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ABSTRACT 

Classic decision theory requires that rational agents show description invariance: which description is chosen 

should not matter for judgments, preferences, or choices given the descriptions are co-extensive. Framing research 

has amply demonstrated a failure of description invariance by showing that the choice of the description has a 

systematic effect on judgments, preferences, and choices. Specifically, framing research has shown that linguisti-

cally different descriptions of seemingly equivalent options frequently lead to preference reversals. I summarize 

the research on framing in situations entailing risk. This includes the characterization of different research designs 

used, the size and robustness of the framing effects reported for those designs, and the theoretical accounts put 

forward to explain framing effects. The theoretical accounts are evaluated with respect to their merits, empirically 

and theoretically. I end by providing the implications of framing research. My central point is that the existence 

of framing effects points to the adaptiveness of the processes underlying human judgment and choice rather than 

simply showing human irrationality.  
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INTRODUCTION 

Language is imprecise. Therefore, there 

are different ways of saying the same thing. 

For instance, rather than saying that “Tom 

told me the truth about X”, I could also say 

“Tom did not lie about X”. These are just two 

ways of saying the same thing, and there may 

be others. But is telling the truth really the 

same as not telling a lie? If your glass of beer 

is half full, it is, by implication, also half 

empty. Would you be indifferent between 

these two descriptions, in all cases? If you 

were thirsty, wouldn’t you prefer to say that 

the glass is half empty? In contrast, if you 

were satiated, wouldn’t you describe it as half 

full? Ground beef containing 80 % lean also 

contains 20 % fat: would you pay the same 

price for ground beef described as containing 

80 % lean as compared to 20 % fat?  

Research on the effects of communicating 

similar things differently as in the examples 

above is referred to as framing research. 

When framing situations, people use different 

words for communicating some identical ob-

jective reality. That is, the difference lies in 

the words used rather than in the underlying 

reality. Framing research shows that seem-

ingly innocent differences in wording can 

have important consequences. Here I focus on 

the method of framing traditionally referred to 

as risky choice framing. I will briefly 
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introduce the basic concept of risky choice 

framing and will give an overview about how 

it is manipulated in different fields. Then I 

will discuss the literature, beginning with de-

scribing the landmark study in the field. I fol-

low by an overview of accounts attempting to 

explain why framing effects occur. I conclude 

with a discussion of the broader implications 

of understanding risky choice framing for de-

cision-making in general. 

 

RISKY CHOICE FRAMING:  

THE CLASSIC PROBLEM 

The insight that some state of affairs can 

be described differently – i.e., that it can be 

framed - is in itself not very surprising. What 

makes the issue interesting is that, in many 

cases, the difference in description – the fram-

ing - matters for judgment and choice, and 

that there is some regularity in its effect. In 

short, framing research shows that the choice 

of the description of a situation has predicta-

ble effects on cognition. The framing effect is 

a reliable empirical finding, reported in hun-

dreds of papers since the first investigation 

into risky choice framing in the early 1980ies 

by Tversky and Kahneman (1981). They pre-

sented half of their experimental participants 

with the following task, which later became 

known as the “Asian Disease Problem” 

(ADP). The ADP is as follows: 

 

Imagine that the US is preparing for the out-

break of an unusual disease, which is ex-

pected to kill 600 people. Two alternative 

programs to combat the disease have been 

proposed. Assume that the exact scientific es-

timate of the consequences of the programs 

are as follows:  

If Program A is adopted, 200 people will be 

saved.  

If Program B is adopted, there is ⅓ probabil-

ity that 600 people will be saved, and ⅔ 

probability that no people will be saved. 

Which program would you choose? 

 

Confronted with this task, participants 

showed a marked preference: about 75 % pre-

ferred Program A, saving 200 people. This is 

somewhat surprising from the standpoint of 

traditional decision theory. Note that a back-

bone of traditional decision theory is that 

preferences should be driven by utilities. In 

situations that can be modelled after gambles, 

the rational choice is prescribed by its subjec-

tive expected utility (SEU). The SEU of a 

gamble is roughly calculated by summing up 

the products of probability and payoff of the 

individual options: 𝑆𝐸𝑈 =  ∑(𝑝 ∙ $) . In the 

case of the ADP above we get for Program A: 

SEU(A) = 1 x 200 = 200. For Program B we 

get SEU(B) = [(⅓ x 600) + (⅔ x 0)] = 200. 

That is, we end up with identical utility, and 

participants therefore should be indifferent 

between the programs (Note that indifference 

was not allowed in Tversky and Kahneman’s 

experiment and is also not allowed in most 

studies following their lead). The SEU model 

is, however, not challenged by this finding, 

since utilities need not be identical to the nu-

merical values and one can easily derive an 

utility function that allows the preference for 

Program A over Program B. 

The ingenious manipulation by Tversky 

and Kahneman (1981) in the ADP is, how-

ever, that exactly the same situation can be 

framed differently. Here it is:  

 

Imagine that the US is preparing for the out-

break of an unusual disease, which is ex-

pected to kill 600 people. Two alternative 

programs to combat the disease have been 

proposed. Assume that the exact scientific es-

timate of the consequences of the programs 

are as follows:  

If Program C is adopted 400 people will die. 

If Program D is adopted there is ⅓ probabil-

ity that nobody will die, and ⅔ probability 

that 600 people will die.  

 

Confronted with this task, participants 

also showed a marked preference: about 75 % 

preferred Program D, (⅓ probability that no-

body will die, and ⅔ probability that 600 peo-

ple will die) over Program C (400 people will 

die). Again, the deviation from indifference is 

surprising, but can be described by assuming 

some specific utility function. Note, however, 
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that options A and C are describing the ex-

actly same outcome (saving 200 out of 600 

means that 400 people out of 600 are not 

saved), as do options B and D (saving 600 

with ⅓ probability is identical to loosing 600 

with ⅔ probability). With such a pattern of 

preferences SEU runs into problems because 

utility is defined over objective states of 

wealth, and thus the objective outcome mat-

ters. Note that the outcome is identical in all 4 

programs: 200 people are surviving the dis-

ease. If people’s choices were driven by util-

ity, they should be consistent: those preferring 

Program A over B should also prefer Program 

C over D. And those preferring B over A 

should consequently prefer D over C. The ac-

tual pattern of findings was different, how-

ever: a majority preferred A over B, but also 

preferred D over C. Explaining this reversal 

of preferences, in this gamble-like problem, 

which came to be known as the risky-choice 

framing effect, became the topic of a huge re-

search endeavour in the following years. 

 

Description invariance 

The basic construal was that, in the ADP, 

participants are confronted with two objec-

tively identical options that are described as if 

they were different, namely as gains (Pro-

grams A and B) or as losses (Programs C and 

D). The difference between the programs 

within each frame was conceptualized as a 

difference in risk, with A and C being sure (or 

riskless) options, and B and D being risky op-

tions. The typical finding, that with positive 

framing (gains) participants tend to prefer the 

sure option, while they prefer the risky option 

with negative framing (losses), is the risky 

choice framing effect. This effect appears to 

be entirely irrational on logical grounds. In-

deed, framing research gained its momentum 

from the interpretation that it violates a basic 

normative principle, frequently called de-

scription invariance (or extensionality) prin-

ciple: “Different representations of the same 

choice problem should yield the same prefer-

ence. That is, the preference between options 

should be independent of their description” 

(Tversky and Kahneman, 1986, p. 253). 

Description invariance thus requires that var-

iations of form should not affect judgment 

and choice, as long as the actual outcomes are 

identical. This appears to be rather obvious, 

but it fails in many cases. Examples other than 

the risky choice task are: If item X costs $10 

more than item Y, then, by implication, Y is 

$10 cheaper than X: Would this difference in 

description influence your choice? Who fared 

better (or worse): the person who succeeded 

in solving half of the questions of a test vs. the 

person who failed in solving half of the ques-

tions? If your glass is half-full, is it half-

empty at the same time? A sample consisting 

of a minority of females, contains, at the same 

time, a majority of males. Some cheap item 

might be tagged $ 1.99 or ¢199. Does this 

matter for buying? Is the incidence rate of 0.1 

in 100 less threatening than 1 in 1,000?  

After calling attention to framing, we see 

framing processes at work nearly everywhere. 

The ubiquity of framing processes offers good 

reason for researchers from different disci-

plines investigating the phenomenon. Here 

we focus specifically on risky choice framing 

a la ADP. The framing effect – risk aversion 

with gains and risk-seeking with losses - has 

proven robust in hundreds of empirical exam-

inations. This effect became the posterchild of 

human irrationality not only in psychology, 

but also in economy, philosophy, and linguis-

tics. I will argue that this irrationality message 

is inappropriate. 

 

FRAMING TASKS 

The ADP has been used in many varia-

tions, from nearly identical to considerably 

different. Kühberger (1998; Steiger and 

Kühberger, 2018) collected many of the vari-

ations in operationalization, design, and pro-

cedure. Those include features of risk (how is 

the risk manipulated; how much the options 

differ in risk; how many risky events are in-

cluded); design (the nature of the framing ma-

nipulation, response mode, between vs within 

subjects manipulation); and task domains 

(gambling, health, business, social). Meta-

analysis showed that most variations 
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influenced the size of the framing effect, but 

the differences were not dramatic (Steiger and 

Kühberger, 2018). That is, the effect-size var-

ied, but the effect did not disappear. 

