison, Lau, & Rutstrom (2008) “Eliciting Risk and Time
Preferences,” Econometrica.]

Whereas the empirical contribution of the authors is valuable, p. 2292 shows once
again that the authors did not yet properly digest that the difference between risky
and intertemporal utility has been understood in the economic literature since
Samuelson (1937), and has been discussed in 100s of papers (see my keyword
“risky utility u = ), because they still put it forward as their “primary
conclusion” when writing: “None of these challenges the primary conclusion of or study:
that risk preferences and time preferences are not the same.” %}

Andreoni, James & Charles Sprenger (2015) “Risk Preferences Are not Time
Preferences: Reply (#14)” American Economic Review 105, 2287-2293.

{% Comments are on the working paper of Feb. 17, 2024. They interview 4,500
mothers in a rural area in India, on finding partners, grooms, for their daughters.

They use hypothetical vignets, not about their own daughters but about
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hypothetical other daughters of other people (to avoid social desirability bias).
They vary five attributes of daughters and grooms, such as level of education and
whether or not job with government, and see how the mothers choose between
different options of desirability of getting groom for daughter. In their sample,
marriages are usually arranged, determined by parents. They first do “ex-post”
questions, meaning choices between grooms, obtained with certainty. From this
they derive utilities, | presume. (Note that this paper uses the term “preference”,
or “taste”, for wat I would call utility, where subjective beliefs/probabilities are
no part of it, differently than I use the term preference, where it comprises
beliefs.) Then they ask “ex ante” questions, where the mothers choose between
taking a groom now with certainty or waiting for, say, five years to get a better
groom, so with uncertainty involved. Given that they have utilities, they can
derive subjective probabilities from the latter questions of getting a good groom
in, say, five years. | guess that this is what they did, although I did not do very
detailed reading and did not find it easily explained in the paper. To get utilities
from the ex post questions, they will have had to make many assumptions. One of
them must address the issue that those ex post questions only give the ordinal
level of utility, and it then is not clear which cardinal level to use as needed in
SEU. They did the main study in 2017, but re-interviewed the subjects five years
later, in 2022, finding that the real choices made corresponded well with the
hypothetical preferences measured five years before. This is a good way to
validate hypothetical questions.

The authors emphasize much their novelty claims on them introducing a new
methodology for measuring subjective beliefs. However, I don’t see novelty.
Using hypothetical vignets with variations of attributes is widely used in
marketing, health, psychology, and other fields, often analyzed using
multiattribute utility theory or conjoint analysis. Measuring subjective
beliefs/probabilities, not by direct asking which may be difficult for people who
don’t understand the concept of probability, but by revealing choices and using
as-if models, was first done by de Finetti (1931) and Ramsey (1931), and has
since been done in 1000s of papers. Ambiguity theories are popular today, to
generalize SEU there and get better measurements of beliefs. The authors suggest

to be new on doing the above things. Thus p. 3 writes, naively: “The identification

approach is based on the novel insight that by varying the amount of information on future
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realizations of stochastic variables, discrete choice experiments can identify not only preferences,

but also subjective beliefs.” [italics added] Prospect theory not cited: the authors,
without one word on it, implicitly assume expected utility. On their claimed
novelty of deriving subjective beliefs from observed choices, Footnote 34 on p.
17 writes, strangely, that papers on learning are related. They then do a within-
clan citation of Charness & Levin (2005), a paper that only investigates one
paradoxical finding on updating that has little to do with learning and very little
with measuring subjective beliefs from revealed preferences. Then, even more
weirdly, they cite Nash (1951). That citation may look fancy to novices, but the
paper has absolutely nothing to do with measuring subjective beliefs. Nash
(1951) gives an improved proof, and applications, of his Nobel-awarded 1950
paper on the existence of equilibria.

Situations of once choosing a terminal outcome and deciding when to go for
that, which is the marriage problem studied here, is often studied under the name
secretary problem, a term not mentioned here.

The findings of this beautiful data set may speak to decisions to give more
school education to daughters, and this may be relevant. | regret that the authors

did not elaborate on this point. %}

Andrew, Alison & Abi Adams (2024) “Revealed Beliefs and the Marriage Market:

Return to Education,” working paper.

{% PT, applications: Dynamic risk preferences estimated from trading in sports-

wagering market using prospect-theory. Find mild utility curvature, moderate loss
aversion, and probability overweighting of extreme outcomes (inverse S).
Conclude that prospect theory can better explain the prevalence of the disposition
effect than previously thought. %}

Andrikogiannopoulou, Angie & Filippos Papakonstantinou (2020) “History-

Dependent Risk Preferences: Evidence from Individual Choices and Implications
for the Disposition Effect,” Review of Financial Studies 33, 3674-3718.
https://doi.org/10.1093/rfs/hhz127

{% information aversion: They consider an Epstein-Zin-Kreps-Porteus model, but

with Gul’s disappointment aversion model. Then aversion to information can

result, and they have parameters for that. Basically, you may want to avoid info
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so as to avoid disappointment. They apply it in all kinds of economic models,
such as in consumption/saving. %}

Andries, Marianne & Valentin Haddad (2020) “Information Aversion,” Journal of
Political Economy 128, 1901-19309.

{% Use a data set of betters on football games and fit PT (they write CPT). As
objective probabities they take the betting odds of the bookmakers, which are
well calibrated. They confirm all findings of PT, with concave utility for gains,
convex utility for losses, probability weighting inverse S for gains and losses, and
loss aversion, although less strong than traditionally thought. A restriction for
these results is that they fit parametric families that do not really allow for
different patterns. For instance, utility is logpower (CRRA) with the same power
for gains and for losses and, hence concave utility for gains must be accompanied
by convex utility for losses. Probability weighting for losses is taken the same as
for gains. Thus, both utility and probability weighing do not permit deviations
from reflection.

They consider mixture models where subjects can turn either of probability
weighting or loss aversion on or off. 2/3 of subjects have loss aversion, but all
have probability weighting. So, they conclude that probability weighting is more
important than loss aversion. Their subjects are mostly risk averse. They are of
course not a representative sample, but people attracted to gambling. The authors
write that subjects are not risk seeking but skewness seeking, and this is why they
gamble even though being risk averse. %}

Andrikogiannopoulou, Angie & Filippos Papakonstantinou (2016) “Heterogeneity in
Risk Preferences: Evidence from a Real-World Betting Market,”

{% revealed preference %}
Andrikopoulos, Athanasios (2012) “On the Construction of Non-Empty Choice Sets,”
Social Choice and Welfare 38, 305-323.

{% %}
Angeletos, George-Marios, David Laibson, Andrea Repetto, Jeremy Tobacman, &
Stephen Weinberg (2001) “The Hyperbolic Consumption Model: Calibration,
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Simulation, and Empirical Evaluation,” Journal of Economic Perspectives 15,
47-68.

{% %}

Angelopoulos, Angelos & Leonidas C. Koutsougeras (2015) “Value Allocation under

Ambiguity,” Economic Theory 59, 147-167.
{% %}
Anger, Bernd (1972) “Kapazitdten und Obere Einhiillende von Massen,”

Mathematische Annalen 199, 115-130.

{% Theorem 3 of this paper is, actually, more general than Schmeidler’s (1986)

characterization of the Choquet integral.

Theorem 3 as stated does not state the characterization of the Choquet integral
explicitly. But the displayed equality in the proof shows that the functional is
indeed identical to the Choquet integral, so that we have a characterization of the
Choquet integal after all.

The topological assumptions of Anger may seem to be complex, but a simple
way out is: If E (the state space) is finite, R is the collection of all subsets of E,
and H is the set of functions from S to Re", then all topological assumptions of
Anger (see, for instance, the top of p. 246) are satisfied, and readers not knowing
these can restrict attention to the finite case as mentioned. Definition 2 gives a
condition weaker than comonotonic additivity. It amounts to imposing additivity
only for functions f, g such that g takes its minimal value whenever f is not
maximal. The latter restriction implies comonotonicity of f and g. (The author
only states the condition for normalized functions, and assumes positive
homogeneity separately. Schmeidler (1986) stated his comonotonic additivity in
general, in which case it, together with other natural conditions, implies positive
homogeneity.) In Wakker (1990, Fuzzy Sets and Systems) | used the term
minmax-relatedness for the condition for f and g mentioned above. Chateauneuf
(1991, JME, Axiom 5) also used this weakening. Schmeidler’s comonotonic
additivity immediately implies Anger’s Definition 2, and quickly implies positive

homogeneity, after which Schmeidler’s theorem follows from Anger’s. %}
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Anger, Bernd (1977) “Representations of Capacities,” Mathematische Annalen 229,
245-258.
https://doi.org/10.1007/BF01391470

{% %}

Anger, Bernd & Jorn Lembcke (1985) “Infinitely Subadditive Capacities as Upper
Envelopes of Measures,” Zeitschrift fir Warscheinlichkeitstheorie und Verwandte
Gebiete 68, 403—414.

{% Textbook on behavioral economics.
Paul van Bruggen recommended this book to me 4-4-2019. %}
Angner, Erik (2012) “Course in Behavioral Economics.” Palgrave, the MacMillan

Press, London.

{% Paper explains how behavioral economics arose, and explains how it came from
the cognitive revolution in psychology, leading to behavioral decision research
(BDR) in psychology, and then to behavioral psychology.

It nicely shows the analogy between developments in psychology such as
behaviorism etc. and the ordinal revolution in economics.

They assume, as do Bruni & Sugden (2007), that behavioral economists do not
accept the revealed-preference paradigm but want introspective psychological
inputs. | think that the link is less strong. Virtually all papers by Kahneman &
Tversky use only revealed preference inputs. | discuss it more at the Bruni &
Sugden (2007) paper.

P. 27, on the cognitive revolution: “As a result, they were cautious not to commit the
mistakes that were committed by early twentieth-century psychologists and which had been

identified by behaviorists.”
84.4 calls the function 1/(1+kt) simple hyperbolic. %}
Angner, Erik & George F. Loewenstein (2010) “Behavioral Economics.” In Uskali
Maki (2012, eds.) Philosophy of Economics, vol. 13, Dov Gabbay, Paul Thagard,
& John Woods (eds.) Handbook of the Philosophy of Science, 67-101, Elsevier,

Amsterdam.
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{% Seems to show that if you can stop sampling when you want, but then to classical
statistics hypothesis testing as if the sample size had been determined beforehand,
then you can get to reject the null with probability 1, also if the null is true. %}

Anscombe, Frank J. (1954) “Fixed Sample Size Aanalysis of Sequential
Observations,” Biometrics 10, 89-100.
https://doi.org/10.2307/3001665

{% What is called the Anscombe-Aumann framework “these days” (1990-2022 etc.)
is described in 813.1 of Fishburn (1970). It is two-stage with first horses and then
roulette, and leaves out the first stage that Anscombe-Aumann have.

Results similar to this paper had been around and probably people knew this
before, but no one stated it as nicely as Anscombe-Aumann. Arrow (1951,
Econometrica, p. 431/432) describes a state-dependent version, citing
unpublished papers by Rubin (1949) and Chernoff (1949), and oral contributions
by Savage. The Chernoff paper was published in Econometrica in 1954, so, after
Arrow’s paper; see comments there.

What is usually called monotonicity in the Anscombe-Aumann framework
(replacing a roulette-lottery conditional on a horse by a preferred roulette-lottery
improves the act) would better be called (weak) separability. Monotonicity w.r.t.
an objectively given predefined ordering such as the natural ordering on the reals
can, indeed, be called monotonicity. Increasing a monetary payoff in a lottery, or
one of the commodities in a commodity bundle, concerns monotonicity. In the
Anscombe-Aumann framework, however, it concerns a subjective preference
relation over lotteries to be derived from preferences, and then it is a kind of
separability. Here it is more conceivable that the subjective ordering of lotteries
conditional on one horse is affected by the lottery received conditional on another
horse, entailing a violation of monotonicity or, rather, separability. It underlies
the backward induction optimization of the Anscombe-Aumann framework. In
the modern applications of the Anscombe-Aumann framework under nonEU such
as ambiguity about the horse-events such violations are VERY conceivable, and
almost by definition are what ambiguity entails. My book Wakker (2010 Figure
10.7.1) gives an example. This is a big drawback of the use of the Anscombe-
Aumann framework to study ambiguity. Because of this reason, some people
including me have argued that the order of events in the Anscombe-Aumann
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framework is unfortunate for studying nonEU for horse events and then better the
roulette events PRECEDE the horse events (Wakker 2010 810.7.3; Wakker 2011
Theory and Decision p. 19 penultimate para).

Anscombe-Aumann monotonicity can be called weak separability because it
only concerns single horse states and not composite (overlapping) horse events.
The theorem can be obtained as a corollary of Harsanyi (1955), as pointed out by
De Meyer & Mongin (1995). %}

Anscombe, Frank J. & Robert J. Aumann (1963) “A Definition of Subjective
Probability,” Annals of Mathematical Statistics 34, 199-205.
https://doi.org/10.1214/aoms/1177704255

{% Seems to discuss consequentialism. %}
Anscombe, G. Elizabeth M. (1958) “Modern Moral Philosophy,” Philosophy 33, 1-
19.

{% Portfolio selection/market equilibria with ambiguity, using oo maxmin, explaining
many findings. To my joy, the authors put central that there is also ambiguity
seeking and that a.-maxmin allows for it. They consider a special case of o
maxmin where the set of priors is determined by two parameters: a focus
probability distribution and an index of spread around it. They argue for the
interest of non-differentiability with kinks, in deviation of the smooth model. %}

Anthropelos, Michail & Paul Schneider (2024) “Optimal Investment and Equilibrium
Pricing under Ambiguity,” Review of Finance 28, 1758-1805.
https://doi.org/10.1093/rof/rfae032

{% updating: testing Bayes’ formula: under EU and RDU. %}
Antoniou, Constantinos, Glenn W. Harrison, Morten I. Lau, & Daniel Read (2015)
“Subjective Bayesian Beliefs,” Journal of Risk and Uncertainty 50, 34-55.

{% Could have been a useful list of papers in utility theory dating before *71. But,
unfortunately, there are so very many typos that the list is no use. %}

Aoki, Masahiko, John S. Chipman, & Peter C. Fishburn (1971) “A Selected
Bibliography of Works Relating to the Theory of Preferences, Utility, and


https://doi.org/10.1214/aoms/1177704255
https://doi.org/10.1093/rof/rfae032
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Demand.” In John S. Chipman, Leonid Hurwicz, Marcel K. Richter, & Hugo F.
Sonnenschein (eds.) Preferences, Utility, and Demand, 29-58, Hartcourt, New
York.

{% Assume the usual Savage (1954) framework for uncertainty. This paper assumes
that the outcome set is R and, further, that utility is linear. This amounts
mathematically to the same as the Anscombe-Aumann (AA) framework but
avoids a number of drawbacks of AA.The paper assumes rank-dependent utility,
i.e., Choquet expected utility, with v denoting the capacity/weighting function. I
denotes the Choquet integral, i.e., the certainty equivalent. Two acts X,Y are anti-
comonotonic if X, —Y are comonotonic. Anti-comonotonic superadditivity: if
X,Y are anti-comonotonic, then I(X+Y) > I(X) + I(Y). Theorem 1: Anti-
comonotonic superadditivity if and only v is convex (pessimistic) both at the
imposssible and universal event.

The paper also considers generalizations in the spirit of Anger (1977),
Chateauneuf (1991), and Wakker (1990 Fuzzy Sets and Systems), where one
does not consider comonotonic acts but only the more restrictive maxmin-
relatedness: in every state of nature, either one act is maximal or the other is
minimal. %}

Aouani, Zaier, Alain Chateauneuf, & Carolina Ventura (2021) “Propensity for
Hedging and Ambiguity Aversion,” Journal of Mathematical Economics 97,
102543.

{% Measure beliefs in game theory by asking after games played, to avoid it
impacting the game. Use, to my regret, the binarized scorig rule to measure
beliefs. %}

Aoyagi, Masaki, Guillaume R. Fréchette, & Sevgi Yuksel (2024) “Beliefs in Repeated
Games: An Experiment,” American Economic Review 2024, 3944-3975.
https://doi.org/10.1257/aer.20220639

{% Adverse selection is well known. But sometimes the oposite happens:
advantageous selection. This paper cites literature on it, and analyzes it using the

expectation-based Kodszegi-Rabin loss aversion. %}


https://doi.org/10.1257/aer.20220639
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Aperjis, Christina & Filippo Balestrieri (2017) “Loss Aversion Leading to
Advantageous Selection,” Journal of Risk and Uncertainty 55, 203-227.

{% revealed preference: Do revealed preference theory but with reference
dependence included. Consider conditions for dependence on the reference point
such as preference cycles generated by different reference points (RD-chains, p.
431), and status quo bias where x >y under reference point x and y > x under
reference point y can be, but not the other way around, and an extension of Plott’s
path dependence where end results should not depend on initial reference points.

Focus on the case where, as in Bleichrodt (2007, 2009), the reference point is
always assumed present in the choice set, so that there is incompleteness of
preference below the reference point. %}

Apesteguia, Jose & Miguel A. Ballester (2009) “A Theory of Reference-Dependent
Behavior,” Economic Theory 40, 427-455.

{% The authors introduce the swaps index: The minimum number of preferences that
should be reversed for the preferences to fit some model. They analyze it in the
context of revealed preference. This field has the unfortunate tradition of using
the term rational in a naive formal way to designate maximization of a weak
order, and this paper follows this tradition. %}

Apesteguia, Jose & Miguel A. Ballester (2015) “A Measure of Rationality and
Welfare,” Journal of Political Economy 123, 1278-1310.

{% For many core theories combined with error models, choice probabilities are not
monotone in parameters, which complicates analyses. Forinstance, increasing a
paremeter may first increase but then decrease the probability of choosing a risky
lottery. They propose models that do satisfy that monotonicity. The authors cite
Wilcox (2011) for preceding results on this topic. %}

Apesteguia, Jose & Miguel A Ballester (2018) “Monotone Stochastic Choice Models:
The Case of Risk and Time Preferences,” Journal of Political Economy 126, 74—
106.
https://doi.org/10.1086/695504



https://doi.org/10.1086/695504
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{% Do not find endowment effect with isolated tribes (Hazda), but do find it with
tribes that have contact with much of mankind. All tribes are Hazda from
Tanzania. Whereas List (2003) found no endowment effect for sports cards
traders with much market experience, the authors here find it for the tribes with
most market experience. %}

Apicella, Coren L., Eduardo M. Azevedo, Nicholas A. Christakis, & James H. Fowler
(2014) “Evolutionary Origins of the Endowment Effect: Evidence from Hunter-
Gatherers,” American Economic Review 104, 1793-1805.
http://dx.doi.org/10.1257/aer.104.6.1793

{% Useful for master theses. Seems to have been written by Stefania Apostol.
Identifies consumer attitudes towards mobile phone and gadget insurance,
insurance claims, and competitive strategies in the UK. %}

Apostol, Stefania (2022) “UK Consumers and Gadget Insurance Marhet Report.”

{% Abstract starts with: “People discount delayed gains (where the default is to receive a smaller
gain sooner) more than accelerated gains (where the default is to receive a larger gain later). For

losses, the pattern reverses—people discount delayed losses less than accelerated losses.” The
authors use a psychological Query Theory to analyze these points in hypothetical
choices with big groups from internet. %}

Appelt, Kirstin C., David J. Hardisty, & Elke U. Weber (2011) “Asymmetric
Discounting of Gains and Losses: A Query Theory Account,” Journal of Risk and
Uncertainty 43, 107-126.
https://doi.org/10.1007/s11166-011-9125-1

{% %}

Appleby, Lynda & Chris Starmer (1987) “Individual Choice under Uncertainty: A
Review of Experimental Evidence, Past and Present.” In John D. Hey & Peter J.
Lambert (eds.) Surveys in the Economics of Uncertainty, 25-45, Basil Blackwell,
Oxford.

{% Investigate precautionary savings and higher order risk attitudes, when decisions
are made by pairs of individuals. For the first two moments, the pair inherits

properties from the individuals, but for higher moments this is not so. %}


http://dx.doi.org/10.1257/aer.104.6.1793
https://doi.org/10.1007/s11166-011-9125-1
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Apps, Patricia, Yuri Andrienko, & Ray Rees (2014) “Risk and Precautionary Saving

in Two-Person Households,” American Economic Review 104, 1040-1046.

{% updating under ambiguity with sampling: An interesting point of this paper is
that ambiguity is generated through missing information, with an incomplete data
set.

The first part of the paper is theoretical, discussing a number of attempts to
define ambiguity aversion endogenously (Epstein & Zhang 2001; Ghirardato &
Marinacci 2002; Nehring 1999). The theoretical analysis considers only convex
or concave weighting functions, with 1 — W(A) — W(A®) type measures of
ambiguity aversion. (Ambiguity = amb.av = source.pref, ignoring
insensitivity)

The second part presents two experiments. Subjects could gamble on the color
of a ball drawn from an urn with yellow and white balls. (Pity they did not take
Ellsberg’s colors red and black; they also had signs O and X not discussed here.)
Experiment 2 was the main one, discussed here first. It had two treatments. In the
first (precise info), they told subjects that 8 drawings with replacement from the
urn gave 3 yellow balls and 5 white balls. A difficulty in ambiguity experiments
with real incentives is always how to generate the ambiguity. Here the authors did
it using deception (deception when implementing real incentives): They told
results of samples that had not really taken place (especially regarding the
missing information). 3-5 was not the result of a real drawing, but instead was the
real composition. In the second treatment (imprecise info) subjects were told that
of 8 drawings, 4 were yellow, 2 white, and 2 unknown color. (Again, this
drawing had not really taken place.) Some subjects were asked the CE (certainty
equivalent) of gambling NIS 150 on yellow, and others were asked the CE of
gambling NIS 150 on white. Because subjects did not know what was offered to
the others, and could not choose the color, there was no control for suspicion
(suspicion under ambiguity). (The authors assume that ambiguity neutral
subjects with imprecise info will treat it as if 3-5, but I find 2-4 more plausible
there.) The CE for imprecise info (average 50.9) is lower than for precise info
(average 65.3), suggesting ambiguity aversion. Note that the CE of precise info is

high, suggesting risk seeking (or subjective probability close to a prior 0.5 rather
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than observed relative frequency of 3-8). Experiment 1, reported below, will
suggest risk seeking rather than subjective belief. They did a similar experiment
with more unlikely events, and found the same ambiguity aversion.

For completeness, here is the first experiment, which served as a kind of
control. Experiment 1 has two treatments. The first treatment did not consider the
main research question but was preparatory, and considered no imprecise info.
They told subjects that 8 drawings with replacement from an urn gave 3 yellow
balls and 5 white balls (precise info). Again, this drawing had not really taken
place, so, it is a form of deception. In the second, control, treatment, subjects
were told the true composition 3-5. Then they were offered the gamble of
winning NIS 150 (~ $40) if a color drawn would be yellow, and a choicelist was
used to measure the certainty equivalents (CE). Thus, there was again no control
for suspicion. In the precise-drawing info subjects could conjecture that despite
this drawing the number of yellow balls still was low. The average CEs were
67.37 and 69.52 for the two treatments, suggesting that they were the same, and
suggesting that precise info is treated like objective probabilities. Btw., the CEs
are remarkably high, with risk seeking. %}

Arad, Ayala & Gabrielle Gayer (2012) “Imprecise Data Sets as a Source of
Ambiguity: A Model and Experimental Evidence,” Management Science 58,
188-202.

{% They show that finding regressors in linear regression is hard (NP-complete).
Give arguments that, similarly, for an economic agent it is hard to find relations
between facts each of which the agent knows. The latter reflects fact-free
learning, where we get new insights not by getting information from outside, but
merely by rethinking. Further discussions of NP-completeness and its empirical
meaning. %}

Aragones, Enriqueta, Itzhak Gilboa, Andrew Postlewaite, & David Schmeidler (2005)
“Fact-Free Learning,” American Economic Review 95, 1355-1368.

{% %}
Archimedes (287-212 B.C.) “De Aequiponderantibus,” Syracuse.
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{% Archimedes wrote: “those who claim to dicover everything, but produce no proofs of the
same, my be confuted as having pretended to discover the impossible.” %}

Archimedes (-225) “On Spirals.”
Reprinted in Thomas L. Heath (ed. 2009), “The Works of Archimedes”,
Cambridge University Press, Cambridge UK.

{% Seems to show that comparisons to others and especially to one’s past determine
the standard of satisfaction with income. %}

Argyle, Michael (1987) “The Psychology of Happiness.” Methuen, London

{% proper scoring rules: Investigate mathematically when one optimal choice from
a continuum of acts reveals the subjective probabilities of an agent, assuming
expected utility. %}

Arieli, Itai & Manuel Mueller-Frank (2017) “Inferring Beliefs from Actions,” Games
and Economic Behavior 102, 455-461.

{% Field study in India and the US, finding that paying much to workers has a
detrimental effect on their performance. Maybe they then need no more money
and work less? (That’s how in 1980 my then 80-years old landlady Ms. Veenstra,
who had been a rich colonist in Indonesia but lost all after the Indonesian
liberation war second half of 1940s, justified to me that they gave low wages to
the Indonesians.) %}

Ariely, Dan, Uri Gneezy, George F. Loewenstein, & Nina Mazar (2009) “Large
Stakes and Big Mistakes,” Review of Economic Studies 76, 451-469.

{% %}
Avriely, Dan, Emir Kamenica, & Drazen Prelec (2008) “Man’s Search for Meaning:

The case of Legos,” Journal of Economic Behavior and Organization 67, 671—
677.

{% Show that, maybe, we only measure stable response heuristics, and stability need
not imply the existence of fundamental values, because of many framing effects.

They use the nice term “coherent arbitrariness” for coherent choices that are
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coherent biases rather than coherent genuine preference. It is what Loomes,
Starmer, & Sugden (2003 EJ) call the shaping hypothesis.
coherentism: although the authors do not really get into that, the term

coherent arbitrariness nicely indicates disagreement with coherentism. %}
Ariely, Dan, George F. Loewenstein, & Drazen Prelec (2001) ““ ‘Coherent

Arbitrariness’: Stable Demand Curves without Stable Preferences,” Quarterly

Journal of Economics 118, 73-106.

https://doi.org/10.1162/00335530360535153

{% %}

Ariely, Dan, George F. Loewenstein, & Drazen Prelec (2006) “Tom Sawyer and the
Construction of Value,” Journal of Economic Behavior and Organization 60, 1—
10.

{% %}
Ariely, Dan & Dan Zakay (2001) “A Timely Account of the Role of Duration in
Decision Making,” Acta Psychologica 108, 187-207.

{% Atristotel lived from —384 till —322. Seems to have argued that happiness agrees
with satisfying rules for good life. Seems in spirit of Pareto who wrote that for the
rational person ophelimity (= descriptive pleasure) coincides with utility.

conservation of influence: Seems to write, according to Georgescu--Roegen

(1954, QJE, p. 510 footnote 3) on pp. 1133a-b: “all things that are exchanged must be
somehow comparable ... must therefore be measured by one thing ... exchange if there were not

equality, nor equality if there were not commensurability.” And he also seems to write
there: ““in truth it is impossible that things differing by so much become commensurate, but with
reference to demand they become so sufficiently.”

Seems to have distinguished between nature and artifice. Scipion Depleix

(1603) seems to have written: “According to the Aristotelian philosophy, nature behaves
unnaturally under constructed, artificial circumstances. Experiments do not teach us anything

about natural processes.” %}

Aristoteles, Ethica Nicomachea.

{% Nice survey on the existence of gambling. %}


https://doi.org/10.1162/00335530360535153
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Ariyabuddhiphongs, Vanchai (2011) “Lottery Gambling: A Review,” Journal of
Gambling Studies 27, 15-33.

{% paternalism/Humean-view-of-preference ?

Considers three kinds of errors:
(1) Strategy-based errors occur when the cost of extra effort outweighs the
potential benefit of additional accuracy.
(2) Association-based errors (semantic memory) are costs caused by wrong
associations due to special words etc.
(3) Psychophysically based errors are due to nonlinear perception of linear things.

At first | found the division ad hoc. Ad (3) for instance, what about stimuli
that do not constitute a continuum, or are not even numerical, or are nonlinear?
Ad (2), is all our knowledge memory and/or association? Then | took them as the
author’s way of indicating broader categories: Maybe (3) concerns perception, (2)
cognition, and (1) how we turn the other two into actions? As often with
psychologists, each single example is not convincing and may have many other
explanations, but together they do bring the picture. Weak is that the author
confuses reflection and framing, as pointed out by Fagley (1993). (loss aversion:
erroneously thinking it is reflection)

P. 492 ff. on debiasing is interesting. Giving examples of innate mistakes that

are not reduced by incentives, but by clarifications. P. 494 1% para: “To diminish an
association-based judgment error, neither the introduction of incentives nor entreaties to perform

well will necessarily cause subjects to shift to a new judgment behavior. Instead, it will be more

helpful to instruct the subjects in the use of a behavior that will add or alter associations.” %}
Arkes, Hal R. (1991) “Costs and Benefits of Judgments Errors: Implications for
Debiasing,” Psychological Bulletin 110, 486-498.

{% Sunk Cost %}
Arkes, Hal R. & Catherine Blumer (1985) “The Psychology of Sunk Cost,”
Organizational Behavior and Human Decision Processes 35, 124-140.

{% Find that reference points are moved in direction of recent changes, but stronger

so for gains than for losses. %}
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Arkes, Hal R., David Hirshleifer, Danling Jiang, & Sonya Lim (2008) “Reference

Point Adaptation: Tests in the Domain of Security Trading,” Organizational

Behavior and Human Decision Processes 105, 67-81.

{% ordering of subsets: taken as principle of complete ignorance %}

Arlegi, Ricardo (2007) “Sequentially Consistent Rules of Choice under Complete

Uncertainty,” Journal of Economic Theory 135, 131-143.

{% The authors seem to think that Fox & Tversky (1995) introduced ambiguity

aversion.

This paper seeks to criticize Fox & Tversky (1995, QJE). They test the
Ellsberg paradox, but do not let the subjects choose the color so that there can be
reason for suspicion (suspicion under ambiguity). No real incentives are used.
Their proposed theory with the ratio (“tradeoff measure”) at the bottom of p. 16
resembles o.-maxmin, where the ratio is o, which in several papers in the

literature can depend on the prospect in particular ways. %}

Arl6-Costa, Horacio & Jeffrey Helzner (2009) “Ambiguity Aversion: The

Explanatory Power of Indeterminate Probabilities,” Synthese 172, 37-55.

{% Subjects can choose between known (C) and unknown (B) Ellsberg urn, and also

2" order probability Ellsberg urn (B*). The latter is between C and B in data. But
then they also do decision from experience (subjects are told nothing and have to
sample). This they do only for C and B*, not for B (in the latter Bayesian learning
about the composition would happen). They do not control for suspicion
(suspicion under ambiguity). In the experience treatment, C and B* just
generate the same probability at a prize. The authors do not explain if in
experience subjects only hear about the prize or also about the outcome of the
random mechanisms. In the former case, C and B* would be just the same to the
subjects. %}

Arlo-Costa, Horacio, Varun Dutt, Cleotilde Gonzalez, & Jeffrey Helzner (2011) “The

Description/Experience Gap in the Case of Uncertainty.” In Frank Coolen, Gert

de Cooman, Thomas Fetz, & Michael Oberguggenberger (eds.) Proceedings of
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the Seventh International Symposium on Imprecise Probability: Theories and

Applications, 31-40, Studia Universitatsverlag, Innsbruck.

{% random incentive system between-subjects (paying only some subjects): P. 406
0¢. 4-8 below Eg. 1. In one treatment, for all subjects one decision was played for
real (Di = 1) (more precisely, some subjects knew this; but I skip details here). In
another treatment, only 1/5 of the subjects played for real (Di = 0) (see pp. 395-
396). No difference was found. It suggests that not paying each subject at least
one choice is doable. %}

Armantier, Olivier (2006) “Do Wealth Differences Affect Fairness Considerations,”
International Economic Review 47, 391-429.

{% probability elicitation: applied to experimental economics.

Measure beliefs through subjective probabilities in first-price auctions.
Measure it by introspective judgment, quadratic scoring rule, and prediction
(rewarding those whose probability estimates are closest to true objective
probability). Argue that the third method is a good compromise between being
incentive compatible (which it is only partly) and understandable.

inverse S: They find that subjects throughout underestimate their probability
of winning, going some against inverse S. They find that probability weighting
better explains data than utility curvature (which they call risk aversion: equate
risk aversion with concave utility under nonEU), which supports the
importance of probability weighting and prospect theory. %}

Armantier, Olivier & Nicolas Treich (2009) “Subjective Probabilities in Games: An
Application to the Overbidding Puzzle,” International Economic Review 50,
1013-1041.

{% Investigate proper scoring rules, assuming EU. They investigate, both
theoretically and empirically, how proper scoring rules are distorted by risk
aversion, and what the effect is of increasing stakes or adding event-contingent
stakes, depending on risk attitudes.

In the instructions, they explain the payments using a table, but they do not
give instructions on what is good or bad. They emphasize much that their
instructions do not use the concept of belief or probability. %}
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Armantier, Olivier & Nicolas Treich (2013) “Proper Scoring Rules: Incentives, Stakes

and Hedging,” European Economic Review 62, 17-40.

{% P.1956: The paper nicely rewrites the parameters of the two-parameter family of
Prelec (1998). The authors write

w(p) = exp(In(@)[In(p)/In(2)1°)- (*)
(The family is an affine transformation at the level —In(~In(p)).)

Prelec uses a.=h, = (~Ina)*™.

Now a is the fixpoint, which may serve as an index of optimism, and b, the
derivative of w at the fixpoint a, is an index of insensitivity. It has been pointed
out in the literature, and also in my annotations below at Prelec’s (1998) paper,
that his insensitivity parameter also impacts optimism/pressimism. This also
happens with the parametrization in Eg. (*), be it to a lesser extent. Set the
optimism parameter a at the neutral value a=0.50. Set b =0.65, say. The 1 —w(p)
—w(1-p) is always negative for p=j/1000, with most extreme value 0.051 at p=
0.018, showing optimism.

They pay by RIS.
violation of risk/objective probability = one source: Show that the source of
risk (known probabilities) is not always weighted the same, but one can generate
negative emotions, e.g., by making the events complex. Such a finding had been
obtained before, as can be found through my keyword above. For instance, Chew,
Li, Chark, & Zhong (2008) had it.

| agree with the main message of the paper, that many things besides
probabilities being unknown-versus-known or multi-stage-versus-single-stage
play a role. The paper shows that complexity may be just as important.
Uncertainty is a rich domain, and Ellsberg’s paradox has led most of the field—
Ellsberg (2011) himself not included fortunately— to overfocus on probabilities
being unknown, as much of the recent literature overfocuses on RCLA.

One thing I learn from this paper is that in the definition of ambiguity as
uncertainty minus risk, one has to specify that risk is to be taken as neutral risk,
without special emotions aroused. Fox, Rogers, & Tversky (1996) and Tversky &
Fox (1995) also state this; see my related annotation there, added in 2022. I don’t
end as negative as the authors do on p. 1960, end of 85.3: “Experimental measures of
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ambiguity aversion are thus contingent on the source of risk considered.” Here pragmatism
and parsimony should prevail. I still like to take risk as one source, adding
“emotion-neutral.” Tversky (personal communication) argued that risk (“chance”
as he liked to call it) best be taken as one source.

Another limitation that | see is not that often there are more than one risk
attitude, but rather that, let me say imprecisely first, there is less than one risk
attitude. What | mean is that for uncertainty the thought experiment of all the
same except that probabilities are known, is often too unrealistic to even consider.
Then ambiguity attitude in the narrow sense of only difference between
unknown-known probability is too uninteresting to consider. Then we should
only look at an all encompassing uncertainty attitude. But for now the word
“ambiguity” is the magic popular term in the field, so, for a decade or so to come
(2017-2027) we will be dealing with this often meaningless concept.

This paper has nice ways of generating complexity other than through
multistage. In Experiment 1, there are the known and unknown Ellsberg urns, but
there is, in addition, a third treatment, a complex one, where draws from two
known urns are combined but this is of course more complex than simply the one
urn. They find that subjects treat the unknown and complex urns quite similarly,
strongly correlated (p. 1958). I find this agreeing with my opinion that Ellsberg’s
unknown urn is not about unknown probability but about weird silly urns. In
experiment 2, two dice are thrown, each giving one of 10 numbers, numbered 0
... 9. In one treatment, simple risk, they just compose two-digit nos. 00 ... 99 and
ask probabilities of number between 1 (included) and 25 (included), which has
probability 1/4. In the other treatment, complex risk, they take the sum of the two
throws. The event that the sum is between 2 (included) and 6 (included) also has
probability 1/4 (the authors claim so and | trust them) but this is a complex risk.
They find, in proper scoring rules, that people treat multistage and complex
probabilities quite similarly, strongly correlated.

A difficulty is that the complex probabilities are simply too complex for
subjects to get, so that for them it is not risk but ambiguity. The authors seem to
discuss this somewhere but I don’t know where.

source-dependent utility: Experiment 1 & 2 find the same utility for different
sources (p. 1956 & 1959).

The authors take (their versions of) the parameters of the Prelec family as
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indexes of pessimism and insensitivity. Both pessimism and insensitivity are
larger for unknown and complex than for known (so, ambiguity aversion) in
Experiment 1 (p. 1957). In Experiment 2, insensitivity is larger for two-
stage/complex than for simple, but pessimism is the same (p. 1959).

ambiguity seeking for unlikely: they confirm ambiguity seeking for unlikely
and aversion for likely.

P. 1961, 85.5, is more pessimistic on the source method than | am. The
following sentence is their sentence in 85.5 but with everywhere “the source

29 ¢¢

method” replaced by “utility theory,” “source function” by “utility function,” and
“source (of uncertainty)” by “commodity”:

“Indeed, because it is context dependent, utility theory has an infinite number of degrees of

freedom (i.e., a different utility function for each commodity). As a result, utility theory does not

lend itself to out of sample prediction: knowing an agent’s attitude toward one commodity does
not provide guidance as to the attitudes of that agent toward a different commodity.” Note that
Abdellaoui et al. (2011) call the DOMAIN rich, not their model. Every ambiguity
theory has to deal with source dependence. Multiple prior models will have to
have different sets of priors for the Dow Jones index than for the Amsterdam
index, and the smooth model will have to have different two-stage
decompositions there. (And, what I empirically predict, deviating from KMM’s
views, also different ¢ functions.)

P. 1963, Appendix C, suggests improvements of the statistics of Abdellaoui et

al. | agree with this appendix. The authors write: “First, the t-tests conducted in Step 3

to compare the distributions of wi(j/8) across treatments are valid if one treats the wi(j/8) as
(recoded) data, but they are not valid if one treats the wii(j/8) as econometric estimates, i.e.,

random variables whose standard deviations depend on the sampling error from the estimation of

... This puts things exactly right. Outside econometrics, the first approach is
common and we followed it.

The reason that Abdellaoui et al. used a two-step parametric approach, with an
extra parameter w(1/2) estimated, is that such a procedure can be interesting for
interactive decision analysis sessions where w(1/2) is a once-and-for-all
correction factor. %}

Armantier, Olivier & Nicolas Treich (2016) “The Rich Domain of Risk,”
Management Science 62, 1954-1969.
https://doi.org/10.1287/mnsc.2015.2215
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{% Model for calculation costs %}

Armel, K. Carrie & Antonio Rangel (2008) “Neuroecoomic Models of Computation
Time and Experience on Decision Values,” American Economic Review, Papers
and Proceedings 98, 163-168.

{% probability communication: Subjects are given probabilities in described (DFD)
and experienced (DFE) format. The latter gives better understanding, with fewer
biases. %}

Armstrong, Bonnie & Julia Spaniol (2017) “Experienced Probabilities Increase
Understanding of Diagnostic Test Results in Younger and Older Adults,”
Medical Decision Making 37, 670-679.

{% %}

Armstrong, J. Scott (2001) “Combining Forecasts.” In J. Scott Armstrong (ed.),
Principles of Forecasting: A Handbook for Researchers and Practitioners.”
Kluwer Academic Publishers, Norwell, MA, 417-439.