 

Varieties of framing tasks 

Note, however, that some framing tasks 

differ from the classic ADP in an important 

respect: their options are not equivalent. For 

such tasks the principle of description invari-

ance does not apply, and framing effects seen 

in such tasks have not been considered irra-

tional. This basic distinction, concerning the 

equivalency of options, was proposed by 

Druckman (2004). In the ADP the options are 

considered equivalent (I will return to the is-

sues revolving around the equivalence of 

frames later). Much framing research uses 

tasks that quite obviously do not contain 

equivalent options. Rather, this research uses 

frames that differ in emphasis. Emphasis 

framing highlights a subset of potentially rel-

evant considerations. The example Druckman 

(2004) gives is the act of giving assistance to 

the poor by the government. This can be 

framed either as a humanitarian act, or as a 

government expenditures problem. A single 

issue is framed here by highlighting its differ-

ent, no co-extensive, aspects. Recently 

Bermúdez (2022) has argued along similar 

lines, using an example from a Greek play. In 

the plot Agamemnon faces the prospect of 

sacrificing his daughter, Iphigenia, to the god-

dess Artemis, for saving the inhabitants of 

Troy. If Agamemnon is killing Iphigenia, this 

could be framed in either of two ways: as (i) 

following Artemis's will, or (ii) murdering his 

daughter. The act of killing is identical under 

both frames, but the different frames imply 

distinct reasons for acting one way or another. 

According to Bermúdez (2022) it can be per-

fectly rational to evaluate something differ-

ently under different descriptions, even while 

recognizing that the descriptions are equiva-

lent. One need not follow this argument, how-

ever, especially in equivalency framing tasks. 

For instance, if somebody describes a pro-

ject’s chances to be 70 % success, rather than 

30 % failure, it presumably is more difficult 

to rationally defend different preferences. 

Evaluating the amount of research devoted to 

emphasis framing as compared to equiva-

lency framing, Borah (2011) counted the 

number of published framing studies between 

1997 and 2007 and found about 60 % of 380 

papers using emphasis framing, and only 

about 20 % using equivalency framing. Em-

phasis framing is a topic heavily investigated 

in communication research and it involves 

presenting general or specific issues – often 

political ones – in a specific context, thus em-

phasizing different aspects. Emphasis frames 

thus fail to be logically equivalent.  

 

Varieties of equivalency framing tasks 

The ADP is an instance of equivalency 

framing. A well-known typology of equiva-

lency framing tasks was proposed by Levin et 

al. (1998). They distinguished among attrib-

ute framing, goal framing, and risky-choice 

framing. In attribute framing a single attribute 

is framed (e.g., x % success vs. (1-x) % fail-

ure; y % lean vs. (1-y) % fat; z % of patients 

experience side effects vs. (1-z) % do not ex-

perience side effects). Most researchers (e.g., 

Levin and Gaeth, 1988) are favoring as an ex-

planation for attribute framing an associative 

priming account whereby the positive or neg-

ative labels evoke similarly valued associa-

tions. Investigation of the literature results in 

the impression that the effect of attribute 

framing is robust and reliable. Recent re-

search seems to indicate that the effect is 

mainly driven by cognition, as opposed to af-

fect. Thus, if people are allowed to gain con-

sumption experience in addition to, or instead 

of, purely hypothetical framed information, 

the attribute framing effect diminishes or dis-

appears (Poor and Isaac, 2023). I am not 

aware of a meta-analysis providing an overall 

picture of the size and heterogeneity of attrib-

ute framing effects, however. 

Goal framing consists of a more compli-

cated procedure. It attempts to highlight either 

the positive or negative consequences of per-

forming, or of failing to perform, an act. Thus, 

the framing consists in focusing attention ei-

ther on attaining the positive, or preventing 
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the negative, outcome, by focusing on (i) do-

ing or avoiding something that is (ii) desirable 

or undesirable. Classic explanations of goal-

framing effects are inspired by Prospect the-

ory (PT, see below) and its idea of loss aver-

sion (Rothman and Salovey, 1997), which 

were later (Rothman et al., 2008) enriched by 

appeals to self-regulation. The proposal is that 

self-regulation can be guided by prevention 

goals (being concerned with safety and secu-

rity; the fulfilment of obligations; the absence 

of unfavorable outcomes), or promotion goals 

(being concerned with accomplishments and 

ideals; the presence of favorable outcomes; 

Higgins, 2000). A promotion-focused mind-

set, so it is argued, renders the presence or ab-

sence of favorable outcomes especially sali-

ent and persuasive. In contrast, a prevention-

focused mindset renders the presence or ab-

sence of unfavorable outcomes especially sa-

lient and persuasive. Although this explana-

tion appears plausible, there is considerable 

doubt on the existence of goal framing effects. 

Meta-analyses (Gallagher and Updegraff, 

2012; Nabi et al., 2020; O’Keefe and Jensen, 

2008; 2009) report very small, and mostly in-

significant, effect sizes.  

 

Prospect theory 

The leading explanation of risky choice 

framing effects is based on Prospect Theory 

(PT; Kahneman and Tversky, 1979). The the-

ory proposes two deviations from classic EU-

theorizing: that outcomes are coded relative to 

a reference point which, unlike in classic the-

orizing, is unlikely to be zero, and that proba-

bilities are translated into decision weights, 

rather than being processed linearly. Accord-

ing to PT valuation depends on the reference 

point: In the domain of gains, the value func-

tion v is concave, while, in the domain of 

losses, it is convex. In addition, PT holds that 

the slope of the value function is steeper for 

losses than for gains. Therefore, the effect of 

losses is stronger than the effect of gains, 

leading to loss aversion. Loss aversion is the 

tendency to feel greater discomfort and mak-

ing riskier decisions when faced with losses 

than with gains. In addition, PT proposes that 

outcomes near the reference point are getting 

disproportionally high value. This follows 

from the well-known notion of diminishing 

utility, which is dating back to 1738 in the 

work of Daniel Bernoulli (1738/1954) and his 

article "Exposition of a New Theory on the 

Measurement of Risk."  

Applying the ideas of PT to the ADP leads 

to the following reasoning: in the gain domain 

(i.e., when the options appear to be gains; in 

reality they can be losses; note that in the ADP 

there is nothing to be gained but lives can only 

be lost) the concavity of the value function 

renders a small sure gain more attractive than 

a larger risky gain since v(+200) > [⅓v(+600) 

+ ⅔v(0)]. Note that, since the value of 0 is as-

sumed to be 0 (see Reyna and Brainerd, 2023; 

Schulte-Mecklenbeck et al., 2017, for evi-

dence that this assumption is unrealistic), the 

choice is between v(+200) (the sure gain), and 

⅓v(+600) (the risky gain). Due to the concav-

ity for gains of the value function v(+200) > 

⅓v(+600), and people prefer the sure gain. In 

the domain of losses the matter is different: 

the value function for losses is convex, ren-

dering a large risky loss less unattractive than 

a small sure loss: v(–400) < ⅔v(–600). The 

choice then is between v(-400) and [⅔v(-600) 

+⅓v(0)]. Since the value function for losses is 

convex, the risky loss is less aversive and is 

therefore preferred over the sure loss. We end 

up with the framing effect: risk aversion with 

gains, and risk seeking with losses. This pat-

tern is relatively stable over different types of 

valuable outcomes like lives, or money. 

The explanation based on PT is the domi-

nant cognitive explanation of risky-choice 

framing effects. A variety of related explana-

tions take the weighting of probabilities also 

into account. For instance, Cumulative pro-

spect theory (Tversky and Kahneman, 1992) 

predicts a different pattern: risk aversion for 

gains and risk seeking for losses of high prob-

ability, but risk seeking for gains and risk 

aversion for losses of low probability. Here 

risk attitude is determined jointly by outcome 

valuation and probability weighting. Venture 

theory (Hogarth and Einhorn, 1990) also ex-

plains framing effects, and does this only by 
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reference to probability weighting, but there 

is only little research based on the latter. Fig-

ure 1 depicts the basic functional forms of PT: 

the value function for gains and for losses, 

and the probability weighting function over 

the range of probabilities. 

 

THE SIZE OF FRAMING EFFECTS 

Model testing in framing research 

I have argued for a risky choice framing 

effect. What does this mean? In general, an 

effect can be said to exist if robust positive 

evidence is provided in empirical studies. 

That is, if studies succeed in showing a signif-

icant effect, thus rejecting the null hypothesis 

of no effect. If most (published) studies report 

a significant effect, and more importantly, if 

the effect is reliably found in meta-analyses, 

the scientific community tends to take the ef-

fect for granted. What, however, should be 

concluded if approximately a quarter of the 

participants in framing studies do not show a 

framing effect? Recall that in the classic ex-

periment by Tversky and Kahneman (1981) 

about 75 % of the participants showed risk-

aversion with gains, and about 75 % also 

showed risk-seeking with losses. These 

participants showed the effect, the remaining 

25 % did not show a framing effect. Curi-

ously, however, hardly anybody seems to care 

about this prediction error. PT is appropriate 

because, so the argument goes, it predicts bet-

ter than SEU, which predicts no framing ef-

fect (i.e., 50:50 choices). Although this inter-

pretation may be warranted from the perspec-

tive of standard significance testing, it is not 

uncontested. Standard significance testing 

takes the 50:50 split as the null-hypothesis. 

Note that, in the case of equivalent options, 

this is not a nil prediction, but rather a predic-

tion that follows from a specific theory. By 

doing a significance test against the 50:50 

prediction SEU is taken for granted, and a sig-

nificant finding is interpreted as being incon-

sistent with SEU. Another hypothesis must 

then be true, and by this reasoning PT wins. 

This test is unfair, by being biased against 

SEU. Imagine that we flip the reasoning 

around by taking PT for granted. That is, we 

are testing whether our findings significantly 

deviate from the predictions of PT. Lacking 

an error theory, PT predicts that all partici-

pants will prefer the sure option with gains,  

 

 

Figure 1: Schematic functional forms of Prospect Theory. (a) Value function. (b) Probability weighting 
function 
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and all will prefer the risky option with losses. 

Recall that the finding was that about 75 % 

preferred the sure gain, and 75 % preferred 

the risky loss. Doing a significance test 

against the 100:0 prediction would again re-

sult in a significant effect, since both percent-

ages do also deviate from 100 %. We thus 

would reject PT, and by lack of another can-

didate, would accept SEU, or any other un-

specified model.  

We see that simple significance testing 

does not do the job. What we need to know is 

whether PT predicts better than SEU in a di-

rect test, a question that cannot be answered 

by traditional significance testing. To provide 

such a test, the predictions of the candidate 

theories ought to be much more specific. In 

other words, PT lacks an error model, which 

would provide an estimate of the amount of 

variation to be expected. This also applies to 

SEU, however, since equivalency in EV does 

not entail equivalency in SEU. Indeed, utility 

theory allows for various reasons for prefer-

ring one option over another, in addition to 

EV. To my knowledge, error models are not 

existing, for either theory. By the way, this is 

a critique that applies to most psychological 

theories: that they are quite unspecific as to 

what exactly they are predicting. Rejection of 

some null-hypothesis in a significance test 

does not automatically mean that the alterna-

tive hypothesis is true. Significance thus is not 

an unequivocal yardstick for accepting hy-

potheses. A recent study takes this criticism 

serious: Huizenga et al. (2023) correctly point 

out that an adequate theory of framing not 

only needs to describe the framing effect 

proper, but also should account for context-

related, task-related, and individual differ-

ences that are a source of variance. In a most 

laudable effort they formalize the predictions 

of four models of the risky choice framing ef-

fect and test their predictions against each 

other. The result is that the majority of deci-

sion makers decide according to some hybrid 

model, incorporating ideas from different 

models. Thus, THE THEORY on risky choice 

framing probably does not exist. 

 

Effect sizes 

Putting aside the issue of significance test-

ing, we can ask what the size of the effect is 

in terms of percentages preferring the sure 

over the risky gain, and the risky over the sure 

loss. This question is best answered in meta-

analyses. There are meta-analyses of framing 

effects in general, failing to provide effect 

sizes corrected for potential publications bias 

(e.g., Kühberger, 1998) or providing esti-

mates that are corrected for publication bias 

(e.g., Steiger and Kühberger, 2018). In addi-

tion, there are meta-analyses that distinguish 

among attribute, goal, and risky choice fram-

ing (e.g., Levin et al., 1998), meta-analyses 

specifically on message-framing (e.g., Gal-

lagher and Updegraff, 2012; Nabi et al., 

2020), and meta-analyses on risky-choice 

framing effects (Gong et al., 2013; Kühberger 

et al., 1999). 

As discussed above, it is theoretically un-

clear whether we should expect a 50:50 

choice split in risky choice framing tasks. Em-

pirically, this question can be answered by 

providing an “unframed” condition, i.e., a 

condition framed in both positive and nega-

tive terms. Druckman (2001) did such a study. 

His sure option was described as “200 people 

will be saved and 400 people will die.” That 

is, the positive as well as the negative aspect 

of the sure option was described. In this un-

framed task the framing effect disappeared 

(see also Huizenga et al., 2023). Although it 

is unclear whether this was due to the provi-

sion of both frames (saved, die) or due to the 

provision of both outcomes (200, 400), we 

might take this as preliminary evidence that 

the even split is an appropriate yardstick for 

measuring framing effects. 

Alternatively, since risky choice framing 

experiments present two different framing 

conditions, we could also test for a difference 

between conditions, rather than for a devia-

tion from 50:50. Note that these tests can re-

sult in different conclusions. Kühberger 

(2022, p. 66 ff) gives the following example 

to exemplify this case: Imagine a risky-choice 

framing experiment with 30 participants in ei-

ther framing condition. The result of the 
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experiment is that 10 participants (33 %) pre-

fer the sure option in gain framing, whereas 

with losses, only 3 (10 %) prefer the sure loss. 

The statistical test for a difference between 

conditions yields χ2(1, N=60) = 4.81, p = .029, 

showing significantly more risk seeking with 

losses than with gains. This unidirectional 

framing effect, defined relative to two differ-

ent framing conditions, indicates increased 

risk seeking in the negative framing condition 

in relation to the positive condition. This is 

what PT predicts, isn’t it? Nevertheless, one 

could disagree because PT specifically pre-

dicts risk aversion for gains, and risk-seeking 

for losses. Evaluated from the perspective of 

the even split, this means that more than 50 % 

of the choices are for the sure gain, and that 

more than 50 % of choices are for the risky 

loss. In the above example such a test would 

result in a failure to find a framing effect for 

gains (10 of 30 fails to be higher than 50 %, 

[χ2(1, N=30) = 3.33, p = .068]; there is even a 

tendency in the wrong direction), but a strong 

effect for losses (χ2(1, N=30) = 19.2, p < 

.0001). We end up in a predicament: the same 

finding can be said to show (i) a significant 

framing effect (the comparison of two condi-

tions is often called the unidirectional test); 

(ii) no framing effect for gains but a framing 

effect for losses (in the bidirectional test). 

Does such a finding support PT, or does it 

contradict the theory? 

Regardless of the answer to this question, 

there are meta-analyses evaluating the size 

and existence of framing effects. Probably the 

first comprehensive meta-analysis was done 

by Kühberger (1998). He summarized over 

100 studies containing well over 200 single 

effect sizes collected on samples of about 

30,000 participants overall. He reported a 

weighted (by sample size) mean unidirec-

tional (i.e., between framing conditions) ef-

fect size of Cohen’s d = .31. Meta-analyses 

suffer from possible publication bias, how-

ever. Publication bias is a variety of the more 

general reporting bias, pertaining to the selec-

tion of manuscripts for publication in peer-re-

viewed scientific outlets. Publication bias 

means failure of publishing a scientific 

finding because the result falls short of the tra-

ditional significance level of p < .05 (see 

Kühberger, 2023, for a bibliographic review). 

If this applies for a phenomenon, the pub-

lished research is systematically unrepre-

sentative of the existing research, and, due to 

the selectivity based on significance, overes-

timates the true effect size. Therefore, it be-

came accepted practice to correct for possible 

publication bias in meta-analyses. A variety 

of methods for correction are existing, and 

there is ongoing discussion on their strength 

and weaknesses (see Kühberger, 2023). 

Kühberger’s (1998) meta-analysis was there-

fore repeated and extended 20 years later by 

Steiger and Kühberger (2018), correcting for 

possible publication bias. This new analysis 

reported – somehow surprising - a corrected 

effect size of d = 0.52. Upward correction im-

plies no publication bias in framing research. 

The corrected estimate appears to be quite 

robust, considering different other sources. 

First, it is very similar to the small meta-anal-

ysis that was done by Steiger and Kühberger 

(2018) on framing studies that were published 

in the year 2016. This analysis reported an ef-

fect size of d = 0.56. Second, the effect size 

reported in the Many Labs Replication Pro-

ject (Klein et al., 2014) on risky choice fram-

ing is d = 0.60. This effect size does not suffer 

from publication bias, since the results from 

all studies included in the Many Labs Repli-

cation Project were added up, not allowing for 

result-dependent selection. Third, a recent 

study using a large dataset from the 

COVIDiSTRESS Global Survey Consortium 

included a classic ADP framing task. The au-

thors (Im and Chen, 2022) reported an overall 

effect size of Cohen’s h = 0.612, 95 % CI 

[0.568, 0.656] for samples from 49 different 

countries including over 100,000 participants. 

Cohen's h is calculated as the arcsine-trans-

formed difference in two proportions, and is 

similar in size to Cohen’s d, which is the 

standardized difference in two independent 

sample means, standardized by average vari-

ance. In sum, the risky choice framing effect 

as measured by the ADP is about d = 0.60. To 

provide a grip on the magnitude of such an 
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effect, the Binomial Effect Size Display 

(Rosenthal, 2005) is helpful. It displays the 

difference between two proportions in an in-

tuitive manner, based on the correlation coef-

ficient as the effect size measure. Cohen’s d 

is easily approximated as a correlation coeffi-

cient by r = 
𝑑

√𝑑2+4
. Thus, d = 0.60 translates 

into r = 0,28. The Binomial Effect Size Dis-

play shows that such an effect is equivalent to 

increasing the success rate from 36 % to 

64 %. 

Note, however, that there is no single 

“true effect size” for risky choice framing 

tasks, since tasks and contexts differ, even 

when modeled after the classic ADP. The 

numbers involved may differ (although 600 

seems to be a magical number, since by far 

most studies use it), the probabilities involved 

may differ (again, ⅓ and ⅔ are mostly used), 

the topics may differ (health, money, time, 

etc.), and the studies may differ with respect 

to a variety of methodological and design fea-

tures (e.g., single vs multiple choices, be-

tween vs within manipulation, or how the risk 

is manipulated). Steiger and Kühberger 

(2018) reported that these variations led to 

differences in effect size ranging from a min-

imum size of d = 0.16 to a maximum of d = 

0.91 (see their Tables 1 and 2). 