{% P. 39 gives many references on the relation between properties of Choquet
integrals and properties of capacities. %}

Armstrong, Thomas E. (1990) “Comonotonicity, Simplicial Subdivision of Cubes and
Non-Linear Expected Utility via Choquet Integrals,” Dept. of Mathematics and
Statistics, University of Maryland, Baltimore, MD 21228.

{% conglomerability %}
Armstrong, Thomas E. (1990) “Conglomerability of Probability Measures on Boolean
Algebras,” Journal of Mathematical Analysis and Applications 150, 335-358.

{% %}

Armstrong, Thomas E. & William D. Sudderth (1989) “Coherent Inference for
Improper Priors and from Finitely Additive Priors,” Annals of Statistics 17, 907—
919.

{% %}
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Armstrong, Thomas E. & William D. Sudderth (1989) “Locally Coherent Rates of
Exchange,” Annals of Statistics 17, 1394-1408.

{% %}
Armstrong, Wallace E. (1948) “Uncertainty and the Utility Function,” Economic
Journal 58, 1-10.

{% Known as “The Port Royal Logic.”
Citation of Keynes (1921, p. 308).

“In order to judge of what we ought to do in order to obtain a good and to avoid an evil, it is

necessary to consider not only the good and evil in themselves, but also the probability of their

happening and not happening, and to regard geometrically the proportion which all these things

have, taken together.”

Is this the first statement of the expectation principle, even more so in the
context of the expected utility criterion to guide decisions, with also utility
recognizable in the sense that the good and the evil are apparently assumed
quantifiable because a geometric mean (I assume probability-weighted average)
can be taken? %}

Arnauld, Antoine & Pierre Nicole (1662) “La Logique ou | ‘Art de Penser: Contenant,
outre les Régles Communes, Plusiers Observations Nouvelles, Propre a Former
le Jugement.” Known as “Logique de Port-Royal.” Translated into English by
James Dickhoff & Patricia James (1964) “The Art of Thinking; Port-Royal
Logic,” Bobbs-Merrill, Indianapolis.

{% African scholar in third//fourth century. Primitive predecessor of Pascal’s proof;
discussed by Mellers et al. %}

Arnobius, (1949) “The Case Against the Pagans.” Translated into English by A.
Hamilton Bryce & Hugh Campbell, Newman Press, Winchester, MD, 116-117.

{% probability communication: 66 cancer patients received either visualized or
nonvizualized info about risky probabilities. The vizualized patients remembered
the info better. %}

Arrick, Bradley A., Katarzyna J. Bloch, Laura Stein Colello, Steven Woloshin, & Lisa
M. Schwartz (2019) “Visual Representations of Risk Enhance Long-Term
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Retention of Risk Information: A Randomized Trial,” Medical Decision Making
39, 100-107.

{% Discusses welfare evaluations for variable population sizes, showing that average
evaluations can give different rankings than additive by ignoring deads for
instance. The paper is not theoretical/axiomatic as many papers by Blackorby et
al., and also Kothiyal, Spinu, & Wakker (2015 OR), but it gives nice empirical
and historical examples. %}

Arrighi, Yves, Mohammad Abu-Zaineh, & Bruno Ventelou (2015) “To Count or Not
to Count Deaths: Reranking Effects in Health Distribution Evaluation,” Health
Economics 24, 193-205.

{% %}

Arrow, Kenneth J. (1948) “The Possibility of a Universal Social Welfare Function,”
Project RAND, RAD(L)-289, 26 October, Santa Monica, California,
(hectographed).

{% risky utility u = transform of strength of preference v, latter doesn’t exist: p.

529 writes (for welfare and not for risk): “and in any case, it is an assumption of a totally

different logical order from that of utility maximization itself. The older discussions of
diminishing marginal utility as arising trom the satisfaction of more intense wants first make more

sense, although they are bound up with the untenable notion of measurable utility. However, their

fundamental point seems well taken.” %}

Arrow, Kenneth J. (1951) “An Extension of the Basic Theorems of Classical Welfare
Economics.” In Jerzy Neyman (ed.) “Proceedings of the Second Berkeley
Symposium on Mathematical Statistics and Probability,” University of California

Press.

{% %}
Arrow, Kenneth J. (1951) “Social Choice and Individual Values.” Wiley, New York.
(9™ edn. 1972, Yale University Press, New Haven.)

{% P. 404, opening para, writes that uncertainty is present in all our decisions and that

uncertainty theory can answer all questions in life, but the author is not subject to
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the ubiquity fallacy because he carefully lets others say this (not ubiquity
fallacy). This paper immediately starts with a first signal of the depth and
subtleness of the author! At least at the age he had then.

P. 405 in this preSavage (1954) paper writes “the distinction between the two will be
carefully maintained.” where “the two” means consequences versus acts. But he
never clearly states how acts, consequences, and events are formally related.

P. 405/406 give some nice words on free will/determinism:

I do not wish to face here the question whether or not there is any
“objective” uncertainty in the economic universe, in the sense
that a supremely intelligent mind knowing completely all the
available data could know the future with certainty. The

tangled web of the problem of human free will does not really
have to be unraveled for our purposes; surely, in any case, our
ignorance of the world is so much greater than the “true” limits
to possible knowledge that we can disregard such metaphysical
questions.

P. 406: “In view of the general tradition of economics, which tends to regard rational
behavior as a first approximation to actual, | feel justified in lumping the two classes of theory

together.”” That this was view in economics up to 1980s is stated also in opening
para of McQuillin & Sugden (2012 p. 553). A nice accompanying citation is from
Newton (1687): ““I can calculate the motion of heavenly bodies, but not the madness of
people.”

P. 407, on coexistence of gambling and insurance, mentions, as a class of
economic phenomena that by their definition are concerned with uncertainty,
insurance and gambling. Then writes, “A theory of uncertainty must account for the
presence of both.”

P. 410 middle: statistical hypothesis are uncertainty but not risk (I mean, no
probabilities)

Pp. 410-411 describes various views on probability

P. 411, footnote 4, describes the idea of matching probability.

End of §83.1.1 seems to criticize Lange incorrectly for assuming cardinal
probabilities if only ordinal info. Ordinal info about probabilities easily gives
cardinal info because of additivity, if A,B,C are three mutually exclusive and
exhaustive events, then A ~ B ~ C immediately implies that their probabilities are
1/3.
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P. 412: Jacob Bernoulli first formulated the principle of insufficient reason in
the 17th century. P. 413 2nd para will discuss its problem.

P. 416: Keynes essentially abandons completeness of preference when
handling subjective probabilities. (P.s.: Keynes likes logical interpretation of
probability)

P. 418 etc. is on foundations of statistics, its early history, origin of Neyman-
Pearson.

P. 419 defines, for potential surprise, the max and min operations for union
and intersection, which will later underly fuzzy sets.

P. 421 writes “With the development of the utility theory of value in the 1870°’s,
Bernoulli’s proposal was found to fit in very well, especially in view of the common assumption
of diminishing marginal utility of income.” Arrow gives no references from that period,
unfortunately.

P. 422 mentions nonEU models though it seems to be only models based on
moments.

P. 423: risky utility u = transform of strength of preference v, latter
doesn’t exist: “This argument, however, was undermined by the rise of the indifference-curve
view of utility, due to Pareto, where utility ceased to have any objective significance, and in
particular diminishing marginal utility had lost its meaning.” P. 425 repeats the point: “First,
the utilities assigned are not in any sense to be interpreted as some intrinsic amount of good in the
outcome (which is a meaningless concept in any case).”

P. 423 1st para mentions sign dependence.

P. 424: “Ramsey’s work was none too clear.”

P. 424 3rd para and further: RCLA

P. 424/425: substitution-derivation of EU: not really, but gives ingredients.
P. 424 states weak ordering, p. 424/425 the standard gamble (SG)-assumption,
and p. 425 the substitution principle; impressive is Footnote 22 on p. 425, a point
that | had found before reading it here after considerable thinking, and showing
that Arrow really understood how to prove the result.

P. 425: “If, as seems natural, we demand that all utilities be finite,”

Early mention of maxmin EU: p. 429 second para describes it, and refers to
Wald (1950).

P 428 last para points out that the significance level of Neyman-Pearson is

arbitrary.
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P. 429 3rd para: Wald’s maxmin criterion fully reflects the idea of complete
ignorance. Note that he formulates Wald’s principle in an Anscombe-Aumann
setting. He criticizes it for nature not behaving like a zero-sum-game opponent.

P. 429/430 refers to Savage’s maxmin regret, apparently stated in a 1948
course, and also to Chernoff’s demonstration that I1A then is violated. So,
Chernoff (1949, unpublished) already had an example of IIA.

P. 431: that de Finetti’s bookmaking is not reasonable for high stakes.

Pp. 431-432 describes a state-dependent version of the theorem of Anscombe
& Aumann (1963), referring to Rubin (1949, 1950) and Chernoff (1949, 1950)
for it.

P. 432 /. 1 describes the vNM independence axiom.

P. 432, sign-dependence (when discussing Shackle’s work): “The exposition is

greatly complicated by his insistence on differentiating between gains and losses. It is completely

unclear to me what the meaning of the zero-point would be in a general theory; after all, costs are
usually defined on an opportunity basis only.”
Seems to mention early solutions to the St. Petersburg paradox that assumed

nonlinear probability weighting.
criticizing Knight (1921) for low quality: Arrow is cynical and critical of
Knight in many places. %}

Arrow, Kenneth J. (1951) “Alternative Approaches to the Theory of Choice in Risk-
Taking Situations,” Econometrica 19, 404-437.
https://doi.org/10.2307/1907465

{% Seems to be among the first to use the state-preference approach where states of
nature are like dimensions of commodity bundles.

Théoreme 3: risk aversion under EU holds if and only if U is concave; only for
50-50 lotteries. (The risk aversion statement is discussed on p. 95, following the
theorem. %}

Arrow, Kenneth J. (1953) “Le Role des Valeurs Boursiéres pour la Répartition la
Meilleure des Risques.” Colloques Internationaux du Centre National de la
Recherche Scientifique (Econométrie) 40, 41-47. Translated into English as “The
Role of Securities in the Optimal Allocation of Risk-Bearing,” Review of
Economic Studies 31 (1964), 91-96.


https://doi.org/10.2307/1907465
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{% P. 7 gives, for decision making under risk with a continuum of utility range, the
reasoning that, under EU and completeness, U must be bounded by a variation of
the St. Petersburg paradox, and refers to Menger for this point. %}

Arrow, Kenneth J. (1958) “Bernoulli Utility Indicators for Distributions over
Arbitrary Spaces,” Technical Report 57, Dept. of Economics, Stanford
University, Stanford, CA, USA.

{% Axiom C4 is IIA, not in the Arrow-social choice sense, but in the revealed-
preference sense, for multivalued choice functions. This is the first published
version of the condition it seems. Nash (1950, Axiom 3) had a special case of this
condition (for single-valued choice functions, where it coincides with some other
conditions). %}

Arrow, Kenneth J. (1959) “Rational Choice Functions and Ordering,” Economica,
N.S., 26, 121-127.

{% Moral hazard. Seems to show that under actuarially unfair coinsurance (loading
factor in insurance premium) and EU with concave utility, no complete insurance
is taken. %}

Arrow, Kenneth J. (1963) “Uncertainty and the Welfare Economics of Medical Care,”
American Economic Review 53, 941-969.

Reprinted in Kenneth J. Arrow (1971) “Essays in the Theory of Risk Bearing.”

{% Seems to prove that deductible is Pareto optimal relative to coinsurance etc.
Seems to be a famous result.
An amusing pastime is to read justifications of axioms that authors give who
don’t have any serious argument to give. Here is a strong, often cited, bluff act by
Arrow (1971 p. 48): “The assumption of Monotone Continuity seems, | believe correctly, to
be the harmless simplification almost inevitable in the formalization of any real-life problem.”
(criticizing the dangerous role of technical axioms such as continuity)

1971, p. 52: probabilistic beliefs: If the probability distribution of
consequences is the same for two acts, they are indifferent. Assumption 2.1.2 in
Wakker (2010) calls it decision under risk.

1971, p. 64/65 shows that under his Monotone continuity axiom, utility
function u of Savage’s model must be bounded.
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1971, p. 26/27: RCLA is rational (called utility boundedness theorem later
(??7)

1971, p. 35, seems to write: “the behavior of these measures as wealth varies is of the
greatest importance for prediction of economic reactions in the presence of uncertainty.”

1971, p. 90/91: funny citation, “Brethren, here there is a great difficulty; let us face it
firmly and pass on.”

1971, P. 96: on quadratic utility, “is unacceptable since it violates the principle of
decreasing absolute risk aversion.”

decreasing ARA/increasing RRA:
(1) 1971, p. 96, on decreasing ARA (absolute risk aversion), seems to write:
““seems supported by everyday observation.”

(2) 1971, p. 97, on decreasing ARA/increasing RRA, seems to write: “the

hypothesis of increasing RRA [relative risk aversion] is not easily confrontable with intuitive
evidence. The assertion is that if both wealth and size of bet are increased in the same proportion,
the willingness to accept the bet (as measured by the odds demanded) should decrease. The

hypotheses will be defended partly by its consistency with general theoretical principles and

partly by its success in explaining economic behavior.” It seems that Arrow’s theoretical
principle is based on the assumption that utility should be bounded from above
and from below, which I find unconvincing as an argument.

decreasing ARA/increasing RRA: p. 103/104 seems to give an additional
argument for increasing RRA.

Section 11.2 points out that government should not insure, because the stakes
are (almost always) moderate given the budget of the government.

1965 in fact does DUR only. %}

Arrow, Kenneth J. (1965) “Aspects of the Theory of Risk-Bearing.” Academic

Bookstore, Helsinki. Elaborated as Kenneth J. Arrow (1971) “Essays in the
Theory of Risk-Bearing.” North-Holland, Amsterdam.

{% %}
Arrow, Kenneth J. (1968) “The Economics of Moral Hazard: Further Comment,”

American Economic Review 58, 537-539.
Reprinted in Kenneth J. Arrow (1971) “Essays in the Theory of Risk Bearing,”
North-Holland, Amsterdam.
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{% Elaboration of Arrow (1965). Comments see there. %}
Arrow, Kenneth J. (1971) “Essays in the Theory of Risk Bearing.” North-Holland,
Amsterdam.

{% dynamic consistency: forgone-event independence: principle of conditional
preference: “what might have happened under conditions that we know won’t prevail should
have no influence on our choice of actions” %}

Arrow, Kenneth J. (1972) “Exposition of the Theory of Choice under Conditions of
Uncertainty.” In Charles Bartlett McGuire & Roy Radner (eds.) Decision and

Organization, North-Holland, Amsterdam.

{% crowding-out: seems that he cannot believe what Titmuss claimed on payment
for blood. %}

Arrow, Kenneth J. (1972) “Gifts and Exchanges,” Philosophy and Public Affairs 1,
343-362.

{% Z&Z? %}
Arrow, Kenneth J. (1973) “Theoretical Issues in Health Insurance.” University of

Essex, Colchester, England.

{% %}

Arrow, Kenneth J. (1974) “The Use of Unbounded Utility Functions in Expected-
Utility Maximization: Response,” Quarterly Journal of Economics 88, 136-138.
https://doi.org/10.2307/1881800

{% %}
Arrow, Kenneth J. (1974) “Optimal Insurance and Generalized Deductibles,”
Scandinavian Actuarial Journal 1, 1-42.

{% Irrationalities in intertemporal markets and relevance to that of psychologists’
(K&T, etc.) findings. %}
Arrow, Kenneth J. (1982) “Risk Perception in Psychology and Economics,”

Economic Inquiry 20, 1-9.


https://doi.org/10.2307/1881800
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{% coherentism: The paper takes, as a commonly accepted practice of those days,
rationality as completeness and transitivity of preference. The beginning of §lllI,
p. S390, points out that this deviates from everyday usage. It discusses rationality
purely and only from the economic perspective, within economic markets and so
on. It, therefore, is not relevant for current (2018) debates in behavioral
economics. %}

Arrow, Kenneth J. (1986) “Rationality of Self and Others in an Economic System,”
Journal of Business 59, S385-S399.

{% %}

Arrow, Kenneth J., Enrico Colombatto, Mark Perlman, & Christian Schmidt (eds.)
The Rational Foundations of Economic Behavior: Proceedings of the IEA
Conference Held in Turin, Italy, 225-250, St. Martins Press, New York.

{% Give duality conditions for optimization with quasi-concave functions. %}
Arrow, Kenneth J. & Alain C. Enthoven (1961) “Quasi-Concave Programming,”
Econometrica 29, 779-800.

{% principle of complete ignorance: on this topic.
ambiguity seeking for unlikely and inverse S: The a-Hurwicz criterion is
inverse S! It assigns 1—a weight to the best outcome, no matter how unlikely. In
an Ellsberg unknown urn with many colors a gamble on one color gives generates
ambiguity seeking!
P. 2: “But how we describe the world is a matter of language, not of fact.”
biseparable utility. %}

Arrow, Kenneth J. & Leonid Hurwicz (1972) “An Optimality Criterion for Decision
Making under Ignorance.” In Charles F. Carter & James L. Ford (1972)
Uncertainty and Expectations in Economics: Essays in Honour of G.L.S. Shackle,
1-11, Basil Blackwell, Oxford.

{% discounting normative: seem to consider it OK normatively. Seem to write: “itis
hard to see why the revealed preference of individuals should be disregarded in the realm of time,

where it is accepted, broadly speaking, in evaluating current commodity flows” (p. 12). %}
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Arrow, Kenneth J. & Mordecai Kurz (1970) “Public Investment, the Rate of Return,

and Optimal Fiscal Policy.” Johns Hopkins University Press.

{% %}
Arrow, Kenneth J. & Robert C. Lind (1970) “Uncertainty and the Evaluation of

Public Investment Decisions,” American Economic Review 60, 364-378.

{% Argue that the utility function in expected utility better be bounded, as Arrow
argued before. Although in many respects | admire Arrow, especially when he
was young, | always found his views on unbounded utility narrow. %}

Arrow, Kenneth J. & Marcel Priebsch (2014) “Bliss, Catastrophe, and Rational
Policy,” Environmental and Resource Economics 58, 491-509.

{% %}
Arrow, Kenneth J. & Hervé R. Raynaud (1986) “Social Choice and Multicriterion
Decision Making.” MIT, C idge, MA.

{% %}
Arrow, Kenneth J., Amartya K. Sen, & Kotaro Suzumura (2007) “Handbook of Social
Choice and Welfare, Vol. 2” Elsevier, Amsterdam.

{% Report on WTP etc. They seem to acknowledge that subjects can have different
discount rates for different time horizons, which also supports using different
discount rates than the market rate. %}

Arrow, Kenneth J., Robert M. Solow, Paul R. Portney, Edward E. Leamer, Roy
Radner, & Howard Schuman (1993) “Report of the NOAA Panel on Contingent
Valuation,” Federal Register 58, 4602-4614.

{% Seem to argue that the Safra & Segal (2008) account of Rabin’s paradox will not
hold if RCLA is violated and people, for instance, do recursive nonEU. %}

Artstein-Avidan, Shiri & David Dillenberger (2015) “Dynamic Disappointment
Aversion: Don’t Tell Me Anything until You Know for Sure.” Working paper.
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{% They do not consider binary preferences over acts (they call them “risks”), but a
representing function called risk measure. More precisely, the risk measure is
minus 1 times a representing function. Then they do two things.

(1) They provide mathematical results that are not new but have been known
before, not only by Huber (1981, Ch. 1, Proposition 2.1, preceding their
Proposition 4.1) which they cite but also by multiple prior papers Gilboa &
Schmeidler (1989) and Chateauneuf (1991).

(2) They present a naive interpretation of their axiomatization. If authors/readers
did not see axiomatizations before, they can intimidate/get-intimidated by
claiming that their axioms are criteria of rationality. Authors in that spirit often
use broad uninformative terms such as rationality/consistency/coherence; this
paper uses the term coherent. But if you have seen 100 axiomatizations before,
you don’t get impressed by yet one more, and you don’t use such broad
uninformative terms anymore.

It so happened that in the field of risk measures, axiomatizations had not been
seen before. Hence, the average researcher in that field got impressed by the
axiomatization in this paper and it became seminal. It is of course very useful that
this paper introduced axiomatizations in the field of risk measures. %}

Artzner, Philippe, Freddy Delbaen, Jean-Marc Eber, & David Heath (1999) “Coherent
Measures of Risk,” Mathematical Finance 9, 203-228.
https://doi.org/10.1111/1467-9965.00068

{% The authors point to much empirical evidence for risk and ambiguity seeking
(ambiguity seeking), citing a.0. Trautmann & van de Kuilen (2015) for empirical
evidence on the fourfold pattern. They show that equilibria still exist if
sufficiently many agents are risk- and ambiguity averse. %}

Araujo, Aloisio, Alain Chateauneuf, Juan Pablo Gama, & Rodrigo Novinski (2018)
“General Equilibrium with Uncertainty Loving Preferences,” Econometrica 86,
1859-1871.
https://doi.org/10.3982/ECTA14777

{% Consider incomplete markets and frictons that sometimes lead to nonEU pricing,

such as through Choquet integrals or maxmin EU. %}


https://doi.org/10.1111/1467-9965.00068
https://doi.org/10.3982/ECTA14777
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Araujo, Aloisio, Alain Chateauneuf, José Heleno Faro, & Bruno Holanda (2019)
“Updating Pricing Rules,” Economic Theory 68, 335-361.

{% They use the LISS panel, measure inconsistencies in choice lists through the
money pump index, and relate it with demographic variables. It is negatively
related with wealth, also if correcting for cognitive ability and other things. %}

Aurts, Sara, Qiyan Ong, Jianying Qiu, & Jana Vyrastekova (2023) “Choice
(In)Consistency and Real-Life Outcomes, in preparation.

{% game theory for nonexpected utility: do it for maxmin EU. %}
Aryal, Gaurab & Ronald Stauber (2014) “Trembles in Extensive Games with
Ambiguity Averse Players,” Economic Theory 57, 1-40.

{% Cominimum independence means that two acts take their minimal value at the
same state s. £-cominimum independence requires it for every event in the
partition €. It means that minimal values are over- or underweighted within every
element of &. It is a generalization of the special case of neo-additive capacities
that only overweight minimal outcomes (Gilboa 1988 JMP; Jaffray 1988 Theory
and Decision). (EU+a*sup+b*inf). It also generalizes Kajii, Kojima, & Uic
(2007 JME), for one thing by allowing infinite state spaces. %}

Asano, Takao & Hiroyuki Kojima (2015) “An Axiomatization of Choquet Expected
Utility with Cominimum Independence,” Theory and Decision 78, 117-1309.

{% dynamic consistency. NonEU & dynamic principles by restricting domain of
acts; updating: nonadditive measures
The authors examine updating of a nonadditive measure, denoted v, in Choquet
expected utility. | will discuss it from the perspective of 89 of
Sarin, Rakesh K. & Peter P. Wakker (1998) “Revealed Likelihood and Knightian
Uncertainty,” Journal of Risk and Uncertainty 16, 223-250,
SW henceforth, a paper not cited by the authors. For updating, v(S|A), three
events play a role: AnS, A\S, and A®. SW argue that the various updating
methods in the literature differ in the rank-order assumptions that they make. For

instance, the Bayesian rule, v(S|A) = v(s N A)/V(A) assumes s N A in the best
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ranking position, A\S 2nd best, and A° worst. Dempster-Shafer and Fagin-
Halpern assume two different rank-orderings. There are six ways to rank-order
the three events, so, one can think of three more update rules in this spirit. For
Baysian updating, one should assign the worst outcome to A°. This paper shows
that it can be captured by imposing a lower-constrained dynamic consistency, so,
only if A® has the worst outcome. Upper-constrained dynamic consistency
captures Dempster-Shafer.

To have consequentialism w.r.t. a conditioning event A, we need to have
Choquet-expected utility conditional on A, involving comonotonicity restricted to
A. The authors capture this using conditional comonotonicity. %}

Asano, Takao & Hiroyuki Kojima (2019) “Consequentialism and Dynamic
Consistency in Updating Ambiguous Beliefs,” Economic Theory 68, 223—-250.

{% measure of similarity %}
Ashby, F. Gregory & Daniel M. Ennis (2007) “Similarity Measures.” In Eugene M.
Izhikevich (ed.), Scholarpedia, 2(12): 4116.

{% measure of similarity %}
Ashby, F. Gregory & Nancy A. Perrin (1988) “Toward a Unified Theory of Similarity
and Recognition,” Psychological Review 95, 124-150.

{% Use TTO; abstract: “the most striking differences were found between women who had
experienced breast cancer and those who had not.”” They later on explain that their group
of patients was a relatively favorable group without recurrencies. Only 17 who
had had breast cancer.

Discuss who is the appropriate valuer of health states for public policies,
informed members from the general public (refer to Torrance for this viewpoint),
people in the health state, or health professionals. %}

Ashby, Stephen J., Moira O’Hanlon, & Martin J. Buxton (1994) “The Time Trade-Off
Technique: How Do the Valuations of Breast Cancer Patients Compare to Those
of Other Groups?,” Quality of Life Research 3, 257-265.

{% real incentives/hypothetical choice, for time preferences: they implement real

incentives. %}
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Ashby, Nathaniel J.S. & Tim Rakow (2017) “When Time is (not) Money: Preliminary
Guidance on the Interchangeability of Time and Money in Laboratory-Based
Risk Research, Journal of Risk Research, 21, 1036-1051.
https://doi.org/10.1080/13669877.2017.1281334

{% Nice title!

If a riskless outcome is presented as an option to witness the outcome of a
lottery without playing it, then subjects become more risk seeking. Also if the
expected value is bad. %}

Ashby, Nathaniel J. S., Tim Rakow, & Eldad Yechiam (2017) “Tis Better to Choose
and Lose than to never Choose at All,” Judgment and Decision Making 12, 553—
562.

{% dynamic consistency; Relates dynamic consistency to revision-proofness,
unifying individual choice and a refinement of subgame-perfectness of game-
theory. It refines Peleg & Yaari (1973) and Goldman (1980) by considering
indifferences and infinite time horizons. %}

Asheim, Geir B. (1997) “Individual and Collective Time-Consistency,” Review of
Economic Studies 64, 427-443.

{% %}
Asheim, Geir B. (2010) “Intergenerational Equity,” Annual Review of Economics 2,
197-222.

{% Discuss mathematical problems of evaluating infinite income streams. Propose
not to require complete preference, but to consider only choice functions in
limited choice sets and to impose conditions on this. %}

Asheim, Geir B., Walter Bossert, Yves Sprumont & Kotaro Suzumura (2010)

“Infinite-Horizon Choice Functions,” Economic Theory 43, 1-21.

{% %}
Asheim, Geir B., Kohei Kamaga, Stéphane Zuber (2022) “Infinite Population
Utilitarian Criteria,” (CESifo Working Paper No. 9576).


https://doi.org/10.1080/13669877.2017.1281334
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{% Introduce a new axiom, “Hammond equity for the future” that axiomatizes a
family of general discounting. They show that the deviation from Koopmans’
discounted utility is primarily due to his assumption of separability of the first
two periods. %}

Asheim, Geir B., Tapan Mitra, & Bertil Tungodden (2012) “Sustainable Recursive
Social Welfare Functions,” Economic Theory 49, 267-292.

{% Extend Zuber & Asheim (2012) to variable population size. %}

Asheim, Geir B. & Stéphane Zuber (2014) “Escaping the Repugnant Conclusion:
Rank-Discounted Utilitarianism with Variable Population,” Theoretical
Economics 9, 629-650.

{% %}

Ashraf, Nava, Dean Karlan, & Wesley Yin (2006) “Tying Odysseus to the Mast:
Evidence from a Commitments Savings Product in the Phillippines,” Quarterly
Journal of Economics 121, 635-672.

{% %}

Ashworth, Mark, Susan I. Robinson, Emma Godfrey, Henk Parmentier, Melanie
Shepherd, Jeremy Christey, Kevin Wright, & Veronica Matthews (2005) “The
Experiences of Therapists Using a New Client-Centered Psychometric
Instrument, PSYCHLOPS (Psychological Outcome Profiles),” Counselling &
Psychotherapy Research 5, 37-42.

{% Used Roger Cooke’s 1991 expert aggregation method. %}
Aspinall, Willy (2010) “A Route to more Tractable Expert Advice,” Nature 463, 294—
295.

{% Strict convexity means that attitudes become infinitely risk averse at the lower
end. This becomes too much to be reconcilable with continuity. A funny paradox.
%}

Assa, Hirbod & Alexander Zimper (2018) “Preferences over All Random Variables:
Incompatibility of Convexity and Ccontinuity,” Journal of Mathematical

Economics 75, 71-83.
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{% This paper examines a nonadditive probability space (Q2,F, v) where v can be
nonadditive. A topology on the set of random variables satisfies BA if any open
set containing X contains a set {Y: v{|Y-X| > c} < ¢ for some positive c, ¢,
reminiscent of convergence in measure as in the weak LLN. If v is atomless, then
continuity and convexity imply monotonicity. One can’t have continuty,
convexity, and monotonicity over all loss variables (mainly because utility then
has to be unbounded). The results remind me some of Wakker & Yang (2019,
JET), which shows, roughly, that monotonicity and convexity imply continuity
under RDU. %}

Assa, Hirbod & Alexander Zimper (2021) “When a Combination of Convexity and
Continuity Forces Monotonicity of Preferences,” International Journal of

Approximate Reasoning 136, 86-109.

{% losses from prior endowment mechanism;
risk seeking for symmetric fifty-fifty gambles: They find risk neutrality
there and, hence, conclude that no loss aversion. Have a design with 0.1, 0.5, and
0.9 probability at best outcomes, with mixed prospects, testing preferences for
skewness. They find that utility does not explain much, but probability weighting
and likelihood insensitivity do.
equate risk aversion with concave utility under nonEU: unfortunately, they
use the term risk-loving and risk aversion for utility curvature even though
nonEU, but they properly define so explicitly, so that it is not confusing. %}
Astebro, Thomas, José Mata, & Luis Santos-Pinto (2015) “Skewness Seeking: Risk
Loving, Optimism or Overweighting of Small Probabilities,” Theory and
Decision 78, 189-208.

{% Reviews papers that study relation between entrepreneurship and, either, risk
attitudes (from real-life actions; from hypothetical risky-choice questions; and
from real incentive- risky-choice questions), or three kinds of overconfidence (p.
58: 1: overestimation: thinking one is too good absolutely (also called illusory
superiority); (2) overplacement: thinking one is too good relative to others; (3)

overprecision: one is overcertain about one’s opinions. Distinguishes
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overconfidence from optimism. Often seeks to link with behavioral views. The
evidence found in the literature is not very clear.

When analyzing effects of risk attitudes, a confound is that entrepreneurs will
be in different risk situations than nonentrepreneurs, and that rather than different
risk attitude could play a role. This is a general problem when relating risk
attitude (or whatever) to demographics (or whatever). The longitudinal studies at
the bottom of p. 56 can avoid this confound.

There is a paradox of many people starting business with high chance of
failing, and low average returns. The paper gives references to document this.

The contribution of this paper appears best from the following sentence: p. 51:
“... our reading of the literature suggests that even papers that find evidence consistent with one
interpretation are often unable to rule out other mechanisms ....”

Pp. 56-57: Prospect theory not cited.

P. 61 ff. discusses nonpecuniary benefits, but it is hard to say anything about
those.

P. 64 ff. present new frontiers. %}

Astebro, Thomas, Holger Herz, Ramana Nanda, & Roberto A. Weber (2014)
“Seeking the Roots of Entrepreneurship: Insights from Behavioral Economics,”
Journal of Economic Perspectives 28, 49-70.
https://doi.org/10.1257/jep.28.3.49

{% On expert aggregation. A big (N = 2400) study of the big probability-elicitation
competition that started in 2011. In 2011 the Intelligence Advanced Research
Project Agency (IARPA), the research wing of the intelligence community,
sponsored a multiyear forecasting tournament. Five university-based programs
competed to develop the most innovative and accurate methods possible to
predict a wide range of geopolitical events.

They find that simple polls with discussions (“converge”) work best, then
weighted averaging of simple polls (mix of “merge” and “purge”), then
prediction markets, and, worst, unweighted averaging of simple polls (“merge”).
In weighted averaging, the weights are not derived from the data set used to
evaluate, in which case it would be just data fitting with the more parameters the
better, but they were derived from other data in the past, so that it is proper
prediction. Still no surprise that it does well because it is using more info (also


https://doi.org/10.1257/jep.28.3.49
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the past data). That converge works best is also not surprising, because experts
can share info and learn. In the case of converge, at the end they still could all do
individual judgment and they need not produce a consensus view. This avoids
strategic behavior.

P. 694 2" column /. 4: “Prediction markets generally produce adequately calibrated
prices, with the excepotion of the favorite long-shot bias.”” Restated, with references on top
of p. 698. Following Rothschild (2009), they do recalibration for overconfidence,
which seems to be good.

P. 701: in prediction markets, more than 50% of all orders were placed by the
most active 5%.

P. 703 bottom of 1% column: maybe experts did not understand well how
prediction markets work. Then there is a possibility for improvement. %}

Atanasov, Pavel, Phillip Rescober, Eric Stone, Samuel A. Swift, Emile Servan-
Schreiber, Philip Tetlock, Lyle Ungar, & Barbara A. Mellers (2017) “Distilling
the Wisdom of Crowds: Prediction Markets vs. Prediction Polls,” Management
Science 63, 691-706.

{% decreasing ARA/increasing RRA: seems to use power utility. %}
Atkinson, Anthony B. (1970) “On the Measurement of Inequality,” Journal of
Economic Theory 2, 244-263.

{% utility depends on probability %}
Atkinson, John W. (1957) “Motivational Determinants of Risk-Taking Behavior,”
Psychological Review 64, 359-372.

{% %}

Atkinson, Richard C., Richard J. Herrnstein, Gardner E. Lindzey, & R. Duncan Luce
(1988, eds.) “Stevens Handbook of Experimental Psychology; 2" edn.” Wiley,
New York.

{% Introduced overtaking criterion, simultaneously with von Weizsacker (1965). %}
Atsumi, Hiroshi (1965) “Neoclassical Growth and the Efficient Program of Capital

Accumulation,” Review of Economic Studies 32, 127-136.
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{% This review of my book captures both the general spirit and many details of the
book very well. | was happy to see such good reading and understanding. My
only objection is that the author uses the term RDEU rather than RDU.:)

Somer minor details:

Footnote 1: The book does not use the term subjective probability for
transformed probabilities, and uses subjective probability only for additive
probabilities as in Savage (1954). It warns against the former use on p. 49
preceding Exercise 2.3.1.

P. 241 Footnote 2 explains why my book does not consider the Készegi &
Rabin (2006) theory of endogenous reference points.

The “questionable assumption” (book review p. 539 /. —6), assumed to be
implicit and critical, that probabilities be weighted the same under risk and
ambiguity, is vacuous. Ambiguity is BY DEFINITION whatever the difference is
between unknown and known probability. And if probability is weighted
differently under unknown probability than under known probability (I have
difficulties in understanding what probabilities and their weighting may mean in
the first case, but try to understand the author as much as can), then that
difference is ambiguity BY DEFINITION. The point is discussed more by
Abdellaoui et al. (2011, American Economic Review), p. 719, under “Ambiguity
or Different Risk Attitudes?—A Terminological Issue.—”. %}

Attanasi, Giuseppe (2011) Book Review of: Peter P. Wakker (2010) “Prospect
Theory: For Risk and Ambiguity, Cambridge University Press, Cambridge, UK,”
Journal of Economic Psychology 32, 538-540.

{% The authors present exogenous two-stage uncertainties to subjects and fit the
smooth ambiguity model.
correlation risk & ambiguity attitude: seem to find negative relation %}
Attanasi, Giuseppe, Christian Gollier, Aldo Montesano, & Noemi Pace (2014)
“Eliciting Ambiguity Aversion in Unknown and in Compound Lotteries: A
Smooth Ambiguity Model Experimental Study,” Theory and Decision 77, 485—
530.
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{% Consider how much an agent in ambiguity would pay to get to know the
(objective) probabilities, and propose this, normalized by utility spread of
outcomes, as ambiguity premium. Do this essentially if only one prospect is
faced, so, no different ambiguous prospects to choose from, which is kind of
preference for info. The nice title of Section 2.1 “Buying information without
using it” expresses it nicely. (They later also consider cases in which decisions do
follow.) Their definition captures all nonadditivity of the weighting function,
including nonadditive weighting of probabilities. Hence, they propose their
definition only when EU holds for risk. They derive many comparative static
results on ambiguity premiums with and without decisions to be taken.

Pp. 128-129 explain that the authors rather use RDU (they write CEU,
abbreviating Choquet expected utility) than the smooth model, for one reason
because in the latter it will be harder to disentangle things from the utility
functions.

A problem is what objective probability is, and how much ambiguity there is
about what that true probability is. Eq. 1.a (p. 132) assumes one objective
probability Pr(sg) but the problem is that this does not occur in any decision
situation. They next use a symmetry argument to get rid of that probability, but
the symmetry argument can be seen to imply Pr(sq) = 0.5 (because then v(sg) =
V(sv), implying that Eq. 1.a is the same as that equation with 1 - Pr(sg)).

Section 3.2 on Abdellaoui et al. (2011): Note that the latter do not take risk as
a source with some ambiguity, but instead DEFINE it as unambiguous. Further,
the difficulty to disentangle the authors’ definition from probability weighting is
as much a problem for the authors themselves, which they avoid only by simply
assuming EU (so, no probability weighting).

P. 127, strangely, writes that Andersen et al. (2010) were the first to note that
risk and ambiguity attitudes can be different, and that risk aversion can go
together with ambiguity seeking (p. 127). The keyword correlation risk &
ambiguity attitude in this annotated bibliography, for instance, gives many other
references on this point, many preceding. %}

Attanasi, Giuseppe & Aldo Montesano (2012) “The Price for Information about
Probabilities and its Relation with Risk and Ambiguity,” Theory and Decision 73,
125-160.
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{% Well-focused survey on empirical intertemporal studies.

Focused survey on intertemporal choice, with special attention for its
relevance for health.

decreasing/increasing impatience: p. 1391 (83.1) discusses reasons why
some find increasing impatience and others find it decreasing.

83 concisely discusses the main findings from the economic literature with
monetary choices. 83.2 discusses sign effects, §3.3 discusses sequence effects
(intertemporal separability criticized), and 83.4 the magnitude effect. 84
discusses these same things for the health domain with health outcomes, and 85
discusses studies that related them. %}

Attema, Arthur E. (2012) “Developments in Time Preference and Their Implications
for Medical Decision Making,” Journal of the Operational Research Society 63,
1388-1399.
https://doi.org/10.1057/jors.2011.137

{% %}
Attema, Arthur E., Han Bleichrodt, & Olivier L'Haridon (2018) “Ambiguity
Preferences for Health,” Health Economics 27, 1699-1716.

{% %}

Attema, Arthur E., Han Bleichrodt, Olivier L'Haridon, O., Patrick Peretti-Watel, &
Valérie Seror (2018) “Discounting Health and Money: New Evidence Using a
More Robust Method,” Journal of Risk and Uncertainty 56, 117-140.

{% decreasing/increasing impatience: find no presence effect.

P. 2016, on Method 2: “The latter approach is the first one available in the literature that
measures the discount function in an entirely utility-free manner.” %}

Attema, Arthur E., Han Bleichrodt, Kirsten .M. Rohde, & Peter P. Wakker (2010)
“Time-Tradeoff Sequences for Analyzing Discounting and Time Inconsistency,”
Management Science 56, 2015-2030.
https://doi.org/10.1287/mnsc.1100.1219

Direct link to paper



https://doi.org/10.1057/jors.2011.137
https://doi.org/10.1287/mnsc.1100.1219
http://personal.eur.nl/wakker/pdfspubld/10.1ttosequence.pdf
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{% %}

Attema, Arthur E., Han Bleichrodt, Yu Gao, Zhenxing Huang, & Peter P. Wakker
(2016) “Measuring Discounting without Measuring Utility,” American Economic
Review 106, 1476-1494.
http://dx.doi.org/10.1257/aer.20150208

Direct link to paper

{% %}

Attema, Arthur E., Han Bleichrodt, & Peter P. Wakker (2012) “A Direct Method for
Measuring Discounting and QALY's more Easily and Reliably,” Medical
Decision Making 32, 583-593.
https://doi.org/10.1177/0272989X12451654
Direct link to paper

{% %}

Attema, Arthur E. & Werner B.F. Brouwer (2008) “Can we Fix it? Yes We Can! But
What? A New Test of Procedural Invariance in TTO-Measurement,” Health
Economics 17, 877-885.