For the subgroup of ADP-like risky-

choice framing tasks, a meta-analysis 

(Kühberger et al., 1999) on more than 40 stud-

ies reported 63 % choices of the sure gain, and 

41 % choices of the sure loss. That is, the dif-

ference was 22 %. 

A recent study is especially interesting in 

answering the question of how much hetero-

geneity can be found in the ADP. The authors 

(DeKay et al., 2022) conducted a metastudy 

on framing. A metastudy contains a set of mi-

crostudies that are created from a subset of all 

possibilities, thus combining some of the ad-

vantages of meta-analysis and replication. 

Specifically, in their framing Study 1 they in-

cluded variations in domain (human lives; 

money; animal lives; crops), magnitude of 

outcome (600 human lives; $15,000 of invest-

ment; 3,600 animals; 24,000 acres of crops: 

each multiplied by 0.1, 0.5, 2, or 10), 

probability (13 different values), probability 

format (expressed as ⅓ probability; rounded 

percentage -33 % chance -, or words – a one-

third probability), expected value (also two 

unequal options were used), risk comparison 

(the certain option replaced by a slightly risky 

option), option order (sure-risky vs risky-

sure), and layout (expanded vs. compressed). 

They found that the framing effect general-

ized well over almost all those variables 

(called facets in their study), reaching about 

26 percentage points on average. In sum, 

there is a striking similarity in estimated ef-

fect sizes over different methodological pro-

cedures and different statistical analyses.  

 

Individual differences 

It is obvious that numerous factors can 

have an effect on the framing effect. Be-

ratsova et al. (2016) enumerate four broader 

groups: task setup, experience, effort, and de-

mographics. To begin with demographics, or 

individual differences, there indeed is some 

research investigating the role of individual 

differences for risky choice framing effects. 

Among the best researched individual differ-

ence dimensions are those that directly or in-

directly relate to the interplay of two different 

systems of reasoning. One system, generi-

cally called “System 1,” is characterized by 

fast, intuitive, effortless processing, often 

identified by the reliance on heuristics. The 

second, called “System2,” is characterized by 

slow, deliberate, logical processing (e.g., Sta-

novich and West, 2000). Researchers tended 

to assume that bigger framing effects occur 

when people rely on System 1 processing, due 

to external factors like time pressure (e.g., 

Diederich et al., 2018; Roberts et al., 2022). 

In contrast, when people are forced to delib-

erate in framing studies, the effect was shown 

to be smaller (e.g., Almashat et al., 2008). 

Consequently, it was assumed that, if thinking 

styles related to System 1 vs System 2 are dis-

positional, such dispositions should also me-

diate the framing effect. A variety of such 

styles have been investigated, measured by a 

variety of inventories like the Rational-Expe-

riential Inventory, the Need for Cognition 
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scale, the Actively Open-Minded Thinking 

Scale, or the Faith in Intuition scale. Although 

significant findings are reported here and 

there, no consistent picture emerges from this 

research. The findings are probably best sum-

marized by Wyszynski and Diederich (2023): 

that there is no consistent relationship be-

tween the susceptibility to framing and cogni-

tive styles or risk styles. Even numeracy 

shows only little effects in framing studies 

(Peters and Levin, 2008). Matters are similar 

with respect to effort, experience, and nation-

ality. 

When it comes to risk-taking, age is al-

ways an interesting variable. Indeed, there are 

studies investigating the influence of age on 

framing. In a meta-analysis Best and Char-

ness (2015) investigated the pool of studies 

for both positively and negatively framed 

conditions, including data from 18 studies and 

more than 3,000 participants. They found a 

tendency for younger adults to be more risk-

prone than older adults in positive framing, 

specifically with small-amount financial and 

large-amount mortality-based scenarios. No 

effect of age was found for negatively framed 

problems. Thus, if age differences exist, they 

are small at best. A similar conclusion pre-

sumably pertains to effects of the ”big five” 

personality traits: here I take the absence of 

conclusive evidence as conclusive evidence 

for the absence of an influence. 

With message framing tasks the evidence 

for a framing effect is weak, at best. Earlier 

work (O’Keefe and Jensen, 2008, 2009) re-

ported small effect sizes of framing on mes-

sage engagement and persuasiveness of about 

d = 0.10. Recent meta-analyses on message 

framing in specific domains also report mixed 

findings. For instance, Florence et al. (2022) 

investigated message framing effects on sus-

tainable consumer behavior. In their analysis 

twelve studies reported positive framing be-

ing more effective, and 10 studies reported 

higher effectiveness for negative framing. A 

meta-analysis on the effects of message fram-

ing on cancer prevention and detection behav-

iors, intentions, and attitudes (Ainiwaer et al., 

2021) including 24 randomized controlled 

trials also reports sobering findings: loss-

framed messages improved cancer detection 

behaviors somehow in the short run, but fram-

ing was ineffective for attitudes and intentions 

for cancer prevention and cancer detection. 

The gloomy conclusion of the authors is that 

it is almost impossible to influence people by 

gain or loss-framed messages. Overall, the ev-

idence for message framing effects is hardly 

decisive and authors should avoid statements 

indicating that loss-framed statements are ef-

fective under conditions of risk. 

For attitude framing nearly no evidence 

exists in terms of meta-analysis. Maybe this is 

due to the fact that describing something in 

positive terms (e.g., x % lean) should, on face 

validity, lead to better evaluations than doing 

it in negative terms (1-x % fat). I currently 

know of one meta-analysis investigating 

framing effects on consumers’ attitudes and 

intentions toward food. The meta-analysis 

(Dolgopolova et al., 2021) included 25 studies 

containing 76 effect sizes. The overall effect 

was that the gain frame resulted in people re-

porting higher attitudes and intentions than 

the loss frame, with an effect size of d = 0.47. 

However, a subgroup analysis showed, some-

how surprising, that a strong framing effect 

existed for attitudes (d = 0.82), but not for in-

tentions (d = 0.05). It seems that attitudes are 

more easily influenced, but with little down-

stream effects on intentions. 

Summing up there is strong and consistent 

evidence for a framing effect in risky choice 

framing. Little, but mostly positive, evidence 

exists for an attribute framing effect. In con-

trast, there is a lack of consistent evidence for 

a goal or message framing effect. Note that 

this conclusion is based on a considerable 

amount of empirical work on the topic.  

 

EXPLAINING THE FRAMING EFFECT 

The empirical work on equivalency fram-

ing was originally inspired by PT, reported in 

a Science paper by Tversky and Kahneman 

(1981). They had developed their PT in 1979 

(Kahneman and Tversky, 1979) as a refine-

ment of SEU theory which better described 
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human preferences. PT was influential in 

many domains within and beyond classic de-

cision theory, and Daniel Kahneman got the 

Nobel Prize for Economy in 2002 not the least 

for this contribution. PT, as described earlier, 

was used to predict risky choice framing ef-

fects, especially to explain why people tend to 

prefer playing it sure with gains, while they 

are more risk-prone with equivalent losses. A 

central limitation for developing predictions 

from PT is, however, that risk being involved 

somehow. That is, the options need to differ 

with respect to risk, otherwise the effect of 

framing on risk attitude cannot be measured. 

However, not all framing experiments involve 

options that differ in risk. For instance, de-

scribing ground beef in terms of percent lean, 

or percent fat, results in a framing effect that 

cannot be predicted by PT. Such effects also 

need explanation, and PT does not yield here. 

Consequently, researchers came up with other 

explanations for framing effects, that, as it ap-

pears, do not only apply for riskless situa-

tions, but do also apply for classic risky 

choice framing tasks. PT thus got competi-

tors. Currently an array of models is existing 

for framing effects: cognitive-formal, emo-

tional-motivational, and communicative-

pragmatical.  

 

Cognitive-formal models 

Cognitive-formal models are in some 

sense psychophysical, as they rely on differ-

ent value- or weighting functions for gains, 

and losses. Often these functions are specified 

in a way allowing choices and preferences to 

be irrational. Thus, they can also serve as ex-

planations for the existence of cognitive illu-

sions. 

Valuation and weighting are considered 

dependent on details of task and context. PT 

is of this kind. PT is cognitive, since it distin-

guishes three phases in decision making: first 

a translation phase, where outcomes are 

coded relative to a reference point, and prob-

abilities translated into decision weights. 

Then, in the combination phase, values and 

weights are combined. Finally, in the decision 

phase, the prospect with the highest 

combination is chosen. As argued, PT’s fram-

ing explanation is via subjective valuation by 

positing a reference point that separates gains 

from losses. The value function is different 

for gains and losses (in Tversky and Kahne-

man, 1992, the respective functions for gains 

and losses are 𝑈 (𝑥) = 𝑥𝛼 for 𝑥 ≥ 0, and 𝑈 (𝑥) 

= −𝜆(−𝑥)𝛽 for 𝑥 < 0, with median parameters 

of 𝛼 = 𝛽 = 0.88, and 𝜆 = 2.25), and the slope 

of the value function is steeper for losses than 

for gains. This phenomenon, to feel the pain 

of loss more strongly than the pleasure of the 

equivalent gain is called loss aversion in deci-

sion theory. The strength of the aversion to 

loss compared to the attraction to gain is cap-

tured by the parameter, 𝜆, of the value func-

tion for losses. Loss aversion has been widely 

applied in decision theory, economics, and 

beyond. A meta-analysis on over 600 empiri-

cal estimates of loss aversion between 1992 

and 2017 finds a mean size of 𝜆 = 1.955. That 

is, losses have approximately twice the 

weight of gains (Brown et al., 2021). 