{% %}

Attema, Arthur E. & Werner B.F. Brouwer (2009) “The Correction of TTO-Scores for
Utility Curvature Using a Risk-Free Utility Elicitation Method,” Journal of
Health Economics 28, 234-243.

{% decreasing/increasing impatience: seem to find that utility of life duration has
increasing risk aversion, which indirectly implies increasing impatience. %}
Attema, Arthur E. & Werner B.F. Brouwer (2012) “Constantly Proving the Opposite?
A Test of CPTO Using a Broad Time Horizon and Correcting for Discounting,”

Quality of Life Research 21, 25-34.

{% Use the direct method of Attema et al. (MDM) to measure utility of life duration,
and test whether it is independent of health state. Do it on a large representative
sample (N =1448). Find independence for two health states better than death, but
more concave utility for a health state worse than death. %}


http://dx.doi.org/10.1257/aer.20150208
http://personal.eur.nl/wakker/pdfspubld/16.1directmethod.pdf
https://doi.org/10.1177/0272989X12451654
http://personal.eur.nl/wakker/pdfspubld/12.1ulifedm.pdf
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Attema, Arthur E. & Werner B.F. Brouwer (2012) “A Test of Independence of
Discounting from Quality of Life,” Journal of Health Economics 31, 22—-34.

{% Study preference reversals for, obviously hypothetical, chronic health states. Find
that matching fares worse in having more inconsistency (internal preference
reversals as the authors nicely call it). Cite many papers finding the same. They
find only bit of support for scale compatibility, and several violations. %}

Attema, Arthur E. & Werner B.F. Brouwer (2013) “In Search of a Preferred
Preference Elicitation Method: A Test of the Internal Consistency of Choice and

Matching Tasks,” Journal of Economic Psychology 39, 126-140.

{% N =80 students. For health, obviously no real incentives.

reflection at individual level for risk: although they have the data, they do
not report this.

They test PT (I prefer this to their notation CPT for the 92 version of prospect
theory) with life duration as outcomes. They use framing to let 30 years life
duration be reference point (p. 1060 §3.3 1% para), so, then there are both gains
and losses. They only use fifty-fifty prospects, so, only probability 0.5.

P. 1058 3" para: location of reference point is problem in health.

P. 1059 para —3: under exponential (= CARA) utility, location of reference
point is not important for curvature (apart from loss aversion).

P. 1059 para —2: when the authors say exponential utility, they mean that it
can be different for gains than for losses.

P. 1061, 84.2 1% para: risk aversion both for gains and losses. P. 1061, §4.2
last para: much risk aversion for mixed prospects.

P. 1061, 84.3 1% para: just a little bit of loss aversion: A =1.18. Much
individual variation.

P. 1062 84.6, nicely redid the analysis assuming EU and then, obviously,
found way more concave utility. Data fitting suggests that RDU is better than EU,
and PT’s sign dependence is yet better, but it is not clear how the authors
corrected for extra parameters.

P. 1063 2" column 1% para: Not at all clear that for life duration U should be

convex for losses. Here it is concave for both gains and losses. (concave utility
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for gains, convex utility for losses).

The results in this paper (almost no loss aversion, and no real sign-dependence
of utility) suggest to me that sign- and reference-dependence play no role for life
duration. For life duration there is no clear reference point. The authors end the
main text (p. 1064 86) with this opinion, although they go less into the direction

of no reference point: “Third, the location of the RP in the health domain deserves further

exploration. This location is less obvious for health outcomes than for monetary outcomes, and

plays a crucial role in PT. Finally, an extension of this study to a more representative sample of

thegeneral population would be worthwhile.” %}

Attema, Arthur E., Werner B.F. Brouwer, & Olivier I’Haridon (2013) “Prospect
Theory in the Health Domain: A Quantitative Assessment,” Journal of Health
Economics 32, 1057-1065.

{% %}

Attema, Arthur E., Werner B.F. Brouwer, Olivier I’Haridon, & José Luis Pinto (2015)
“Estimating Sign-Dependent Societal Preferences for Quality of Life,” Journal of
Health Economics 43, 229-243.

{% reflection at individual level for risk: they find a positive correlation between
risk aversion for gains and losses.
Their pilot shows that it is better to ask gain questions before loss questions.
%}
Attema, Arthur E., Werner B.F. Brouwer, Olivier I’Haridon, & José Luis Pinto (2016)
“An Elicitation of Utility for Quality of Life under Prospect Theory,” Journal of
Health Economics 48, 121-134.

{% %}

Attema, Arthur E., Olivier L’Haridon, & Gijs van de Kuilen (2019) “Measuring
Multivariate Risk Preferences in the Health Domain, Journal of Health
Economics 64, 15-24.
https://doi.org/10.1016/j.jhealeco.2018.12.004



https://doi.org/10.1016/j.jhealeco.2018.12.004
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{% Study higher order risk preferences. Find aversion towards social health losses
and exante-inequality aversion, unrelated to risk aversion which falsifies simple
forms of utilitarianism. %}

Attema, Arthur E., Olivier L’Haridon, & Gijs van de Kuilen (2023) “An Experimental
Investigation of Social Risk Preferences for Health,” Theory and Decision 95,
379-403.
https://doi.org/10.1007/s11238-023-09928-w

{% Consider risk about monetary outcomes, as usual, but also about the time when
something is received. Introduce reference dependence also for the latter. They
measure probability weighting. Find the fourfold pattern with inverse S
probability weightig for both gains and losses for both types of outcomes. Find
usual loss aversion for monetary outcomes, but the opposite, gain seeking, for
risky time of receipt. %}

Attema, Arthur E. & Zhihua Li (2024) “Reference-Dependent Discounting,” Journal
of Risk and Uncertainty 69, 57-83.
https://doi.org/10.1007/s11166-024-09432-8

{% measure of similarity %}
Attneave, Fred (1950) “Dimensions of Similarity,” American Journal of Psychology
63, 516-556.

{% Asked people to judge the frequencies of letters in English text, compared that to
real frequencies; on average, it overestimated frequencies below .04,
underestimated the higher frequencies; so, looks like inverse S but only
overestimation of very small probabilities; there are violations of monotonicity
(e.g., D occurring more often but judged lower) showing that judgments depend
on more than just (transformations) of real frequencies; this finding can serve as a
nice example to explain that not SEU = SEU to psychologists.

Guessing games reveal nonlinear probability weights. %}

Attneave, Fred (1953) “Psychological Probability as a Function of Experienced

Frequency,” Journal of Experimental Psychology 46, 81-86.


https://doi.org/10.1007/s11238-023-09928-w
https://doi.org/10.1007/s11166-024-09432-8
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{% inverse S: Cites literature that find inverse S shape. Does a first experiment in
which subjects’ behavior confirms that they relatively overvalue longshot
lotteries (so, small probability for gain). Payments was in “points” (not explained
more). Unfortunately, the gambles always seem to deal with both gains and
losses, so loss aversion plays a role. Then comes the second experiment. Subjects
are first asked for estimations of probability and it seems that they
lunderlestimate small probabilities and they !overlestimate bigger ones.
However, not much explanation is given about experimental details there seem to
be many complicating factors. For instance, probabilities are measured by having
subjects indicate percentages of occurrences of events when repeated 100 times.
They first are asked to calculate the mathematical answer, then they are asked
what they think will really be the percentage. They also choose between gambles
but it is repeated choices and they seem to play for totals of points. In this second
experiment, no clear relation between gambling behavior and estimated
probabilities was found. It could be argued that the second experiment deals some
with ambiguity, but I don’t think really. It is too close to known probability I
think. %}

Attneave, Fred (1959) “A Priori Probabilities in Gambling,” Nature 183, 842-843.

{% calculating RDU: An R computer program that helps to calculate, test, and
visualize prospect theory and other nonexpected utility theories, and see which is
best. Other similar programs are cited. Useful! %}

Au, Gary (2019) “pt: An R package for Prospect Theory,” Melbourne School of
Psychological Sciences, Faculty of Medicine, Dentistry and Health Sciences, The

University of Melbourne, Australia.

{% %}
Aue, Hermann (1938) “n+1 Hyperflaichengewebe des n-Dimensionalen Raum,” Mitt.

Math. Ges. Hamburg 7, 367-399.

{% Recommended to me by Harald Uhlig in January 1997 %}
Auerbach, Alan J., Jagadeesh Gokhale, & Laurence J. Kotlikoff (1994) “Generational

Accounting,” Journal of Economic Perspectives 8 no. 1, 73-94.
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{% They throughout do the RIS for real incentives.

A careful experiment considers intertemporal choice for monetary outcomes
and for slightly unpleasant jobs to be done. The delays considered are 3 and 6
weeks. Because real incentives, they can only consider such short periods. They
fit data with the £-6 model and Stone-Geary utility of money and parametric
utility of work similarly. They find close to linear utility of money. Small present
bias for money, much bigger for effort. Their first pages discuss the fungibility
problem (utility of money vs. utility of consumption) that intertemporal
experiments with money always have, which is why they also did the job
experiment, especially in footnote 4. (time preference, fungibility problem)
They find a positive relation between present bias and desire to precommit, and
enthusiastically write on this in the last sentence of the abstract: “Therefore our
findings validate a key implication of models of dynamic inconsistency, with corresponding
policy implications.” P. 1071 describes it as key validation. It is common, and cliché,
in theoretical papers nowadays (2016) to refer to policy implications. The
positive correlation found is plausible because for dynamically consistent people
there is nothing to precommitment for, them always choosing the same anyhow.

One difficulty can be that the job is a negative outcome, and for negative
outcomes it is not so clear to what extent people are at all impatient or have
present bias. Well, in this paper they do. %}

Augenblick, Ned, Muriel Niederle, & Charles Sprenger (2015) “Working over Time:
Dynamic Inconsistency in Real Effort Tasks,” Quarterly Journal of Economics

130, 1067-1115.

{% The authors measure time preference for subjects who have to do a number of
unpleasant tasks at some future timepoints in the next seven weeks. The paper
emphasizes that they do not consider monetary outcomes so as to avoid
fungibility problems (time preference, fungibility problem), a fashionable point
in 2022. Subjects could freely choose tasks in future timepoints, but could make
predictions beforehand. How much the prediction is off, speaks to sophistication.
Confounds here can be that prediction can be (mis)used for self-commitment, and
can impact future decisions through the incentives for the prediction being right.

The authors go at great length to avoid/reduce these confounds. For me outsider it
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is not easy to see many other differences with Augenblick, Niederle, & Sprenger
(2015). %}

Augenblick, Ned & Matthew Rabin (2019) “An Experiment on Time Preference and
Misprediction in Unpleasant Tasks,” Review of Economic Studies 86, 941-975.
https://doi.org/doi:10.1093/restud/rdy019

{% updating: discussing conditional probability and/or updating: Consider an
agent who repeatedly updates beliefs regarding an event E. Usually, the
uncertainty should reduce over time (dilation, a term not mentioned by the
authors, should be the exception) and the confidence should increase. The authors
define the uncertainty at time t as mi(1—mt) where 7t is the subjective probability
of E at time t, and movements as (mw+1—mi)? and discuss many phenomena,
simulations, and data fitting. | expect that there are advanced related results in the
statistics literature.

Very unfortunately, QJE publishes proofs only in online appendixes, meaning
that maths published in this journal is unreliable. For a good view on this point,
see Spiegler (2023). %}

Augenblick, Ned & Matthew Rabin (2021) “Belief Movement, Uncertainty
Reduction, and Rational Updating,” Quarterly Journal of Economics 136, 933—
985.
https://doi.org/10.1093/qje/qjaa043

{% %}
Augustin, Patrick & Yehuda Izhakian (2020) “Ambiguity, Volatility, and Credit
Risk,” Review of Financial Studies 33, 1618-1672.

{% %}
Aujard, Henry (2001) “The ‘Allais Effect’ Is Real,” 21st Century Science and
Technology 14, 70-75.

{% completeness criticisms; The author considers preferences that satisfy the usual
VNM preference conditions, except the weakest one, being completeness.

Theorem A (p. 450) characterizes existence of at least one utility u. “Utility”


https://doi.org/doi:10.1093/restud/rdy019
https://doi.org/10.1093/qje/qjaa043
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means the analog of the EU functional, implying linearity in (probabilistic)
mixing. Further, denoting prospects by x, y, and so on, x >y = u(Xx) > u(y) and
X~y = u(x) = u(y). Note that this way we cannot recover preference from
utility because prospects can be incomparable, irrespective of their utility value
ordering. So, the result is not really a representation. 87 turns to the
representation question; i.e., the extent to which the set of all utilities can
determine the order. Unfortunately, the writing on formal results is not explicit
and often ambiguous. The verbal claims that preference can be recovered from
utility (made not only in 87 but also elsewhere in the paper, such as on p. 448 end
of 3'“ para) seem to be incorrect. So, | think that Aumann cannot be credited for
such results, and Baucells & Shapley (2008) and Dubra, Maccheroni, & Ok
(2004), two papers written independently and simultaneously, share the priority.
In his §7, Aumann never specifies whether “preference” and “order” refer to
the weak or the strict part. By the terminology of the paper, it should maybe be
the weak part. However, this cannot be. We consider the preference cone for a
binary relation R: There are finitely many prizes, say n; (ps,...,pn) in Re"
designates the prospects in the obvious manner. The preference cone is the cone
generated by all differences (p,...,pn) - (qs,...,qn) With the former prospect R-
preferred to the latter. Aumann does not state if the preference cone takes weak or
strict preference for R. It cannot be weak because that would not satisfy his
regularity condition, containing 0. So, it has to be strict. A function on the prizes
can be defined as (us,...,un) in the obvious manner. It is a utility function if and
only if its inner product with everything in the preference cone is strictly positive
(another reason why his preference cone can only refer to strict preference; cf.
last para of Aumann’s 87). So, the set of utility functions is exactly the dual of the
preference cone. If then the preference cone is the dual of that, then the
preference cone can be uniquely recovered from the set of all utility functions in
the usual Bewley (1986, 2002)-unanimous-EU-incomplete-preference
representation way. However, this only concerns recovery of strict preference.
So, now the million $ question is: does strict preference uniquely determine
indifference, in view of independence and continuity? This is not so, as an
example by Dubra (2009, personal communication) explained to me. For

example, take any preference satisfying Aumann’s axioms 1.1 and 1.2 on p. 449;
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can even be a complete one. Replace all indifferences by incomparability, only
leaving reflexivity intact. Then the relation still satisfies all of Aumann’s axioms,
has the same strict part as the original one, but is different regarding
indifference/incomparability. This shows that Aumann’s continuity axiom 1.2 is
too weak, not sufficiently distinguishing between indifference and
incomparability (his 4.1 on p. 452 could do better). So, his results of 87 cannot be
added to Theorem A to give a representation theorem.

Aumann’s casual style and way of representation in 87 could be accepted if
the mathematics was trivial to him, and impeccable. However, now that it is not
and he has mistakes in continuity, one cannot know exactly what his sentences
mean, and they accordingly cannot be credited.

Aumann’s (1964) addendum corrects Theorems B and C in 85, for which his
continuity is also too weak, but it does not address the problems of Theorem D in
87, which is the topic relevant for us here. %}

Aumann, Robert J. (1962) “Utility Theory without the Completeness Axiom,”
Econometrica 30, 445-462. (Addendum in vol. 32, 1964, 210-212.)

{% criticisms of Savage’s basic framework %}

Aumann, Robert J. (1971, January 8) “Letter from Robert Aumann to Leonard
Savage.” Published as Appendix A to Ch. 2 of Jacques H. Dreze (1987), Essays
on Economic Decision under Uncertainty. Cambridge University Press,

Cambridge.

{% %}
Aumann, Robert J. (1976) “Agreeing to Disagree,” Annals of Statistics 4, 1236-1239.

{% %}
Aumann, Robert J. (1977) “The St. Petersburg Paradox: A Discussion of Some

Recent Comments,” Journal of Economic Theory 14, 443-445.

{% Seems to say that it is possible “to [do] away with the dichotomy usually perceived between
the ‘Bayesian’ and the ‘game-theoretic’ view of the world.”
Presents it as criticism of Nash equililbrium, but it is simply changing the rules
of the game: the players have something that they can correlate on, say sunspots.
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An implicit assumption then is that they cannot correlate on other things. |
disagree witih many claims in the paper. %}
Aumann, Robert J. (1987) “Correlated Equilibrium as an Expression of Bayesian

Rationality,” Econometrica 55, 1-18.

{% Derive expected utility for game theory with subjective probabilities over
opponent’s strategy choices. Use thought experiments such as: If you could
choose between strategies 1 and 2 in this game, whereas your opponent were
erroneously thinking that you could choose between strategies 1, ..., 10, then
what would you prefer?

The paper in fact gives a nice generalization of Anscome & Aumann’s (1963)
theorem to subdomains of acts (in the spirit of Harsanyi 1955), which can be used
independently of whether it is interpreted for game theory or otherwise. This
paper is related to Gilboa & Schmeidler (2003 GEB), and Kadane & Larkey
(1982, 1983) and the ensuing discussions, which also model game theory as a
special case of decision under uncertainty. (game theory can/cannot be viewed
as decision under uncertainty) %}

Aumann, Robert J. & Jacques H. Dréze (2008) “Rational Expectations in Games,”
American Economic Review 98, 72-86.

{% The authors recognize that the usual revealed-preference approach of changing
choice sets in game theory changes the whole game, so, does not satisfy ceteris
paribus. Some restricted choices can be observed and they give data so poor that
subjective probabilities and EU are not falsified. This paper is related to Gilboa &
Schmeidler (2003 GEB), and Kadane & Larkey (1982, 1983) and the ensuing
discussions, which also model game theory as a special case of decision under
uncertainty. (game theory can/cannot be viewed as decision under
uncertainty. %}

Aumann, Robert J. & Jacques H. Dréze (2009) “Assessing Strategic Risk,” American

Economic Journal: Microeconomics 1, 1-16.

{% %}
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Aumann, Robert J. & Michael Maschler (1985) “Game Theoretic Analysis of a

Bankruptcy Problem from the Talmud,” Journal of Economic Theory 36, 195—
213.

{% Propose a variation of risk tolerance as global index of riskiness of a prospect,
where riskiness, as in much literature, should concern something like variance or
downside and should be an ingredient in evaluation of prospect besides
something like expected value or benefits or so. They give necessary and
sufficient conditions, not in terms of preferences but directly using quantitative
inputs.

Their measure is as follows. For a lottery and a level of wealth, the risk factor
is the risk tolerance (reciprocal of the Pratt-Arrow index of risk aversion) for
which the lottery, at that level of wealth, is equivalent to not gambling. It is real-
valued for prospects with both positive and negative outcomes. %}

Aumann Robert J. & Roberto Serrano (2008) “An Economic Index of Riskiness,”
Journal of Political Economy 116, 810-836.

{% Sequential updating under ambiguity and optimal stopping of exploration, with
maxmin EU and prior-by-prior updating. Does sophisticated choice, giving up
dynamic consistency, and calls that rational. Too much exploration under low
uncertainty and too much under high (then random stopping.

The paper opens up with the usual ubiquity claim: “The problem of making a
decision on an action after deliberating on its merits is ubiquitous in many situations of life....

The pervasiveness of such a problem makes the framework of central importance” %}
Auster, Sarah, Yeon-Koo Che, & Konrad Mierendorff (2024) “Prolonged Learning

and Hasty Stopping: The Wald Problem with Ambiguity,” American Economic

Review 114, 426-461.

https://doi.org/10.1257/aer.20221149

{% foundations of statistics; foundations of probability %}

Austin, James T. (1988) Book Review of: Lorenz Kriiger, Lorraine J. Daston &
Michael Heidelberg (1987, eds.) “The Probabilistic Revolution: Vol. 1, Ideas in
History,” MIT Press, Cambridge, MA; in Lorenz Kruger, Gerd Gigerenzer, &
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Mary S. Morgan (1987, eds.) “The Probabilistic Revolution: Vol. 2, Ideas in the
Sciences.” MIT Press, Cambridge, MA.

{% http://dx.doi.org/10.1111/risa.12067
Deep uncertainty means that probabilities are not known and there is uncertainty
about a model. Discusses a Walker et al. (2010) table (p. 2083) to classify kinds

of uncertainty. This paper provides a qualitative discussion of general managers’

attitudes towards it. Typical of the paper is: The author argues that it is not just a
matter of improving decision analysis techniques, and that those just provide
decision support, but there is a need to see beyond. What this “beyond” is, there
IS no consensus on it, the author argues. %}

Aven, Terje (2013) “On How to Deal with Deep Uncertainties in a Risk: Assessment
and Management Context,” Risk Analysis 33, 2082—2091.

{% %}
Averbakh, Yuri (1985) “Comprehensive Chess Endings, Vol. 2: Bishop against
Knight Endings; Rook against Minor Piece Endings.” Pergamon, Oxford.

Translated from Russian into English by Kenneth P. Neat.

{% %}
Averill, Edward W. (1990) “Are Physical Properties Dispositions?,” Philosophy of
Science 57, 118-132.

{% Find loss aversion and reference dependence for traveling times as outcomes.
loss aversion: erroneously thinking it is reflection: p. 411 2" para. %}
Avineri, Erel (2006) “The Effect of Reference Point on Stochastic Network
Equilibrium,” Transportation Research 40, 409-420.

{% They find Allais paradox and overestimation of small probabilities, as predicted
by prospect theory, when outcomes are travel time. %}

Avineri, Erel & Joseph N. Prashker (2004) “Violations of Expected Utility Theory in
Route-Choice Stated Preferences: Certainty Effect and Inflation of Small
Probabilities,” Transportation Research Record No. 1894, 222-229.
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{% If situations of repeated choice (“learning”) are analyzed as single situations, then
there are violations of PT. Things are different when they are analyzed as
repetitions. %}

Avineri, Erel & Joseph N. Prashker (2005) “Sensitivity to Travel Time Variability:

Travelers’ Learning Perspective,” Transportation Research Part C 13, 157-183.

{% %}

Awwad, Tamara, Sandra de Jong, & Peter P. Wakker (2017) “De Zin en Onzin van
Reisverzekeringen,” NU.NL 19 May 2017, Sanomia Media. (NU.NL is a Dutch
newswebsite (http://www.nu.nl/). It opened 1999 and then was the first Dutch

website with continuously updated news.)

{% %}
Aydogan, Ilke (2017) “Decisions from Experience and from Description: Beliefs and
Probability Weighting,” Ph.D. thesis.

{% updating: testing Bayes’ formula; updating under ambiguity with sampling
This paper does data fitting for existing data of decision from experience (DFE).
However, its novelty is that it incorporates a parameter for the prior probability of
the subjects, and a parameter of how they update during sampling, in particular,
how much they weigh their prior belief versus the observed relative frequency. It
uses Carnap’s updating rule to do so, which is equivalent to Bayesian updating
with beta priors. Then it assumes a probability transformation function there as in
the soure method, capturing ambiguity attitudes. For instance, for an option that
gives an outcome with certainty, subjects cannot be sure about this and may
assign subjective probability 0.95 to it. The paper sometimes seems to find higher
insensitivity under DFE than under risk, and sometimes lower. (DFE-DFD gap
but no reversal) %}

Aydogan, llke (2021) “The Role of Prior Beliefs and Their Updating in Decisions
under Experienced Ambiguity,” Management Science 67, 6934-6945.
https://doi.org/10.1287/mnsc.2020.3841

{% updating: mistakes in using Bayes’ formula: The authors propose a tractable

model of updating, adding two parameters to Bayes’ formula. One is for the
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extent to which people are conservative (overweighing prior beliefs and
underweighting signals) or the opposite. The other is for confirmatory bias: how
they overweigh signals supporting their ideas and underweigh opposite signals. In
an experiment, there is confirmatory bias by 19% misreading of signals
contradicting priors and conservatism by seeming to miss 28% of the signals. %}

Aydogan, llke, Aurélien Baillon, Emmanuel Kemel, & Chen Li (2025) “How Much
Do We Learn? Measuring Symmetric and Asymmetric Deviations from Bayesian
Updating through Choices,” Quantitative Economics 16, 329-365.
https://doi.org/10.3982/QE2094

{% The authors take the three-layer model of Marinacci (2015). The first layer
describes an objective probability distribution over states of nature. For (simple)
decision under risk, no more to say. Following Marinacci, they call it probability
model instead of probability measure. They consider ambiguity, where there is
uncertainty about the first layer, captured through an exogenously given set of
priors, and a 2nd order distribution on it. It is called model uncertainty. But then
there is a 3rd layer of uncertainty, model misspecifiation, reflecting that the true
prior may be outside the set of priors considered. It may be related to what is
called unforeseen contingencies elsewhere.

This paper provides new insights into the relation between RCLA and
ambiguity attitude. Although, in principle, model misspecification cannot be
implemented, at least not without deception, the authors have a good proxy for it.

Their experiment has four treatments:, with some 0 < p < 1 fixed:

(1) Risk

(2) Common Ellsberg

(3) Compound risk (P(Red) = p or P(Red) = 1-p, each with 2nd order probability
0.5)

(4) Model uncertainty: P(Red) = p or P(Red) = 1-p but now unknown,
ambiguous, 2nd order probability

(5) Model misspecification: like (4), but subjects are told that there is a small
possibility that P(Red) is different than p or 1-p.

The authors consider Wald’s (1950) maxmin EU model with the set of priors
{p, 1-p} as above, Gilboa & Schmeidler’s (1989) maxmin EU which | take to be
the same as Wald but they model in a deviating manner, imposing a set of priors
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at a 3" level, over the set of priors at the 2" level, two smooth models, KMM and
also Seo (2009) which they take as a particular assumption on nonreduction of
higher-order risks, recursive RDU, and recursive disappointment aversion. They
find less relation between violations of RCLA and ambiguity aversion than
preceding studies. Their findings suggest that violation of RCLA is mostly due to
complexity. %}

Aydogan, llke, Loic Berger, Valentina Bosetti, & Ning Liu (2023) “Three Layers of
Uncertainty: An Experiment,” Journal of the European Economic Association 21,
2209-2236.
https://doi.org/10.1093/jeea/jvad008

{% Sample of students and one of financial experts. Stimuli: decks of cards. They
measure CEs using choice lists and derive ambiguity premiums from that. They
only consider ambiguity aversion, not insensitivity.

Findings: (1) ambiguity aversion is robust to sophistication. (2) relation
between ambiguity aversion and violation of RCLA for students, but not one-to-
one and, rather, complexity aversion seems to be relevant. Complexity concerns
number of stages. (3) no relation between ambiguity aversion and violation of
RCLA for financial experts.

They conclude that ambiguity aversion is mostly something on its own, not
related to many other things. %}

Aydogan, llke, Loic Berger, & Valentina Bosetti (2024) “Unraveling Ambiguity
Aversion,” Review of Economics and Statistics, forthcoming.
https://doi.org/10.1162/rest a 01358

{% Consider Ellsberg urns with varying info about the unknown urn, in particular
with varying total nr. of balls, and multiple prior models. They take the size of the
set of priors as index of complexity. Relate it to existing theories and data. Filiz-
Ozbay et al. (2021) found a preference for large urns, so, complexity seeking, a
special case of the ratio bias. The findings here are less clear. %}

Aydogan, llke, Loic Berger, & Vincent Theroude (2022) “More Ambiguous or More
Complex? An Investigation of Individual Preferences under Model Uncertainty,”

working paper.
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{% random incentive system between-subjects: finds that it works well also for
measuring ambiguity attitudes. %}

Aydogan, llke, Loic Berger, & Vincent Theroude (2024) “Pay All Subjects or Pay
only Some? An Experiment on Decision-Making under Risk and Ambiguity,”
Journal of Economic Psychology 104, 102757.
https://doi.org/10.1016/j.joep.2024.102757

{% RCLA: Luce (2011) provided a (claimed) simplification of Prelec’s (1998)
preference axiomatization of Prelec’s most popular weighting functions, the
compound invariance family. But Luce could get this done only because he
assumed compound gambles PLUS backward induction. This paper tests Luce’s
condition empirically and finds it well satisfied. The special case that corresponds
with power weighting is rejected. %}

Aydogan, llke, Han Bleichrodt, & Yu Gao (2016) “An Experimental Test of
Reduction Invariance,” Journal of Mathematical Psychology 75, 170-182.

{% %}
Aydogan, llke, Nahed Eddai, James Tremewan, & Uyanga Turmunkh (2025)
“Ambiguity Attitudes in Climate Context and Willingness to Pay to Reduce CO2

Emissions,” in preparation.

{% This paper investigates the decision from experience (DFE) versus decision from
description (DFD) gap. The original studies, which claimed a reversal of inverse
S, had many problems. Thus, subjects did not know the probabilities and in fact
faced ambiguity, and there was utility curvature. This paper corrects for those.
Then it finds a bit of the gap in the sense that inverse S is attenuated for DFD, but
it is not reversed. (DFE-DFD gap but no reversal) %}

Aydogan, llke & Yu Gao (2020) “Experience and Rationality under Risk:
Re-Examining the Impact of Sampling Experience,” Experimental Economics 23,
1100-1128.
https://doi.org/10.1007/s10683-019-09641-y
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{% dynamic consistency: in individual decisions, extracting optimal amounts of fish
from a lake each year under boundary conditions, backward induction is verified.
%}

Aymard, Stephane & Daniel Serra (2001) “Do Individuals Use Backward Induction in
Dynamic Optimization Problems? An Experimental Investigation,” Economics
Letters 73, 287-292.

{% %}

Ayton, Peter (1997) “How to Be Incoherent and Seductive: Bookmakers’ Odds and
Support Theory,” Organizational Behavior and Human Decision Processes 72,
99-115.

{% %}

Azar, Ofer H. (2005) “Do Consumers Make too Much Effort to Save on Cheap Items
and too Little to Save on Expensive Items? Experimental Results and
Implications of Relative Thinking.” Department of Business Administration,

School of Management, Ben-Gurion University of the Negev, Beer Sheva, Israel.

{% %}
Azar, Ofer H. (2007) “Relative Thinking Theory,” Journal of Socio-Economics 36, 1—
14.

{% %}
Azevedo, Eduardo M. & Eric Budish (2019) “Strategy-Proofness in the Large,”
Review of Economic Studies 86, 81-116.

{% DC = stationarity; seems to think that this if no randomness.
time preference; if uncertainty about discounting, then the average may look
like nonconstant discounting even if deterministic would be constant discounting.
%}
Azfar, Omar (1999) “Rationalizing Hyperbolic Discounting,” Journal of Economic
Behavior and Organization 38, 245-252.
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{% The authors argue that the random incentive system (RIS), which they call
random problem selection (RPS), is incentive compatible as soon as what they
call monotonicity is satisfied, where it roughly is if and only if. They give formal
statements. However, what they call montonicity is rather separability, or, more
precisely, not RCLA, but the rest of independence, which Machina (1989)
decomposed into consequentialism and dynamic consistency. Their condition
does not refer to an externally given objective relation over outcomes (then
monotonicity is a common term) but to a subjective relation over outcomes. This
is better called (weak) separability. It is what has often been called isolation in
the context of RIS. That separability can be interpreted as monotonicity, was
pointed out by Zimper (2008), Marschak (1987), and LaValle (1992).
(restrictiveness of monotonicity/weak separability)

To avoid misunderstanding, the result of this paper means
UNIVERSAL (for all experiments) incentive compatibility of RSI

N
UNIVERSAL (their) monotonicity.

In experiments, one does not need universal incentive compatibility of RSI, but
only for the particular questions asked, which can be helped by careful framing of
the particular stimuli used. Hence, the result of this paper does not apply to
applications as commonly done in experiments. %}

Azrieli, Yaron, Christopher P. Chambers, & Paul J. Healy (2018) “Incentives in
Experiments: A Theoretical Analysis,” Journal of Political Economy 126, 1472—
1503.
https://doi.org/10.1086/698136

{% %}

Azrieli, Yaron, Christopher P. Chambers, & Paul J. Healy (2020) “Incentives in
Experiments with Objective Lotteries,” Experimental Economics 23, 1-29.
https://doi.org/10.1007/s10683-019-09607-0

{% They consider not eliciting entire preference relation, but only type of agent. So,
one parameter. Is elicitable if and only if each type is defined by what the agent

would choose from some list of menus. %}
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Azrieli, Yaron, Christopher P. Chambers, & Paul J. Healy (2021) “Constrained
Preference Elicitation,” Theoretical Economics 16, 507-538.
https://doi.org/10.3982/TE4208

{% survey on nonEU: in game theory.
Show that quasi-convexity of preference is necessary and sufficient for
equilibria to always exist. %}
Azrieli, Yaron & Roee Teper (2011) “Uncertainty Aversion and Equilibrium
Existence in Games with Incomplete Information,” Games and Economic
Behavior 73, 310-317.

{% Referaat van Wenny Kiebert van 3 Feb. 1993. Two fictitious papers, one analyzes
data badly, the other does it properly. %}

Baar, Joseph & Ian Tannock (1989) “Analyzing the Same Data in Two Ways: A
Demonstration Model to Illustrate the Reporting and Misreporting of Clinical
Trials,” Journal of Clinical Oncology 7, 969-978.

{% wishful thinking %}
Babad, Elisha (1995) “Can Accurate Knowledge Reduce Wishful Thinking in Voters’
Predictions of Election Outcomes?,” Journal of Psychology 129, 285-300.

{% PT, applications: in agriculture. %}

Babcock, Bruce A. (2015) “Using Cumulative Prospect Theory to Explain Anomalous
Crop Insurance Coverage Choice,” American Journal of Agricultural Economics
97, 1371-1384.

{% %}

Babcock, Linda, Maria P. Recalde, Lise Vesterlund, & Laurie Weingart (2017)
“Gender Differences in Accepting and Receiving Requests for Tasks with Low
Promotability,” American Economic Review 107, 714-747.
https://doi.org/10.1257/aer.20141734

{% %}
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Babul, Riyana, Shelin Adam, Berry Kremer, Suzanne Dufrasne, Sandi Wiggins,
Marlene Huggins, Jane Theilmann, Maurice Bloch, & Michael R. Hayden
(Canadian Collaborative Group on Predictive Testing for Huntington Disease)
(1993) “Attitudes toward Direct Predictive Testing for the Huntington Disease
Gene: Relevance for Other Adult-Onset Disorders,” Journal of the American
Medical Association 270, 2321-2325.

{% On defining beliefs under state-dependent utility, that then info beyond
preferences is needed. %}

Baccelli, Jean (2017) “Do Bets Reveal Beliefs? A Unified Perspective on State-
Dependent Utility Issues,” Synthese 194, 3393-3419.

{% Argues that preference axiomatizations of general decision models are neutral as

regards what risk attitudes are. (P. 67 83 1% sentence: “On the face of it, the axiomatic
analysis of decision-making under risk does not rely on the risk attitude concepts introduced in

the previous section.” P. 71 83 last para: “The neutrality of the decision models between the
various risk attitudes is one thread in the history of decision theory at large.”) | see it
somewhat differently: Those models want to allow for as many interesting risk
attitudes as possible, and as few uninteresting ones as possible. I use this
distinction in my risk-history lectures. In intertemporal choice the situation is
(too) different. The general models popular today (quasi-hyperbolic and
hyperbolic) are too much committing to decreasing impatience. As another
example, cautious utility (Cerreia-Vioglio, Dillenberger, & Ortoleva 2015) is, |
think, too much committing to only risk aversion.

The paper considers three forms of risk aversion, points out that they are
equivalent under EU, and puts up the research question under what other models
they could be equivalent.

The author repeatedly claims that RDU is very general, probably misled by
Cerreia-Vioglio, Dillenberger, & Ortoleva (2015). In reality, it uses lower-
dimensional parameters than betweenness expected utility or cautious expected
utility.

The paper throughout focuses on risk aversion, and does not consider

insensitivity. %}
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Baccelli, Jean (2018) “Risk Attitudes in Axiomatic Decision Theory—A Conceptual
Perspective,” Theory and Decision 84, 61-82.

{% Under EU, if we do allow for state dependence, then we can multiply utility by
state-dependent positive constants, divide the corresponding probabilities, and
renormalize, which makes probabilities unidentifiable apart from being nonzero.
This does not work as easily for nonEU models that can be taken as having act-
dependent probabilities, such as RDU (where probabilities depend on the act via
the ranking of states) or moral hazard, because then the probability proportions
between states vary imposing extra restrictions. The paper shows that if the set of
act-dependent probabilities {Ps: f an act} has linear dimension n and there are n
states of nature, then in fact U and the probabilities are uniquely determined even
if one allows for state dependence, which reinterprets a mathematical result by
Dréze. Whereas the common thinking was that this result is typical of moral
hazard this paper shows that it holds more generally under act-dependent
probabilities. %}

Baccelli, Jean (2018) “Moral Hazard, the Savage Framework, and State-Dependent

Utility” working paper.

{% risky utility u = strength of preference v (or other riskless cardinal utility,
often called value): Paper discusses Suppes’ ideas on it, arguing that Suppes
favors one cardinal concept of utility, and pointing out that this is their
interpretation of Suppes’ work (p. 269 end of 1 para), because for him as a non-
economist it was not a very central issue.

Abstract: “We identify Suppes’ doctrine with the major deviation from ordinalism that
conceives of utility functions as representing preference differences, while being nonetheless
empirically related to choices.” They cite Kdbberling (2006) as a good paper on
axiomatization of preference difference representation. Baccelli (personal
communication) told me that Suppes mentions a number of known attempts to
reveal preference intensity from choice (e.g., by monetary side payments) but
does not clearly advocate one. They all have their well-known problems.

P. 273: The authors distinguish between absolutely cardinal and relatively
cardinal, where the latter depends on the desired functional representation of

preference. However, | think that cardinal and ordinal are always relative. %}
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Baccelli, Jean & Philippe Mongin (2016) “Choice-Based Cardinal Utility. A Tribute
to Patrick Suppes,” Journal of Economic Methodology 23, 268-288.

{% Peters & Wakker (1987) analyzed Yaari’s (1969) comparative risk aversion
(lower certainty equivalents) for general outcome domains, that may be
nonconvex, nonnumerical, and/or finite. They showed that, under expected utility
(EU), more risk averse is still equivalent to utility being more concave. In
particular, they thus greatly generalized the weak Kihlstrom & Mirman (1974)
showing in particular that the assumption of same ordering of riskless outcomes,
emphasized so much by K&M, can be dropped because it is essentially implied
by the other assumptions. Thus, under EU comparative risk aversion works
similarly on finite and infinite domains.

This paper shows that, under RDU (rank-dependent utility), comparative risk
aversion works differently on finite than on convex (so numerical and infinite)
domains. They show the same for strong risk aversion. They show, a new result
also, that under EU comparative weak and strong risk aversion work the same for
finite and convex domains.

For general outcomes, a spread of a lottery means that some outcome is
chosen as center, and then probability mass is moved to extremes in both
directions. It does not require same expected values, those not even being defined
for nonquantitative outcomes. That is, the distribution functions single-cross. This
is used in definitions of strong risk aversion.

Pp. 383-395 discuss that a characterization of risk aversion (which means
weak risk aversion) or its comparative version is open under RDU.

The abstract is enthusiastic when writing, on some results being different
under EU than under RDU: “Thus, considering comparative risk aversion over finite
domains leads to a better understanding of the divide between expected and non-expected utility,
more generally, the structural properties of the main models of decision-making under risk.”
[italics added] %}

Baccelli, Jean, Georg Schollmeyer, & Christoph Jansen (2022) “Risk Aversion over
Finite Domains,” Theory and Decision 93, 371-397.
https://doi.org/10.1007/s11238-021-09847-8

{% Use of probabilities in Al. %}
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Bacchus, Fahiem (1990) “Representing and Reasoning with Probabilistic Knowledge,
A Logical Approach to Probabilities,” MIT Press, London.

{% Shows ways to test separabilities and discusses literature. %}
Baccouche, Rafiq & Francois Laisney (1991) “Describing the Separability Properties
of Empirical Demand Systems,” Journal of Applied Econometrics 6, 181-206.