The idea of loss aversion as an explana-

tion of framing phenomena, has been promi-

nently formulated in Cumulative prospect 

theory (CPT; Tversky & Kahneman, 1992). 

CPT refines PT by allowing for cumulative 

rather than separable probability weights. Im-

portantly, this refinement led to a new predic-

tion for framing: risk aversion for gains and 

risk seeking for losses – as usual – but only 

for high probability gambles. For low proba-

bilities the reversal was predicted: risk seek-

ing for gains and risk aversion for losses. That 

is, probabilities and their weights also come 

into play for predicting framing effects. In the 

meta-analysis of Kühberger et al. (1999) this 

prediction was tested for risky choice framing 

tasks and was only partially supported. Spe-

cifically, there was no reversal of the classic 

framing effect with low probabilities. A simi-

lar finding is reported in Huizenga et al. 

(2023), who do also offer a formalization of 

the separate steps articulated in CPT. 

Some accounts related to PT and CPT 

have been applied to risky choice framing, ac-

cruing less empirical work, however. They 

differ mostly with respect to the formal form 
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either of the value, or of the weighting func-

tion. For instance, Venture theory (Hogarth 

and Einhorn, 1990) predicts framing effects 

based on the probability weighting function 

alone. A model called The Advantage model 

(Shafir et al., 1993) also predicts framing ef-

fects but it allows for a more complicated pat-

tern of the weighting of payoffs and probabil-

ities. Overall, however, (cumulative) PT is by 

far the most influential model of framing. In 

essence, however, cognitive-formal accounts 

offer only a limited understanding of the 

source of framing effects. Usually, they fall 

short on offering an explanation for the spe-

cific form of the assumed functions, other 

than derivation based on data fitting (for an 

example of attempting to explain the source 

of probability weighting, see Brandstätter et 

al., 2002). 

 

Emotional-motivational accounts 

As soon as effects of attribute framing 

were found, it became increasingly clear that 

framing effects would be related to emotions. 

Asking “How dangerous is skiing?” presum-

ably evokes different emotions than asking 

“How safe is skiing?” It is not evident how PT 

could be applied here. Therefore, it was ar-

gued that emotions might also be relevant for 

framing effects in risky choice framing. For 

instance, Schneider (1992) proposed a moti-

vational model, where two motives, security 

(the motive to avoid failure) and potential (the 

motive to succeed), jointly determine risk at-

titude. If, in a framing task, people were 

mainly motivated by security seeking, atten-

tion would be focused on avoiding the worst 

outcomes; if they were motivated by potential 

seeking, they would strive for attaining the 

best outcome. In a framing task, security 

seeking would lead to the choice of the sure 

gain, but also to the rejection of the sure loss 

since this option is unacceptable. Conse-

quently, we would see a classic framing ef-

fect: preference for the sure gain, and the 

risky loss. This reasoning was later refined in 

regulatory-focus theory (Higgins, 2000), ar-

guing that self-regulation can be dominated 

by either the promotion focus (roughly: 

seeking positive outcomes), or the prevention 

focus (roughly: preventing negative out-

comes). Kühberger and Wiener (2012) ap-

plied this basic idea to a classic framing task 

as follows. Take three outcomes: a loss 

(simply quantified as (-1), a reference point 

outcome (0), and a gain (+1). Promotion-fo-

cused people focus on gains and tend to disre-

gard other outcomes. This situation can be 

formalized as: -1 ≈ 0 < +1: the gain matters, 

other things don’t. That is, gains are good, 

everything else is not good. Prevention-fo-

cused individuals, in contrast, focus on losses, 

thus: -1 < 0 ≈ +1. That is, losses are bad, eve-

rything else is less bad. The result? Under pre-

vention focus (this motivation is assumed to 

be more frequent in people than is promotion 

focus; but note that focus can change situa-

tionally) people attend to the sure loss and 

avoid it - they therefore opt for the risky loss. 

No such tendency exists for gains, but a fram-

ing effect results when the tendency is strong 

enough for losses. 

The above accounts arguably are more 

motivational than emotional. How could 

emotions come into play in risky choice fram-

ing tasks? According to Loewenstein et al. 

(2001), emotions can influence decisions ei-

ther as expected emotions when imagining the 

outcome of the decision, or immediately, con-

templating the decision. Obviously, positive-

negative framing can influence immediate 

emotions, that are existing when considering 

the current situation. The assumption here is 

that emotions mainly arise when considering 

the riskless part of the choice situation, with 

sure gains being emotionally attractive, and 

sure losses being emotionally aversive. Some 

research has collected direct evidence on this 

(e.g., Gosling and Moutier, 2017; 2019; Nabi 

et al., 2020). Indirect evidence comes from a 

study by Kühberger and Gradl (2013) who in-

vestigated the risky choice framing effect us-

ing a design where the options were evaluated 

in isolation, rather than in a choice context. 

They found that framing influenced the eval-

uation of only the riskless option but had little 

effect on the risky option. Given that framing 

mainly works on one constituent of the choice 
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task (namely only the sure option), the dis-

tinction between risky choice, attribute, and 

goal framing tasks blurs. Rather, risky choice 

framing might be considered a special case of 

attribute framing. Some of the communicative 

accounts discussed below also imply that the 

framing effect is better construed as following 

from evaluative processes rather than from 

choice.  

 

Communicative-pragmatic accounts 

Researchers have increasingly doubted 

that decision making can be adequately un-

derstood by assuming that people are passive 

information processors, feeding in infor-

mation as it is presented to them. Rather, peo-

ple actively select and interpret information, 

and are often bringing background knowledge 

to bear. Often attention is focused on the de-

scribed features of the task, and nothing else 

matters. Sometimes, however, information 

not explicitly presented, but considered rele-

vant, is inferred. Our own framing research is 

an example of attentional focusing on what is 

explicitly presented (Kühberger, 1995; 

Kühberger and Gradl, 2013; Kühberger and 

Tanner, 2010). Our argument is that in the 

classic risky choice framing task, the sure op-

tion (e.g., 200 people are saved) conveys only 

part of the truth, since it leaves open the com-

plement about the remaining 400 lives. Note 

that only the sure option is described incom-

pletely in classic framing tasks, while the 

risky option states both complements: e.g., 

that 600 people are saved with probability p, 

and that 0 people are saved with probability 

1-p. The framing effect, then, could also fol-

low from the lack of explication of the sure 

option. Indeed, adding the implicit comple-

ment to the sure option (e.g., 200 people 

saved and 400 people not saved), or deleting 

explicit complements of the risky option rad-

ically changes framing effects in ADP-like 

tasks. Specifically, completing the sure op-

tion, as well as subtracting parts of the risky 

option (e.g., withholding that with 2/3 proba-

bility nobody will be saved) makes the fram-

ing effect disappear. Playing around with add-

ing and subtracting complements of the 

classic framing task has profound effects, 

reaching from increasing, to eliminating, and 

even reversing the classic framing effect (see 

also Mandel, 2001). All this can be accom-

plished without changing the frame. Emo-

tions are an obvious way to explain such ef-

fects: if the sure gain is only good, and the 

sure loss is only bad, the positive emotion 

with the good gain results in preference for 

the gain, and the negative emotion with the 

sure loss results in its rejection. If, however, 

the sure options are mixed (saved AND not 

saved; lost AND not lost), emotions do not 

longer provide a reason for preference. 

Another ingenious account of framing is 

Fuzzy-trace theory (Reyna and Brainerd, 

1991). The basic argument is cognitive, but 

communicative-pragmatical aspects come 

into play in the framing task. Fuzzy-trace the-

ory argues that people tend to process infor-

mation on the most superficial and simple 

level. Thus, if possible, people simplify quan-

titative information to its qualitative gist. The 

original description 200 people will be saved 

is simplified into some people will be saved. 

The same simplification is done with the risky 

option, presumably resulting in some people 

will be saved or no one will be saved. This 

simplified task contains no quantitative infor-

mation, but it enables contrasting the simpli-

fied constituents: some people will be saved 

(sure gain) is contrasted to some people will 

be saved or no one will be saved (risky gain). 

In this contrast the winner is obvious: some 

saved is better than some saved or no one 

saved. Preference for the sure gain follows. In 

negative framing the same logic leads to the 

reversed preference: some die is worse than 

some die or no one dies.  

Still more radical accounts for framing ef-

fects deploy the pragmatics of language. In a 

most insightful paper Hilton (1995) stressed 

that even in the experiment successful com-

munication depends on some basic rules of 

communication. The most famous formula-

tion of the rules enabling successful commu-

nication is Grice’s (1975) maxims, including 

the maxims of quantity, quality, relevance, 

and manner. In short, the maxim of quantity 
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requires being as informative as necessary but 

not more; the quality maxim requires being 

truthful; relevance requires being on topic; 

and the maxim of manner requires being 

clear. Hilton’s (1995) argument is that in ex-

periments researchers often fail to obey one or 

more of those maxims, thus leading experi-

mental participants astray in their communi-

cation. Many effects in the so-called “heuris-

tics and biases” program (Gilovich et al., 

2002) can be (at least partly) explained by vi-

olations of some of those maxims. 

It is hard to see how risky choice framing 

effects can follow from direct misunderstand-

ings in communication. However, they can 

follow indirectly, when pragmatical consider-

ations come into play, by the sender or re-

ceiver of the framing message. The research 

of Sher and McKenzie (2006, 2011) is in-

structive in demonstrating the role of the 

pragmatics of language for the framing effect. 

Their account proposes a specific form of in-

formation-leakage in framing tasks. Based on 

Hilton’s (1995) insight that human communi-

cation, even the logical vocabulary including 

conditionals, quantifiers, or probabilities, is 

not inherently disinterested, Sher and McKen-

zie argue for considering the reason why a 

communicator chooses to express an opinion 

in a specific frame. A speaker’s choice of 

frame frequently is not random; rather it con-

veys implicit choice-relevant information. 

This can be about the quantity to be expected, 

or about the preference of the speaker him- or 

herself. Specifically, so the argument goes, 

speakers tend to choose descriptions in terms 

of some property when this property is above, 

rather than below, some expected reference 

point. For instance, describing a cup as being 

half full signals that it was expected to be 

empty (rather than full) in the given circum-

stances. In a similar vein, when it is commu-

nicated that 200 people are saved, it is implied 

that this is more than was expected. The re-

ceiver, by implication, understands that this 

option is good, because it is above expecta-

tion. 

A related account was put forward by 

Moxey and Sanford (2000). In their account, 

the focus is on the pragmatic interpretation of 

positive and negative natural language quan-

tifiers (e.g., many, a few, few). Again, their 

use in communication entails some tacit im-

plications, on what Moxey and Sanford call 

“reference set”, and “complement set”, re-

spectively. They give the following example: 

In the expression a few passengers were killed 

in the crash, which is a terrible thing, the 

quantifier a few pertains to the passengers for 

whom the predicate is true, i.e., passengers 

who were killed. If it is said that few passen-

gers were killed in the crash, which is a good 

thing, the quantifier pertains to passengers for 

whom the predicate is false, i.e., passengers 

who were not killed. In addition, it appears 

that positive quantifiers (e.g., all, some) tend 

to generate arguments in favor of the matter 

described, while negative quantifiers (e.g., 

none, not all) tend to generate arguments 

against the matter in question (Moxey and 

Sanford, 2000). 

Taken together, research has shown that 

there is more to framing tasks than meets the 

eye. Specifically, ordinary language operates 

on the assumption that expressions are chosen 

by good reason. If so, the choice of some ex-

pression is information that can be exploited 

to uncover reasons, or, in the case of framing, 

the likely attitude of the speaker (see also 

Teigen, 2015; van Buiten and Keren, 2009). 

In the end we arrive at a complicated and in-

terrelated pattern for understanding framing 

effects. It is becoming increasingly clear that 

simple, one-dimensional explanations cannot 

do the job. Rather, framing effects can follow 

from: (i) a focus on different complements of 

an option; (ii) deep or shallow elaboration of 

the options; (iii) different psychophysical pro-

cesses working on an edited input; and (iv) 

different motivational and emotional pro-

cesses. Thus, there is no unitary source of 

framing effects, not even of the risky choice 

framing effect. 

 

Neural substrates of the framing effect 

Some readers may wonder why nothing 

has been said about the neuroscientific evi-

dence for framing. Indeed, one may have the 
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hope that neuroscience may shed light on the 

role of the different processes implicated in 

framing. However, the available evidence 

falls short of this hope. First, the focus of neu-

roscientific research was limited to what was 

called here the emotional-motivational ac-

count, by arguing that the risky choice fram-

ing effect results when the framing differen-

tially modulates emotional processes. Specif-

ically, it was reported that frame-consistent 

choices were accompanied by increased 

amygdala activity, while frame-inconsistent 

choices were accompanied by increased ac-

tivity in the dorsal anterior cingulate cortex 

(De Martino et al., 2006; Roiser et al., 2009). 

This made sense, since the amygdala is often 

associated with fear and anxiety, while the 

dorsal anterior cingulate cortex is associated 

with effortful control. Thus, framing was con-

strued as following from a rapid emotional 

brain response that sometimes is corrected by 

effortful processing. More recent research 

comes to a different view: it is the right mid-

dle/frontal gyrus that is sensitive to valence 

framing, while the amygdala has no direct 

role in framing (Wang et al., 2017). However, 

a comprehensive fMRI study combining ac-

tual with meta-analytic data championed an-

other explanation: frame-consistent choices 

were correlated with resting brain activation, 

while frame-inconsistent choices were corre-

lated with the task-engaged brain (Li et al., 

2017). This speaks against the interpretation 

of gain/loss framing as a competition between 

emotion and control. In sum, my reading of 

the neuroscience literature on framing does 

not enable an evaluation of the different ac-

counts that have been put forward for framing 

effects. 

 

FRAMING EVERYWHERE 

The alert reader will have realized that the 

discussion of the framing effect was concen-

trated on experimental evidence collected in 

hypothetical scenarios. The ADP is prototyp-

ical example of this “imagine that” approach. 

Also clear is that the expressed preference 

will be of no consequence, since none of the 

options will be acted out. Framing research as 

reported here appears to be purely hypothet-

ical. Is there also a real phenomenon? To in-

vestigate this question, researchers usually 

use gambles offering real gains and losses and 

frame them accordingly. Note, however, that 

it is difficult to recruit participants for a study 

where they face a chance to lose their own 

money. Therefore, the accepted paradigm is 

for the loss condition to offer an initial 

amount of money for real, say $6, and having 

participants lose money from this endow-

ment. A gain condition then would be: 

Choose between A) winning $2 for sure; or B) 

winning $6 with probability ⅓ and $0 with 

probability ⅔. The loss condition would read: 

You get an initial endowment of $6. Choose 

between C) losing $4 with probability ⅔ and 

$0 with probability ⅓. This formulation en-

sures equivalence in terms of final outcomes. 

With outcomes being real gains and losses ra-

ther than framed gains and losses, if people 

show different preferences with gains and 

losses, this is called a reflection effect, rather 

than a framing effect. It appears that reflection 

effects are also reported frequently (for an 

overview see Oliver, 2018). 

By providing endowments, it thus is pos-

sible to do framing studies with real payoffs. 

Kühberger et al. (2002) manipulated payoff 

type (real vs hypothetical) and payoff size 

(small vs medium) in a risky choice framing 

task and found the classic framing effect 

(risk-aversion for gains and risk-seeking for 

losses), but only for larger payoffs. With 

small payoffs, people chose the risk: the small 

payoff did not matter anyhow. Similar find-

ings are reported for the reflection effect, even 

with larger real payoffs (e.g., Pommerehne et 

al., 1982). Nevertheless, it is the essence of 

risky choice framing that it is “as if”, since, 

obviously, there are no repeated situations 

like the ADP. The framing only exists in the 

description, provided by language, while the 

actual outcomes are either gains, or losses. In 

the ADP, for instance, the outcomes are losses 

of human lives. Indeed, no single live can be 

gained, one can only avoid losing more lives. 

 



EXCLI Journal 2023;22:1012-1031 – ISSN 1611-2156 

Received: May 12, 2023, accepted: September 12, 2023, published: September 19, 2023 

 

 

1027 

Framing animals 

The animal literature on framing offers 

some inspiration on how it is possible to ma-

nipulate frames without relying on language. 

For instance, Marsh and Kacelnik (2002), 

working with starlings, habituated the ani-

mals to expect either 1 (gains condition), or 7 

pellets (loss condition) of food after pecking 

on a key. In the framing trials, the starlings 

could choose between either (a) always ob-

taining 4 pellets, or (b) obtaining 2 or 6 pellets 

of food with equal probability. The options (a) 

and (b) are outcome-equivalent, but differ in 

risk, since (a) always delivers the same out-

come, while (b) offers two different out-

comes, i.e., it is risky. Note that, if 1 pellet is 

expected after habituation, the choice be-

tween (a) and (b) is among two gain options. 

If, however, 7 pellets are expected after habit-

uation, the choice between (a) and (b) is 

among two loss options. Marsh and Kacelnik 

(2002) found a framing effect comparable to 

the experiments with humans with their star-

lings. Other animals also showed framing ef-

fects: bonobos and chimpanzees (Krupenye et 

al., 2015); capuchin monkeys (Lakshminara-

yanan et al., 2011); and rats (Bhatti et al., 

2014). Taken together, the framing effect 

seems to generalize to animal preferences, 

even though the framing manipulation is qual-

itatively different: animals are framed experi-

entially by changing their expectation, while 

humans are framed by changing reference 

points by language. 

 

The broad concept of framing 

The notion of framing is used very 

broadly. When I introduced the keyword 

“framing” in Google I got 305.000,000 hits by 

September, 2023. Even “framing and risk” 

delivered 74.000,000 hits. Obviously, then, 

the term has a wide range of applications. It is 

helpful to use the hierarchy proposed by Sher 

and McKenzie (2011), to understand the 

broader meanings of the term. Sher and 

McKenzie (2011) argue that framing manipu-

lations can apply to different levels of equiv-

alence. At the most basic Level 1, two utter-

ances are truly equivalent. This applies if both 

(or all) frames supply identical evidence, and 

communication is disinterested. For instance, 

an attribute frame at Level 1 would require 

random selection of the description (e.g., 

25 % success, or 75 % failure). Random se-

lection of descriptions does rarely apply, thus 

Level 1 equivalence frequently is not attained. 