{% Investigates 2" order probabilities. It concerns losses, because subjects gambled
on getting one or three electric shocks. (In return, they received a fixed payment
for the experiment.) This is a nice way to have real incentives for losses!

The authors get same overall probabilities through different 1%t versus 2™
stage probabilities, using entropy at 2" stage as index of ambiguity. Thus,

(0.5:(1: 3 shocks), 0.5:(0 shocks)) is taken as maximally ambiguous, and (1: (0.5:

3 shocks, 0.5: 0 shocks)) as completely unambiguous. Big problem is that they
describe the different ambiguity theories used vaguely verbally, in Table 1 (p.
4815), referring to a web appendix for formulas. Information that crucial should
not be put in such an unreliable place. Their lumping Segal (1987) and Klibanoff,
Marinacci, & Mukerji (2005) into one category makes me doubt their formulas.
KMM is not put in the category that models ambiguity through using different
utility for risk than for ambiguity (KMM can also vary 2"-order probabilities).
%}

Bach, Dominik R., Oliver Hulme, William D. Penny, & Raymond J. Dolan (2011)
“The Known Unknowns: Neural Representation of Second-Order Uncertainty,

and Ambiguity,” Journal of Neuroscience 30, 4811-4820.

{% Ambiguity presented but without decisions, so, perception is most they measure,
and it is related to brain activities. %}

Bach, Dominik R., Ben Seymour, & Raymond J. Dolan (2009) “Neural Activity
Associated with the Passive Prediction of Ambiguity and Risk for Aversive
Events,” Journal of Neuroscience 29, 1684—-1656.

{% Nash equilibrium discussion: seems to argue that Nash equilibria need not be

rational. %}
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Bacharach, Michael (1987) “A Theory of Rational Decision in Games,” Erkenntnis
27, 17-55.

{% %}
Bacharach, Michael (1990) “Commodities, Language, and Desire,” Journal of
Philosophy 87, 346-368.

{% %}

Bacidore, Jeffrey, Robert H. Battalio, & Robert H. Jennings (2003) “Order
Submission Strategies, Liquidity Supply, and Trading in Pennies on the New
York Stock Exchange,” Journal of Financial Markets 6, 337-362.

{% First discusses value of axiomatizations. Then explains that formalized theories
may lose contact with reality, then that researchers should recognize the problem
of “translation” between the proof-generating meaning of theoretical concepts
and the meaning of the real-world concepts to which these relate. %}

Backhouse, Roger E. (1998) “If Mathematics Is Informal, then perhaps We Should
Accept that Economics Must Be Informal too,” Economic Journal 108, 1848—
1858.

{% %}

Backhouse, Roger E. (2015) “Revisiting Samuelson’s Foundations of Economic
Analysis,” Journal of Economic Literature 53, 326—350.
http://dx.doi.org/10.1257/jel.53.2.326

{% confirmatory bias: “The human understanding when it has once adopted an opinion draws all

things else to support and agree with it. And though there be a greater number and weight of
instances to be found on the other side, yet these it either neglects and despises, or else by some

distinction sets aside and rejects, in order that by this great and pernicious predetermination the
authority of its former conclusion may remain inviolate.” %}

Bacon, Francis (1620) “The New Organon and Related Writings.” (Later edn. 1960,
Liberal Art Press, New York.)

{% %}
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Bacon, Francis (1960) “The New Organon and Related Writings.” Liberal Art Press,
New York. (First publication 1620)

{% Seems to have written: “Read not to contradict and confute; nor to believe and take for
granted; nor to find talk and discourse; but to weigh and consider.” %}

Bacon, Francis (1625) “The Essays or Counsels Civil and Moral.” Edited by Brian
Vickers. Oxford University Press, New York.

{% Shows that the RIS does not work for ambiguity averse agents because the agents
then can use RIS through Schmeidler’s uncertainty aversion to hedge. This result
crucially assumes (the dynamic structure -including backward- of) the
Anscombe-Aumann framework.
criticism of monotonicity in Anscombe-Aumann (1963) for ambiguity: can be
interpreted this way, although the paper does not relate to it. %}

Bade, Sophie (2015) “Randomization Devices and the Elicitation of Ambiguity-
Averse Preferences,” Journal of Economic Theory 159, 221-235.
https://doi.org/10.1016/j.jet.2015.05.017

{% updating under ambiguity: only violation of dynamic consistency: Agents do
not update for independent randomization outcomes (such as used by Raiffa
1961). Then info is generally valid but still ambiguity nonneutrality. %}

Bade, Sophie (2022) “Dynamic Semi-Consistency,” Games and Economic Behavior
134,117-126.

{% The paper does what its title says. Unfortunately, they never explain what “risk
preference measure” means. [ assume it is an index of risk aversion, and that the
authors do not consider insensitivity. But they hardly give any other info on what
is measured how and I, therefore, do not know what to infer from it. They are
negative on validities of the measures. The study reminds me of the impressive
Pedroni et al. (2017 Nature Human Behaviour). %}

Bagaini, Alexandra, Yunrui Liu, Madlaina Kapoor, Gayoung Son, Paul-Christian
Birkner, Loreen Tisdall, & Rui Mata (2025) “A Systematic Review and Meta-
Analyses of the Temporal Stability and Convergent Validity of Risk Preference
Measures,” Nature Human Behaviour 9,
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https://doi.org/10.1038/s41562-024-02085-2

{% Apply PT in Akerlof lemons market. %}
Baharad, Eyal & Doron Kliger (2013) “Market Failure in Light of Non-Expected
Utility,” Theory and Decision 75, 599-619.

{% risky utility u = strength of preference v (or other riskless cardinal utility,
often called value)
risky utility u = transform of strength of preference v?;
intertemporal separability criticized: seem to argue that intertemporal
separability is more realistic than is usually thought. %}
Bailey, Martin J., Mancur Olson, & Paul Wonnacott (1980) “The Marginal Utility of
Income does not Increase: Borrowing, Lending, and Friedman-Savage Gambles,”

American Economic Review 70, 372—379.

{% measure of similarity %}
Bailey, Tod M. & Ulrike Hahn (2001) “Determinants of Wordlikeness: Phonoactic or
Lexical Neighborhoods?,” Journal of Memory and Language 44, 568-591.

{% probability elicitation; natural sources of ambiguity;
Tests probabilistic sophistication using exchangeability, and tests source
dependence. %}

Baillon, Aurélien (2008) “Eliciting Subjective Probabilities through Exchangeable
Events: An Advantage and a Limitation,” Decision Analysis 5, 76-87.

{% Eeckhoudt and Schlesinger (2006) proposed preference conditions that axiomatize
prudence and higher-order risk attitudes for decision under risk with expected
utility. Prudence means you rather have a risk added to a good outcome than to a
bad outcome in a lottery you are facing. The present paper uses the Anscombe-
Aumann framework, where probabilities in lotteries can serve as utility units, lets
those play the role of outcomes in DUR. Ambiguity prudence means a preference
for probability loss in an unambiguous event rather than ambiguous, doing it for
several events in a partition to control for unknown beliefs. The paper shows that
this definition of ambiguity prudence has theoretical implications analogous to


https://doi.org/10.1038/s41562-024-02085-2

181

risk in the smooth ambiguity model and recursive expected utility (Theorem 1 p.
1739). Under a-maxmin, prudence holds quite generally (Theorem 3, p. 1741). It
holds generally under multiplier preferences (Theorem 4 p. 1742). It holds for
CEU under likelihood insensitive weighting function W (under a nonnullness
condition), once more underscoring that prudence is like likelihood insensitivity
(Theorem 5 p. 1742). In particular, it holds for neo-additive W (Theorem 6 p.
1743) given proper nonnullness. %}

Baillon, Aurélien (2017) “Prudence with Respect to Ambiguity,” Economic Journal
127, 1731-1755.
https://doi.org/10.1111/ec0j.12358

{% %}
Baillon, Aurélien (2017) “Bayesian Markets to Elicit Private Information,”

Proceedings of the National Academy of Sciences 114, 7958-7962.

{% losses from prior endowment mechanism: they used the random incentive
system (p. 85 top) but a priori gave subjects €15 endowment so that never net

losses (p. 83 top).

natural sources of ambiguity;

suspicion under ambiguity: they told subjects that for each event they also
play the complementary event (p. 87).

Take three disjoint events referring to performance of Dutch AEX stock index
in two experiments. (Do the same with Indian SENSEX stock index in
experiment 1 and the South African TOP40 in experiment 2. They will always
find the same results for different sources: p. 92.) Measure matching probabilities
and then derive implications for ambiguity attitudes using pessimism and
insensitivity indexes. Do it both for gains and for losses. It is nice that they do it
for natural events rather than the over-studied Ellsberg urns.

ambiguity seeking for losses: they find it,

ambiguity seeking for unlikely: they find it.

They find the fourfold pattern of ambiguity attitude, as does virtually every
empirical study. End of intro writes (p. 78): “Models that can account for this pattern

include prospect theory and a-maxmin expected utility. Models that assume uniform [over

different likelihood levels of events] ambiguity aversion or ambiguity seeking, by contrast, are


https://doi.org/10.1111/ecoj.12358
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incompatible with most of the patterns that we observed.” (event/outcome driven
ambiguity model: event driven)

| here denote by m(E) the matching probability of an event, where | do not
express the outcome used or its sign and default is that it is about gains.

As index of lower subadditivity (capturing optimism for low likelihoods) they
take, for disjoint events E;, Ej with E;j their union:

LA(Ei,Ej) = m(Ei) + m(Ej) — m(Eg).
So, it is the difference between how much each event in isolation adds to the
empty set and how much they add jointly.

As index of upper subadditivity (capturing pessimism for high likelihoods)
one can take, as natural dual:

UA(E;Ej) = 1-m(Ei°) + 1-m(E®) — (1 - m(Ei)) =

1-m(E°) -m(E}®) + m(Ei}°) =

So, it is the difference between how much each event in isolation subtracts from
the universal event and how much they subtract jointly.

P. 80: The authors do not use this dual notation UA(E;,E;) but write UA(Ex)
instead, which has the drawback that the notation does not express how EiCis
partitioned into E;j and E;.

| agree with p. 81 bottom: “A limitation of both maxmin EU and o-maxmin is their
dichotomous nature: probability measures are either fully included or fully excluded from the set

of priors C. A more realistic case is modeled by the variational model”

| disagree with p.82 bottom: “Choquet EU predicts that violations of binary
complementarity are the same for gains and losses.” Choquet EU predicts that they are
opposite, not the same. Note here that matching probabilities for gains x are
measured by (xe0 ~ xp0), so, the event and probabilities are attached to the best
outcome, but that matching probabilities for losses z are measured by (ze0 ~ z,0),
S0, the event and probabilities are attached to the worst outcome. This is why
Choquet EU predicts opposite violations for gains than for losses. Another way to
see this is that maxmin EU, a-maxmin EU, and Choquet EU are all biseparable
utility, so, should give the same predictions. Hence, | also disagree with the
claimed violation of Choquet EU on p. 95 penultimate para.

P. 96 /7. 4-5: “The only theory that can explain the choices of most subjects is prospect

theory”
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EXPERIMENT 1:

P. 77: They assume that if matching probabilities were to measure beliefs, they
would have to be additive. So, they take subjective belief as additive. One can
also argue for nonadditivity of beliefs. They put this view, which I like, forward
on p. 97 3" para. But they automatically connect it with the assumption of sign-
dependence and that is something I would not follow.

. 87 bottom: a bit strange that more a-seeking for losses than a-aversion for
gains.

P. 88: binary complementarity holds for gains but not for losses.

P. 89 bottom: They find more ambiguity seeking for losses than ambiguity
aversion for gains, which is unusual. Hence, while binary complementarity is
satisfied for gains, it is not for losses (pp. 88-89), where we find a deviation in the
ambiguity-seeking direction.

P. 89 3" para: They find lower SA always confirmed.

EXPERIMENT 2:

Now binary complementarity is also violated for gains (p. 92).

P. 93: more a-generated insensitivity for losses than for gains.

P. 95: they again find the fourfold pattern of ambiguity attitude.

P. 95 2" para: all models except Choquet EU, a-maxmin, and prospect theory
are widely violated.

P. 96: “The superior performance of prospect theory illustrates the importance of allowing
for sign-dependence in modeling ambiguity attitudes.”

P. 97: “Some recent ambiguity models are too general to generate predictions ...”

P. 97: “Moreover, intuitively, it is not immediately obvious why beliefs should differ
between gains and losses.”

| reproduce the conclusion:

“This paper sheds light on patterns of violations of probabilistic sophistication. We measured

matching probabilities for gains and losses in two experiments, using natural (non-Ellsberg-like)
uncertainties. Matching probabilities were sign-dependent, additivity was violated, and the
violations of additivity were stronger for losses than for gains. Together these violations imply a
fourfold pattern of ambiguity attitudes: ambiguity aversion for likely gains and unlikely losses

and ambiguity seeking for unlikely gains and likely losses. Our results were most consistent with
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prospect theory and, to a lesser extent, Choquet EU and -maxmin. Models with uniform

ambiguity attitudes could not explain our results.” %}

Baillon, Aurélien & Han Bleichrodt (2015) “Testing Ambiguity Models through the
Measurement of Probabilities for Gains and Losses,” American Economic
Journal: Microeconomics 7, 77-100.
https://doi.org/10.1257/mic.20130196

{% The authors calibrate regret theory per subject, and then test intransitivities
predicted by regret theory and Loomes’ (2010) PRAM and Rubinstein’s (1988)
similarity, subject-specific. Few such violations are found, and prospect theory
better predicts choice. %}

Baillon, Aurélien, Han Bleichrodt, & Alessandro Cillo (2015) “A Tailor-Made Test of
Intransitive Choice,” Operations Research 63, 198-211.

{% This paper analyzes in detail, and shows, how inverse-S probability weighting
leads to underprevention against health risks. It shows how ambiguity reinforces
it. (uncertainty amplifies risk) %}

Baillon, Aurélien, Han Bleichrodt, Aysil Emirmahmutoglu, Johannes G. Jaspersen, &
Richad Peter (2022) “When Risk Perception Gets in the Way: Probability
Weighting and Underprevention,” Operations Research 70, 1371-1392.
https://doi.org/10.1287/opre.2019.1910

{% The paper in its opering sentences points out the disconnect between empirical
and theoretical work in ambiguity. Then, it sets a good example of connecting
those. First, it provides a desirable generalization of the multiplier preferences
model, by adding an ambiguity seeking part (ambiguity seeking). This is
desirable for empirical purposes because there is much ambiguity seeking. It
gives a preference foundation. Then, it shows that it can be used empirically by
fitting it to two big data sets of samples representative of the Dutch, and then the
American, population, where matching probabilities were measured. In the
Netherlands, 23% of the subjects is ambiguity seeking, and in the US it is 36%.
%}

Baillon, Aurélien, Han Bleichrodt, Zhenxing Huang, & Rogier Potter van Loon

(2017) “Measuring Ambiguity Attitude: (Extended) Multiplier Preferences for the
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American and the Dutch Population,” Journal of Risk and Uncertainty 54, 269—
281.
https://doi.org/10.1007/s11166-017-9260-4

{% natural sources of ambiguity; updating under ambiguity with sampling:
Measure pessimism and likelihood-insensitivity using the indexes of Abdellaoui
et al. (2011). Consider ask prices of IPO stocks, so, natural events. Consider
learning, with info about past performance gradually provided. They find little
pessimism, but substantial insensitivity. Learning moves towards expected utility,
reducing insensitivity, but clearly insensitivity does not disappear and deviation
from EU remains. They also derived a-neutral probabilities and those were close
to historical frequencies.

This paper was the first to relate the indexes of the source method of
Abdellaoui et al. (2011) to indexes used under multiple priors. Multiple priors
assumes expected utility for risk, and then pessimism = ambiguity aversion and
likelihood insensitivity = a(mbiguity-generated) insensitivity (p. 2184
penultimate para). The paper shows that the insensitivity index of the source
method of Abdelloui et al. (2011) is the ambiguity perception index of the
epsilon-contamination subfamily of the multiple prior family, and that the
ambiguity aversion index of epsilon-contamination is the aversion index of the
source method per perceived ambiguity unit. They first did so in the working

paper version of 13 August, 2013, downloadable here: link to 2013 version

pp. 10-11, where epsilon-contamination is exactly the neo-additive model of
Chateauneuf, Grant, & Eichberger (2007) in multiple priors, as CGE show.
Baillon et al. sent their 2013 paper to Dimmock & Kouwenberg who used it in
Dimmock, Kouwenberg, Mitchell, & Peijnenburg (2015, JRU).

P. 2184 2" para of 2" column 2" para points out that the value of the
aversion parameter b depends on the value of the insensitivity parameter a. This
does not mean that they are not different components. An example to explain: If a
person is maximally risk averse, then the person can’t be ambiguity averse. This
does not mean that risk aversion and ambiguity aversion would not be different
components.

P. 2185 2" column 2" para writes: “On the other hand, alpha is a relative measure of

ambiguity aversion, which is defined per unit of perceived ambiguity and, therefore, does not
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depend on the amount of perceived ambiguity. This explains why by is bounded by —a; and a; and
thus depends to some extent on likelihood insensitivity, and alpha is bounded by by 0 and 1 and

does not depend on ambiguity perception.” [italics added]

P. 2185 penultimate para: “The multiple prior interpretation requires that a; is positive.
As several of our subjects had negative a;, we could only use the multiple prior interpretation in
the aggregate analyses and did not use it in the individual analyses.”

Pp. 2187-2188: the authors measure certainty equivalents and fit utility, and
do not measure matching probabilities. P. 2188: exponential, power, and
expopower utility gave equally good fit. %}

Baillon, Aurélien, Han Bleichrodt, Umut Keskin, Olivier L’Haridon, & Chen Li
(2018) “The Effect of Learning on Ambiguity Attitudes,” Management Science
64, 2181-2198.
https://doi.org/10.1287/mnsc.2016.2700

{% A first draft of this paper was entitled: “Balanced Design: The Key to Measuring
Ambiguity Attitudes when Beliefs Are Unknown.”

The paper puts central that the ambiguity indexes can be identified. In fact, the
a-neutral probabilities can also be. Eq. 29 gives enough equalities, where all opi=
pi result and where o is also identified. Li, Turmunkh, & Wakker (2019, Eq. 3.3)
gives a formula for three events.

P. 5 Footnote 4 mentions the idea of Bayesian twin for the a-neutral
probabilities. %}

Baillon, Aurélien, Han Bleichrodt, Chen Li, & Peter P. Wakker (2021) “Belief
Hedges: Measuring Ambiguity for All Events and All Models,” Journal of
Economic Theory 198, 105353.
https://doi.org/10.1016/j.jet.2021.105353

Direct link to paper

{% %}

Baillon, Aurélien, Han Bleichrodt, Chen Li, & Peter P. Wakker (2025) “Source
Theory: A Tractable and Positive Ambiguity Theory,” Management Science,
forthcoming.
https://doi.org/10.1287/mnsc.2023.03307
Direct link to the paper
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https://doi.org/10.1016/j.jet.2021.105353
http://personal.eur.nl/wakker/pdfspubld/21.2beliefhedge.pdf
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{% violation of certainty effect: In their common consequence task, strangely
enough, only 5% of the subjects violate independence in the usual direction of the
certainty effect, and 45% does it in the opposite direction. %}

Baillon, Aurélien, Han Bleichrodt, Ning Liu, & Peter P. Wakker (2016) “Group
Decision Rules and Group Rationality under Risk,” Journal of Risk and
Uncertainty 52, 99-116.
https://doi.org/10.1007/s11166-016-9237-8

Direct link to paper

{% This paper examines what reference points are, about the most central question in
decision under risk. It is entirely revealed-preference based, using no other data.
It starts from a general model in Eg. 6, which contains six of the most popular
models of reference points, displayed in Table 12 (p. 96). It uses a data set (N=
139) obtained in Moldavia, where the average payoff per subject was about a
day’s salary. It uses advanced Hierarchical Bayesian data fitting. The status quo
and the security level (maxmin: The maximum of all minima of available
prospects) did best. Koszegi-Rabin type expectation-based reference points do
not perform well. This is stated explicitly on p. 105.

The authors distinguish between prospect-specific (depending on the prospect
and different for each of the prospects available for choice and choice specific,
determined by the choice situation. They cite many studies into the location of
reference points, and cite papers equating the Koszegi-Rabin approach with
disappointment-theory approaches.

The reference points do not depend much on absolute wealth level (p. 104),
and probability weighting is too important to be ignored (p. 104); consumption
utility can be ignored. Prospect-specific models often violate stochastic
dominance (p. 104). %}

Baillon, Aurélien, Han Bleichrodt, & Vitalie Spinu (2020) “Searching for the
Reference Point,” Management Science 66, 93-112.
https://doi.org/10.1287/mnsc.2018.3224

{% %}
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Baillon, Aurélien, Laure Cabantous, & Peter P. Wakker (2012) “Aggregating
Imprecise or Conflicting Beliefs: An Experimental Investigation Using Modern
Ambiguity Theories,” Journal of Risk and Uncertainty 44, 115-147.
https://doi.org/10.1007/s11166-012-9140-x

Direct link to paper

{% source-dependent utility is criticized here.
endogenous midpoints; this paper uses an endogenous utility-midpoint operation
to give theorems on concave utility in great generality, e.g. doing the Yaari
(1969) comparative risk aversion without requiring identical beliefs, and doing
ambiguity aversion in the smooth model without requiring the unobservable
subjective probabilities as input or requiring same risk attitudes. Section 3.4 gives
an intuitive interpretation criticizing the smooth model and many other models:

““An objection can be raised when our preference condition in terms of

utility midpoints is not just used to analyze utility, but is also interpreted
as a condition for risk or ambiguity aversion. Our midpoint condition does
not speak to the empirical nature of risk, timing (as in Kreps and Porteus’
model), or ambiguity, unlike the conditions that other authors have used.
However, (and this is our message) if a theory such as EU or recursive

EU implies that our condition is still equivalent to the others, then this

implication of the theory cannot be empirically appropriate, which raises

doubts about the theory itself.” %}

Baillon, Aurélien, Bram Driesen, & Peter P. Wakker (2012) “Relative Concave
Utility for Risk and Ambiguity,” Games and Economic Behavior 75, 481-489.
https://doi.org/10.1016/j.9eb.2012.01.006
Direct link to paper

{% ambiguity seeking for unlikely: They use matching probabilities to measure
ambiguity attitudes, and do it for unlikely events (smallest has a-neutral
probability 0.005), where they find overweighting, giving ambiguity seeking for
gains and ambiguity aversion for losses, all confirming the fourfold pattern of
ambiguity. The also find lower and upper sub/superadditivity in agreement with
a-insensitivity.

They use the Prince incentive system. %}


https://doi.org/10.1007/s11166-012-9140-x
http://personal.eur.nl/wakker/pdfspubld/12.2expaggramb.pdf
https://doi.org/10.1016/j.geb.2012.01.006
http://personal.eur.nl/wakker/pdfspubld/12.3u_ambig.pdf
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Baillon, Aurélien & Aysil Emirmahmutoglu (2018) “Zooming in on Ambiguity
Attitudes,” International Economic Review 59, 2107-2131.
https://doi.org/10.1111/iere.12331

{% The authors test the random incentive system (RIS) for measuring ambiguity
aversion. Treatments are between-subjects. The control treatment is one single
choice only, the standard two-urn Ellsberg test, with proper control for suspicion
by letting subjects choose winning color. Then there are two treatments where
subjects make two choices. For each of the two colors, subjects must choose
between the known (K) and unknown (U) urn. The unknown urn has a somewhat
higher prize, so that observed ambiguity aversion is strict. In the control
treatment, 50% was ambiguity averse. In the treatments, averaged, KK (27%),
KU (23%), UK (9.5%), UU (41.5%) (Figure 2.4). Remarkable is the small
number of UK choices. That is, the deviation from random choice is that subjects
in the treatment groups who at first chose U, often also did so the second time. It
is a clear spillover effect, confounding the RIS measurement. It means that the
RIS deviates from the control treatment, giving some less ambiguity aversion.

As the authors point out, they chose a framing of the stimuli that enhances
integration effects and violations of RIS. In this sense, the finding is not very
surprising. The more critical question is how RIS performs in best framing, not in
worst framing. But this paper shows the principled point that the RIS can bring
distortions, and that one has to watch out.

The paper did some other experiments to check. For instance, determining the
real choice situation beforehand (but unknown to subjects) or after did not matter.
It cites much literature. %}

Baillon, Aurélien, Yoram Halevy, & Chen Li (2022) “Randomize at Your Own Risk:
On the Observability of Ambiguity Aversion,” Econometrica 90, 1085-1107.
https://doi.org/10.3982/ECTA18137

{% Hedging can occur in ambiguity measurements using the random incentive system
if the implemented choice randomization is taken ex post, but not if taken ex ante.
This paper derives this theoretically by embedding it in ambiguity theories and

then theoretically resolving in those ambiguity theories. %}
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Baillon, Aurélien, Yoram Halevy, & Chen Li (2022) “Experimental Elicitation of
Ambiguity Attitude Using the Random Incentive System,” Experimental
Economics 25, 1002-1023.
https://doi.org/10.1007/s10683-021-09739-2

{% cognitive ability related to likelihood insensitivity (= inverse S):

They (well, “we”) show that time pressure reduces the cognitive a(mbiguity
generated) insensitivity, but find a Ho of unaffected ambiguity aversion, which is
motivational rather than cognitive. %}

Baillon, Aurélien, Zhenxing Huang, Asli Selim, & Peter P. Wakker (2018)
“Measuring Ambiguity Attitudes for All (Natural) Events,” Econometrica 86,
1839-1858.
http://dx.doi.org/10.3982/ectal4370

Direct link to paper

{% Sadness moves people to ambiguity neutrality, unlike joy, fear, and control group.
Abmiguity aversion was measured as 0.5—p where p is the matching probability
of the unknown two-color Ellsberg urn. (Study 2 has a-neutral probabilities 1/3
and 2/3.) Emotions are induced by movies. %}

Baillon, Aurélien, Philipp D. Koellinger, & Theresa Treffers (2016) “Sadder but
Wiser: The Effects of Emotional States on Ambiguity Attitudes,” Journal of
Economic Psychology 67, 67-82.

{% An exemplary study of WTP and risk attitudes for health insurance of a valuable
sample of Philipino households, using the tools of prospect theory, with clear
applied relevance. The authors split up the risk premium into (1) belief premium:
due to misperception of probabilities (2) weighting premium: due to nonlinear
weighting of probabilities (3) utility premium: due to nonlinear utility (4)
residual. It is somewhat reminiscent of the cited Hilton (1988). A typical finding
here is that people take too little insurance, even if it is subsidized and actuarially
fair, and have too low WTP. The authors investigate which factors contribute
how and what to do about that. It is well-known that biases push WTP down, and

I did not read the paper close enough to see how it handles this. Maybe it is
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considered part of the residual premium, which captures about half as much as
the risk attitude premiums.

P. 49 discusses the order of calculating the premiums.

Pp. 48-50, end of intro, summarizes the findings. The median belief premium
is about 0. Utility and probability premiums are negative, as with prospect
theory’s risk seeking for losses, and explaining part of the overly low WTPs. But
median utility and probability premiums seem to e close to 0. %}

Baillon, Aurélien, Aleli Kraft, Owen O’Donnell, & Kim van Wilgenburg (2022) “A
Behavioral Decomposition of Willingness to Pay for Health Insurance,” Journal
of Risk and Uncertainty 64, 43-87.
https://doi.org/10.1007/s11166-022-09371-2

{% A difficulty of working with the Pratt-Arrow index of absolute risk aversion is
that it cannot be readily derived from a (small) finite number of observed
indifferences, but that it requires parametric fitting. This paper provides a discrete
approximation. Let a.eu denote an act assigning outcome o to event E and p to
event E®. The paper uses indifferences aep~ Bev and Bep~vev to define B as the
endogenous midpoint of o and y. Under EU, also with subjective probabilities, it

implies that  indeed is the U midpoint between o and y. We write m(o,y) =.

: . : 1 1 .
Assume y=a. The index A(a,y) is defined as Mo m . It can be seen that it

is a discrete approximation of the Pratt-Arrow index. The index can be used for
many purposes.

Many authors use ad hoc indexes of risk aversion, such as normalized risk
premiums, but this normalization is, in a way, not at the right order of magnitude,
where the index for instance tends to risk neutrality simply if the interval [o,y]
gets small. The index of this paper does not suffer from that and is at a good order
of magnitude. (See p. 1385, end of 8§3.)

Theorem 1 shows that, under common assumptions, for two states of nature,
subjective expected utility holds if and only if the index satisfies a consistency
condition. Theorem 2 shows that a comonotonic consistency condition holds if

and only if biseparable utility holds. Theorem 3 and Table 1 list many conditions


https://doi.org/10.1007/s11166-022-09371-2

192

that can be characterized using the index, such as risk aversion and comparative
risk aversion. %}

Baillon, Aurélien & Olivier L’Haridon (2021) “Discrete Arrow—Pratt Indexes for Risk
and Uncertainty,” Economic Theory 72, 1375-1393.
https://doi.org/10.1007/s00199-020-01315-8

{% Whereas Machina (2009) devised a paradox only for rank-dependent utility (also
called CEU = Choquet expected utility), this paper shows that it is a paradox for
virtually every ambiguity theory existing today in the Anscombe-Aumann
framework. As an aside, if we abandon the Anscombe-Aumann framework, then
Machina’s paradox is only for RDU and no more for the other models. %}

Baillon, Aurélien, Olivier I’Haridon, & Laetitia Placido (2011) “Ambiguity Models

and the Machina Paradoxes,” American Economic Review 101, 1547-1560.

{% Show a generalization of Yaari’s acceptance condition for more concave utility
that also works under different beliefs and different state spaces for the two
agents. In particular, it can be used for within-subject between-source
comparisons of utility. Thus, it can characterize ambiguity aversion for KMM’s
smooth ambiguity model. The condition works as follows:

Let {E1,...,En} be a partition for agent A, and

{F1,....,Fn} a partition for agent B. Xi,...,xn denote outcomes. IT is generic for a
permutation of 1,...,n. fis an act depending on Ex,...,En. g is an act depending
on Fy,....Fn. TI(f) is the act with x1,...,xn assigned to the IT permuted events and
I1(g) is similar. For instance, if IT does nothing but interchange 1 and 2, then
I1(g) = (F1:x2, F2:X1, F3:X3, ... FniXn).

z is generic notation of a constant act, and >= denotes preference. If events Ey, ..,
En are exchangeable, i.e., preference-symmetric, then f ~ I1(f) for every IT. We
assume SEU for both agents. Imagine that we have

z=aTI(f) forall T = 2z <gII'(g) forall IT". Then, even for the most risk-
favoring IT and the least risk-favoring IT", =a seeks more certainty than =g. It
cannot be that =g is more risk averse than =a. It turns out that excluding this case
is not only necessary, but also sufficient, for ug to be more concave than ua,

whenever there exist uniform partitions {Ex, ..., En} and {F4, ..., Fn}. The result
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is easier to state for n=2, and such versions can also be invoked for general state
spaces.

The above condition is alternative to Yaari (1969), allowing for different
beliefs and even state spaces. Baillon, Driesen, & Wakker (2012) achieve this in a
different manner, using endogenous utility midpopints. The result can also be
used to axiomatize ambiguity aversion in KMM’s smooth ambiguity model, or in
source-dependent SEU of Chew et al. (2008). Or for Kreps-Porteus (1978). %}

Baillon, Aurélien, Ning Liu, & Dennie van Dolder (2017) “Comparing Uncertainty

Aversion toward Different Sources,” Theory and Decision 83, 1-18.

{% This paper tests constant absolute and constant relative ambiguity aversion w.r.t.
utility changes. It does so in the Anscombe-Aumann framework, relying on
expected utility. The stimuli did not involve two-stage acts (which are hard to
process for subjects), but single-stage Ellsberg urn bets where for instance a
constant increase in utility was induced by adding to the ambiguous winning
event an unambiguous event (color with known proportion). %}

Baillon, Aurélien & Laetitia Placido (2019) “Testing Constant Absolute and Relative
Ambiguity Aversion,” Journal of Economic Theory 181, 309-332.

{% The authors empirically test the preference conditions of Baillon (2017 EJ), based
on the Anscombe-Aumann framework. They find majority ambiguity aversion,
prudence, and temperance.

They use the Prince incentive system. %}

Baillon, Aurélien, Harris Schlesinger, & Gijs van de Kuilen (2018) “Measuring

Higher Order Ambiguity Preferences,” Experimental Economics 21, 233-256.

{% %}

Baillon, Aurélien, Asli Selim, & Dennie van Dolder (2012) “On the Social Nature of
Eyes: The Effect of Social Cues in Interaction and Individual Choice Tasks,”
Evolution and Human Behavior 34, 146-154.

{% Develop a theoretical model, and experimental data (hypothetical choice) for
insurance decisions (so, losses), that people want more insurance, but less of

precautionary measures, if ambiguity increases. They do not discuss a-
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insensitivity, but that fits perfectly well with these results. (inverse S negatively
related to prevention) %}

Bajtelsmit, Vickie, Jennifer C. Coats, & Paul Thistle (2015) “The Effect of Ambiguity
on Risk Management Choices: An Experimental Study,” Journal of Risk and
Uncertainty 50, 249-280.

{% The authors are incompetent and have no clue what prospect theory is about. A
big success of PT, explaining the co-existence of gambling and insurance by
overweighting of small probabilities is completely missed by the authors, who
think that these things violate PT. There is worse, but let me stop here. %}

Baker, Ardith, Teresa Bittner, Christos Makrigeorgis, Gloria Johnson & Joseph
Haefner (2010) “Teaching Prospect Theory with the Deal or No Deal Game
Show,” Teaching Statistics 32, 81-87.

{% Consider expert aggregation of composite probabilities, and compare aggregations
of averages with averages of aggregations, by theoretical analysis, simulation,
and real data. The former has smaller errors and mostly is larger. The authors
suggest the former as gold standard. But this may depend much on the error
theory and particular aggregation considered. %}

Baker, Erin & Olaitan Olaleye (2012) “Combining Experts: Decomposition and
Aggregation Order,”

{% Measured monetary discounting from hypothetical choice, and related it to
smoking. %}

Baker, Forest, Matthew W. Johnson, Warren K. Bickel (2003) “Delay Discounting in
Current and Never-before Cigarette Smokers: Similarities and Differences across
Commodity, Sign, and Magnitude,” Journal of Abnormal Psychology 112, 382—
92.

{% %}

Baker, Frank B. & Lawrence Hubert (1977) “Applications of Combinatorial
Programming to Data Analysis: Seriation Using Asymmetric Proximity
Measures,” British Journal of Mathematical and Statistical Psychology 30, 154
164.
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{% Nice description of the meaning of the value of a statistical life %}

Baker, Rachel, Susan Chilton, Michael Jones-Lee, & Hugh Metcalf (2008) “Valuing
Lives Equally: Defensible Premise or Unwarranted Compromise?,” Journal of
Risk and Uncertainty 36, 125-138.

{% %}
Baker, Scott R., Nicholas Bloom, & Steven J. Davis (2016) “Measuring Economic
Policy Uncertainty,” Quarterly Journal of Economics 131, 1593-1636.

{% Propose to do statistical testing with true positive, true negative, false positive,
false negative, assigning utilities to these outcomes and then using expected
utility. Give medical application. %}

Baker, Stuart G., Nancy R. Cook, Andrew Vickers, & Barnett S. Kramer (2009)
“Using Relative Utility Curves to Evaluate Risk Prediction,” Journal of the Royal
Statistical Society: Series A (Statistics in Society) 172, 729-748.

{% Z&Z %}
Bakker, Frank M. (1997) “Effecten van Eigen Betalingen op Premies voor

Ziektekostenverzekeringen,” Ph.D. dissertation, Erasmus University, Rotterdam.

{% proper scoring rules: They test scoring rules for multiple choice questions where
not just right answers get score 1 and wrong answers and nonresponses all get
score 0, which encourages random answering if not knowing, but scoring systems
where wrong answering is punished by getting a lower score than nonresponse.
Their novelty is that they distinguish gain- versus loss framing and that they do it
in the field, with scores on exams with university students—I wonder if ethical
commitees can approve of such experiments with something as serious as student
grading.

Given that, according to loss aversion, losses are perceived more strongly than
gains, one may expect improved performance and less nonresponse (random
answering was better than not answering), the more so as studies by Yechiam and
co-authors (e.g., Yechiam, Retzer, Telpaz, & Hochman 2015) suggest better

motivation and performances under losses. The reduction of nonresponse is
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confirmed, but for the former there is even a nonsignificant tendency to the
opposite. The authors, at the end, only cite studies that suggest that losses impair
performance, contrary to findings by Yechiam, and cite Yechiam only for another
point.

| expect that there is much related work in psychological literature on
education, as for instance in Kaernbach (2001). Related, in probably relevant
journals, are Budescu & Bar-Hillel (1993), and Echternacht (1972). %}

Balart, Pau, Lara Ezquerra, & Inigo Hernandez-Arenaz (2022) “Framing Effects on

Risk-Taking Behavior: Evidence from a Field Experiment in Multiple-Choice
Tests,” Experimental Economics 25, 1268-1297.
https://doi.org/10.1007/s10683-022-09748-9

{% Seems to present in incorrect proof making the mistakes that Wakker (1993 JME)

warned against. %}

Balasubramanian, Anirudha (2015) “On Weighted Utilitarianism and an Application,”

Social Choice and Welfare 44, 745-763.

{% %}
Balch, Michael & Peter C. Fishburn (1974) “Subjective Expected Utility for

Conditional Primitives.” In Michael S. Balch, Daniel L. McFadden, & Shih-Yen
Wu (eds.) Essays on Economic Behaviour under Uncertainty, 57-69, North-

Holland, Amsterdam.

{% In general, power (CRRA) utility fits data better than exponential (CARA) utility.

However, power utility has analytical problems when defining loss aversion
under prospect theory in the usual way (unless same power for gains and losses).
See, e.g., Wakker (2010 p. 338-342, §9.6). This usual way is to take one
normalization outcome o >0 with assumed u(a) =1, u(—a) =—1, and set A =
—U(-a)/U(a). Then A can depend entirely on the o chosen with power utility.
This paper proposes to take a weighted average over many o, where the as range
over a domain relevant for the applications considered, weighted according to
importance/relevance. This is a nice idea. Data come from Ghanaian farmers.

Data fitting shows that o can still be very volatile, e.g., w.r.t. power. The authors


https://doi.org/10.1007/s10683-022-09748-9

197

argue that one should not sacrifice fit (by giving up power utility) to get a stable
loss aversion parameter.

Utility is concave for gains and convex for losses, but is closer to linear for
losses than for gains. (concave utility for gains, convex utility for losses)

They strongly confirm inverse S probability weighting but, because they fit
Prelec two-parameter CI family, there is not much space for other shapes.
(inverse S). They also find that parameters interact, with the estimation of loss
aversion and also of probability weighting depending on the utility family used.
%}

Balcombe, Kelvin, Nick Bardsley, Sam Dadzie, & lain Fraser (2019) “Estimating
Parametric Loss Aversion with Prospect Theory: Recognising and Dealing with
Size Dependence,” Journal of Economic Behavior and Organization 162, 106—
119.

{% Re-analyze the data of Stott (2006) using Bayesian techniques, with a prior
distribution chosen. His stimuli are not fully representative because they always
concern a choice between two two-outcome prospects where one of the two has
one outcome equal to 0 (p. 112 3" para). Consider only gains. Fit PT (referring to
the new 1992 version that is sometimes called CPT, but that Tversky and | prefer
to call PT), which now agrees with RDU, but also Birnbaum’s RAM and TAX
models and the priority heuristic. Use more sophisticated error theories and
Bayesian fitting techniques than Stott did.

They find that PT fits best. Power utility by far best fits rather than
exponential or Saha’s powerexpo (decreasing ARA/increasing RRA). Utility is
concave, as is to be expected. For representative agent, probability weighting is
more concave (optimistic) than inverse S (inverse S; risk seeking for small-
probability gains). At the individual level, there is much heterogeneity in
probability weighting. Much heterogeneity is confirmed by representative agent
being firmly rejected. P. 184 writes that probability weighting is less stable than
utility.