If descriptions are chosen deliberately, the 

frames are Level 2 information-equivalent: 

not disinterested, but logically equivalent. 

When frames are outcome-equivalent in the 

small world of economic analysis (what Man-

del (2014) calls the proof-by-arithmetic argu-

ment), but not in the enriched social world, 

Level 3 equivalence applies. This is the level 

of equivalence appropriate for the risky-

choice framing task. At the lower levels 4 and 

5, the framing notion gets a still more general 

touch. For instance, information summarized 

in lists, tables, or figures usually is Level 4 

equivalent, since these descriptions summa-

rize identical observations. For instance, in a 

table one can flip lines and columns, without 

changing the data. Or one can decide to report 

the results of a risky choice framing study in 

terms of percentage of people opting for the 

sure option, rather than the percentage opting 

for the risky option. By the way, there does 

not seem to be a consensus on what to report 

in framing studies, therefore care is needed in 

reading the results of framing studies. One 

could even argue that presenting the experi-

mental instruction in native versus foreign 

language is a form of framing, equivalent at 

Level 4. Note also that research in risky deci-

sion making uses a variety of formats for pre-

senting the risk information. An important 

distinction here is presenting the risk by de-

scription (the typical format in framing tasks) 

versus by experience (see Kühberger, 2021 

for a discussion). Different probability for-

mats could also be construed as a framing ma-

nipulation, Level 4. Finally, at Level 5 are 

emphasis-framing tasks. These are obviously 

not information-equivalent, since they high-

light different aspects of topics. Thus “frames 

may be logically equivalent descriptions 

(Level 2), formally equivalent gambles (Level 

3), observationally equivalent data digests 
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(Level 4), or substantively equivalent at-

tempts at persuasion (Level 5). But frames 

equivalent at Levels 2-5 are sometimes infor-

mation non-equivalent at Level 1” (Sher and 

McKenzie, 2011, p. 53). 

 

SUMMARY AND CONCLUSION 

This paper on framing started with the 

principle of description invariance. This prin-

ciple requires that rational agents must show 

a consistent attitude to objects, regardless of 

their description, when those descriptions are 

co-extensive. Sounds quite reasonable, isn’t 

it? It then reported on a variety of studies 

showing violations of description invariance 

in task descriptions that appear to be equiva-

lent, at least superficially. These studies were 

characterized as either risky-choice framing, 

attribute framing, or goal-framing tasks, and 

an estimate of the size of framing effects 

found for the specific task types was pro-

vided. The framing effect size estimation for 

risky choice framing effects, i.e., the tendency 

to prefer the sure option with gains, and to se-

lect the risky option with losses, is d = 0.60, 

and this estimate is rather precise. It was also 

argued that the evidence for attribute framing 

is weaker, though conclusive. In contrast, 

there appears to be no goal framing effect, alt-

hough much research has attempted to inves-

tigate this. I then described a variety of mod-

els accounting for the framing effect, grouped 

into cognitive-formal, emotional-motiva-

tional, and communicative-pragmatical mod-

els. Their merits were evaluated; the general 

take-home message being that the single reli-

ance on PT to explain the framing effect is 

misguided. Why? Because the principle of de-

scription invariance is difficult to specify pre-

cisely. Indeed, it appears that the proof-by-

arithmetic argument is inappropriate, and 

there are a wealth of further factors influenc-

ing preference in framing studies. Conse-

quently, the verdict that a failure of invariance 

indicates irrationality stands on shaky ground. 

Rather, framing effects testify to the complex-

ity of communication. Framing research does 

not show human irrationality, but something 

very different: that there are good reasons for 

the existence of framing effects if communi-

cation ought to be successful. 

 

Conflict of interest 

The author declares no conflict of interest. 

 

REFERENCES 

Ainiwaer A, Zhang S, Ainiwaer X, Ma F. Effects of 

message framing on cancer prevention and detection 

behaviors, intentions, and attitudes: Systematic review 

and meta-analysis. J Med Internet Res. 2021;23: 

e27634. 

Almashat S, Ayotte B, Edelstein B, Margrett J. Fram-

ing effect debiasing in medical decision making. Pa-

tient Educ Couns. 2008;71:102-7.  

Beratsova AB, Krchova K, Gazova N, Jirasek M. 

Framing and bias: A literature review of recent find-

ings. Centr Europ J Manag. 2016;3:23-32. 

Bermúdez J. Rational framing effects: A multidiscipli-

nary case. Behav Brain Sci. 2022;45:E220. 

Bernoulli D. Exposition of a new theory on the meas-

urement of risk. Econometrica. 1954;22:23-36. 

Best R, Charness N. Age differences in the effect of 

framing on risky choice: A meta-analysis. Psychol Ag-

ing. 2015;30:688–98. 

Bhatti M, Jang H, Kralik JD, Jeong J. Rats exhibit ref-

erence-dependent choice behavior. Behav Brain Res. 

2014;267:26–32. 

Borah P. Conceptual issues in framing theory: A sys-

tematic examination of a decade’s literature. J Com-

mun. 2011;61:246-63. 

Brandstätter E, Kühberger A, Schneider F. A cogni-

tive-emotional account of the shape of the probability 

weighting function. J Behav Decis Making. 2002;15: 

79–100.  

Brown AL, Imai T, Vieider F, Camerer CF. Meta-anal-

ysis of empirical estimates of loss-aversion. CESifo 

Working Paper No. 8848 (2021). Available at SSRN: 

https://ssrn.com/abstract=3772089 or 

http://dx.doi.org/10.2139/ssrn.3772089  

DeKay ML, Rubinchik N, Li Z, De Boeck P. Acceler-

ating psychological science with metastudies: A 

demonstration using the risky-choice framing effect. 

Perspect Psychol Sci. 2022;17:1704-36. 

https://pubmed.ncbi.nlm.nih.gov/?term=Almashat+S&cauthor_id=18164168
https://pubmed.ncbi.nlm.nih.gov/?term=Edelstein+B&cauthor_id=18164168
https://pubmed.ncbi.nlm.nih.gov/?term=Margrett+J&cauthor_id=18164168
https://ssrn.com/abstract=3772089
https://dx.doi.org/10.2139/ssrn.3772089


EXCLI Journal 2023;22:1012-1031 – ISSN 1611-2156 

Received: May 12, 2023, accepted: September 12, 2023, published: September 19, 2023 

 

 

1029 

De Martino B, Kumaran D, Seymour B, Dolan RJ. 

Frames, biases, and rational decision-making in the hu-

man brain. Science. 2006;313:684–7. 

Diederich A, Wyszynski M, Ritov I. Moderators of 

framing effects in variations of the Asian Disease prob-

lem: Time constraint, need and disease type. Judgm 

Dec Mak. 2018;13:529–46.  

Dolgopolova I, Li B, Pirhonen H, Roosen J. The effect 

of attribute framing on consumers’ attitudes and inten-

tions toward food: A meta-analysis. Bio-Based Appl. 

Econ. 2021;10:253-64. 

Druckman JN. Evaluating framing effects. J Econ Psy-

chol. 2001;22:91-101. 

Druckman JN. Political preference formation: compe-

tition, deliberation, and the (ir)relevance of framing ef-

fects. Am Polit Sci Rev. 2004;98:671-86. 

Florence ES, Fleischman D, Mulcahy R, Wynder M. 

Message framing effects on sustainable consumer be-

haviour: a systematic review and future research direc-

tions for social marketing. J Soc Market. 2022;12:623-

52.  

Gallagher KM, Updegraff JA. Health message framing 

effects on attitudes, intentions, and behavior: A meta-

analytic review. Ann Behav Med. 2012;43:101-16. 

Gilovich T, Griffin D, Kahneman D. Heuristics and bi-

ases. New York: Cambridge University Press, 2002. 

Gong J, Zhang Y, Yang Z, Huang Y, Feng J, Zhang W. 

The framing effect in medical decision-making: A re-

view of the literature. Psychol Health Med. 2013;18; 

645-53. 

Gosling CJ, Moutier S. High but not low probability of 

gain elicits a positive feeling leading to the framing ef-

fect. Front Psychol. 2017;8:81. 

Gosling CJ, Moutier S. Is the framing effect a framing 

effect? Q J Exp Psychol. 2019;72:1412-21. 

Grice HP. Logic and conversation. In: Cole P, Morgan 

JL (eds): Syntax and semantics, Vol. 3: Speech acts (pp 

41-58). New York: Academic Press, 1975. 

Higgins ET. Making a good decision: Value from fit. 

Am Psychol. 2000;55:1217-30. 

Hilton DJ. The social context of reasoning: Conversa-

tional inference and rational judgment. Psychol Bul. 

1995;118:248–71. 

Hogarth RM, Einhorn HJ. Venture theory: A model of 

decision weights. Management Sci. 1990;36:780-803. 

Huizenga HM, Zadelaar JN, Jansen BRJ, Olthof MC, 

Steingroever H, Dekkers LMS, et al. Formal models of 

differential framing effects in decision making under 

risk. Decision 2023;10:197–234. 

Im H, Chen C. To save or lose? A cross-national exam-

ination of the disease risk framing effect and the influ-

ence of collectivism. J Behav Decis Making. 2022;35: 

e2276. 

Kahneman D, Tversky A. Prospect theory: An analysis 

of decision under risk, Econometrica. 1979;47:263-91. 