For error theory, Wilcox’s (2011) contextual utility works best.

For a minority of subjects, linear probability weighting (so, EU) fits best, but
for majority probability weighting is better.
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Whereas Stott’s analysis gave Prelec’s one-parameter family as best, the
alternative analysis of this paper gets two-parameter families as better. %}
Balcombe, Kelvin & lain Fraser (2015) “Parametric Preference Functionals under
Risk in the Gain Domain: A Bayesian Analysis,” Journal of Risk and Uncertainty
50, 161-187.

{% %}

Baldassi, Carlo, Simone Cerreia-Vioglio, Fabio Maccheroni, Massimo Marinacci, &
Marco Pirazzini (2020) “A Behavioral Characterization of the Drift Diffusion
Model and its Multi-Alternative Extension for Choice under Time Pressure,”
Management Science 66, 5075-5093.

{% Study polarization, showing it cannot happen under the Bayesian model, but it can
through hedging effects in the smooth model. Crucial for the result is that it refers
to the 2" order probability of the smooth model as capturing beliefs. Hence, it is
not easily extendable to other ambiguity models, as the authors point out on p.
3083. %}

Baliga, Sandeep, Eran Hanany, & Peter Klibanoff (2013) “Polarization and
Ambiguity,” American Economic Review 103, 3071-3083.
http://dx.doi.org/10.1257/aer.103.7.3071

{% Moulin showed this paper to me on September 17, 1990, as nice and simple
access to rounding methods in voting theory.
Simple rounding methods, may be of use for my integer-fair/proportional
division method. %}
Balinsky, Michel L. & H. Peyton Young (1980) “The Webster Method of
Apportionment,” Proceedings of the National Academy of Sciences USA, Applied
Mathematical Sciences 77, 1-4.

{% %}
Balinsky, Michel L. & H. Peyton Young (1982) “Fair Representation.” Yale

University Press, New Haven.

{% %}


http://dx.doi.org/10.1257/aer.103.7.3071
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Balk, Bert M. (1995) “Axiomatic Price Index Theory: A Survey,” International
Statistical Review 63, 1, 69-93.

{% ambiguous outcomes vs. ambiguous probabilities: Consider vague descriptions
not only of probabilities but also of outcomes. Find no support for the loss
aversion/endowment explanation of preference reversals. In the matching
measurements, the sure outcome is less likely to serve as a reference point than it
is for choice lists. %}

Ball, Linden J., Nicholas Bardsley, & Tom Ormerod (2012) “Do Preference Reversals
Generalise? Results on Ambiguity and Loss Aversion,” Journal of Economic
Psychology 33, 48-57.

{% People are asked to predict the risk attitudes of others. Attractive, tall, and male
(gender differences in risk attitudes) people are predicted to be more risk
seeking, but the predictions overestimate those effects. %}

Ball, Sheryl, Catherine C. Eckel, & Maria Heracleous (2010) “Risk Aversion and
Physical Prowess: Prediction, Choice and Bias,” Journal of Risk and Uncertainty
41, 167-193.

{% %}
Balla, John I., Arthur S. Elstein, & Caryn Christensen (1988) “Obstacles to
Acceptance of Clinical Decision Analysis,” British Medical Journal 4, 579-539.

{% Seems to be a good text on differences between within- and between-subject
designs. %}

Ballinger, T. Parker & Nathaniel T. Wilcox (1997) “Decisions, Error and
Heterogeneity,” Economic Journal 107, 1090-1105.

{% Use certainty equivalent method of fifty-fifty prospects to measure risk aversion
of highschool adolescents (fit EU with power utility). No real incentives. It finds
strong peer effects for men, where risk attitude is affected much by peers, but not
for women. %}

Balsa, Ana I., Néstor Gandelman, & Nicolas Gonzalez (2015) “Peer Effects in Risk
Aversion,” Risk Analysis 35, 27-43.
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{% random incentive system; random incentive system between-subjects (paying
only some subjects) %}

Baltussen, Guido, Thierry Post, Martijn J. van den Assem, & Peter P. Wakker (2012)
“Random Incentive Systems in a Dynamic Choice Experiment,” Experimental
Economics 15, 418-443.
https://doi.org/10.1007/s10683-011-9306-4
Direct link to paper

{% PT falsified: This paper shows that a majority prefers, with probabilities 1/4 not

written, the prospect
(1000, —800, 1200, 1600) to the prospect (-1000, —800, 800, 2000). The

choice is a nice combination of choices considered in several revent papers by
Levy & Levy (2002 Management Science) but, contrary to the latter, the authors
analyze the choice correctly, and establish a clear violation of PT. %}

Baltussen, Guido, Thierry Post, & Pim van Vliet (2006) “Violations of CPT in Mixed
Gambles,” Management Science 52, 1288-1290.

{% Seem to measure loss aversion under both risk and ambiguity. Find difference in
the limelight, and not outside the limelight. %}

Baltussen, Guido, Martijn J. van den Assem, & Dennie van den Dolder (2016) “Risky
Choice in the Limelight,” Review of Economics and Statistics 98, 318-332.

{% foundations of probability %}

Bamber, Donald (2003) “What is Probability,” Book Review of: Donald Gillies
(2000) Philosophical Theories of Probability, Routledge, London; Journal of
Mathematical Psychology 47, 377-382.

{% %}
Banach, Stefan & Kazimierz Kuratowski (1929) “Sur une Généralisation du Probléme

de la Mesure,” Fundamenta Mathematicae 14, 127-131.


https://doi.org/10.1007/s10683-011-9306-4
http://personal.eur.nl/wakker/pdfspubld/12.4ris.pdf
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{% Prospect theory not cited;

An extensive study. Risk attitudes were measured once, and then again 12 weeks
later. Here, as often, | regret that the authors did not also measure insensitivity,
which is so easy to do and gives so many more insights. %}

Bandyopadhyay, Anwesha, Lutfunnahar Begum, & Philip J. Grossman (2021)
“Gender Differences in the Stability of Risk Attitudes,” Journal of Risk and
Uncertainty,” (2021) 63, 169-201.
https://doi.org/10.1007/s11166-021-09361-w

{% revealed preference %}

Bandyopadhyay, Taradas (1988) “Revealed Preference Theory, Ordering and the
Axiom of Sequential Path Independence,” Review of Economic Studies 55, 343—
351.

{% revealed preference %}

Bandyopadhyay, Taradas (1990) “Revealed Preference and the Axiomatic
Foundations of Intransitive Indifference: The Case of Asymmetric Subrelations,”
Journal of Mathematical Psychology 34, 419-434.

{% revealed preference %}
Bandyopadhyay, Taradas & Kunal Sengupta (1989) “The Strong Axiom of Revealed
Preference and Path Independent Choice,” Graduate School of Management,

University of California, Riverside, CA 92521.

{% revealed preference %}
Bandyopadhyay, Taradas & Kunal Sengupta (1991) “Semiorders and Revealed
Preference,” Graduate School of Management, University of California,

Riverside, CA 92521.

{% Consider preference relations on ReM for MeN. Necessary and sufficient
conditions for representation by a general function. %}

Banerjee, Kuntal (2014) “Choice in Ordered-Tree-Based Decision Problems,” Social
Choice and Welfare 43, 497-506.


https://doi.org/10.1007/s11166-021-09361-w

202

{% Corrects Theorem 1 in Gerasimou (2021); Gerasimou (2022) provides further
comments. Characterizes preference intensity through weak ordering, reversal
and lateral consistency. Note that Gerasimou and, accordingly, this paper do not
consider a function-difference representation ((x1,X) — (U(x1) — U(x2)), but more
general representations. %}

Banerjee, Kuntal (2022) “Corrigendum to ‘Simple Preference Intensity Comparisons,’
[J. Econ. Theory 192 (2021) 105199],” Journal of Economic Theory 204, 105519.
https://doi.org/10.1016/j.jet.2022.105519

{% Consider preference relations on ReM? that satisfy continuity and exchangeability
(“anonymity;” zero discounting), and characterize the weakest continuity
conditions that can apply. %}

Banerjee, Kuntal & Tapan Mitra (2007) “On the Continuity of Ethical Social Welfare
Orders on Infinite Utility Streams,” Social Choice and Welfare 30, 1-12.

{% revealed preference: test generalized axiom of revealed preference. %}
Banerjee, Samiran & James H. Murphy (2006) “A Simplified Test for Preference

Rationality of Two-Commodity Choice,” Experimental Economics 9, 67—75.

{% This paper criticizes Oprea (2024 AER). It argues that his experiment has much
noise, with most subjects not even understanding the stimuli. Further, that there
are more differences between the lottery preferences and the mirror preferences
than suggested by Oprea. In particular so for the subgroup of subjects who
understood the stimuli. %}

Banki, Daniel, Uri Simonsohn, Robert Walatka, & George Wu (2025) Decisions
under Risk Are Decisions under Complexity: Comment, working paper.

https://papers.ssrn.com/sol3/papers.cfm?abstract id=5127515

{% In hypothetical experiment inform patients about uncertainty about probability
estimates (ambiguity), and see how this impacts patients’ decisions, where it
increases aversion. Qualitative descriptions of vagueness are better understood

than quantitative. %}


https://doi.org/10.1016/j.jet.2022.105519
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=5127515
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Bansback, Nick, Mark Harrison, & Carlo Marra (2016) “Does Introducing
Imprecision around Probabilities for Benefit and Harm Influence the Way People
Value Treatments,” Medical Decision Making 36, 490-502.

{% %}
Banzhaf, H. Spencer (2014) “The Cold-War Origins of the Value of Statistical Life,”
Journal of Economic Perspectives 28, 213-226.

{% They measure ambiguity aversion/neutrality/seeking through matching
probabilities for unknown Ellsberg urn. Find great majority ambiguity aversion.
Experiment shows that market prices overreact to bad news and underreact to
good news, most so in prediction markets. Ambiguity-averse subjects
overestimate variance of favorable signal relative to unfavorable signal. %}

Bao, Te, John Duffy, & Jiahua Zhu (2024) “Information Ambiguity, Market
Institutions, and Asset Prices: Experimental Evidence,” Management Science,
forthcoming.
https://doi.org/10.1287/mnsc.2022.01223

{% RCLA: violated; conjunctive and disjunctive probability bias %}
Bar-Hillel, Maya (1973) “On the Subjective Probability of Compound Events,”

Organizational Behavior and Human Performance 9, 396-406.

{% %}
Bar-Hillel, Maya & David V. Budescu (1995) “The Elusive Wishful Thinking
Effect,” Thinking and Reasoning 1, 71-104.

{% producing random numbers %}
Bar-Hillel, Maya & Willem A. Wagenaar (1991) “The Perception of Happiness,”
Advances in Applied Mathematics 12, 428-454.

{% Analyse prognostics using belief functions. %}

Baraldi, Piero, Francesca Mangili, Enrico Zio (2015) “A Belief Function Theory
Based Approach to Combining Different Representation of Uncertainty in
Prognostics,” Information Sciences 303, 134-149.


https://doi.org/10.1287/mnsc.2022.01223
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{% Consider cases of experts giving different judgments. Calculate through a
Bayesian analysis, and then an analysis based on Dempster-Shafer belief
functions. Are positive about the latter. %}

Baraldi, Piero & Enrico Zio (2010) “A Comparison between Probabilistic and
Dempster-Shafer Theory Approaches to Model Uncertainty Analysis in the
Performance Assessment of Radioactive Waste Repositories,” Risk Analysis 30,
1139-1156.

{% Test updating in two tasks with children and young adults. Optimal behavior in
the two tasks is very simple though. In Task 1, one should gamble on the color
observed most. In Task 2, one color is clearly superior no matter what is
observed. Yet, young children often deviate from the optimal strategies and the
authors analyze several alternative strategies, such as gambling on the last color
observed. They use the term “evolutionary” in a strange manner. As I see it,
everything comes from evolution and everything can be called evolutionary.
However, they use it for the silly heuristic of gambling on the last color observed.
They put up a strawman hypothesis: that we are born as Bayesians but at growing
older more and more learn to do irrational heuristics. They, of course, find the
opposite: the older the more Bayesian/rational. At least from child to young adult.

The authors often refer to which grade school children in the US in 2018 have
and (almost) never to age, making it hard for readers from other places or times
what that means.

The primary heuristic that | expect to be going on here is never mentioned,
i.e., probability matching (Bitterman 1965): not doing the rational thing of always
choosing highest probability of winning, but instead randomizing and choosing
the highest probability of winning only with that same probability.

Nice for me, Bayesian, to read on p. 305 that the authors consider Bayesianism
to be normative. %}

Barash, Jori, Isabelle Brocas, Juan D. Carrillo, & Niree Kodaverdian (2019)
“Heuristic to Bayesian: The Evolution of Reasoning from Childhood to
Adulthood,” Journal of Economic Behavior and Organization 159, 305-322.

{% ordering of subsets; principle of complete ignorance %}
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Barbera, Salvador, Walter Bossert, & Prasanta K. Pattanaik (2004) “Ranking Sets of
Objects.” In Salvador Barbera, Peter J. Hammond, & Christian Seidl (eds.)
Handbook of Utility Theory, Vol. 2, Extensions,” 893-977, Kluwer Academic
Publishers, Dordrecht.

{% %}
Barbera, Salvador, Peter J. Hammond, & Christian Seidl (1998, eds.) Handbook of
Utility Theory, Vol. 1, Principles. Kluwer Academic Publishers, Dordrecht.

{% %}
Barbera, Salvador, Peter J. Hammond, & Christian Seidl (2004, eds.) Handbook of
Utility Theory, Vol. 2, Extensions. Kluwer Academic Publishers, Dordrecht.

{% principle of complete ignorance %}
Barbera, Salvador & Mathew O. Jackson (1988) “Maximin, Leximin and the
Protective Criterion,” Journal of Economic Theory 46, 34-44.

{% ordering of subsets; add to the result of Kannai & Peleg (1984). %}

Barbera, Salvador & Prasanta K. Pattanaik (1984) “Extending an Order on a Set to the
Power Set: Some Remarks on Kannai and Peleg’s Approach,” Journal of
Economic Theory 32, 185-191.

{% %}
Barbera, Salvador, Hugo F. Sonnenschein, & Lin Zhou (1991) “Voting by

Commitees,” Econometrica 59, 595-609.

{% dynamic consistency; In PT person will prefer long-shot gamble as soon as w”(0)
>; i.e., probability weighting at O can dominate loss aversion. Thus, betting on
one number in roulette may already be preferred. Even if only 50-50 bets, the
topic of this paper, PT people may prefer it by repeating them, say, 5 times,
generating a small (1/32) probability that generates the overweighting. However,
this is if prior perspective. If such people involve in playing some rounds then

after 3 rounds of winning they face a probability of only ¥ of winning in the next
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two rounds, and may decide to drop out, violating dynamic consistency. The mix
of prior evaluation, dynamic inconsistency, and naivity can lead people to all
kinds of irrationalities such as continuing playing after losing but stopping after
gaining, all opposite to prior plans. The author, like me, uses the term prospect
theory instead of cumulative prospect theory (footnote 1).

P. 39 end of §2: the author interprets transformed probabilities not as
misperceptions, but as deliberate weighting.

Final sentence of paper is very positive about probability weighting:

“Taken together with this prior research, then, our paper suggests that casino gambling is not
an isolated phenomenon requiring its own unique explanation, but rather that it is one of a family

of empirical facts, all of which are driven by the same underlying mechanism: probability
weighting.” %}

Barberis, Nicholas C. (2012) “A Model of Casino Gambling,” Management Science
58, 35-51.

{% PT, applications: lucid survey of PT accessible to a wide audience.

Abstract, p. 173: “More than 30 years later, prospect theory is still widely viewed as the
best available description of how people evaluate risk in experimental settings.” (PT/RDU
most popular)

Abstract: “I am optimistic that some insights of prospect theory will eventually find a
permanent and significant place in mainstream economic analysis.” (PT/RDU most
popular)

Abstract: “The fundamental difficulty in applying prospect theory in economics is that, even
if we accept that the carriers of utility are gains and losses, it is often unclear what a gain or loss

represents in any given situation.”

P. 173 last para, and some other places p. 178 3rd para), write that PT hasn’t
been applied as much as one might expect mostly because it is not very clear how
to apply it, mostly because of the difficulty of what the reference point is.

P. 174 middle prefers the new 1992 PT (better notation than the author’s, and
common, CPT) to the OPT of 1979.

P. 174: the author only describes PT for risk, with no mention that it was
extended to uncertainty/ambiguity. P. 180 2nd para repeats it.

P. 174 bottom takes PT as depending only on changes w.r.t. reference point,

and as if independent from initial wealth. This deviates from PT of Tversky &
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Kahneman (1992), who allowed value and probability weighting to be different
for different reference points. P. 179 end of 3rd para correctly retraces here.

P. 175 last para incorrectly writes as if diminishing sensitivity refer only to the
value function, whereas Tversky & Kahneman apply it also to probability
weighting.

utility concave near ruin: p. 175 footnote 2.

The paper puts the model of Kdszegi & Rabin very central.

P. 177 bottom claims that Kahneman and Tversky emphasize that transformed
probabilities do not represent erroneous beliefs but this is not correct because
K&T do not commit to one or the other.

P. 179 end of 2" para (also 192 1% para) do not follow K&szegi & Rabin on
expectation as reference point: “in financial settings, a reference point such as the risk-free
rate may be at least as plausible as one based on expectations.” P. 192 1% para repeats the
point, suggesting that in finance people may take some natural levels as reference
points, rather than expectations.

P. 180 writes that PT has been most applied to finance; p. 190 writes that not
much in health economics; p. 191 writes that to finance and insurance.

P. 183 writes on disposition effect, and studies looking into reflection but,
apparently, not into probability weighting.

P. 190 gives some references that negative incentives have more effect than
positive ones.

P. 191 bottom suggests that diminishing sensitivity, which in the author’s
terminology only refers to utility curvature, is less important than the other
components reference dependence, loss aversion, and probability weighting. One
thing that is important about it is that it is the only rational component!

P. 192 explicitly leaves open that PT may be rational: “because we do not, as yet,
have a full understanding of whether loss aversion or probability weighting should be thought of

as mistakes.” | Bayesian see these things differently!

P. 192 footnote 13 claims that narrow framing is widely viewed as a mistake.
Note that Tversky & Kahneman (1981) discusses discrepancies such as between
narrow and wide framing and that the, subtle, underlying message is that what is
really wrong is that we deviate too much from expected value.

A few things that | would present differently:

(1) This paper exclusively focuses on risk with given probabilities. P. 180:
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“Prospect theory is, first and foremost, a model of decision-making under risk.”” An important
innovation of the 1992 paper, expressed in its title (using the term uncertainty
rather than risk as in 1979) is the extension to uncertainty/ambiguity. But, indeed,
there have hardly been applications of the latter yet, it yet requiring further
theoretical work—which is my main research interest today. (2015)

(2) P. 174 uses the unfortunate notation with negative indexes as T&K’92 did,
and as Tversky regretted after (personal communication). Although T&K indeed

ordered outcomes from low to high, the prevailing and recommended ordering is

from high to low, with x1> «+->Xn, and Xk > 0> Xg+1.

(3) P. 174 bottom claims that PT evaluates outcomes merely as changes wrt the
reference point, independently of final wealth, so, independently of what the
reference point is. This is not correct, but it is a widespread misunderstanding.

Kahneman & Tversky (1979) write about this on p. 277, for instance: “The
emphasis on changes as the carriers of value should not be taken to imply that the value of a

particular change is independent of initial position.”

(4) P. 175 last para, & p. 191 last para: The author erroneously has the term
diminishing sensitivity refer exclusively to the utility/value of outcomes, as it is
also commonly taken in the decision-from-experience (DFE) literature. It is a
general phenomenon on numerical perception that as much concerns probability
weighting. (T&K’92 p. 303 2" para: “The principle of diminishing sensitivity applies to
the weighting functions as well.”)

(5) P. 177 ¢. —2 writes: “Kahneman and Tversky emphasize that the transformed
probabilities m; do not represent erroneous beliefs; rather, they are decision weights.” There is
one sentence, if | remember right, where K&T make such a suggestion, but it is
not really the belief of Tversky. He thought that it could be both misperceived
probabilities and weighting for other reasons, and several parts in the K&T paper
write this. %}

Barberis, Nicholas C. (2013) “Thirty Years of Prospect Theory in Economics: A
Review and Assessment,” Journal of Economic Perspectives 27, 173-195.
https://doi.org/10.1257/jep.27.1.173

{% A short and very accessible version of Barberis (2013 JEP), pleaing for the

importance of probability weighting. P. 611 2" para mentions the two-stage


https://doi.org/10.1257/jep.27.1.173
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model by Fox & Tversky. P. 621 penultimate para claims that the probability
weighting function transforms subjective probabilities, but in common
terminologies it is objective probabilities. Abdellaoui et al. (2011 American
Economic Review) have what they call source function, which transforms choice-
based probabilities (which will usually not reflect beliefs). Fox & Tversky tried to
use the risk-probability-weighting function to transform introspective subjective
probability estimates, but this is a strong empirical hypothesis to be tested, rather
than standard terminology.

P. 611 footnote 1 states, in my terminology, that the 1979 OPT is outdated and
we should use the modern 1992 PT (what many people call CPT).

P. 612 2" para end claims that there is more evidence for probability
weighting than for loss aversion, but | see this differently. It is true, as explained
in footnote 2, that loss aversion is more volatile and, hence, it may be argued
(although debatable) that it is less suited to make predictions.

P. 613 8l discusses overweighting versus underweighting of rare events.

P. 614 footnote 5 argues that probability weighting does not concern beliefs.
People discuss this point, even for objective probabilities. Probability weighting
may reflect numerical misperception, and this can concern belief. %}

Barberis, Nicholas C. (2013) “The Psychology of Tail Events: Progress and
Challenges,” American Economic Review, Papers and Proceedings 103, 611—
616.

{% Paper on Thaler’s Nobel prize. P. 662 mentions four factors. I disagree from the
author in that I think that only the third factor “they found ways of helping people
to make better economic decisions” is where Thaler is exceptional. But then, so
exceptional and valuable, that I think it was enough for the Nobel prize. P. 668

writes: “It is here that Thaler had his single most influential insight. In the 1970s, after
discovering that, unbeknownst to economists, psychologists —most notably Kahneman and

Tversky — had been cataloguing the ways in which people depart from full rationality, Thaler

recognized that this research was the key to progress in behavioral economics.”” Again, |
disagree. Many people had this understanding. Just following Kahneman &
Tversky is too small to call it Thaler’s greatest contribution.

The author presents behavioral economics as a reaction to the rational

expectations revolution, as the author calls it. Rational expectations was of course
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a big idea in macro-economics and finance, but not wide enough to call it a
revolution. Behavioral economics is better positioned as a reaction to the ordinal
revolution. %}

Barberis, Nicholas C. (2018) “Richard Thaler and the Rise of Behavioral Economics,”

Scandinavian Journal of Economics 120, 661-684.

{% %}

Barberis, Nicholas C. (2018) “Psychology-Based Models of Asset Prices and Trading
Volume.” Ch. 2 in B. Douglas Bernheim, Stefano DellaVigna, & David Laibson
(eds.) Handbook of Behavioral Economics; Volume 1, 79-176, North-Holland,

Amsterdam.

{% This paper analyzes the implications of probability weighting of prospect theory
in finance. It shows how it can explain a number of things not explainable by EU.
Seems to show that individual stocks and underdiversified portfolios have
positive skewedness.
p. 2066: “In an effort to capture the experimental data more accurately, researchers have
developed a number of so-called nonexpected utility models. Perhaps the most prominent of these

is Amos Tversky and Daniel Kahneman’s (1992) “cumulative prospect theory.” (Prospect
theory/Rank-Dependent Utility most popular for risk)
p. 2068: “Cumulative prospect theory is arguably the most prominent of all nonexpected utility
theories.” (Prospect theory/Rank-Dependent Utility most popular for risk)
p. 2088 §F dicusses nonarbitrage for nonEU. %}

Barberis, Nicholas C. & Ming Huang (2008) “Stocks as Lotteries: The Implications of
Probability Weighting for Security Prices,” American Economic Review 98,
2066-2100.

{% %}

Barberis, Nicholas C. & Ming Huang (2009) “Preferences with Frames: A New
Utility Specification That Allows for the Framing of Risks,” Journal of Economic
Dynamics and Control 33, 1555-1576.

{% Let consumer derive direct utility from changes in income. Define loss aversion in

such terms.
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P. 17: loss aversion is more important than utility curvature and, hence, they
let utility be linear for gains and losses!

P. 18 explains how the house money effect of Thaler & Johnson (1990) can be
reconciled with the fourfold pattern of prospect theory: in Thaler & Johnson
subjects do not integrate prior losses, but instead shift the reference point and at
the same time become more loss averse. %}

Barberis, Nicholas C., Ming Huang, & Tano Santos (2001) “Prospect Theory and
Asset Prices,” Quarterly Journal of Economics 116, 1-53.

{% P. 1069 footnote 1: loss aversion generates first-order risk aversion.

Point out that nonEU without loss aversion can also explain the Rabin
calibration paradox as per first-order risk aversion. Then they consider what they
call “delayed gambles.” What it means is that then background risks are
incorporated. | think that background risks can almost as much play a role with
immediate payment as with delayed. At any rate, what they call delayed gamble
is with background risks involved. Then nonEU models with first-order risk
aversion lose most of that first-order risk aversion. Let me explain for rank-
dependent utility. With background risk, the rank of any outcome of a gamble
now considered is mostly determined by the background risk, and it is similar for
all outcomes of the gamble now considered. Thus, the rank-dependence in the
gamble now considered mostly disappears. Hence, rank-dependence can only
work in “isolated” analyses, without considering the background risks. A
preliminary version of this idea, only for linear utility, had been pointed out
before by Quiggin (2003). The isolated analyses is what the authors call narrow
framing and what others call narrow bracketing.

P. 1072, bottom of 1% column, suggests that recursive is the “typical”
implementation of nonEU in dynamic situations, apparently ignoring the several
other ways such as propagated by Machina (1989). %}

Barberis, Nicholas C., Ming Huang, & Richard H. Thaler (2006) “Individual
Preferences, Monetary Gambles, and Stock Market Participation: A Case for

Narrow Framing,” American Economic Review 96, 1069-1090.

{% %}
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Barberis, Nicholas C., Lawrence J. Jin, & Baolian Wang (2021) “Prospect Theory and
Stock Market Anomalies,” Working Paper 27155
http://www.nber.org/papers/w27155

{% Seems that they consider returns to stocks, assume historical probability
distribution, and then assume that investors use 1992 prospect theory to evaluate
stocks. That they then find a negative correlation between past and future returns.
So, opposite to the momentum returns claims. That they find that probability
weighting explains most. %}

Barberis, Nicholas C., Abhiroop Mukherjee, & BaolianWang (2016) “Prospect
Theory and Stock Returns: An Empirical Test,” Review of Financial Studies 29,
3068-3107.

{% Consider over- and underreaction of stock prices. Assume that intrinsic value of
stocks is a random walk but there is one representative agent who either thinks
that trends continue in the future (overreaction) or that they return to the mean
(underreaction). With this model, simulations of course do give over- and
underreaction. The authors mention that the attitudes of such agents are similar in
spirit to biases and heuristics in the psychological literature. However, in their
calculations of updating they use the Bayesian way of updating. %}

Barberis, Nicholas C., Andrei Shleifer, & Robert Visny (1998) “A Model of Investor

Sentiment,” Journal of Financial Economics 49, 307-343.

{% %}

Barberis, Nicholas C. & Richard H. Thaler (2003) “A Survey of Behavioral Finance.”
In George M. Constantinides, Milton Harris, & René M. Stulz (eds) Handbook of
the Economics of Finance (Ch. 18), 1051-1121.

{% %}

Barberis, Nicholas C. & Wei Xiong (2009) “What Drives the Disposition Effect? An
Analysis of a Long-Standing Preference-Based Explanation,” Journal of Finance
64, 751-784.
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{% foundations of statistics; foundations of probability;
Organizes “Séminaire d’Histoire du Calcul des Probabilités et de la Statistique”
%}

Barbut, Marc (1997),

{% inverse S, confirmed, although the families used assume it.

Test probability weighting families. Their own exponential odds family,
introduced by these authors in 2013, performs best. Prelec’s compound
invariance is second best. They test for gains and for losses, finding very similar
shapes only less overweighting of small probabilities for losses than for gains.

A central tool in their analysis is w” (p)/w(p), the derivative of In(w(p)).

P. 195 Eq. 1 defines biseparable utility but does not specify the ranking of
outcomes. For gains the examples in the paper always have V1 >V, and for
losses always V2 < V1, so, what is convention these days. For losses I did not
check, so, I am not sure if they reflected for losses.

P. 195 2" column middle suggests that methods such as Abdellaoui (2000)
could not accommodate the Allais paradox, but this is not correct because they
can.

P. 198 1% column middle takes utility is a concrete entity: “We may assume that
there is no utility in earning no points.”

P. 198: “This experiment expanded upon the novel gamble-matching paradigm used in
Chechile and Barch (2013).” They get indifferences from choices between binary
prospects, where they avoid degenerate sure prospects. All the binary prospects in
fact have one zero outcome, so, they have only one nonzero outcome. This gives
identifiability problems for the power of the weighting function, which will
depend on conventions assumed for utility. %}

Barch, Daniel H. & Richard A. Chechile (2016) “Assessing Risky Weighting
Functions for Positive and Negative Binary Gambles Using the Logarithmic
Derivative Function,” Journal of Mathematical Psychology 75, 194-204.

{% Present a general version of regret theory that will never violate stochastic
dominance. Superadditivity accommodates Allais’ paradox. They also have a

novelty on multistage uncertainty that I did not study.%}
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Bardakhchyan, Vardan G. & Armen E. Allahverdyan (2023) “Regret Theory, Allais’

Paradox, and Savage’s Omelet,” Journal of Mathematical Psychology 117,
102807.
https://doi.org/10.1016/j.jmp.2023.102807

{% %}
Bardslay, Peter (1991) “Global Measures of Risk Aversion,” Journal of Economic

Theory 55, 145-160.

{% Ask subjects what they would do in three scenarios, one of which is true, the

others are only hypothetical. The experimenters don’t tell to subjects that each
would have probability 1/3 (then the experimenters would be lying because they
know which has probability 1) but tell them that !they! (the subjects) do not know
which is the true scenario. In this manner, they get subjects to play artificial
nonreal situations without lying to them. The data were re-analyzed by Bardsley
& Moffat (2007).

P. 224 penultimae para: what is the real choice task is unknown in the
beginning, because it depends on choices that other subjects will make.

Bardsley’s method is sometimes called the conditional information lottery. %}

Bardsley, Nicholas (2000) “Control without Deception: Individual Behaviour in Free-

Riding Experiments Revisited,” Experimental Economics 3, 215-240.
https://doi.org/10.1023/A:1011420500828

{% A very useful standard text on methodological questions for experimental

economics. Now not every author has to discuss all the issues about the random
incentive system, and dozens of other questions, in each paper and with each
referee again, but can refer to this book for all those issues. As it so happens, in
virtually every issue of subjective opinion | agree with the authors.

Pp 26 (81.4) & 96 (83.2) discuss the Duhem-Quine problem: result of
experiments can always have been distorted because of confounds due to other
assumptions presupposed.

P. 32 (81.4), about real incentives and stochastic choice theory: “we suggest that

experimental economists have been too prone to lapse, in the first case [incentives], into

unreflective conformism, and, in the second case [stochastic variation], into unreflective


https://doi.org/10.1016/j.jmp.2023.102807
https://doi.org/10.1023/A:1011420500828
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diversity.” More extensive to come in Ch. 6.

Ch. 2 is about internal and external validity, the discovered preference
hypothesis, with two or three different kinds of domains in which experiments
can be thought to be relevant.

Ch. 3 Experimental Testing in Practice

83.5 discusses that economists, despite empirical evidence of violations of
transitivity for instance, nevertheless maintain the transitivity assumption in their
thinking (called hard-core commitment).

Ch. 4 experiments and inductive generalization.

8§4.9.2 on confounds.

P. 181, 84.9.4, criticizes Plott & Zeiler (2005).

Ch. 5: external validity. 8§5.4.1 is about ceteris paribus.

85.7 (p. 240) is on field studies. Write, in the context of the sports-cards

experiment of List: “The use of a nonconvenience sample does not make the sample

representative of the population of interest. ... Thus, the external-validity inference drawn (albeit
tentatively) from this experiment by Harrison and List (2004, pp. 1027-28, 2008, pp. 823-24) that
certain lab anomalies might be absent in the wild, and that corresponding naturally occurring

markets [be] efficient, seems not to follow.”

Ch. 6 is on real incentives. P. 249 86.3 points out that in individual choice the
differences between experimental economics and psychology is sharpest.

P. 249: experimental economists may use real incentives as marketing device.
P. 250: or as barrier to entry.

P. 255, 8§6.4.1 discusses a study by Moffat (2005) who measured decision time
and took this as index of effort. He found that for choices between (almost)
indifferent options the decision time was about twice as much as between options
with a clear preference. This is counterevidence against the flat-maximum
problem discussed by Harrison (1989) and others. §86.4.2 is on crowding out,
relating it also to cognitive dissonance.

86.5, p. 265, distinguishes between theoretical incentive compatibility and
behavioral incentive compatibility. See also their p. 285.

P. 268 takes single individual choice as gold standard.

P. 269 explains that RIS (RLI in authors’ terminology) can remain valid under

nonEU. 2M para: “It is easy to see, however, that the RLI [RIS] could be unbiased in the

presence of any form of NonEU preferences given different assumptions about how agents
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mentally process tasks.”” Bottom: “the RLI [RIS] scheme can be justified even given the
knowledge that subjects violate independence.”

86.5, p. 270, discusses the binary lottery incentive scheme, which means
paying in probability of gaining something. Pp. 271-274 discusses the BDM
(Becker-DeGroot-Marschak) mechanism and its difficulties.

P. 280 writes that it is probably impossible to incentivize plans (unless
assuming dynamic consistency).

P. 281 argues against a dogmatic requirement of real incentives: “If, as we have

argued, there are certain types of tasks that it is inherently difficult, if not impossible, to
incentivize, then insistence on task-related incentives for all tasks puts certain research topics off-
limits. ... In view of this, we suggest that a more permissive attitude to the role that incentives
should play in experiments would be both defensible from a scientific point of view and

consonant with more general attitudes to data that prevail in the broader academic community of

economists.”
Pp. 283-284 discusses deception. Footnote 39 explains that not giving (all)
information is not deception.

P. 285: “There may be trade-offs between the pursuit of theoretical incentive compatibility
and intelligibility of incentive mechanisms that should enter as considerations in experimental

design.” See also their p. 265.

Ch. 7: probabilistic choice theories.

Pp. 287-289, §7.1, explain why techniques used in econometrics may be less
suited to analyze experimental data. It is because econometrics is for field data
where there is much out of control and, hence, much noise that overwhelms any
within- or between-subject errors. In experiments there is much control and the
stochastic nature of errors is of a different nature.

P. 299 explains how an asymmetry of a bigger number of risky choices for one
prospect pair than for another may not indicate violations of a preference
condition (such as independence) claiming that same choices may purely be
generated by bigger errors in one prospect pair than in another. It can, then, not
explain that majority choices are conflicting, but only that choices are closer to
50-50 in one situation than in another. P. 300 explains in words, without using the
term, that a symmetric error theory is underlying the above reasoning.

P. 302 explains that error theories will predict more violations of stochastic
dominance than observed.

P. 305 prefers random preference model to Fechnerian models
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P. 309, §7.3.1, is on quantal response equilibrium.
Boxes:
2.1 (p. 52): internal and external validity.
2.2 (p. 54): blame-the-theory argument (experiment to test theory cannot be
blamed for being artificially simple if the theory is so)
2.3 (p. 58): the voluntary-contribution mechanism.
2.4 (p. 61): instrumentalism and Friedman’s methodology of positive economics
2.5 (p. 72): expected utility theory: transitivity and independence
2.6 (p. 74): the common ratio effect
2.7 (p. 77): the discovered preference hypothesis
2.8 (p. 88): partners and strangers designs
3.1 (p. 99): a classic market experiment “inducing” supply and demand in a
double auction.
3.2 (p. 108): Popper and the methodology of falsification
3.3 (p. 116): the ultimatum game
3.4 (p. 131): preference reversals
3.5 (p. 135): regret theory and the new prediction of choice cycles
4.1 (p. 152): Chamberlin’s [1948] experimental market
4.2 (p. 154): the Ellsberg paradox [3-color]
4.3 (p. 157): the endowment effect and the willingness-to-accept/willingness-to-
pay disparity.
4.4 (p. 158): the trust game
4.5 (p. 158): focal points
5.1-5.3 (pp. 200-204): present three papers
5.4 (p. 223): the winner’s curse
6.1 (p. 266): the random-lottery incentive scheme (a better name is random
incentive scheme, RIS) and its variants. Discusses two ways to incentivize
adaptive experiments, one based on Bardsley (2000) and the other by Johnson et
al. (2007).
6.2 (p. 271): mechanisms for incentivizing valuation tasks. Explains BDM
(Becker-DeGroot-Marschak) and Vickrey auction
6.3 (p. 274): the strategy method

6.4 (p. 282): deception: a case of negative externality %}
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Bardsley, Nicholas, Robin P. Cubitt, Graham Loomes, Peter Moffat, Chris Starmer, &
Robert Sugden (2010) “Experimental Economics; Rethinking the Rules.”
Princeton University Press, Princeton, NJ.

{% %}
Bardsley, Nicholas & Peter G. Moffat (2007) “The Experimetrics of Public Goods:
Inferring Motivations from Contributions,” Theory and Decision 62, 161-193.

{% Seems to say bisection > matching; %}
Bardsley, Nicholas & Peter G. Moffat (2009) “A Meta-Analysis of the Preference

Reversal Phenomenon,” in preparation.

{% %}
Bardsley, Nicholas & Chris Starmer (2005) “Exploring the Error in Experimental
Economics; Guest-editorial,” Experimental Economics 8, 295-299.

Bargh, John A. & Melissa J. Ferguson (2000) “Beyond Behaviorism: On the
Automaticity of Higher Mental Processes,” Psychological Bulletin 126, 925-945.

{% %}
Bargiacchi, Rossella (2006) “Modeling and Testing Behavior in Applications to
Climate Change.” Ph.D. dissertation, CentERfor Economic Research,

Dissertation series 164, Tilburg University, Tilburg, the Netherlands.

{% dynamic consistency %}
Barkan, Rachel & Jeromy R. Busemeyer (1999) “Changing Plans: Dynamic
Inconsistency and the Effect of Experience on the Reference Point,”

Psychonomic Bulletin and Review 6, 547-554.
{% dynamic consistency %}
Barkan, Rachel, Guy Ben-Bashat, & Jeromy R. Busemeyer (2003) “Planned and

Actual Choices: Isolation, Integration and Dynamic Inconsistency,”

{% dynamic consistency %}



219

Barkan, Rachel & Jeromy R. Busemeyer (2003) “Modeling Dynamic Inconsistency
with a Dynamic Reference Point,” Journal of Behavioral Decision Making 16,
235-256.

{% dynamic consistency %}

Barkan, Rachel, Shai Danziger, Guy Ben-Bashat, & Jeromy R. Busemeyer (2005)
“Framing Reference Points: The Effect of Integration and Segregation on
Dynamic Inconsistency,” Journal of Behavioral Decision Making 18, 213-226.

{% foundations of statistics; seems to have been first to emphasize likelihood
principle (according to, for instance, von Winterfeldt & Edwards 1986 p. 144).
I’m not sure about it, most people say Barnard *49 was first; This 47 paper
may be the first to introduce the Stopping Rule Principle? %}
Barnard, George A. (1947) “The Meaning of a Significance Level,” Biometrika 34,
179-182.

{% According to virtually all references, this paper introduced the likelihood
principle. %}

Barnard, George A. (1949) “Statistical Inference” (with discussion), Journal of the
Royal Statistical Society 11, 115-149 (with discussion).

{% foundations of statistics %}
Barnard, George A. (1988) “R.A. Fisher—a True Bayesian?,” International Statistical
Review 56, 63-74.

{% foundations of statistics %}
Barnard, George A. & Vidyadhar P. Godambe (1982) “Allan Birnbaum 1923-1976,”
(memorial article), Annals of Statistics 10, 1033-1039.

{% foundations of statistics; discussion of the several approaches to statistics and
how they are rooted in different notions of probability. §6.8.2 defines the
likelihood principle. Ch. 8 discusses fiducial statistics and Edwards’ likelihood

approach. Seems to consider the fiducial approach to be incorrect. %}
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Barnett, Vic (1982) “Comparative Statistical Inference.” Wiley, New York. (3™ edn.
1999.)

{% second-order probabilities to model ambiguity %}
Baron, Jonathan (1987) “Second-Order Probabilities and Belief Functions,” Theory
and Decision 23, 25-36.

{% tradeoff method: in Ch. 10 in 3" and 4" edn. %}
Baron, Jonathan (1988) “Thinking and Deciding; 1% edn.” Cambridge University
Press, Cambridge. (2" edn. 1994, 3 edn. 2000, 4™ edn. 2008.)

{% People don’t want to vaccinate their child even if that decreases the total
probability of death of the child, only so as to avoid perceived responsibility. %}

Baron, Jonathan (1992) “The Effect of Normative Beliefs on Anticipated Emotions,”
Journal of Personality and Social Psychology 63, 320-330.

{% %}
Baron, Jonathan (1994) “Nonconsequentialist Decisions,” Behavioral and Brain
Sciences 17, 1-10.

{% All references hereafter are to second edn.

reflective equilibrium: Ch. 17 introduction (p. 332), says that, if your
intuitive choice deviates from decision analysis recommendation, it is not at all
clear which is wrong. Says to consider decision analysis as a second opinion.

§17.1.4 presents the basic decision analysis for Down’s syndrom. Final
sentence in 817.1.4, on discrepancy between CE (certainty equivalent) and PE
utility measurement method: ““The difference method of measuring utility, when it can be
used, is probably more accurate.” (PE doesn’t do well)

tradeoff method: §17.1.5 presents tradeoff reasoning in additive conjoint
measurement.

time preference; discounting normative: an argument for zero discounting:
824.4.4 (p. 516): “Despite Parfit’s reservations, many of us feel a strong pull toward an

attitude of impartiality toward all parts of our future lives.” %}
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Baron, Jonathan (1994) “Thinking and Deciding; 2" edn.” Cambridge University
Press, Cambridge. 4" edn. 2008.

{% %}
Baron, Jonathan (1996) “When Expected Utility Theory Is Normative, but not
Prescriptive,” Medical Decision Making 16, 7-9.

{% ratio-difference principle and
decreasing ARA/increasing RRA: illustration that people usually do something
between differences and proportions. %}

Baron, Jonathan (1997) “Confusion of Relative and Absolute Risk in Valuation,”
Journal of Risk and Uncertainty 14, 301-3009.

{% P. 49: conservation of influence: §2.2.3, on incentives: “Outcome bias: this bias could
cause us to hold people responsible for events they could not control.”

82.3: author considers EU and utilitarianism to be normative.

Potential energy to preserve the law of conservation of energy: Baron gives
another example, on 1+1 =2: “We say it isn’t fair because drops falling on top of each other
do not count as “addition.” We do not apply the framework this way. But why not?
The answer is that, once we have adopted the framework, we force the world into
it.”

real incentives/hypothetical choice: §7.2.2 gives an example where real
incentives may have the negative effect of reducing other incentives. “The reward
may be effective in encouraging the work in question, but it may reduce the commitment to other
valuable goals.”

810.3 casually suggests that people have been asked their willingness to pay
for the St. Petersburg paradox and did not want to pay much more than $3 or $4.

811.4.4 discusses the rationality of regret, and that regret depends on whether
we can control our emotions regarding upward and downward counterfactuals.

813.1.2: points out that if the decision analysis solution deviates from the
intuitive solution, then it is not clear which solution is best and the case should be
reconsidered.

814.0.14 explains conjoint measurement and standard sequences in an

intuitive manner.
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815.3 explains why everything always takes longer than planned.
816.2.1 describes the naturalistic fallacy, of people who base normative
judgments on empirical facts (“what is natural”).
DC = stationarity; 819.4.2 properly defines DC (dynamic consistency), and
then defines delay independence as the combination of DC and stationarity. %}
Baron, Jonathan (2008) “Thinking and Deciding; 4" edn.” Cambridge University
Press, Cambridge.

{% That people take tests even if not relevant to decisions. %}
Baron, Jonathan, Jane Beattie, & John C. Hershey (1988) “Heuristics and Biases in
Diagnostic Reasoning: Il. Congruence, Information, and Certainty,”

Organizational Behavior and Human Decision Processes 42, 88-110.

{% Outcome bias: people judge decision only by the outcome. %}
Baron, Jonathan & John C. Hershey (1988) “Outcome Bias in Decision Evaluation,”

Journal of Personality and Social Psychology 54, 569-579.

{% %}
Baron, Jonathan & Ilana Ritov (1994) “Reference Points and Omission Bias,”

Organizational Behavior and Human Decision Processes 59, 475-498.

{% paternalism/Humean-view-of-preference; whole paper is on this. P. 26, end of

2nd para: “We might expect such convergence if the subject has an internal scale of disutility,

which obeys the consistency requirement, but the subject distorts this scale when expressing it
through certain kinds of questions. When the distortions are removed, different kinds of questions

will tap the same underlying scale. This is the theoretical claim made by the idea of scale
convergence in psychophysics (Birnbaum, 1978).” P. 31 /. —2 cautions that the limiting
scale need not necessarily be a true utility. This is the same point as what
Loomes, Starmer, & Sugden (2003 EJ) call the shaping hypothesis.

Let subjects do person-tradeoff (what is better, 10 people blind or 8 healthy
and 2 death), and two visual analog scale measurements, AS (scale being blind
between being healthy and being both blind and deaf) and ME (how much worse
is being blind and deaf relative to being only blind, all versus being healthy). In

second experiment, the subjects are confronted with inconsistencies (e.g., if for H



223

> A >B > D, B is exactly mid between H and D, and A is so between H and B,
then inconsistency results if not A is 1/4 away from H), and are asked to resolve
them. (Bit like Slovic & Tversky 1974) Leads to more internal consistency, and
also more consistency between different methods. %}

Baron, Jonathan, Zhijun Wu, Dallas J. Brennan, Christine Weeks, & Peter A. Ubel
(2001) “Analog Scale, Magnitude Estimation, and Person Trade-Off as Measures
of Health Utility: Biases and Their Correction,” Journal of Behavioral Decision
Making 14, 17-34.

{% dynamic consistency: Foregone opportunities (so, not foregone events but past
decisions) impact present decisions, as experiments show. The corresponding
emotions are close to regret theory. It is difficult to develop tractable models that
have this. The authors cite much literature on counterfactual thinking. %}

Barreda-Tarrazona, lvan, Ainhoa Jaramillo-Gutierrez, Daniel Navarro-Martinez, &
Gerardo Sabater-Grande (2014) “The Role of Forgone Opportunities in Decision
Making under Risk,” Journal of Risk and Uncertainty 49, 167-188.

{% real incentives/hypothetical choice: seem to find difference. %}

Barreda-Tarrazona, Ivan, Ainhoa Jaramillo-Gutierrez, Daniel Navarro-Martinez, &
Gerardo Sabater-Grande (2011) “Risk Attitude Elicitation Using a Multi-Lottery
Choice Task: Real vs. Hypothetical Incentives,” Journal of Finance and
Accounting 40, 609-624.

{% principle of complete ignorance %}
Barret, C. Richard & Prasanta K. Pattanaik (1994) “Decision Making under Complete
Ignorance.” In David G. Dickinson, Michael J. Driscoll & Somnath Sen (ed.)

Risk and Uncertainty in Economics, 20-36, Edward Elgar, Vermont.

{% %}
Barrieu, Pauline & Barnard Sinclair-Desgagné (2011) “Economic Policy when Modes

Disagree.”

{% %}
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Barrios, Carolina (2003) “Une Réconciliation de la Mesure de 1’Utilité a 1’ Aide de la
“Prospect Theory”: Une Approche Experimentale,” Ph.D. dissertation, ENSAM,

Paris, France.

{% %}
Barro, Robert J. (1999) “Ramsey Meets Laibson in the Neoclassical Growth Model,”
Quarterly Journal of Economics 114, 1125-1152.

{% %}
Barro, Robert J. (2006) “Rare Disasters and Asset Markets in the Twentieth Century,”
Quarterly Journal of Economics 121, 823-866.

{% %}
Barro, Robert J. & Xavier Sala-i-Martin (2004) “Economic Growth” (2nd ed.).
McGraw-Hill, New York.

{% risk averse for gains, risk seeking for losses: In Experiment 1, they find more
risk seeking for losses than for gains in one-shot. No real incentives here it seems.
real incentives/hypothetical choice: Experiment 2 had real incentives but
loss-amounts were simply not implied but kept at zero.
It is remarkable how much the subjects keep on deviating from expected value
maximization in repeated choices with the sum of payments received. Experiment
5 has 400 repetitions! %}
Barron, Greg & Ido Erev (2000) “On the Relationship between Decisions in One-Shot
and Repeated Tasks: Experimental Results and the Possibility of General

Models,” Technion, Haifa, Israel.

{% PT falsified: Subjects have to do common-ratio choices, and others, not once, but
repeatedly, say 200 times. They don’t get any info about probabilities etc., only
can push one of two buttons and from experience find out what probability
distribution can be. They don’t even know that it is one fixed probability
distribution. Real incentives: they are paid in points, and in end sum total of
points is converted to money. Loss aversion is confirmed. Other than that, all
phenomena are opposite to prospect theory, with underweighting of small
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probabilities ((very) small probabilities), anti-certainty effect, more risk seeking
with gains than with losses, etc. A remarkable and original finding. The authors’
explanation is that the subjects in their experiment experience the gambles rather
than get descriptions of the gambles. It is surprising to me that subjects do not get
close to expected value maximization.

My explanation (ex post indeed) (added Jan. 2023: = Fox & Hadar 2006): The
subjects put the question “which button would give the best outcome” central,
and not “which button would give the best probability distribution over
outcomes.” They get to see which button gave best outcomes in most of the cases,
with recency effect reinforcing it. Thus, subjects experience only the likelihood
aspect, whether or not events with good/better outcomes obtain or not. The
subjects do not experience the outcomes, because these are just abstract numbers
to be experienced only after the experiment. This procedure leads to likelihood-
oversensitivity, and S-shaped rather than inverse S-shaped nonlinear measures.
Example of recency effect: If subjects, for instance, remember only which option
gave the best result on the last trial, then they choose the event that with highest
probability gives the best outcome (a heuristic advanced by Blavatskyy).
Outcomes will be perceived as ordinal more than as cardinal. The authors
themselves may have alluded to this explanation on p. 221 just above
Experiments 3a and 3b, when they refer to MacDonald, Kagel, & Battalio (1991,
EJ) who found the opposite of what they found in an experiment with animals:

“For example, MacDonald et al. used a within-subject design and allowed the decision makers
to immediately consume their rewards.” %}

Barron, Greg & Ido Erev (2003) “Small Feedback-Based Decisions and Their Limited
Correspondence to Description-Based Decisions,” Journal of Behavioral
Decision Making 16, 215-233.

{% P. 281 penultimate para: they have a nice treatment that is intermediate between
experience (DFE) and description (DFD): An urn contains 100 balls with a
particular proportion of winning balls. Subjects have to sample without
replacement, but they have to sample the whole urn, so that they can exactly
know the distribution. So, it is experience, but also equivalent to description (if
subjects count properly). Yet the authors find underweighting of rare events.
(DFE-DFD gap but no reversal: they find reversal) Also, it is not ambiguity, but
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risk. P. 280 cites other studies on DFE that yet have known probabilities, so, it is
risk and not ambiguity. They also correct for preferences by first measuring
indifferences and then (adaptively) using those stimuli.
Real incentives: they use random incentive system. %}
Barron, Greg & Giovanni Ursino (2013) “Underweighting Rare Events in Experience
Based Decisions: Beyond Sample Error,” Journal of Economic Psychology 39,
278-286.

{% %}
Barschak, Erna (1951) “A Study of Happiness and Unhappiness in the Childhood and
Adolescense of Girls in Different Cultures,” Journal of Psychology 32, 173-215.

{% This paper argues for the importance of probability weighting.
inverse S: 400,000 household insurance choices are analyzed. The authors find
that likelihood insensitive (inverse S) probability weighting is an important factor
to explain the data. Strangely enough, they denote probability weighting by
capital omega, Q; | will use the common w. Do both representative-agent
analysis, and estimations at the individual level.

P. 2500: “we then demonstrate that neither KR loss aversion alone nor Gul disappointment
aversion alone can explain our estimated probability distortions, signifying a crucial role for
probability weighting.”

P. 2501: The probability weighting functions that they find deviate from what
Gul’s (1991) disappointment aversion and Koszegi & Rabin’s (2006) model
(K&R) would imply, detailed on pp. 2015-2016. As explained on p. 2015 bottom,
the web appendix seems to analyze how K&R loss aversion can be remodeled as
probability weighting; for Gul it is well known (Wakker 2010). For K&R loss
aversion it is central in Masatlioglu & Raymond (2016 American Economic
Review).

81V, starting p.2018, explains that they take quadratic distance approximation
of w for individual estimates.

equate risk aversion with concave utility under nonEU: p. 2501 and else:
they, unfortunately, use the term risk aversion to designate concavity of utility.

They simultaneously fit utility and probability weighting.

8 I.C, p. 2505 describes how they estimate the probabilities of claims/hazards
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of subjects.

Utility they approximate 2" order, which means taking it quadratic.

P. 2511 2" para explains that the data is rich enough to estimate both U and w.

They do regress wrt a vector Z of demographics and the like.

Section 111 estimates w. The authors call it parameter-free, but what they do is
fit a 20"-order polynomial and then on the basic of BIC choose w quadratic.

8I1.A: They find inverse S w. Most of their insurance data concern
probabilities below 0.16 (p. 2527). They do not speak to other probabilities.

P. 2512: They, nicely, point out that utility is closer to linear if we incorporate
probability weighting. (utility measurement: correct for probability
distortion) They now find relative indexes of relative risk aversion (I regret this
term for concavity of U) of 0.00064, 0.00063, and 0.00049 in Models 1a, 1b, and
1c, respectively.

P. 2514: w alone explains data better than U alone.

P. 2515 argues, in my terminology, that most probability transformation takes
place for very small probabilities (say p <0.01), with w approximately linear with
slope 1 after (?), so that the usual inverse S-shapes do not fit well. It suggests
neo-additive w (although then slope of linear has to be < 1). Note that they only
consider the range [0, 0.16].

P. 2526 advocates probability weighting: “Perhaps the main takeaway of the article is

that economists should pay greater attention to the question of how people evaluate risk. Prospect
theory incorporates two key features: a value function that describes how people evaluate
outcomes and a probability weighting function that describes how people evaluate risk. The
behavioral literature, however, has focused primarily on the value function, and there has been
relatively little focus on probability weighting. In light of our work, as well as other recent work
that reaches similar conclusions using different data and methods, it seems clear that future

research on decision making under uncertainty should focus more attention on probability
weighting.”

P. 2527 top discusses Rabin’s paradox but is confused. For instance, their
sentence ““This suggests that it may be possible-contrary to what some have argued-to resolve
Rabin’s anomaly without moving to models that impose zero standard risk aversion and use a
nonstandard value function to explain aversion to risk.” I first (until 2016) misread the
sentence to erroneously think that “use a nonstandard ...” was part of the
“without” part. However, it is part of the “possible .. to resolve ...” So, it says

that a nonstandard value function CAN explain.
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P. 2527 and many other places: The authors cannot distinguish between
probability weighting or probability misperception (but their AERPP 2013 paper
is on it). | would say that the authors in fact are studying ambiguity attitudes,
where their w’s are source functions. They allude to ambiguity in Footnote 57,
and pity they are not aware that the source method does exactly what they
describe there. %}

Barseghyan, Levon, Francesca Molinari, Ted O’Donoghue, & Joshua C. Teitelbaum
(2013) “The Nature of Risk Preferences: Evidence from Insurance Choices,”
American Economic Review 103, 2499-2529.
https://doi.org/10.1257/aer.103.6.2499

{% A mostly theoretical paper, with an application to a data set. They assume a large
population with every individual making one choice from a choice set with
finitely many risky lotteries. The risk attitudes and choice sets are not known to
the researcher, but are parametrized by one parameter, which is estimated. 1 did
not read enough to know to what extent they allow for individual differences.
They assume a single crossing-over property. That is, choices only once change if
some parameters grow. It reminds me of the same condition in Bell (1988, MS), a
work not cited. They suggest that the condition is not very restrictive, claiming in

Footnote 2: “The EUT framework satisfies the SCP, which requires that if a DM with a certain
degree of risk aversion prefers a safer lottery to a riskier one, then all DMs with higher risk

aversion also prefer the safer lottery.”” | am not aware of such a property of expected
utility. It will depend on how one defines being more risky. For instance, Wakker
(2010 Assignment 3.3.5) mentions an example of two lotteries with the same
expected value but still a risk averse decision maker prefers the one with the
higher variance (whereas a less risk averse, risk neutral, decision maker is
indifferent). So, higher variance will not do. %}

Barseghyan, Levon, Francesca Molinari, & Matthew Thirkettle (2021) “Discrete
Choice under Risk with Limited Consideration,” American Economic Review
111, 1972-2006.
https://doi.org/10.1257/aer.20190253



https://doi.org/10.1257/aer.103.6.2499
https://doi.org/10.1257/aer.20190253

229

{% Explain that one can distinguish between rank-dependent probability weighting
and just using wrong probabilities if one has rich enough data, because the latter
will exhibit no rank dependence, illustrating it with simulations. %}

Barseghyan, Levon, Francesca Molinari, Ted O’Donoghue, & Joshua C. Teitelbaum
(2013) “Distinguishing Probability Weighting from Risk Misperceptions in Field

Data,” American Economic Review, Papers and Proceedings 103, 580-585.

{% They work on risk attitude and probability weighting much like | do, but have a
different background with more econometrics working with big field data sets. It
is interesting for me to see how this leads to differences. Although the paper
presents itself as a survey, in reality it is more a long methodological intro
followed by a discussion of relatively few studies, where each is discussed
thoroughly.

P. 501: “Most of the literature uses expected utility (EU) theory to model risk preferences.

Under EU theory, there are two potential sources of variation in attitudes toward risk: people

might differ in (i) their degree of diminishing marginal utility for wealth (their utility curvature),

or (ii) their subjective beliefs.”” The authors do not distinguish as clearly between risk
(objective probabilities) and ambiguity or, at least, subjective probabilities, as is
common in economic decision theory. For instance, p. 507 writes: “Models of risk

preferences describe how a person chooses among lotteries of this form, where we often use X to
denote a choice set. Throughout, we express lottery outcomes in terms of increments added to (or
subtracted from) the person’s prior wealth w. In other words, if outcome x, is realized, then the

person will have final wealth w + X,. The probabilities should be taken to be a person’s subjective

beliefs. In particular, the models below describe how a person’s subjective beliefs impact his or

her choices.” Here w denotes initial wealth and NOT reference point. The authors
also use the HARA parametric utility family.

P. 509: What the authors call approximative approach means taking quadratic
approximation and using it only locally. It reminds me of their 2013 American
Economic Review paper where, in 8111, what they called parameter-free meant
first fitting a 20"-order polynomial and then on the basic of BIC choosing a
quadratic approximation.

Pp. 509-510, §3.1 end, discusses Rabin’s paradox. Whereas in the beginning
they point out that when working with EU one wants one fixed utility function to
be able to have predictions, they nevertheless propose as their “solution” to

Rabin’s paradox that one take different utility functions for different choice
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situations.

As in their other papers, the authors have the unconventional habit of denoting
probability weighting by capital Omega, Q.

83.2, p. 510 bottom: Very regrettably, when defining RDU, the authors do not
use top-down integration as is common today, but bottom-up. So, they are using
weighting functions dually, where convex and concave should be interchanged
everywhere, and so on. Also, the parametric families (e.g., their Table 1) get
different meanings. Oh well. I discuss these things in my 2010 book, §7.6.

83.2, p. 512, for prospect theory the authors, fortunately, take weighting
functions as is common today.

P. 520: for RDU, the authors call utility “standard risk aversion.”

84.4, p. 521, points out the well-known point that for two-outcome lotteries
most theories agree. It is explained by Wakker (2010, §7.11).

P 521 again points out that Készegi-Rabin CPE and Bell-disappointment
aversion cannot be distinguished, a central point in Masatlioglu & Raymond
(2016 American Economic Review) (not cited here, but mentioned in Footnote 28
on p. 522).

P. 522: “A frequent assumption in the literature is that subjective beliefs p coincide with
objective expectations (e.g., “objective” claim probabilities), which in turn the econometrician
can estimate. However, this assumption may fail in a given application. In that case, when [ is

assumed to equal objective expectations, the estimated Q(u) function captures a mapping ¥ from

the estimated objective probabilities to subjective beliefs, thereby yielding another possible source
of probability distortions.” The weighting function Q(p) is applied to goodnews
probabilities to give decisions, and just equating this (why not its dual?) with
beliefs is too unnuanced.

P. 524: “In most field contexts, however, objective probabilities either do not exist or are

very hard to assess.”” Further text: “For such situations, an ideal approach would be to
simultaneously estimate both the agents’ beliefs and preferences. As we shall see in section 7.3,
however, this presents a fundamental identification problem. Hence, the most common approach
to date has been to assume “rational expectations,” in the sense that agents’ subjective beliefs
correspond to objective probabilities (often, but not always, as reflected in past or future
outcomes). The researcher then either posits a carefully thought-out model of rational
expectations formation, or posits a “reduced-form” model, and estimates probabilities over
outcomes conditional on the chosen covariates based on realized outcomes and observed

covariates. These estimated probabilities are then typically taken as “data,” in the sense that they
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are treated as an observed input when estimating preferences.”

P. 525 bottom: describes two-stage probabilities if probabilities are
heterogenous.

P. 527 briefly and factually states the basic revealed preference approach, that
Gilboa & Schmeidler’s CBDT deviates from: “In particular, risk preferences are
estimated by investigating how agents react to changes in choice sets,”

P. 533: “Moreover, while there also is statistically significant curvature in u, economically
the lion’s share of households’ observed aversion to risk is attributed to probability distortions.”
(Prospect theory/Rank-Dependent Utility most popular for risk: they don’t
say that but it helps well.) %}

Barseghyan, Levon, Francesca Molinari, Ted O’Donoghue, & Joshua C. Teitelbaum
(2018) “Estimating Risk Preferences in the Field,” Journal of Economic
Literature 56, 501-564.

{% violation of risk/objective probability = one source:
They assume expected utility with CARA (constant absolute risk aversion)
utility. They find, using market data, that many households exhibit greater risk
aversion in their home deductible choices than their auto deductible choices. P.
616 reports some PT analyses but the data seem to be too poor to identify much.
%}

Barseghyan, Levon, Jeffrey Prince, & Joshua C. Teitelbaum (2011) “Are Risk
Preferences Stable across Contexts? Evidence from Insurance Data,” American

Economic Review 101, 591-631.

{% Z&Z; P. 538 compares the survey approach to econometrics. Econometric
estimations may be inappropriate if heterogeneity of the population is important.
(I’'m not sure if | understand this.)

For N=11,707 subjects, aged 51-61, they measure risk attitude through
gambles where you either receive a fixed outcome for the rest of your life, ora .5
prob of having X times income and a .5 probability of having x times income,
where X =2, x = 2/3, and then, depending on answer, either X =2 and x = 1/2 or
X =2 and x = 4/5. This procedure classifies subjects into four risk aversion
categories. The most risk averse class | was highly modal: 64.6% in class I,
11.6% in class 11, 10.9% in class I11, and 12.8% in class IV (Table I1A p. 548).
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P. 550: Males somewhat more risk seeking than women (gender differences
in risk attitudes). Asians and Hispanics are the most risk seeking, blacks and
natives less, whites the least. Remarkable because intercultural studies suggest (if
I remember well) that Asians are less risk seeking. Then, Asians in US # Asians
in Asia? Jews are most risk seeking, then Catholics, then protestants. Western
US-ers are more risk seeking than others.

P. 551: Risk seeking index predicts actual behavior regarding health insurance,
smoking, drinking, choosing risky (i.e., self-) employments, and investments (p.
560). The latter is not enough to explain the equity premium puzzle in their data
(p. 561). However, the variance explained is small.

For n=198 subjects, they measure intertemporal preference index by asking
for future consumption while specifying the interest rate, and varying the latter;
116 useful observations could be used (p. 565). No statistical relation between
intertemporal preference and risk aversion (p. 564).

dominance violation by pref. for increasing income: p. 567: people prefer
increasing income to decreasing, even if interest rate is zero.

decreasing ARA/increasing RRA: first RRA is increasing, but then
decreasing (p. 557). %}

Barsky, Robert B., F. Thomas Juster, Miles S. Kimball, & Matthew D. Shapiro (1997)

“Preference Parameters and Behavioral Heterogeneity: An Experimental
Approach in the Health and Retirement Study,” Quarterly Journal of Economics
112, 537-579.

{% %}
Barten, Anton P. & Volker Bohm (1982) “Consumer Theory.” In Kenneth J. Arrow &

Michael D. Intriligator (eds.) Handbook of Mathematical Economics I, Ch. 9,
381-429, North-Holland, Amsterdam.

{% Philosophical debate about what is essentially only a technical point. %}

Bartha, Paul (2004) “Countable Additivity and the de Finetti Lottery,” British Journal

for the Philosophy of Science 55, 301-321.
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{% Discusses Pascal’s wager, which involves an outcome with infinite utility (going
to heaven with God), citing preceding discussions in the literature. Proposes ways
to have sensible preferences still if there are outcomes with infinite utility. May
be useful in discussions of de Finetti’s Dutch book. %}

Bartha, Paul (2007) “Taking Stock of Infinite value: Pascal’s Wager and Relative
Utilities,” Synthese 154, 5-52.
https://doi.org/10.1007/s11229-005-8006-z

{% Paradoxes with infinity involved. %}

Bartha, Paul, John Barker, & Alan Hgjek (2014) “Satan, Saint Peter and Saint
Petersburg: Decision Theory and Discontinuity at Infinity,” Synthese 191, 629—
660.

{% %}

Barthélemy, Jean -Pierre (1990) “Intransitivities of Preferences, Lexicographic Shifts
and the Transitive Dimension of Oriented Graphs,” British Journal of
Mathematical and Statistical Psychology 43, 29-37.

{% measure of similarity %}

Barthélemy, Jean-Pierre & Etienne Mullet (1996) “Information Processing in
Similarity Judgements,” British Journal of Mathematical and Statistical
Psychology 49, 225-240.

{% %}

Bartling, Bjorn & Klaus M. Schmidt (2015) “Reference Points, Social Norms, and
Fairness in Contract Renegotiations,” Journal of the European Economic
Association 13, 98-129.

{% Mathematical Review 13 (1952), No. 8, p. 775. %}
Bartsch, Helmut (1951) “Hyperflachengewebe des n-Dimensionalen Raumes,” Annali
di Matematica 4, Fasc. 32, 249-269.

{% Mathematical Review 13 (1952) No. 3, p. 227; Mathematical Review 14 (1953),
No. 11, p. 1119. %}


https://doi.org/10.1007/s11229-005-8006-z
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Bartsch, Helmut

{% This paper generalizes Yaari’s (1987) dual theory to multidimensional
distributions, using generalized quantile functions, also extending Yaari (1986)
and Galichon & Henry (2012). %}

Bas, Sinem, Philippe Bich, & Alain Chateauneuf (2021) “Multidimensional
Inequalities and Generalized Quantile Functions,” Economic Theory 71, 375—
409.

{% EU+a*sup+b*inf; considers different regions with different kinds of (reference)
outcomes, more than the two (gains and losses) of prospect theory. %}

Basili, Marcello (1997) “A Rational Decision Rule with Extreme Events,” Risk
Analysis 26, 1721-1728.

{% PT considers CEU*(f") + CEU~(f"), where f is a prospect, f* is its positive part
where all outcomes worse than 0 have been replaced by zero, and f~ its negative
part where all outcomes better than 0 have been replaced by 0. Then CEU* is a
PT functional; i.e., the Choquet integral of utility of outcomes, and CEU~ isa PT
functional too. PT generalizes Choquet expected utility by allowing CEU™ to be
different than CEU~. This paper considers a generalization that considers three,
instead of two, regions: CEU™(f™) + CEU™M(f™M) + CEUM(fM). Here each CEU
is a, possibly different, Choquet expected utility form, m < M, f™ replaces all
outcomes better than m by m, f™M replaces all outcomes worse than m by m and
all outcomes better than M by M, and f™ replaces all outcomes worse than M by
M. Note that, if all CEU forms are equal to some fixed CEU form, then what |
just said amounts to CEU(f) + U(m) + U(M). The authors interpret outcomes
below m and above M as unusual, because of which they are processed
differently. Optimism for the lower part means that CEU™(f™) > CEU™M(f™); i.e.,
the different treatment of outcomes below m make the prospect better. It holds iff
the capacity of CEU™M dominates that of CEU™. Similar things are given for

pessimism for the upper part. %}
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Basili, Marcello, Alain Chateauneuf, & Fulvio Fontini (2005) “Choices under
Ambiguity with Familiar and Unfamiliar Outcomes,” Theory and Decision 58,
195-207.

{% updating: nonadditive measures: study e-contamination with updating. %}
Basili, Marcello, Alain Chateauneuf, & Giuseppe Scianna (2018) “Coherent and

Consistent Representation of Keynes's Long-Term Expectation,” Working paper.

{% value of information; give conditions on games in which all benefit from extra
information. %}

Bassan, Bruno, Olivier Gossner, Marco Scarsini, & Shmuel Zamir (2003) “Positive
Value of Information in Games,” International Journal of Game Theory 32, 17—
31.

{% This paper follows up on Cerreia-Vioglio, Maccheroni, & Marinacci (2015 JET).
The two papers put a put-call parity condition, a restricted additivity condition,
central, which axiomatizes that the market price is a Choquet integral. The put-
call parity condition is equivalent to the maxmin relatedness condition of Anger
(1977), who also used it to characterize the Choquet integral. This paper
generalizes some conditions, and adds conditions that imply that the capacity is
symmetric, so that the integral is also a Sipos integral. It requires invariance
under multiplication by —1 (V(x) = -V(-x)), i.e., the absence of bid-ask spreads
in finance. It considers limited arbitrage opportunities and roles of cores. %}

Bastianello, Lorenzo, Alain Chateauneuf, & Bernard Cornet (2024) “Put-Call Parities,
Absence of Arbitrage Opportunities, and Nonlinear Pricing Rules,” Mathematical
Finance 34, 1242-1262.
https://doi.org/10.1111/mafi.12433

{% Prospect theory/Rank-Dependent Utility most popular for risk: P. 40: “One of
the most prominent and most successful alternatives to expected utility theory is cumulative

prospect theory (CPT) of Tversky and Kahneman (1992).”
This paper extensively cites axiomatizations of the Choquet integral, Choquet

expected utility, and prospect theory (I use this term for the new 1992 version,
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often called prospect theory). It would then have been nice to add Luce &
Fishburn (1991), who axiomatized 1992 prospect theory independently of others.

This paper characterizes the Choquet integral when the functional is the
primitive, and Choquet expected utility to represent preferences when those are
primitive, assuming monetary outcomes with linear utility. It then does the same
for prospect theory (linear basic utility but piecewise linear global utility,
allowing a kink at 0). Although the paper writes that it is not using the
Anscombe-Aumann (AA) framework and this claim can be defended, it can also
be argued that it is a special case of the AA framework with R as a mixture space
and, indeed, linear so affine utility. Unlike most others, | find the latter case a
more satisfactory special case of the AA framework than when the outcome
space, a mixture space, concerns a set of lotteries and we have EU there.

The Choquet integral is axiomatized in known manners, using comonotonic
additivity of the functional or the preference relation. For prospect theory, first,
comonotonic additivity is weakened to what | call sign-comonotonic additivity
(their A3). Then an axiom, their A4*, is added to combine gain- and loss-parts,
related to double matching of Tversky & Kahneman (1992), but explicitly
assuming existence of a loss-aversion parameter A which can be done
behaviorally with linear utility but is strong. From Wakker & Tversky (1993
§8.1) it can be seen that Axiom A4* is virtually always redundant.

This paper adds nice interpretations of A4*, showing that gain-acts can give
special, extra, hedging against loss acts because of sign-dependence even for
comonotonic acts. %}

Bastianello, Lorenzo, Alain Chateauneuf, & Bernard Cornet (2024) “Gain—Loss
Hedging and Cumulative Prospect Theory,” Mathematical Social Sciences 131,
40-47.
https://doi.org/10.1016/j.mathsocsci.2024.07.003

{% Modify Kochov (2015) by replacing his intertemporal hedging & path stationarity
by comonotonic stationarity, leading to Choquet discounted expected utility,
which maintains weak separability of events. The authors’ purpose of having the
comonotonic restriction of stationarity is to allow for a role for intertemporal
correlations. Li, Rohde, & Wakker (2023) show that there is not only the
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possibility of interactions between different timepoints, but even weak
separability of timepoints must be violated. %}

Bastianello, Lorenzo & José Heleno Faro (2023) “Choquet Expected Discounted
Utility,” Economic Theory 75, 1071-1098.
https://doi.org/10.1007/s00199-022-01438-0

{% A new characterization of rectangular sets of priors in expert aggregation under
ambiguity: to avoid dynamic inconsistencies the experts should expand sets of
priors. %}

Bastianello, Lorenzo, José Heleno Faro, & Ana Santos (2022) “Dynamically
Consistent Objective and Subjective Rationality,” Economic Theory 74, 477-504.
https://doi.org/10.1007/s00199-022-01437-1

{% %}

Bastianello, Lorenzo & Marco Licalzi (2019) “The Probability to Reach an
Agreement as a Foundation for Axiomatic Bargaining,” Econometrica 87, 837—
865.

{% %}
Basu, Kaushik (1980) “Revealed Preference of Government.” Cambridge University

Press, Cambridge.

{% strength-of-preference representation; shows that utility-difference
representation is unique up to level and unit if range of utility is an interval,
without using any continuity. This theorem follows as a corollary of Theorem 4.2
of Krantz et al. (1971), in particular because their restricted solvability is more
general than continuity. %}

Basu, Kaushik (1982) “Determinateness of the Utility Function: Revisiting a
Controversy of the Thirties,” Review of Economic Studies 49, 307-311.

{% Consider infinite streams of outcomes. Diamond (1965) first showed that
fairness/anonymity then cannot be reconciled with strong Pareto, but did so only
under restrictive assumptions including continuity. This paper shows it in almost

complete generality. %}


https://doi.org/10.1007/s00199-022-01438-0
https://doi.org/10.1007/s00199-022-01437-1
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Basu, Kaushik & Tapan Mitra (2003) “Aggregating Infinite Utility Streams with
Inter-Generational Equity: The Impossibility of Being Paretian,” Econometrica
71, 1557-1563.

{% Consider infinite streams of outcomes, and consider preference orders that are

anonymous (which is not so easy for infinite streams), Pareto, and some more. Their
criterion is, I think, that x is preferred to y if there is NeN such that X3+ + Xy > y1 +

-+ yn and from coordinate N+1 onwards x Pareto dominates y. %}

Basu, Kaushik & Tapan Mitra (2007) “Utilitarianism for Infinite Utility Streams: A
New Welfare Criterion and Its Axiomatic Characterization,” Journal of Economic
Theory 133, 350-373.

{% The VC (Vapnik-Chervonenkis) dimension of a theory is calculated as follows,
where the theory has some free parameters. Imagine a game between a falsifier F,
who likes to see a particular theory violated, and a Theorist, who does not want
the theory violated. First, a theorist chooses a natural number k. Second, the
theorist moves again, choosing k binary choice situations. Third, the falsifier can
choose, at will, what the observations in these choice situations are. Then, if the
theory is not violated, T wins, and receives k from F. If the theory is violated, F
wins, and nothing happens. The largest k that T can win is called the VC
dimension. For example, if the theory only imposes weak ordering, and the
preference domain is infinite, then the VC dimension is infinite. If the theory is
single-peak preference and the preference domain R, then the VC dimension is 1.
The paper considers, for a finite state space with n states, EU, CEU (what | would
call RDU), and maxmin EU (MEU), always assuming linear utility, which is
reasonable for comparing these theories.

P. 1280: “In response, decision theorists have sought to generalize the theory of subjective
expected utility to allow for ambiguity aversion. The two best known alternatives are the models

of max—min expected utility and Choquet expected utility.”

P. 1281 (on EU, CEU, MEU): “The three models we have described are arguably the
most important models of decision-making under uncertainty.”

P. 1281: Unfortunately, the authors make the widespread mistake of equating

risk attitude with utillity curvature and write (where it is clear that they refer to



239

linear utility): “In all three cases, we assume an agent who is risk-neutral. If we were to
include the utility function as an additional parameter of the theory.” (equate risk
aversion with concave utility under nonEU)

P. 1282 goes wrong when writing: “Overfitting as a concern seems to be new in
decision theory and behavioral economics.” Such a claim cannot be. Every student doing
empirical work is familiar with the elementary statistical phenomenon of
overfitting, and so have | been since my youth. Mangelsdorff & Weber (1994) is
an early example in my area of expertise. The authors cite that paper elsewhere,
but do not recognize the point of overfitting there. Erev and his team organized
several prediction competitions, e.g.

Erev, Ido, Eyal Ert, Alvin E. Roth, Ernan Haruvy, Stefan M. Herzog, Robin Hau,
Ralph Hertwig, Terrence Stewart, Robert West, & Christian Lebiere (2010) “A
Choice Prediction Competition: Choices from Experience and from Description,”
Journal of Behavioral Decision Making 23, 15-47,

and

Erev, Ido, Eyal Ert, Ori Plonsky, Doron Cohen, & Oded Cohen (2017) “From
Anomalies to Forecasts: Toward a Descriptive Model of Decisions under Risk,
under Ambiguity, and from Experience,” Psychological Review 124, 369409,
where overfitting of course iws central. | co-authored

Kothiyal, Spinu, & Wakker (2014) “An Experimental Test of Prospect Theory for
Predicting Choice under Ambiguity,” Journal of Risk and Uncertainty 48, 1-17,
where we discuss overfitting on p. 9. People often use the terms parsimony and fit
to discuss these issues, e.g., Harless & Camerer (1994).

The bottom of p. 1283 cites some papers on estimating ambiguity aversion but
is very limited. The survey Trautmann & van de Kuilen (2015) could have helped
them considerably.

P. 1287 claims that axioms 1 and 3-5 axiomatize EU with linear utility, but
give no reference. Chateauneuf (1991) is one reference giving these and related
results, although he used additive rather than mixture axioms, but those are
readily related to each other. It also follows from Schmeidler (1989) if we take
money with linear utility as a mixture space in the Anscombe-Aumann
framework.

P. 1288 Theorem 1. Let the state space have n elements, and utility is linear.
Then VC(EU) =n.
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VC(CEU) is between (|,,) and (n!)%(2n+1).

If n=2, then VC(MEU) = VC(CEU)=2. If n>3, then VC(MEU) = .
nonadditive measures are too general: It means that VC(EU) grows linearly in
the state space and VC(CEU) exponentially. MEU is worse. Oner can roughly
understand these results as follows: With linear utility, every preference gives a
linear inequality. For n states, EU has n—1 free parameters, being probabilities.
Then n+1 potential inequalities can always be led into contradiction. CEU has 2"
—2 inequalities, concerning all nontrivial subsets (trivial are the state space and
the empty set), with montonicity restricting it.

P. 1289 2nd para points out that we can add proper restrictions to theories,
such as assuming functional families, and then VVC can become much smaller,
and this is to be done for theories that are too general.