Klein RA, Ratliff KA, Vianello M, Adams RB Jr, 

Bahník Š, Bernstein MJ, et al. Investigating variation 

in replicability: A “many labs” replication project. Soc 

Psychol. 2014;45:142–52. 

Kühberger A. The framing of decisions: A new look at 

old problems. Organ Behav Hum Dec. 1995;62:230–

40. 

Kühberger A. The influence of framing on risky deci-

sions: A meta-analysis. Organ Behav Hum Dec. 1998; 

75:23-55. 

Kühberger A. Risky choice framing by experience: A 

methodological note. Judgm Dec Mak. 2021;16:1314–

23. 

Kühberger A. Framing. In: Pohl R: Cognitive illusions: 

intriguing phenomena in thinking, judgment, and 

memory. 3rd ed. (pp 61-77). New York: Routledge, 

2022. 

Kühberger A. Publication bias in psychology. In: Ox-

ford bibliographies. Oxford: Oxord Univ. Press, 2023. 

doi: 10.1093/obo/9780199828340-0307. 

Kühberger A, Gradl P. Choice, rating, and ranking: 

Framing effects with different response modes. J Be-

hav Dec Mak. 2013;26:109-17. 

Kühberger A, Tanner C. Risky choice framing: Task 

versions and a comparison of prospect theory and 

fuzzy-trace theory. J Behav Dec Mak. 2010;23:314-29. 

Kühberger A, Wiener C. Explaining risk attitude in 

framing tasks by regulatory focus: A verbal protocol 

analysis and a simulation using fuzzy logic. Decision 

Anal. 2012;9:359-72. 

Kühberger A, Schulte-Mecklenbeck M, Perner J. The 

effects of framing, reflection, probability, and payoff 

on risk preference in choice tasks. Organ Behav Hum 

Dec. 1999;78:204-31. 

Kühberger A, Schulte-Mecklenbeck M, Perner J. 

Framing decisions: Real and hypothetical. Organ Be-

hav Hum Dec. 2002;89:1162-75. 



EXCLI Journal 2023;22:1012-1031 – ISSN 1611-2156 

Received: May 12, 2023, accepted: September 12, 2023, published: September 19, 2023 

 

 

1030 

Krupenye C, Rosati AG, Hare B. Bonobos and chim-

panzees exhibit human-like framing effects. Biol Lett. 

2015;11:20140527. 

Lakshminarayanan VR, Chen MK, Santos LR. The 

evolution of decision-making under risk: framing ef-

fects in monkey risk preferences. J Exp Soc Psychol. 

2011;47:689–93. 

Levin IP, Gaeth GJ. How consumers are affected by 

the framing of attribute information before and after 

consuming the product. J Cons Res. 1988;15:374-8. 

Levin IP, Schneider S, Gaeth GJ. All frames are not 

created equal: A typology and critical analysis of fram-

ing effects. Organ Behav Hum Dec. 1998;76:149-88.  

Li R, Smith DV, Clithero JA, Venkatraman V, McKell 

Carter R, et al. Reason’s enemy is not emotion: En-

gagement of cognitive control networks explains bi-

ases in gain/loss framing. J Neurosci. 2017;37:3588-

98. 

Loewenstein GF, Weber EU, Hsee CK, Welch N. Risk 

as feelings. Psychol Bull. 2001;127:267-86. 

Mandel DR. Gain-loss framing and choice: Separating 

outcome formulations from descriptor formulations. 

Organ Behav Hum Dec. 2001;85:56–76. 

Mandel DR. Do framing effects reveal irrational 

choice? J Exp Psychol: General. 2014; 143:1185-98.  

Marsh B, Kacelnik A. Framing effects and risky deci-

sions in starlings. Proc Natl Acad Sci U S A. 2002;99: 

3352–5. 

Moxey LM, Sanford AJ. Communicating quantities: A 

review of psycholinguistic evidence of how expres-

sions determine perspectives. Appl Cogn Psychol. 

2000;14:237-55. 

Nabi RL, Walter N, Oshidary N, Endacott CG, Love-

Nichols J, Lew ZJ, et al. Can emotions capture the elu-

sive gain-loss framing effect? A meta-analysis. Com-

mun Res. 2020;7:1107-30. 

O’Keefe DJ, Jensen JD. Do loss-framed persuasive 

messages engender greater message processing than do 

gain-framed messages? A meta-analytic review. Com-

mun Stud. 2008;59:51-67. 

O’Keefe DJ, Jensen JD. The relative persuasiveness of 

gain-framed and loss-framed messages for encourag-

ing disease detection behaviors: A meta-analytic re-

view. J Commun. 2009;59:296-316. 

Oliver A. Your money and your life: Risk attitudes 

over gains and losses. J Risk Uncertainty. 2018;57:29–

50. 

Peters E, Levin IP. Dissecting the risky-choice framing 

effect: Numeracy as an individual-difference factor in 

weighting risky and riskless options. Judg Dec Mak. 

2008;3:435–48.  

Pommerehne WW, Schneider F, Zweifel P. Economic 

theory of choice and the preference reversal phenome-

non: A reexamination. Am Econ Rev. 1982;72:569-74.  

Poor M, Isaac MS. Affective debiasing: Focusing on 

emotion during consumption attenuates attribute fram-

ing effects. J Behav Dec Mak. 2023;e2347;epub ahead 

of print.  

Reyna VF, Brainerd CJ. Fuzzy-trace theory and fram-

ing effects in choice: Gist extraction, truncation, and 

conversion. J Behav Dec Mak. 1991;4:249-62. 

Reyna VF, Brainerd CJ. Numeracy, gist, literal think-

ing and the value of nothing in decision making. Nat 

Rev Psychol. 2023;2:421–39. 

Roberts ID, Teoh YY, Hutcherson CA. Time to pay at-

tention? Information search explains amplified framing 

effects under time pressure. Psychol Sci. 2022;33:90–

124. 

Roiser JP, de Martino B, Tan GC, Kumaran D, Sey-

mour B, Wood NW, et al. A genetically mediated bias 

in decision making driven by failure of amygdala con-

trol. J Neurosci. 2009;29:5985–91. 

Rosenthal R. Binomial effect size display. In: Encyclo-

pedia of statistics in behavioral science. 2005. 

https://doi.org/10.1002/0470013192.bsa050. 

Rothman AJ, Salovey P. Shaping perceptions to moti-

vate healthy behavior: The role of message framing. 

Psychol Bull. 1997;121:3-19. 

Rothman AJ, Wlaschin J, Bartels RD, Latimer A, 

Salovey P. How persons and situations regulate mes-

sage framing effects: The study of health behavior. In: 

Elliot A (ed): Handbook of approach and avoidance 

motivation (pp 475-486). Mahaw, NJ: Erlbaum, 2008. 

Schneider SL. Framing and conflict: Aspiration level 

contingency, the status quo, and current theories of 

risky choice. J Exp Psychol Learn. 1992;18:1040-57. 

Schulte-Mecklenbeck M, Kühberger A, Gagl B, Hutz-

ler F. Inducing thought processes: Bringing process 

measures and cognitive processes closer together. J Be-

hav Dec Mak. 2017;30:1001-13. 

Shafir EB, Osherson DN, Smith EE. The advantage 

model: A comparative theory of evaluation and choice 

under risk. Organ Behav Hum Dec. 1993;55:325-78. 

https://econpapers.repec.org/RAS/psc166.htm
https://econpapers.repec.org/article/aeaaecrev/
https://doi.org/10.1002/0470013192.bsa050


EXCLI Journal 2023;22:1012-1031 – ISSN 1611-2156 

Received: May 12, 2023, accepted: September 12, 2023, published: September 19, 2023 

 

 

1031 

Sher S, McKenzie CRM. Information leakage from 

logically equivalent frames. Cognition. 2006;101:467-

94. 

Sher S, McKenzie CRM. Levels of information: A 

framing hierarchy. In: Keren G (ed): Perspectives on 

framing (pp 35-63). New York: Psychology Press, 

2011. 

Stanovich KE, West RF. Individual differences in rea-

soning: Implications for the rationality debate? Behav 

Brain Sci. 2000;23:645–65.  

Steiger A, Kühberger A. A meta-analytic re-appraisal 

of the framing effect. Z Psychol. 2018;226:45-55. 

Teigen K. Framing of numerical quantities. In: Keren 

G, Wu G (eds): The Wiley handbook of judgment and 

decision making (pp 568-589). Hoboken, NJ: Wiley-

Blackwell, 2015. 

Tversky A, Kahneman D. The framing of decisions and 

the psychology of choice. Science. 1981;211:453–8. 

Tversky A, Kahneman D. Rational choice and the 

framing of decisions. J Business. 1986;59:251-78. 

Tversky A, Kahneman D. Advances in prospect theory: 

Cumulative representation of uncertainty. J Risk Un-

certainty. 1992;5:297-323. 

Van Buiten M, Keren G. Speaker’s choice of frame in 

binary choice: Effects of recommendation mode and 

option attractiveness. Judg Dec Mak. 2009;4:51-63. 

Wang XT, Rao LL, Zheng H. Neural substrates of 

framing effects in social contexts: A meta-analytic ap-

proach. Soc Neurosci.2017;12:268-79. 

Wyszynski M, Diederich A. Individual differences 

moderate effects in an Unusual Disease paradigm: A 

psychophysical data collection lab approach and an 

online experiment. Front Psychol. 2023;14:1086699.  

 

 