Section 3 is on learnability. This term means that you can with arbitrary high
probability get predictions arbitrarily close if enough observations. It should not
be confused with learning in the sense of digesting new information. Theorem 2
says, unsurprisingly, that a theory is learnable iff VC dimension is finite. The
theorem assumes that the true deterministic theory is chosen randomly, but does
not consider probabilistic choice or choice error. %}

Basu, Pathikrit & Federico Echenique (2020) “On the Falsifiability and Learnability
of Decision Theories,” Theoretical Economics 15, 1279-1305.

https://doi.org/1555-7561/20201279

{% %}

Batchelder, William H. (1999) “Contemporary Mathematical Psychology,” Book
Review of: Anthony A.J. Marley (ed. 1997) Choice, Decision, and Measurement:
Essays in Honor of R. Duncan Luce, Lawrence Erlbaum Associates, Mahwah,
N.J.; Journal of Mathematical Psychology 43, 172-187.

{% %}
Bateman, Bradley W. (1987) “Keynes’s Changing Conception of Probability,”

Economics and Philosophy 3, 97-120.

{% %}


https://doi.org/1555-7561/20201279
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Bateman, lan J., Brett Day, Graham Loomes, & Robert Sugden (2007) “Can Ranking
Techniques Elicit Robust Values?”” Journal of Risk and Uncertainty 34, 49-66.

{% 83 gives nice survey of differences between WTP, WTA, etc., as in Bateman et al.
(1997, QJE). The paper tests whether money paid is perceived as a loss (the
British prediction), or if subjects are prepared for the payment and do not
perceive it as a loss (Kahneman’s prediction). They find the first hypothesis
confirmed.

The paper also explains adversarial collaboration, where people with different
hypotheses come together and jointly test who is right. A drawback is that usually
such studies don’t give clear results.

Footnote 9 of version of May 16, 2001: “Whether or not loss aversion should be
interpreted as a bias in the context of valuation is an interesting question. We view this as an open

question which we do not attempt to address here.” This text was dropped, unfortunately,
in the working paper of 2003 and also in the published version. %}

Bateman, lan J., Daniel Kahneman, Alistair Munro, Chris Starmer, & Robert Sugden
(2005) “Testing Competing Models of Loss Aversion: An Adversarial
Collaboration,” Journal of Public Economics 89, 1561-1580.

{% Hicksian means: according to classical economic paradigm. %}
Bateman, lan J., lan H. Langford, Alistair Munro, Chris Starmer, & Robert Sugden
(2000) “Estimating Four Hicksian Welfare Measures for a Public Good: A

Contingent Valuation Investigation,” Land Economics 76, 355-373.

{% Couples are more subject to common ratio when doing decisions jointly than
when doing individual choice. %}

Bateman, lan J. & Alistair Munro (2005) “An Experiment on Risky Choice amongst
Households,” Economic Journal 115, C176-C189.

{% PT, applications, loss aversion: WTP versus WTA,
WTP versus WTA,; loss aversion; etc. 81 gives a careful discussion of WTP-
WTA where it is precisely specified whether goods are received, given up, what
the assumed prior endowment is, etc. Buyer’s point of view, seller’s point of

views, neutral point of view, etc., are terms that psychologists including as
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Michael Birnaum, Barbara Mellers, and Elke Weber have used here.

They find that loss aversion explains most, and argue that, given loss aversion,
no other fundamental principles of classical preference theory need to be violated
here. End of paper suggests that the equivalent-gain method (the neutral point of
view) is the least biased. %}

Bateman, lan J., Alistair Munro, Bruce Rhodes, Chris Starmer, & Robert Sugden
(1997) “A Test of the Theory of Reference-Dependent Preferences,” Quarterly
Journal of Economics 112, 479-505.

{% part-whole bias: a nice name for the attribute-splitting effect: Splitting up
something into more components usually leads to greater weight being attached
to it. It is useful to know this term and concept.

P. 322 (PHB = part-whole bias): “Some have interpreted PHB as evidence that

respondents react to the symbolic value of the public good in question. .... warm glow of ‘moral’

satisfaction ...”

WTP versus WTA; loss aversion; etc.; point out similarity between attribute
splitting and event splitting (each of these leads to increased total weight,
violating additivity). Refer to Martin Weber et al. 1988 for attribute splitting. %}

Bateman, lan J., Alistair Munro, Bruce Rhodes, Chris Starmer, & Robert Sugden
(1997) “Does Part-Whole Bias Exist? An Experimental Investigation,” Economic
Journal 107, 322-332.
https://doi.org/10.1111/j.0013-0133.1997.160.x

{% risk seeking for losses: seem to find that. %}

Bateman, Thomas S. & Carl T. Zeithaml (1989) “The Psychological Context of
Strategic Decisions: A Model and Convergent Experimental Findings,” Strategic
Management Journal 10, 59-74.

{% equity-versus-efficiency %}

Battaglini, Marco, Rebecca B. Morton, & Thomas R. Palfrey (2007) “Efficiency,
Equity, and Timing on Voting Mechanisms,” American Political Science Review
101, 409-424.


https://doi.org/10.1111/j.0013-0133.1997.160.x
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{% experimental testing of, a.0., Ido & I.;
real incentives/hypothetical choice: P. 45 shows that there is a quantitative
difference (more risk aversion for real incentives, both for gains and for losses)
but the qualitative phenomena are the same. P. 28 also states this.
losses from prior endowment mechanism: Seem to do this. Their Table 3
seems to find significant deviation from integration.
risk averse for gains, risk seeking for losses: find what they call qualified
support.
reference dependence test: test and find it confirmed in §3.1 (p. 31). That is,
they find asset integration falsified.
P. 32: less risk seeking for losses than risk aversion for gains.
PT falsified: p. 35: risk seeking for symmetric fifty-fifty gambles: they find
it for (0.5, 20; 0.5, —20). %}
Battalio, Raymond C., John H. Kagel, & Komain Jiranyakul (1990) “Testing between
Alternative Models of Choice under Uncertainty: Some Initial Results,” Journal
of Risk and Uncertainty 3, 25-50.

{% Rat’s choices satisfy stochastic dominance and exhibit the common ratio effect.
Obviously, real incentives were used.
decreasing ARA/increasing RRA: they find nonincreasing ARA (absolute
risk aversion).
risk averse for gains, risk seeking for losses: find no risk seeking for
unfavorable-outcome lotteries, unlike Caraco (1981). %}
Battalio, Raymond C., John H. Kagel, & Don N. MacDonald (1985) “Animal’s
Choices over Uncertain Outcomes: Some Initial Experimental Evidence,”

American Economic Review 75, 597—613.

{% utility families parametric: variation on power utility %}
Battermann, Harald L., Udo Broll & Jack E. Wahl (2008) “Utility Functions of
Equivalent Form and the Effect of Parameter Changes on Optimum Decision,”

Economic Theory 34, 401-414.
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{% A follow-up on Battigalli, Cerreia-Vioglio, Maccheroni, & Marinacci (2015

American Economic Review). They assume the smooth model of ambiguity.
They show that for self-confirming equilibrium (SCE) sequential and strategic

form are not equivalent. Derive monotonicity results for sequential. %}

Battigalli, Pierpaolo, Emiliano Catonini, Giacomo Lanzani, Massimo Marinacci

(2019) “Ambiguity Attitudes and Self-Confirming Equilibrium in Sequential

Games,” Games and Economic Behavior 115, 1-29.

{% Study self-confirming equilibrium (SCE). Players face ambiguity about

opponents’ moves. For the equilibrium they play, they collect more and more
information and hence it turns into known probabilities, going away from
ambiguity aversion. For agents who play myopically, at every round only
optimizing the profits of that round (exploiting) without concern of learning
(exploring), ambiguity aversion then increases status quo bias. Hence, more SCE
exist under ambiguity aversion than under ambiguity neutrality. A restriction of
this result is of course that the agents are assumed to play myopically, so, they are
not very rational, and do not behave as rational agents for instance in multi-armed
bandit problems.

A problem I have with much of the modern literature on ambiguity is the
extent to which it is normative or descriptive. The myopic behavior of the agents
means that it is not normative. But it also is not very descriptive because
ambiguity aversion and the smooth model assumed here do not fit data well, for
instance the fourfold pattern of ambiguity attitude (Trautmann & van de Kuilen
2015). The myopic behavior of agents can be made normative in a different
interpretation: In each round, agent i is a new person who only plays that one
round. But he does have the info of the preceding agents i. As this happens in
information cascades. So, this deviates from Nash’s mass action interpretation.

Loss aversion can similarly introduce a status quo bias.

In this paper, when the authors analyze Figure 1 on p. 649, in the second game
say, they condition on H? and T2. Both conditional on H? and T2, the agents face
ambiguity about the opponent’s moves and ambiguity aversion leads to lower
evaluations of H? and T2 and, hence, the whole second game. If the agent were
randomizing at the individual level, he might as well condition on h? and t?,

getting an Anscombe-Aumann framework. If he then playes fifty-fifty, then both
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under h? and t? he has (expected) payoff 2. So, then the value of the game is 2
(the same as with ambiguity aversion). However, agents are not randomizing at
the individual level. This is Nash’s mass action interpretation, where the
randomness is only at the population level. Every individual player plays
deterministally. Therefore, the conditioning on H? and T2 as assumed here is
natural.

Why do the authors choose the conditioning they choose, and not the other
one? In the theoretical analysis on p. 652, Eq. 1, they evaluate each strategy of a
player separately, which means that they use the same conditioning as in Figure
1, first conditioning on own strategy choice and not first on opponents’ strategy
choice. %}

Battigalli, Pierpaolo, Simone Cerreia-Vioglio, Fabio Maccheroni, & Massimo
Marinacci (2015) “Self-Confirming Equilibrium and Model Uncertainty,”

American Economic Review 105, 646—677.

{% Consider smooth model of ambiguity. Consider set of justifiable choices (optimal
w.r.t. some 2" order belief over probabilistic models, i.e., some 2" order
distribution. They here take utilities u and ¢ as given and consider existence of
2" order distribution mu. The set of justifiable choices grows as ambiguity
aversion or risk aversion grow. An intuition for the ambiguity result can be that
increasing ambiguity aversion is like increasing the set of possible priors, giving
more options there. It is like making a surface more concave, giving more
tangents. An opposite intuition would be that increasing ambiguity worsens every
nonsure act.

They relate the result to the Bayesian analog, Wald (1949), which was famous
a generation ago but seems to have been forgotten now (2016). They generalize
Wald in the appendix. %}

Battigalli, Pierpaolo, Simone Cerreia-Vioglio, Fabio Maccheroni, & Massimo
Marinacci (2016) “A Note on Comparative Ambiguity Aversion and
Justifiability,” Econometrica 84, 1903-1916.

{% criticisms of Savage’s basic framework: Not exactly that, but the authors do

consider alternative frameworks, such as Luce & Raiffa’s (1957) that takes states
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and acts as primitive and lets the outcome set be the product set of the outcome
set. Even yet one more deviation: The outcome set can yet be different, and there
is a function p mapping the mentioned product set into what really are outcomes.
This framework becomes equivalent to Savage’s (1954) framework if (a) the p
images of different states are the same (state-independence in the sense that the
same outcomes can appear for different states); (b) two different acts that induce
the same (or even just that modulo equivalence classes of outcomes) function
from states to outcomes are equivalent (called consequentialism by the authors on
p. 833); (c) enough richness.

The authors also consider probabilistic mixtures of acts. This is mixing in a
prior sense, so that correlations between different states can play a role. It then
becomes equivalent to the current version of Anscombe-Aumann (1963) if and
only if we have a consequentialism-type condition: All that matters for the prior
mixing is what mixing results conditional upon each state, and correlations
between these do not matter. This is very similar to an assumption in the original
Anscombe-Aumann (1963) paper, who had mixing both a priori and “a
posteriori” (i.e., conditional on an act), but then assumed that prior mixing is
equivalent/can be reduced to posterior mixing, after which their framework
becomes equivalent to the modern version of the Anscombe-Aumann framework,
explained by the authors on p. 851. The condition is even more similar, in fact
equivalent, to Fishburn’s (1966) marginal independence; for that, see for instance
86.5, p. 295, Theorem 6.4 of Keeney & Raiffa (1976). (restrictiveness of
monotonicity/weak separability) The multiattribute utility of Keeney & Raiffa
(1976) is very relevant to this paper because it exactly does prior mixing and
provides an ocean of theorems on that. May | also add that | learned from Jaffray
that in ambiguity we should do prior mixing and not posterior as in the modern
version of Anscombe-Aumann because their monotonicity then implies an
undesirable separability of states of nature.

P. 828 properly cites Fishburn (1970) for proposing the modern version of the
Anscombe-Aumann framework.
In the 2" half, the paper presents several revealed preference conditions and

ambiguity models fitting into their framework. %}
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Battigalli, Pierpaolo, Simone Cerreia-Vioglio, Fabio Maccheroni, & Massimo
Marinacci (2017) “Mixed Extensions of Decision Problems under Uncertainty,”

Economic Theory 63, 827—-866.

{% On macro-economics, and self-confirming policies, which can be based on
incorrect beliefs that maintain themselves. There is uncertainty about the true data
generating model. The authors use classical EU theory to model the uncertainty,
only in end briefly mention ambiguity models, which is their expertise. %}

Battigalli, Pierpaolo, Simone Cerreia-Vioglio, Fabio Maccheroni, & Massimo
Marinacci, & Thomas J. Sargent (2022) “A Framework for the Analysis of Self-
Confirming Policies,” Theory and Decision 92, 455-512.
https://doi.org/10.1007/s11238-021-09862-9

{% A survey on psychological game theory. %}

Battigalli, Pierpaolo & Martin Dufwenberg (2022) “Belief-Dependent Motivations
and Psychological Game Theory,” Journal of Economic Literature 60, 833-882.
https://doi.org/10.1257/jel.20201378

{% normal/extensive form; decision trees; A continuation on the Kohlberg &
Mertens (1986) approach. They show that two games in extensive form are
behaviorally equivalent (isomorphic map of strategy profiles to terminal nodes) if
and only if one results from the other by collapsing/reversing consecutive moves.
%}

Battigalli, Pierpaolo, Paolo Leonetti, & Fabio Maccheroni (2020) “Behavioral
Equivalence of Extensive Game Structures,” Games and Economic Behavior 121,
533-547.
https://doi.org/10.1016/j.geb.2019.11.009

{% Seems to be Mertens & Zamir (1985) with more epistemic refinements. %}
Battigalli, Pierpaolo, & Marciano Siniscalchi (1999) “Hierarchies of Conditional
Beliefs and Interactive Epistemology in Dynamic Games,” Journal of Economic

Theory 88, 188-230.

{% Sophisticated work on Kohlberg & Mertens (1986). %}


https://doi.org/10.1007/s11238-021-09862-9
https://doi.org/10.1257/jel.20201378
https://doi.org/10.1016/j.geb.2019.11.009

248

Battigalli, Pierpaolo & Marciano Siniscalchi (2002) “Strong Belief and Forward

Induction Reasoning,” Journal of Economic Theory 106, 356-391.

{% %}

Battle, Carolyn C., Stanley D. Imber, Rudolph Hoehn-Saric, Antony R. Stone, Earl H.
Nash, & Jeromy D. Frank (1966) “Target Complaints as Criteria of
Improvement,” American Journal of Psychotherapy 20, 184-192.

{% This paper provides formalizations of anticipated utility, experienced utility, and
remembered utility, in total utility. The model is called AER (anticipation,
experience, remembering). It assumes functional relations and derives
implications. It is tested experimentally by asking subjects “Imagine so and so.
How would you feel about it?”” Psychological distance of Baucells & Heukamp is
one factor.

P. 730: “The model is also predictive of choices, but only to the extent that individuals

accurately predict future total utility and use such criteria to guide their decisions. In the
framework of Kahneman et al. (1997), Read (2007), and Morewedge (2016), where a rational

decision maker maximizes the time integral of instant utility, our model provides prescriptions for

someone willing to “engineer” his or her own happiness.”
P. 731 and many places: anticipating utility reduces surprise and experienced and
remembered utility.

P. 752: “In other words, conceptual consumption must take values that are realistically
possible. Formally, the level of conceptual consumption at any point in time during anticipation

and recall is a decision variable constrained to take values ...”

P. 752: There is a central role for a reference point, always taken
deterministically, endogenous during anticipation and recall, exogenous during
experience. A value function is applied to the difference between consumption
and the reference point.

P. 733: The authors can speak to habit formation. They capture magnitude
effects. This, in combination with loss aversion, gives smaller discounting for
losses than for gains (p. 734).

P. 741: “The AER model predicts a trade-off between anticipation and memory: the longer
the duration of anticipation, the more adaptation, the lower the surprise,”

P. 742: “The extension of the AER model to conditions of uncertainty, together with the
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assumption that conceptual consumption is driven by images of upcoming events, would naturally

capturre the observation that people react more to the possibility of good or bad outcomes rather
than to the probability of those good or bad outcomes (Kahneman and Tversky 1979).”

P. 742: “In conclusion, the anticipation-event-recall model is a step toward providing a more
articulated, yet tractable, model of total event utility that captures the psychological elements of
adaptation, time distance, and conceptual consumption.” %}

Baucells, Manel & Silvia Bellezza (2017) “Temporal Profiles of Instant Utility
During Anticipation, Event, and Recall,” Management Science 63, 729-748.
https://doi.org/10.1287/mnsc.2015.2362

{% An ordinal distance measure between probability distributions is used to obtain
sensitivity analyses that, for one, are robust to utility transformations. %}
Baucells, Manel & Emanuele Borgonovo (2014) “Invariant Probabilistic Sensitivity

Analysis,” Management Science 59, 2536—2549.

{% %}

Baucells, Manel, Juan A. Carrasco, & Robin M. Hogarth (2008) “Cumulative
Dominance and Heuristic Performance in Binary Multiattribute Choice,”
Operations Research 56, 1289-1304.

{% %}

Baucells, Manel & Franz H. Heukamp (2004) “Reevaluation of the Results by Levy
and Levy (2002a),” Organizational Behavior and Human Decision Processes 94,
15-21.

{% Examine second-order etc. stochastic dominance for prospect theory. A
remarkable point of this study, and new, is that all three factors (utility curvature,
probability weighting, and loss aversion), can operate and interact. The results are
based on crude but clever and pragmatic heuristic assumptions and estimations.
%}

Baucells, Manel & Franz H. Heukamp (2006) “Stochastic Dominance and Cumulative

Prospect Theory,” Management Science 52, 1409-1423.


https://doi.org/10.1287/mnsc.2015.2362
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{% real incentives/hypothetical choice; risky payments get 6 months delayed, with
real incentives. No explanation on how they implemented and guaranteed this
(although end of 82 says it is during year of education, so no doubt about
payment). Common ratio immediately and after 6 months, analyzed using their
PTT model. Adding delay behaves like adding risk. Their value function exhibits
increasing relative risk aversion (decreasing ARA/increasing RRA), and
probability weighting is inverse S-shaped (they call this S-shaped). However,
they only fitted Prelec’s one-parameter family and they did not investigate other
forms. %}

Baucells, Manel & Franz H. Heukamp (2010) “Common Ratio Using Delay,” Theory
and Decision 68, 149-158.

{% nonconstant discount = nonlinear time perception;

In most decisions, both time and risk play a role, and we should know about
their interactions. Hence, there is a need for such models. This paper brings an
advanced model (PTT: probability-time trade-off) to capture such interactions,
with a unifying psychological distance.

Table 1 nicely puts together stylized empirical phenomena that motivate the
model of this paper.

The authors consider triples (x,p,t), meaning one receives $x with probability
p at timepoint t. The main general axioms are A3 (p. 833) and A5 (p. 834). To
prepare for Theorem 1 (p. 834): The classical rational evaluation is p x e x U(x),
where p and t are aggregated multiplicatively as p xe™". Taking In gives Inp —rt
as an additive aggregation. Theorem 1 captures this through axiom A3 (and some
other things), for each fixed x and, hence dependence of r on x, as

Inp — rxt.
So, the exchange rate rx between Inp and t depends on x. We can also write this

representation multiplicatively by taking exponent, as
pe—",
This leads to a representation
V(x,p.t) = V(x,pe~",0) = V(x, e "™ 0y (%)
(their Theorem 1).
Then A5 is added, which is additive decomposability (through Thomsen
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condition) of x and p at t=0. Given the presence of a null element, the additive
decomposition must in fact be multiplicative, giving
V(x,p,0) =w(p)v(x) = f(=Inp)v(x).  (**)
For general t, we combine (*) and (**), to get
V(x,p,t) = V(x,pe~",0) = w(pe~")v(x) = f(=Inp + ret)v(X)
(their Theorem 2, p. 834).

They add qualitative conditions to capture the magnitude effect and other
phenomena, and a parameter-free elicitation procedure.

The paper gives a nice rewriting of the Prelec-Loewenstein (2012) hyperbolic
discounting: rewrite D(t) = 1/(1+at)”? as e-(/3In (1*a) \Wjrite v = a/b and concave
time distance function f(t) = (1/y) In(1+yt). Then, D(t) = e®. The slope of f(t) at
0 is always 1; and as y — 0, f(t) > t (exponential discounting). The discount rate
is —D"/D = rf"(rt) = r/(1+y r t), decreases with time. Thus, y is a purely behavioral
parameter capturing the degree of diminishing impatience; and r is the discount
rate for the immediate future. %}

Baucells, Manel & Franz H. Heukamp (2012) “Probability and Time Tradeoff,”
Management Science 58, 831-842.

{% Introduce range utility theory, combining expected utility with Parducci’s range
principle: risk attitudes depend on the range of outcomes in a context. With
context fixed, they get four-fold pattern without violating expected utility (linear
in probabilities). Wth varying context, all kinds of preference reversals. %}

Baucells, Manel, Michat Lewandowski, & Krzysztof Kontek (2024) “A Contextual
Range-Dependent Model for Choice under Risk,” Journal of Mathematical
Psychology 118, 102821.
https://doi.org/10.1016/j.jmp.2023.102821

{% They ask three groups, undergraduates, MBA students, and executives (N =261),
about recent real-life risky decisions, and the role of reference points and so on.
Losses increase risk seeking. There are no differences between the groups or
different outcomes.

Last sentence of abstract: ““We confirm that reference-dependence, and not the default

alternative, is the driver of risk-taking behavior.” %}


https://doi.org/10.1016/j.jmp.2023.102821
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Baucells, Manel & Cristina Rata (2006) “A Survey of Factors Influencing Risk-
Taking Behavior in Real-World Decisions under Uncertainty,” Decision Analysis
3, 163-176.

{% %}
Baucells, Manel & Rakesh K. Sarin (2003) “Group Decisions with Multiple Criteria,”
Management Science 49, 1105-1118.

{% Consider three ways to evaluate a stream of income: (1) just discounted utility a la
Samuelson-Koopmans. (2) Take utility of present value of each future payment.
(3) Take utility of net present value. Give some analytical advantages of power
utility. %}

Baucells, Manel & Rakesh K. Sarin (2007) “Evaluating Time Streams of Income:
Discounting What?,” Theory and Decision 63, 95-120.

{% intertemporal separability criticized: Explicitly model violation of separability
in intertemporal choice by having utility of consumption at time t depend on
previous consumption through a retention parameter, with the dependence
becoming weaker as the time interval is bigger. There may be some sort of
violation of dominance if the increase of consumption today decreases the
utilities of future consumption much.

The interesting property of local substitution says that (t:x, s:y) becomes
equivalent to (t:x+y) as s tends to t, is very natural, but cannot be satisfied by
discounted utility. %}

Baucells, Manel & Rakesh K. Sarin (2007) “Satiation in Discounted Utility,”
Operations Research 55, 170-181.

{% Propose a variation of discounted utility, extending their 2007 model. At a
timepoint t a reference point is chosen that is a convex combination of past
consumptions (also indirectly through past satiation). Habit formation means that
past consumption of some good amplifies its present utility, and satiation means
the opposite. One has a different sign of some parameters than the other. The

interesting property of local substitution of their 2007 paper is also used here. It
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says that (t:x, s:y) becomes equivalent to (t:x+y) as s tends to t, is very natural,
but cannot be satisfied by discounted utility. %}

Baucells, Manel & Rakesh K. Sarin (2010) “Predicting Utility under Satiation and
Habit Formation,” Management Science 56, 286—301.

{% Book has many good advices for people who do not manage their emotions and
expectations wisely, with many nice anecdotes where Sarin’s origin from India
and Buddhism delivers a delicious mix with Baucell’s Christean background.

P. x and other places: happiness = reality — expectation. P. 66 adds nuances,
that increase in welfare gives partial adaptation, with partly happiness only
because of change but partly extra happiness everlasting. | wish that this nuance
had been put more central because, as is, it seems that one can get happier simply
by reducing expectation.

P. 6: the authors identify themselves as decision analysts and management
scientists.

P. 31, happiness seismograph is like Edgeworth’s hedonimeter. The authors
put forward what Kahneman, Wakker, & Sarin (1997) called total utility, being
the time-integrated instant/experienced utility.

P. 159: “Let’s explore some ways to influence expectation so that our lives can be happier
within the same reality.” P. 163 writes about karma.

Pp. 164-165: anxiety of choice. %}

Baucells, Manel & Rakesh K. Sarin (2012) “Engineering Happiness.” University of

California Press, Berkeley.

{% Gives completeness criticisms:
risky utility u = strength of preference v (or other riskless cardinal utility,
often called value): intro points out that vVNM do not justify transferable utility,
used in 2/3 of their book.

82, called a Review, in fact gives a beautiful new extension of vYNM EU to the
case of incompleteness in Theorem 1, however, quasi-covering it up with an
unappealing mathematical formulation in terms of cones. %}

Baucells, Manel & Lloyd S. Shapley (2008) “Multiperson Utility,” Games and
Economic Behavior 62, 329-347.
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{% N =141. Two sessions 3 months apart. Hypothetical choice, with questions and
answers by email.

Each subject had to answer only two choice questions:
(0.10: €3,000, 0.40: €2,000, 0.40: €1,000, 0.10: €0) versus €30000.50€0

(0.10:0, 0.40: —€1,000, 0.40: —€2,000, 0.10: —€3,000) versus €00.50(—€3,000).
So, they consider gain- and loss prospects, and not mixed ones. In this sense,
limited data (they argue that they do it deliberately, to get inconsistencies). The
prospects were all nondegenerate (no certainty), and risk aversion meant going

for the highest variance (in every choice pair the two options had the same EV).

risk averse for gains, risk seeking for losses: They confirm usual findings of

risk aversion for gains and risk seeking for losses. Find confirmation of
reflection, because violations can be explained as noise: 72% of the subjects
satisfy reflection, and 28% satisfy risk aversion for gains and losses. 63% of the
subjects change preferences over 3 months (P. 204; 37% gave the same answers
to all questions in the two sessions).

equate risk aversion with concave utility under nonEU: P. 196 3" para
explains that risk aversion (preference for EV over prospect) can be driven by
probability weighting rather than by utility curvature. But then, unfortunately, it
IS going to use the term risk aversion for concave utility. Why they call concave
utility what it isn’t (risk aversion) rather than what it is (concave utility!) is a
puzzle to me. If sometimes their term risk aversion still refers to the usual
definition is not clear, especially when they discuss literature.

reflection at individual level for risk: Supported although not much data.
Table 3, p. 203 the row of average over two sessions shows that (I exclude

indifferences) of 72 risk averters for gains, 46 were risk seeking for losses and 26

were risk averse for losses. Of 12 risk seekers for gains, 7 were risk averse for
losses and 5 were risk seeking.

P. 209 2" para: “The existence of two types has important implications in the area of
elicitation of risk preferences. For instance, in measuring the value function, rather than taking a
grand average of a “representative value function,” our results suggest to first classify
subjects as either reflective or averse, and then calculate two separate

representative value functions.” %}
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Baucells, Manel & Antonio Villasis (2010) “Stability of Risk Preferences and the
Reflection Effect of Prospect Theory,” Theory and Decision 63, 193-211.
https://doi.org/10.1007/s11238-009-9153-3

{% Propose to modify classical utility measurements under EU, primarily CE and PE,
to nonEU by adding tail probabilities t with common best and worst outcome, in
the spirit of Mccord & de Neufville’s (1986) lottery equivalent method,
formalizing it. They assume PT with interior additivity which is empirically
reasonable and justifies their method. They extensively test it, comparing it to
more laborious methods such as the tradeoff method (tradeoff method) and find
that it performs well. (Probability weighting linear in interior) The result is not
surprising theoretically, but it is a convenient tool directly applicable to
nonquantitative outcomes under nonEU and this is useful for applications. It is a
sort of McCord & de Neufville method updated to the modern literature. %}

Baucells, Manel & Antonio Villasis (2015) “Equal Tails: A Simple Method to Elicit
Utility under Violations of Expected Utility,” Decision Analysis 12, 190-204.

{% Study how reference points evolve over time. It is mostly determined by the first
and the last price in a series, where the intermediate prices have less impact. %}

Baucells, Manel, Martin Weber, & Frank Welfens (2011) “Reference-Point Formation
and Updating,” Management Science 57, 506-519.

{% Uses Gilboa & Schmeidler (1995) as point of departure. Does something with
products of Mobius inverses. %}

Bauer, Christian (2012) “Products of Non-Additive Measures: A Fubini-Like
Theorem,” Theory and Decision 73, 621-647.

{% Adaptive designs were used in medicin long ago, as in this paper. See also the
review Bauer et al. (2016). %}

Bauer, Peter (1989) “Multistage Testing with Adaptive Designs,” Biometrie und
Informatik in Medizin und Biologie 20, 130-148.

{% Surveys adaptive designs in medicine. %}


https://doi.org/10.1007/s11238-009-9153-3
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Bauer, Peter., Frank Bretz, Vladimir Dragalin, Franz Konig, & Gernot Wassmer
(2016) “Twenty-Five Years of Confirmatory Adaptive Designs: Opportunities
and Pitfalls,” Statistics in Medicine 35, 325-347.

{% three-doors problem; argues that in single play it cannot be claimed that

switching is better because, as he writes in the closing sentence: “If the best

argument so far for switching in an isolated individual case (not in a series of cases) fails, then

one might wonder whether probabilistic arguments say anything at all about isolated individual

cases.” In middle of paper there is some kind of argument such as (I do not
understand it but try to reproduce) if switching is better, then in a concrete
situation this need not apply because in a concrete situation where you chose door
1 initially switching means more, being it means going away from door 1,
whereas in general it might also be going away from door 2. There also seems to
be an argument about probabilities having to be the same even if conditioned on
different events!? %}

Baumann, Peter (2005) “Three Doors, Two Players, and Single-Case Probabilities,”
American Philosophical Quarterly 42, 71-79.

{% three-doors problem %}
Baumann, Peter (2008) “Single-Case Probabilities and the Case of Monty Hall:
Levy’s View,” Synthese 162, 265-273.

{% Ratio bias:use physical, textual, and graphical depiction, accounting for different
levels of exposure to probabilities. Higher exposure to probabilities, higher levels
of statistical numeracy, and risk literacy reduce ratio bias. %}

Baumeister, Jochen, Bernhard Streicher, Eva & Lermer (2025) “Ratio Bias Across
Cultures and Disciplines: How Academic Background Shapes Statistical
Decision-Making,” Journal of Behavioral Decision Making 38, e70010.
https://doi.org/10.1002/bdm.70010

{% On psychological background of loss aversion (and many other things), a
comprehensive review, often cited, similar to Peeters & Czapinski (1990).

Frankly, I like Peeters & Czapinski (1990) more than this paper. %}


https://doi.org/10.1002/bdm.70010
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Baumeister, Roy F., Ellen Bratslavsky, Catrin Finkenauer, & Kathleen D. VVohs
(2001) “Bad Is Stronger than Good,” Review of General Psychology 5, 323-370.

{% intuitive versus analytical decisions; free will/determinism; Review the
literature and conclude that conscious thinking does affect decisions. (May sound
amazingly trivial to the uninitiated.) Is evidence in favor of free will. %}

Baumeister, Roy F., E. J. Masicampo, & Kathleen D. Vohs (2011) “Do Conscious
Thoughts Cause Behavior?,” Annual Review of Psychology 62, 331-361.

{% risky utility u = transform of strength of preference v, latter doesn’t exist.
Says that vVNM utility is not riskless cardinal utility. P. 61 bottom of 2" column
points out that measurement of vVNM utility is not appropriate if individual
violates EU.

P. 64 argues that, with utils as unit of payment, 6001420 > 6005660 is a
reasonable preference because of the security of 420, but it violates EU because
the EUs are 450 and 510, respectively. Here he makes the mistake that I criticize
in Comment 2.6.5 of my 2010 book (p. 63), of not realizing that the utility unit
already comprises risk attitude, and that speculating on risk attitudes w.r.t. util
units is double counting. In his 1958 paper Baumol seems to dissociate himself
from this confusion. %}

Baumol, William J. (1951) “The von Neumann-Morgenstern Utility Index—An
Ordinalist View,” Journal of Political Economy 59, 61-66.

{% substitution-derivation of EU: in appendix.
risky utility u = transform of strength of preference v, latter doesn’t exist: p.
665: ““... the mistaken view that the utility index is, or is intended to be, just another device for
measuring neoclassical introspective utility, ... As one who once fell into this trap, I am perhaps
oversensitive to this matter.”

P. 666 nicely explains the different meanings of cardinal, first as merely
unique up to level and unit, second with all the connotations attached of
neoclassical utility. %}

Baumol, William J. (1958) “The Cardinal Utility Which Is Ordinal,” Economic
Journal 68, 665-672.
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{% According to Olson (1993) this paper is a classic. Social discount rate should be
between the social opportunity cost of capital (reflecting marginal rate of return
in the private sector, adjusted by risk premium) and the, lower, time preference
rate. Baumol provided no definite conclusion in favor of either one. %}

Baumol, William J. (1968) “On the Social Rate of Discount,” American Economic
Review 58, 788-802.

{% P. 431: risky utility u = transform of strength of preference v, latter doesn’t
exist. %}
Baumol, William J. (1977) “Economic Theory and Operations Analysis; 4" edn.”

Prentice-Hall, London.

{% %}
Baumol, William J. (2000) “What Marshall Didn 't Know: On the Twentieth
Century’s Contributions,” Quarterly Journal of Economics 115, 1-44.

{% %}
Baumol, William J. & Stephen M. Goldfeld (1968, eds.) “Precursors in Mathematical
Economics: An Anthology.” Clowes and Sons, London.

{% %}
Bawa, Vijay S. (1982) “Stochastic Dominance: A Research Bibliography,”
Management Science 28, 698—712.

{% Equilibria under ambiguity %}

Bayer, Peter & Ani Guerdjikova (2024) “Optimism Leads to Optimality: Ambiguity
in Network Formation,” Journal of Economic Dynamics & Control 168, 104994.
https://doi.org/10.1016/j.jedc.2024.104944

{% Introduced updating formula. %}

Bayes, Thomas (1763) “An Essay toward Solving a Problem in the Doctrine of
Chances,” Philosophical Transactions of the Royal Society of London 53, 370—
418.

Communicated by Mr. Richard Price, in a letter to John Canton.


https://doi.org/10.1016/j.jedc.2024.104944
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Reprinted in W Edwards Deming (1940, ed.) “Facsimiles of Two Papers by
Bayes,” The Graduate School, Department of Agriculture, Washington D.C.
https://doi.org/10.1098/rstl.1763.0053

{% %}
Bayoumi, Ahmed & Donald A. Redelmeier (2000) “Decision Analysis with
Cumulative Prospect Theory,” Medical Decision Making 20, 404-412.

{% Examples of cognitive biases. Suited for nonmathematical students. %}
Bazerman, Max H. (1990) “Judgement in Managerial Decision Making.” Wiley, New
York.

{% real incentives/hypothetical choice: seem to find, for estimating probabilities,
that real rewards through quadratic scoring rule versus no reward do not affect
the results much (proper scoring rules).

inverse S: seem to find it, with overestimation of low probabilities and
underestimation of high. %}

Beach, Lee R. & Lawrence D. Phillips (1967) “Subjective Probabilities Inferred from
Estimates and Bets,” Journal of Experimental Psychology 75, 354-359.

{% This paper shows that the compromise effect (always choosing the middle of the
scale) exists, and biases prospect theory estimations. They then introduce an extra
parameter reckoning with the compromise effect, which indeed neutralizes it. %}

Beauchamp, Jonathan P., Daniel J. Benjamin, David I. Laibson, & Christopher F.
Chabris (2020) “Measuring and Controlling for the Compromise Effect,”
Experimental Economics 23, 1069-1099.
https://doi.org/10.1007/s10683-019-09640-z

{% Consider a number of introspective risk attitude measures, and investigate them.
The authors also have two choice-based questions, asking hypothetical choices
between SEK 24,000 for sure or a chance of 0.25 of receiving SEK 100,000, and
the same for the amounts multiplied by —1. But the authors give results on those

only in the online appendix, which I did not read. %}


https://doi.org/10.1098/rstl.1763.0053
https://doi.org/10.1007/s10683-019-09640-z
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Beauchamp, Jonathan P., David Cesarini, & Magnus Johannesson (2017) “The
Psychometric and Empirical Properties of Measures of Risk Preferences,”

Journal of Risk and Uncertainty 54, 203-237.

{% finite additivity: some example that anomalies for finite additivity can, in certain
ways, be adapted to countably additivity. %}

Beam, John (2007) “Unfair Gambles in Probability,” Statistics and Probability Letters
77, 681-686.

{% %}
Beardon, Alan F. & Ghanshyam B. Mehta (1994) “The Utility Theorems of Wold,
Debreu, and Arrow-Hahn,” Econometrica 62, 181-186.

{% error theory for risky choice: shows, with data, theoretical analysis, and
simulation, that inverse S probability estimates can be generated by errors. %}

Bearden, J. Neil, Thomas S. Wallsten, & Craig R. Fox (2007) “Contrasting Stochastic
and Support Theory Accounts of Subadditivity,” Journal of Mathematical
Psychology 51, 229-241.

{% %}

Beattie, Jane & Jonathan Baron (1991) “Investigating the Effect of Stimulus Range on
Attribute Weight,” Journal of Experimental Psychology: Human Perception and
Performance 17, 571-585.

{% %}

Beattie, Jane, Jonathan Baron, John C. Hershey, & Mark D. Spranca (1994)
“Psychological Determinants of Decision Attitude,” Journal of Behavioral
Decision Making 7, 129-144.

{% Presented at FUR-Oslo %}

Beattie, Jane, Judith Covey, Paul Dolan, Lorraine Hopkins, Michael Jones-Lee,
Graham Loomes, Nick Pidgeon, Angela Robinson, & Anne Spencer (1998) “On
the Contingent Valuation of Safety and the Safety of Contingent Valuation: Part
1—Caveat Investigation,” Journal of Risk and Uncertainty 17, 5-25.
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{% real incentives/hypothetical choice; many refs are given; do common-ratio
HYPO (hypothetical), RPSP (random problem selection procedure). Find that
these scenarios all give same results. In another choice involving dynamic
sequential aspects, real payment did matter: G: £4 for sure, £10 if one toss gives
heads up, £25 if two tosses give heads up, and £62.50 if three tosses give heads
up. They didn’t do it sequentially but as one-shot decision and only the resolution
of uncertainty was sequential.

P. 165/166: “The results reported in this article suggest that in simple pairwise choices,
incentives appear to make very little difference to performance.” Then they indicate a more
complex multistage task (“RPSP”) in which real incentives did matter.

Seem to find isolation satisfied for three simple choices, but violated for a
complex compound choice. %}

Beattie, Jane & Graham Loomes (1997) “The Impact of Incentives upon Risky
Choice Experiments,” Journal of Risk and Uncertainty 14, 155-168.

{% %}
Beatty, Jain & Daniel Kahneman (1966) “Pupillary Changes in Two Memory Tasks,”
Psychonomic Science 5, 371-372.

{% equity-versus-efficiency %}

Beblo, Miriam, Denis Beninger, Francois Cochard, Héléne Couprie, & Astrid
Hopfensitz (2015) “Efficiency-Equality Trade-Off within French and German
Couples: A Comparative Experimental Study,” Annals of Economics and
Statistics 117-118, 233-252.

{% Seems to show that gains and losses are processed in different parts of the brains.
%}

Bechara, Antoine, Hanna Damasio, Daniel Tranel, & Antonio R. Damasio (1997)
“Deciding Advantageously before Knowing the Advantageous Strategy,” Science
275, 1293-1295.

{% coherentism: Considers preference purification from the structural interpretation
of rationality (the coherence view? | did not check) versus the structural notion
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(assuming inner rational agent? I did not check). Author seems to favor structural
interpretation. | favor inner rational agent. %}

Beck, Lukas (2023) “The Econ within or the Econ above? On the Plausibility of
Preference Purification,” Economics & Philosophy 39, 423-443.
https://doi.org/d0i:10.1017/S0266267122000141

{% This paper does not discuss the normative status of models, but instead is a
methodological analysis of normativeness in general. Normative models, like all
models, make simplifying empirical assumptions that only approximate reality. P.
124 writes: “Thus, the puzzling question arises how models involving such false descriptions of
agents can provide normative guidance to them.” I did not fully understand this objection.
P. 128: The authors (mis)use the term independence of irrelevant alternatives for
what is mixture indepencence, the main condition axiomatizing expected utility
in VNM’s theorem (although vNM, as a mistake, did not write the condition but
used it implicitly). P. 128 bottom takes transitivity as normative but the other
conditions not, somewhat to my surprise.

| was glad to see that my paper Li, Li, & Wakker (2014), giving a litmus test
on paternalism stances, is cited.

P. 130 bottom: | agree with the authors that my paper Bleichrodt, Pinto, &
Wakker(2001) does not provide justifications for the claim that expected utility is
normative. But I do not understand “let alone a discussion of how such models can offer
guidance despite involving false descriptive statements, that is, descriptive idealizations.” It is a
methodological point of the paper that I miss anyhow.

P. 131 has the funny kind of footnote of a reviewer being thanked where one
feels that the authors do it reluctantly and the referee insisted too much.

P. 134 bottom probably captures an essential point in the paper that | am
missing: “Thus, descriptive idealizations seem to play a different role in normative models than
descriptive premises in normative arguments.” %}

Beck, Lukas & Marcel Jahn (2021) “Normative Models and Their Success,”
Philosophy of the Social Sciences 51, 123-150.

{% updating: testing Bayes’ formula: unforeseen contingencies. An experiment is
done with it, using the Karni & Vierg (2013) model. Subjects exhibit some
common violations of updating, but the reversed nature of Bayesianism here does


https://doi.org/doi:10.1017/S0266267122000141
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not generate new ones.

A great difficulty with unforeseen event experiments is how to implement it
without using deception. It is basically impossible. At best, one can do something
similar. In this experiment, first subjects gamble on an urn with balls of only two
colors, and only two prizes possible. But later content of another different urn
with balls of a different color giving a different prize is added to the original urn
and subjects are informed about that. This is not unforeseen event about the
original urn but, rather, just, change of urn. However, we can never do better than
such approximations of unforeseen events. %}

Becker, Christoph K., Tigran Melkonyan, Eugenio Proto, Andis Sofianos, & Stefan T.
Trautmann (2021) “Reverse Bayesianism: Revising Beliefs in Light of

Unforeseen Events,” working paper.

{% P. 7 seems to acknowledge circularity in the concept of utility. Compares it with
potential energy that is introduced only to preserve the law of conservation of
energy. %}

Becker, Gary S. (1976) “The Economic Approach to Human Behavior.” Prentice-Hall,
Englewood Cliffs, NJ.

{% intertemporal separability criticized: habit formation %}
Becker, Gary S. (1996) “Accounting for Tastes.” Harvard University Press,
Cambridge, MA.

{% %}
Becker, Gary S. & Casey B. Mulligan (1997) “The Endogenous Determination of

Time Preference,” Quarterly Journal of Economics 112, 729-758.

{% This paper presents a rationalization for addiction. End of 81 describes as one of
the novelties of this work, “We appear to be the first to ... relate even temporary stressful
events to permanent addictions.” If one is not addicted, one does not have the stock of
consumption capital S needed to make utility of non-heroin negative. So, how can
nonaddicted ever become addicted? The question is answered on p. 690/691, in
particular Eq. (22). | find it easier to state the point in words than in symbols as in
Eq. (22): It is simply 'assumed! for a person who never used heroin but is, for
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example, in marital breakup, that this marital breakup generates the same heroin
consumption capital as for a person who had used heroin in the past! Voila the
miracle. Hence, nonaddicted can turn into addicted by marital breakup. (Eq. 22
does it by letting stock of consumption capital depend on sum c(t) + Z(t) where c
refers to previously consumed heroin and Z to stressful event. So, Z can simply
substitute for c.) %}

Becker, Gary S. & Kevin M. Murphy (1988) “A Theory of Rational Addiction,”
Journal of Political Economy 96, 675-700.

{% error theory for risky choice %}
Becker, Gordon M., Morris H. de Groot, & Jacob Marschak (1963) “Stochastic
Models of Choice Behavior,” Behavioral Science 8, 41-55.

{% random incentive system: Seem to use it so as to avoid “wealth effects.”
However, use it in an adaptive setup and this is not incentive compatible, as
demonstrated by Harrison (1986).

Introduce the BDM (Becker-DeGroot-Marschak) mechanism. %}

Becker, Gordon M., Morris H. de Groot, & Jacob Marschak (1964) “Measuring
Utility by a Single-Response Sequential Method,” Behavioral Science 9, 226—
232.

{% Expected utility where the utility function can depend on the lottery. This in itself
is too general, and can accommodate any Archimedean weak order. %}

Becker, Joao L. & Rakesh K. Sarin (1987) “Lottery Dependent Utility,” Management
Science 33, 1367-1382.

{% %}
Becker, Joao L. & Rakesh K. Sarin (1989) “Economics of Ambiguity,” Duke
University, Fuqua School of Business, Durham NC, USA.

{% P. 67 (83.2) has a clear discussion of the overtaking criterion, in combination with
a “golden rule.” DC = stationarity; P. 72, 83.3.1: “The time inconsistency problem

raised by Strotz (1955) does not arise when preferences are stationary.” They claim that
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stationarity refers to postponing decisions, whereas it is postponing consumption.
They actually use the term calendar time, though not the term stopwatch time. %}

Becker, Robert A. & John H. Boyd III (1997) “Capital Theory; Equilibrium Analysis
and Recursive Utility.” Blackwell, Oxford.

{% This may be the first experimental test of Ellsberg’s ambiguity claims. Chipman
(1960) did not really test it.

second-order probabilities to model ambiguity: Not really. It is how they
claim to model ambiguity (e.g., p. 64 middle of last para, pp. 64-65, and p. 65
Hypothesis Il). They may have been the first to do so. In the experiment,
however, they only give probability intervals and no 2" order probabilities. P. 64:
ambiguity is a “distribution of probabilities other than a point estimate”. The typical
multiple prior thinking.

Subjects choose from known fifty-fifty urn versus unknown fifty-fifty urn
where unknown has varying degrees of ambiguity. Greater range of second-order
probability then greater ambiguity. However, too few subjects to do statistics.

Pp. 63-64, footnote 4, has the famous reference to a conversation with
Ellsberg, where Ellsberg suggests ambiguity seeking for unlikely events. He
proposes an urn with 1000 numbered balls in unknown proportion. You get prize
if randomly drawn ball has number from a subset of n numbers between 1 and
1000. Ellsberg predicts ambiguity seeking for small n, turning to ambiguity
aversion as n increases.

P. 72: “there is some reason to believe that preferences for level of knowledge and for
variance of outcome distribution are closely related and may, in fact, be perceived by the subjects

to be the same or similar phenomenon.” Inverse S can be interpreted as increasing
variance and, hence, the second part of the sentence can be related to it (inverse
S).

P. 73 suggests competence effect of Heath & Tversky (1991) (being “second-
guessed” by other observers) %}

Becker, Selwyn W. & Fred O. Brownson (1964) “What Price Ambiguity? Or the Role

of Ambiguity in Decision Making,” Journal of Political Economy 72, 62—-73.
https://doi.org/10.1086/258854
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{% equity-versus-efficiency, gives many refs; Paper presented at SSCW Vancouver
1998 %}

Beckman, Steven R., John P. Formby, W. James Smith, & Buhong Zheng (2002)
“Envy, Malice and Pareto Efficiency: An Experimental Examination,” Social
Choice and Welfare 19, 349-367.

{% (very) small probabilities: The paper discussed very high gains with a very small
probability, and very high losses with a very small probability, reminding me of
discussions of Parfit’s repugnant solution (not cited).

P. 431 opens with a nice story: “On your deathbed, God brings good news. Although, as

you already knew, there's no afterlife in store, he'll give you a ticket that can be handed to the

reaper, good for an additional year of happy life on Earth. As you celebrate, the devil appears and

asks, “Won't you accept a small risk to get something vastly better?”” %}

Beckstead, Nick & Teruji Thomas (2024) “A Paradox for Tiny Probabilities and
Enormous Values,” Nous 58, 431-455.
https://doi.org/10.1111/nous.12462

{% Use choices from LINGO tv show to estimate risk aversion;
marginal utility is diminishing; utility elicitation

decreasing ARA/increasing RRA: use exponential and power utility; find
high risk aversion;

They also consider probability transformation, but not as in prospect theory
where most probabilities are underweighted. Instead, they assume that all
probabilities are overweighted. Such overweighting is plausible if there is
overconfidence about own performance. This explains why their corrections for
probability weighting lead to even more concave utilities. %}

Beetsma, Roel M.W.J. & Peter C. Schotman (2001) “Measuring Risk Attitudes in a
Natural Experiment: An Empirical Analysis of the Television Game Show
LINGO,” Economic Journal 111, 821-848.

{% %}
Behavioural Insights Team (2012) “Annual Update 2011-2012,” Cabinet Office, 70
Whitehall, London, UK.
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{% Various nonsmooth ambiguity models work best empirically, but are analytically
difficult regarding 1st order optimality. This paper provides generalizations of
derivatives that can conveniently be used there. In particular, they allow for
nonconvexity and nonconcavity, as with likelihood insensitivity.

P. 1006 defines inverse S-shape as cavexity. | argued on several occasions that
this is not a very good definition. Proposition 3 on p. 1008 shows that every
cavex weighting function is a convex combination of a concave and a convex
weighting function and, hence, of a generalized o.-maxmin model where the
generalization is that the set of priors can be different for the inf part than for the
sup part. %}

Beissner, Patrick & Jan Werner (2023) “Optimal Allocations with a-MaxMin
Utilities, Choquet Expected Utilities, and Prospect Theory,” Theoretical
Economics 18, 993-1022.
https://doi.org/10.3982/TE5060

{% %}

Beja, Avraham & Itzhak Gilboa (1992) “Numerical Representations of Imp etical
Economics 18, 993-1022.
https://doi.org/10.3982/TE5060

erfectly Ordered Preferences (A Unified Geometric Exposition),” Journal of
Mathematical Psychology 36, 426—449.

{% %}
Bell, David E. (1974) “Evaluating Time Streams of Income,” Omega 2, 691-699.

{% risky utility u = transform of strength of preference v, latter doesn’t exist?
Haven’t checked it;
Abstract suggests that EU is normatively questionable.
Suggests that regret may be included in a decision analysis as an extra
attribute of outcomes. This is a case of what Broome (1990) calls individuation.

P. 979: “The next step is to determine, with the decision maker, whether a regret term is an

appropriate component of the analysis. Even if the decision maker agrees that regret avoidance is

a goal to be traded off against final assets, he may wish to consider whether the tradeoffs he is


https://doi.org/10.3982/TE5060
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implicitly using are appropriate. A constructive analysis might then be undertaken. Of course the
decision maker may wish to eliminate the regret component entirely. Just as weather forecasters
accept training to improve their probability calibration so perhaps decision makers may accept

training to eliminate, as appropriate, the practice of comparing uncertain alternatives by a
weighted function of value differences ...” %}

Bell, David E. (1982) “Regret in Decision Making under Uncertainty,” Operations
Research 30, 961-981.

{% %}
Bell, David E. (1983) “Risk Premiums for Decision Regret,” Management Science 29,
1156-1166.

{% inverse S & EU+a*sup+b*inf: Proposed weighting function that is linear in the
middle but discontinuous at 0 and 1. The same formula, for a different context, is
in Eqg. 3 of Birnbaum & Stegner (1981).

risk seeking for small-probability gains: p. 15 and Theorem 2 explicitly

consider risk seeking for small probability gains to be plausible.
biseparable utility: yes for the special case where their disappointment function
is 0-kinked linear. %}

Bell, David E. (1985) “Disappointment in Decision Making under Uncertainty,”
Operations Research 33, 1-27.

{% utility families parametric; Remarkably, the same family as in Farquhar &
Nakamura (1987) is axiomatized through a different axiom. The only one-switch
family that is nice (increasing, concave, decreasing absolute risk aversion) is the
sumex axexp(cw) + b xexp(dw) with all parameters negative. ¢ or d may be
zero meaning a linear function is to be taken, as usual. %}

Bell, David E. (1988) “One-Switch Utility Functions and a Measure of Risk,”
Management Science 34, 1416-1424.
https://doi.org/10.1287/mnsc.34.12.1416

{% %}
Bell, David E. (1995) “Contextual Uncertainty Conditions for Utility Functions,”
Management Science 41, 1145-1150.
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{% risky utility u = transform of strength of preference v, latter doesn’t exist;
utility families parametric; Adapt axiomatizations of parametric families
(lin./exp., sums of exp., one-switch) of utility, well-known under SEU, to some
nonEU models (rank-dependent, weighted utility, regret/SSBU). Log-power
(CRRA) is not included.

P. 5 ¢. 5 ff. and many other places claim that von Neumann-Morgenstern
eschewed the early intensity interpretations of their vNM utility, as had been
done in other writings by Fishburn (and possibly by Bell too but I have no
concrete reference here). As | explained in a conversation with Fishburn
somewhere in the 1990s, | disagree, and think that instead vNM did not commit
to anything, neither to accepting nor to eschewing this interpretation.

P. 7 ¢. 3-2 before Eqg. (3) misuses the reputation of Savage (who can no more
defend) in a commercial for Bell’s work. This writing is of bad taste. %}

Bell, David E. & Peter C. Fishburn (2000) “Utility Functions for Wealth,” Journal of
Risk and Uncertainty 20, 5-44.

{% This paper proposes a simple preference condition, shows how this implies a
functional equation for the ptf, and analyzes the latter. This general approach and
technique are mathematically interesting. It is nice that they consider inverse S.
However, the equation introduced is neither empirically nor normatively realistic.
Examples and arguments to suggest the latter are not convincing.

Restricted independence brings in a touch of betweenness (which is nice). In
its defense in Example 1, the authors simply refer to the appeal of independence
in general.

Example 2: In the first choice, Paula prefers the certainty because the .02
chance of getting nothing is risky. In the second choice, the chance has reduced to
.0001. Therefore, the multiplier of 0.005 that carried one probability to the other
is too small to maintain indifference. However, less extreme but similar examples
can be developed with the multiplier .5 as assumed in the axiom of this paper.
Somewhere along the line, an x chance of getting nothing is risky but an x/2
chance is importantly less risky. The effect by a factor 2 will be less extreme, but

basically the same as by a factor .0001; i.e., it will destroy the indifference for the
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same intuition. In short, the intuition put forward for the .005 multiplication
seems to exist, less extreme but still just as convincing, for the .5 multiplication
assumed in their axiom. The example thereby makes me doubt about the axiom.

P. 248 2" para before Lemma 2: The condition f(2p) < 2f(p), imposed locally,
is strictly weaker than local subadditivity, which is strictly weaker than local
convexity. Therefore, the terminology is not correct.

P. 248, ¢. —4: “only to n’s extremes”: Those are the most important and most
pronounced! This lemma shows that the axiom is not empirically realistic. Note
also that empirical evidence suggests subproportionality, with t(p/2)/7(p)
increasing, maybe even tending to 1, as p approaches zero. The model of this
paper has this constant and equal to ©t(1/2) in the limit. Similar dual things hold
near p=1 instead of p=0.

Contrary to what the authors suggest on p. 247, next-to-last para, Quiggin
(1993) does not have RDU representations for arbitrary outcome sets, but he does
need continuity of outcomes. %}

Bell, David E. & Peter C. Fishburn (2003) “Probability Weights in Rank-Dependent
Utility with Binary Even-Chance Independence,” Journal of Mathematical
Psychology 47, 244-258.

{% %}

Bell, David E. & Howard Raiffa (1982) “Marginal Value and Intrinsic Risk
Aversion.” In Howard C. Kunreuther (ed.) Risk: A Seminar Series, Laxenberg,
Austria: International Institute for Applied Systems Analysis, 325-350.
Reprinted in David E. Bell, Howard Raiffa, & Amos Tversky (1988, eds.)
“Decision Making, Descriptive, Normative, and Prescriptive Interactions,”

Cambridge University Press, Cambridge.

{% %}
Bell, David E., Howard Raiffa, & Amos Tversky (1988) “Decision Making,
Descriptive, Normative, and Prescriptive Interactions.” Cambridge University

Press, Cambridge.

{% %}
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Bell, David E., Howard Raiffa, & Amos Tversky (1988) “Descriptive, Normative, and
Prescriptive Interactions in Decision Making.” In David E. Bell, Howard Raiffa,
& Amos Tversky (eds.) Decision Making, Descriptive, Normative, and
Prescriptive Interactions, 9-30, Cambridge University Press, Cambridge.

{% foundations of quantum mechanics %}
Bell, John S. (1964) “On the Einstein-Podolsky-Rosen Paradox,” Physics 1, 195-200.

{% foundations of quantum mechanics %}
Bell, John S. (1964) “On the Problem of Hidden Variables in Quantum Mechanics,”
Reviews of Modern Physics 38, 447-452.

{% proper scoring rules; This paper consider the case where subjects have expressed
a number of quantiles of their subjective probability distribution. How to
interpolate? The authors consider cubic splins (using 3™ order polynomials that
best fit between each adjacent pair of observed points), which works better than
lower- or higher-order splins. The case of censored data (positive subjective
probability outside the interval considered) is more complex, but the authors
suggest ways to handle it. Cubic splin can lead to violations of monotonicity, for
which the authors use Hyman’s (1983) fix. It applies the technique to a data set
on income expectations. %}

Bellemare, Charles, Luc Bissonnette, & Sabine Kroger (2012) “Flexible
Approximation of Subjective Expectations Using Probability Questions,” Journal

of Business and Economic Statistics 30, 125-131.

{% %}
Bellemare, Charles & Sabine Kroger (2007) “On Representative Social Capital,”

European Economic Review 51, 183-202.

{% Use term “preference” also to designate just utility (capturing inequity aversion).
It is sometimes hard to know if “preference” refers just to utility or to preference
in general.

They study ultimatum games and inequality aversion a la Fehr-Schmidt.
Subjects are students but also a representative sample from the Dutch population.
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They measure subjective beliefs only through direct judgment, not incentivized.
Find that subjective probabilities (of other rejecting offer and so on) better predict
decisions than the true objective probabilities (percentage of others in sample that
rejected offer). Also find a strange aversion to self-interest-serving inequity, with
people rejecting to receive money if it makes them richer than the others.

Nicely refer to rational expectations regarding difference between subjective
and objective probabilities (e.g., p. 829). They ask for both introspective
probabilities of accepting offer and of the complementary event of rejecting offer.
Those do not add to 1, but usually to less, violating binary additivity. They then
take midpoints as estimates. In regressions for probability they use two-limit
probit models, censoring at 0 and 1. Young and highly educated subjects are most
selfish.

Nice sentence on p. 836: “These results suggested that subjective probability data,
although suffering from the problem of a substantial framing bias, can be useful to better predict

and understand behavior in simple games of proposal and response.” %}

Bellemare, Charles, Sabine Kroger, & Arthur van Soest (2008) “Measuring Inequity
Aversion in a Heterogeneous Population Using Experimental Decisions and
Subjective Probabilities,” Econometrica 76, 815-839.

{% updating: testing Bayes’ formula: Hypothetical choice is used. Subjects are
informed that a true distribution over a state space has randomly been chosen
from one of three true distributions. Then they sample repeatedly. After every
few samples, they are asked to state their 2"%- and 1°t order distributions. Their 2"
order distributions are not sufficiently updated (conservatism), which, | add, fits
well with a-insensitivity. Some let their 1% order distributions properly be
averaged mixes via their 2" order distributions, others go for the most likely of
the three possible ones, and some just do random. The authors interpret the
situation as ambiguity. Whether 2" order probability can be taken as ambiguity
has often been debated. (second-order probabilities to model ambiguity). %}

Bellemare, Charles, Sabine Kroger, & Kouamé Marius Sossou (2018) “Reporting
Probabilistic Expectations with Dynamic Uncertainty about Possible
Distributions,” Journal of Risk and Uncertainty 57, 153-176.
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{% This paper defines a degree of orness of a Choquet integral, only for positive acts.
Orness is an acronym used before in some math. branches. It depends on the
comonotonic set considered. In this case, for the special case where the
nonadditive measure is lawinvariant (= probabilistic sophistication), the orness
index is approximately the area under the curve of the transformation function.
More precisely, for n states of nature, it is the usual rectangular-n-rectangle-area
sum lower (or is it upper?) bound of the integral. So, it is an index of optimism.
The paper cites other indexes proposed in the literature. It takes this as a global
measure of risk seeking. For a probability transformation function w, it proposes
w(p)/p as a local index of risk seeking. It verbally discussed some properties of
these indexes. In the beginning of the paper it points out that some common risk
measures are special cases of Choquet integrals, probably to fit with the journal.
%}

Belles-Sampera, Jaume, Montserrat Guillen, & Miguel Santolino (2016) “What
Attitudes to Risk Underlie Distortion Risk Measure Choices?,” Insurance:
Mathematics and Economics 68, 101-1009.

{% %}
Bellhouse, David R. (1988) “Probability in the Sixteenth and Seventeenth Centuries:
An Analysis of Puritan Casuistry,” International Statistical Review 56, 63—74.

{% Dutch book: “Collapse to the mean” in the title means it becomes expected value
maximization. The paper derives it from the usual additivity plus translation
invariance, but considers many variations in domain, continuity, and so on, with
presupposed functionals such as Choquet integrals and more general functionals,
and also a true objective probability measure available.

The paper also shows, for convex law-invariant functionals, that if in one
dimension one shows that the convexity is in fact linearity, then this is enough to
give entire linearity and, hence, subjective expected value maximization. %}

Bellini, Fabio, Pablo Koch-Medina, Cosimo Munari, & Gregor Svindland (2021)
“Law-Invariant Functionals That Collapse to the Mean,” Insurance: Mathematics
and Economics 98, 83-91.
https://doi.org/10.1016/j.insmatheco.2021.03.002
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{% %}

Bellini, Fabio, Pablo Koch-Medina, Cosimo Munari, & Gregor Svindland (2021)
“Law-Invariant Functionals That Collapse to the Mean,” Insurance: Mathematics
and Economics 98, 83-91.

{% dynamic consistency; p. 504: principle of Optimality: Seems like forgone-branch
independence (often called consequentialism; both past decisions and past
randomness are present), where dynamic consistency/sophistication seems to be
assumed implicitly

Nowadays (1980-2023) it’s sometimes called “Bellman’s optimality principle”
%}

Bellman, Richard (1954) “The Theory of Dynamic Programming,” Bulletin of the

American Mathematical Society 60, 503-515.

{% Was probably the first to define the associativity condition for functionals, used
by Kolmogorov (1930) and Nagumo (1930) to axiomatize generalized means
(CEs (certainty equivalents) of EU). %}

Bemporad, Giulio (1926) “Sul Principio della Media Aritmetica,” Rendiconti della

Academia Nazionale dei Lincei 3, 87-91.

{% %}
Ben Zur, Hasida & Shlomo J. Breznitz (1981) “The Effect of Time Pressure on Risky
Choice Behavior,” Acta Psychologica 47, 89-104.

{% %}
Ben-Porath, Elchanan & Itzhak Gilboa (1994) “Linear Measures, the Gini Index, and
the Income-Equality Tradeoft,” Journal of Economic Theory 64, 443-467.

{% twofold aggregation: over uncertainty and individuals (“inequality’’), then min-of-
means functional %}

Ben-Porath, Elchanan, Itzhak Gilboa, & David Schmeidler (1997) “On the
Measurement of Inequality under Uncertainty,” Journal of Economic Theory 75,
194-204.
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{% %}
Ben-Rephael, Azi & Yehuda Izhakian (2020) “Should | Stay or Should | Go? Trading
Behavior under Ambiguity,” Management Science 68, 4090-4111.

{% Prospect of upwards mobility: Poor do not want redistribution of income because
they expect to become richer. Paper presents assumptions about risk aversion etc.
that can rationalize it, and consider it in a simple data set. %}

Bénabou, Roland & Efe A. Ok (2001) “Social Mobility and the Demand for
Redistribution: The Poum Hypothesis,” Quarterly Journal of Economics 116,
447-487.

{% real incentives/hypothetical choice, & crowding-out: Present theoretical
principal-agent model where incentives bring crowding-in and crowding-out
effects. They posit all kinds of effects from the psychological literature,
psychology-style, and then incorporate those into all kinds of utility functions
with properly chosen derivatives, economists-style, where the latter involves
deriving equilibria theorems. %}

Bénabou, Roland & Jean Tirole (2001) “Intrinsic and Extrinsic Motivation,” Review

of Economic Studies 70, 489-520.

{% %}
Bénabou, Roland & Jean Tirole (2002) “Self-Confidence and Personal Motivation,”
Quarterly Journal of Economics 117, 871-915.

{% Theoretical models for factors influencing self-control. %}
Bénabou, Roland & Jean Tirole (2004) “Willpower and Personal Rules,” Journal of
Political Economy 112, 848-886.

{% crowding-out: reward or punishment can lead to crowding out. %}
Bénabou, Roland & Jean Tirole (2006) “Incentives and Prosocial Behavior,”
American Economic Review 96, 1652—-1678.

{% P. 141 2" para writes that beliefs are motivated. However, everything we ever do
is motivated (say by evolutionary procedures), including rational beliefs we seek
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to have objectively. Probably the field means: beliefs that deviate from the info
we have because we feel interests in believing different things than what is the
truth.

P. 149, heading “memory and other neural processes”: isn’t everything a
neural process?

In economics, precise meanings are given to many concepts, which may
deviate some from natural language. For instance, risk refers to an uncertainty
entirely outside the agent’s control and, further, with probabilities given. In
natural language this is not so and risk may refer to uncertainties partly under
control, and without probabilities known. Psychologists, of course, often do not
follow the economic conventions.

In economics, following a Savagean tradition, beliefs are taken to refer to
states of information about uncertain events outside the control of the agent and
with no utility attached to them by themselves. Utilities are attached to outcomes,
such as commodity bundles. So, beliefs are strictly about info and not about
utilities, and with outcomes it is the other way around. In natural language, and
psychology, this is of course different.

This paper proposes to give up the common terminology in economics
regarding beliefs and the authors use the term belief in the natural-
language/psychological way. So, beliefs can do just anything and, in particular,
can give utility. Subjects can distort their beliefs to solve self-control problems,
so, purposefully, or for self-signaling purposes (as in Calvinism). Now beliefs can
describe almost everything but, I think, predict almost nothing.

| think that, if beliefs are as commonly taken in economics, but subjects treat
them as in this paper, then subjects are subject to irrationalities, such as confusing
uncertainties they cannot influence with act-choices that they can influence. So, it
would fit into the behavioral approach. However, the conclusion of the paper
distinguishes its approach from behavioral economics, suggesting that the
irrationalities in behavioral economics are hard-wired and mechanical unlike
what the theory of this paper is about. | do not understand this point, in particular,
as regards hard-wired/mechanical, I do not understand why behavioral biases
would be more or less hard-wired/mechanical than the biases considered in this
paper.

If beliefs are partially used for informational purposes and partly purposefully
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to manipulate future behavior, then distorting beliefs involves a tradeoff with the
pro of the intended improving of behavior but later the suboptimalities that wrong
states of information can bring with then suboptimal behavior.

There have been models with motivated beliefs before, with self-deception
and self-signaling, and moral hazard is a bit related, but those were more concrete
and specific, allowing for predictions, which in this paper happens too little to my
taste.

The optimistic concluding sentence of the paper is: “This, in turn, leads to novel
views of risktaking, prosociality, identity, organizations, financial crises, and politics.” The
abstract (and other places) was also optimistic, e.g., in writing: “Over the last decade
or so, the pendulum has started to swing again toward some form of adaptiveness, or at least
implicit purposefulness, in human cognition.”

I, when doing economics, prefer not to follow the proposal of this paper and to
continue using the term belief in the common economic way. %}

Bénabou, Roland & Jean Tirole (2016) “Mindful Economics: The Production,
Consumption, and Value of Beliefs,” Journal of Economic Perspectives 30, 141—
164.
http://dx.doi.org/10.1257/jep.30.3.141

{% %}
Benartzi, Shlomo, Alessandro Previtero & Richard H. Thaler (2011) “Annuitization
Puzzles,” Journal of Economic Perspectives 25 143-164.

{% PT, applications, loss aversion, equity premium puzzle
Christiane, Veronika & 1, P. 82 bottom: nominal money is more
psychologically relevant than real. Risk-free puzzle: treasury bills have about
zero gains in terms of real money.

decreasing ARA/increasing RRA: use power utility;

P. 74: Because of the presence of loss aversion, these aggregation rules are not
neutral. The authors use the same marvelous line of reasoning as Tversky &
Kahneman (1981). Myopoic and global evaluation give different results. So,
which is wrong? Answer: none! The mistake lies elsewhere, being that people
deviate too much from expected value, primarily because of loss aversion.

SPT instead of OPT: P. 79 Eq. 3 and the hree lines below.


http://dx.doi.org/10.1257/jep.30.3.141
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Use PT in simulations to explain the equity premium puzzle; the weighting
function and the value function are not sensitive variables, but loss aversion does
it (p. 83 3" para, p. 85/86). So, nice ref. to suggest that loss aversion is the main
factor in risk attitude.

Kahneman & Lovallo (1993) put forward similar arguments against myopic
loss aversion.

This paper is typically prescriptive instead of normative. In a strictly
normative approach the advice not to be informed about stocks or anything
cannot be. The real problem is that people are too loss averse. This paper accepts
so as given, and then given this violation of normativity, the smallest evil occurs
if people do not inspect their stocks very often.

Thaler is less paternalistic than | am. He accepted, reluctantly, that people do
have loss aversion (p. 86 /. 2 “fact of life”), and then advised not to evaluate
stocks often. He deliberately does not point at the real culprit. They explicitly
write that periods of evaluation can be altered, but loss aversion cannot. This

appears from p. 86: Loss aversion “can be considered a fact of life (or, perhaps, a fact of
preferences). In contrast, frequency of evaluations is a policy choice that presumably could be

altered, at least in principle. %}
Benartzi, Shlomo & Richard H. Thaler (1995) “Myopic Loss Aversion and the Equity

Premium Puzzle,” Quarterly Journal of Economics 110, 73-92.

{% losses from prior endowment mechanism: Seems that no prior endowment is
given. Instead, if subjects lose, they get the option to earn money. %}

Benartzi, Shlomo & Richard H. Thaler (1999) “Risk Aversion or Myopia? Choices in
Repeated Gambles and Retirement Investments,” Management Science 45, 364—
381.

{% Many qualitative observations, not closely related to prospect theory or their 1995
paper. %}
Benartzi, Shlomo & Richard H. Thaler (2007) “Heuristics and Biases in Retirement

Savings Behavior,” Journal of Economic Perspectives 21, 81-104.

{% %}
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Benartzi, Shlomo & Richard H. Thaler (2013) “Behavioral Economics and the
Retirement Savings Crisis,” Science 339, 1152-1153.

{% real incentives/hypothetical choice, for time preferences: Consider delays to up
to 6 months. Payment in 6 months is by promise that then cheque will be sent to
university mailbox.

They consider a discount function consisting of a fixed loss b (say $4) for
every delayed payment. This part accommodates the magnitude effect. They also
consider a two-parameter hyperbolic discount function ((1 — (1-0)rt)¥@-9 being
a powerfunction applied to a translation of t. Then they take the convex
combination of these two. This is a 4-parameter family. They assume linear
utility. Given that they only have one nonzero outcome, powers are
unidentifiable, so this is a pragmatic way to go. (See below for why they cannot
have utility curvature.) Then they consider the simplest stimuli possible, being
one nonzero outcome. They ask direct matching questions (so not the, nowadays
(2000-2023) preferred, choice-based questions), asking for the present value of
future payments (Q-present) or the value that at some given future timepoint is
equivalent to a present payment (Q-future). Then they fit the 4-parameter
function to the data, and discuss the results.

They have only N =27 subjects. However, by implicitly using the
controversial assumption that different choices of the same subject can be treated
as statistically independent, they can still do statistical analyses with confidence
intervals for individuals and with rejections of nulls.

P. 208 erroneously claims that the BDM (Becker-DeGroot-Marschak)
mechanism needs expected value maximization for being incentive compatible.

P. 208 resolves doubts about understandability of the BDM mechanism by
firm optimism: “We had no doubt that the subjects understood the incentive properties of the
mechanism.” Unfortunately, the authors do not understand the BDM mechanism
very well, thinking that it requires risk neutrality. The full citation on p. 208 is:
“Under risk neutrality it is a dominant strategy to report the true indifference amount in this
procedure and this fact was explained to the subjects. We had no doubt that the subjects
understood the incentive properties of the mechanism.”

On p. 218 (85.3) middle they do report an estimate of power utility. As just

written, powers are in general unidentifiable from their stimuli with only one
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nonzero outcome. In the same way as discounting becomes identifiable if power
of utility is no more free (such as by taking it linear), we can estimate the power
of utility if the power of discounting is no more free. This is probably what
happened here, with the scaling of the discount function that the authors chose
leaving no more freedom of power.

They find that, on average, the fixed cost of $4 for delays works better than
quasi-hyperbolic discounting.

P. 206 3" para describes the contribution of this paper relative to others

(psychologists it seems): “While experimental psychologists have collected an impressive
amount of data on time preference ... rarely have the data been analyzed with proper econometric

instruments.” What they mean here is simply the usual story: No real incentives.

They conclude on their data fitting and statistical analysis (p. 222): “As such, this
experiment is one of the few that generates data that is then rigorously estimated

econometrically.”
Criticisms of the analyses in this paper are in Andersen, Harrison, Lau, &
Rutstrom (2013 Economica). %}
Benhabib, Jess, Alberto Bisin & Andrew Schotter (2010) “Present-Bias, Quasi-
Hyperbolic Discounting, and Fixed Costs,” Games and Economic Behavior 69,
205-223.

{% updating: testing Bayes’ formula: survey %}

Benjamin, Daniel J. (2019) “Errors in Probabilistic Reasoning and Judgment Biases.”
In B. Douglas Bernheim, Stefano DellaVigna, & David Laibson (eds.)
“Handbook of Behavioral Economics; Volume 2,” Chy. 2, 69-186.

{% foundations of statistics: argue for taking 0.005 instead of 0.05 as common
threshold for new evidence. 0.005 < p < 0.05 is to be called suggestive. %}
Benjamin, Daniel J., James O. Berger, Magnus Johannesson, Brian A. Nosek, E.-J.
Wagenmakers, Richard Berk, Kenneth A. Bollen, Bjorn Brembs, Lawrence
Brown, Colin Camerer, David Cesarini, Christopher D. Chambers, Merlise

Clyde, Thomas D. Cook, Paul De Boeck, Zoltan Dienes, Anna Dreber, Kenny
Easwaran, Charles Efferson, Ernst Fehr, Fiona Fidler, Andy P. Field, Malcolm
Forster, Edward I. George, Richard Gonzalez, Steven Goodman, Edwin Green,

Donald P. Green, Anthony Greenwald, Jarrod D. Hadfield, Larry V. Hedges,
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Leonhard Held, Teck Hua Ho, Herbert Hoijtink, Daniel J. Hruschka, Kosuke
Imai, Guido Imbens, John P. A. loannidis, Minjeong Jeon, James Holland Jones,
Michael Kirchler, David Laibson, John List, Roderick Little, Arthur Lupia,
Edouard Machery, Scott E. Maxwell, Michael McCarthy, Don Moore, Stephen L.
Morgan, Marcus Munafd, Shinichi Nakagawa, Brendan Nyhan, Timothy H.
Parker, Luis Pericchi, Marco Perugini, Jeff Rouder, Judith Rousseau, Victoria
Savalei, Felix D. Schonbrodt, Thomas Sellke, Betsy Sinclair, Dustin Tingley,
Trisha Van Zandt, Simine Vazire, Duncan J. Watts, Christopher Winship, Robert
L. Wolpert, Yu Xie, Cristobal Young, Jonathan Zinman, & Valen E. Johnson
(2018) “Redefine Statistical Significance,” Nature Human Behavior 2, 6-10.
https:// rg/10.1038/s41562-017-0189-z

{% Ask Chilean high school students some simple risky choice questions, and simple
intertemporal choice questions. The latter concern receiving money either
tomorrow or in a week, and receiving it in four or five weeks. They use real
incentives, explaining the short waiting times. They pay many choices and,
hence, have income effects. As measure for cognitive ability they take grades in
math. They find that subjects with higher cognitive abilities are closer to expected
value maximization and have lower discounting (cognitive ability related to
risk/ambiguity aversion). Taking EV and no discounting as rational, subjects
with higher cognitive abilities are more rational. | would be interested in relations
with inverse S probability weighting, but the data is not rich enough to determine
this. %}

Benjamin, Daniel J., Sebastian A. Brown, & Jesse M. Shapiro (2013) “Who is
‘Behavioral’? Cognitive Ability and Anomalous Preferences,” Journal of the

European Economic Association 11, 1231-1255.

{% %}
Benjamin, Daniel J., Mark Fontana, & Miles Kimball (2021) “Reconsidering Risk

Aversion,” working paper.

{% questionnaire versus choice utility: The authors take no position for or against
introspective utility versus (hypothetical!) revealed preference, but study some

discrepancies and are very open to the use of introspective utility in economics.


https://doi.org/10.1038/s41562-017-0189-z
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The authors use more than 2,600 subjects! It is remarkable, and encouraging, that
the authors can use hypothetical choice in this journal. The authors defend
hypothetical choice (real incentives/hypothetical choice). %}

Benjamin, Daniel J., Ori Heffetz, Miles S. Kimball, & Alex Rees-Jones (2012) “What
Do You Think Would Make You Happier? What Do You Think You Would
Choose?,” American Economic Review 102, 2083-2110.

{% Use introspective data to derive utility from a 4,600 US subjects. Explicitly state
that they deviate from revealed preference. %}

Benjamin, Daniel J., Ori Heffetz, Miles S. Kimball, & Nichole Szembrot (2014)
“Beyond Happiness and Satisfaction: Toward Well-Being Indices Based on
Stated Preference,” American Economic Review 104, 2698-2735.

{% Again, use hypothetical choice & introspection, but introspection differs quite
from choice. Their data concern rankings over residencies of 561 students from
US medical schools, so we have rankings and not just choices. %}

Benjamin, Daniel J., Ori Heffetz, Miles S. Kimball, & Alex Rees-Jones (2014) “Can
Marginal Rates of Substitution Be Inferred from Happiness Data? Evidence from

Residency Choices,” American Economic Review 104, 3498-3528.

{% foundations of statistics %}
Bennett, J. Henry (1983, ed.) “Natural Selection, Heredity, and Eugenics: Selected
Correspondence of R.A. Fisher with Leonard Darwin and Others.” Clarendon

Press, Oxford.

{% foundations of statistics %}
Bennett, J. Henry (1990, ed.) “Selected Correspondence of R.A. Fisher.” Clarendon
Press, Oxford.

{% Paper questions overconfidence. Gives a theoretical model showing that
overconfidence can be Bayesian rational, and gives conditions for when this
happens. van den Steen (2004 American Economic Review) also argues that

probability transformation can sometimes be rational. %}
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Benoit, Jean-Pierre & Juan Dubra (2011) “Apparent Overconfidence,” Econometrica
79, 1591-1625.

{% %}
Benoit, Jean Pierre & Efe A. Ok (2006) “Maskin’s Theorem with Limited Veto

Power,” Games and Economic Behavior 55, 331-339.

{% Consider three definitions of being more impatient, elaborating on Horowitz
(1992). The first, more delay aversion, is very demanding and incomplete: In
each outcome stream, preferring an early increase more than a late one by =1
should imply the same for =>. Under general discounted utility the condition
holds if and only if one utility function is a transformation of the other and some
minimal value of =1 exceeds some maximal value of the other. Utility and
discounting interact here (p. 91 last para). The condition requiring it only for
otherwise constant outcome streams is called being more impatient. The
characterization sti