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Abstract

Daniel Kahneman, often in collaboration with Amos Tversky, developed foundational
frameworks for understanding human decision-making. Building on that tradition, this
article proposes that individuals’ ex ante assessments of the likelihood of good and bad
outcomes serve as reference points that shape the ex post utility of lottery outcomes. In
prospect theory, prior holdings act as reference points for evaluating outcomes—but

probabilities themselves play no such role.

This article introduces Managed Expectations Theory, which rests on two core
hypotheses:

1. Reference Point Hypothesis: Ex ante probabilities serve as reference points for
ex post utility. Specifically, more pessimistic expectations about uncertain
outcomes enhance ex post utility, regardless of whether the outcome turns out to
be good or bad.

Four experiments, using a nationally representative adult sample of over 1,000
participants, strongly support this hypothesis. Lower [higher] ex ante likelihoods

are associated with greater ex post utility for good [bad] outcomes.

2. Created Likelihoods Hypothesis: Recognizing that likelihood assessments act
as reference points, individuals deliberately manage these assessments to be
more pessimistic than an objective or statistical “outside view"—in order to boost

their ex post utilities.

Supporting this conjecture, the good outcomes participants labeled as “likely”

occurred far more often than the bad outcomes they labeled as “likely.”

These created likelihoods help explain a central feature of prospect theory’s probability
weighting function: the underestimation of high-probability good events and the
overestimation of low-probability bad events.

Keywords: Managed Expectations Theory, reference point, created likelihoods, ex ante
likelihood, ex post utility, likelihood assessments, probability weighting function,

prospect theory, risk beliefs
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“He robs present ills of their power who has perceived their coming beforehand.”
Seneca, 64 AD

1. The Rationality of Feeling: Introducing Managed Expectations
Theory

In the 1980s, a seemingly straightforward question posed by Richard Zeckhauser to
Daniel Kahneman at a conference sparked a profound insight into human decision-
making. Zeckhauser asked, “How much would you pay for a 50-50 chance to win
$100?” Kahneman, a Nobel laureate who had surely encountered similar problems

countless times, pondered the question before replying: “$38.”

Zeckhauser was taken aback. “Danny, that’s a terrible answer. You're a distinguished
professor with likely over a million dollars in your retirement account, an account that
gains or loses thousands of dollars daily. ' Yet, you're only willing to take a highly
favorable $100 bet for $38?” Kahneman'’s simple response encapsulated a deeper truth:

“But that’s how | feel.”

For years, Zeckhauser interpreted this anecdote as a textbook example of how even the
brightest minds are susceptible to behavioral biases. However, his perspective gradually
evolved. He realized that Kahneman “understood something deeper—how he

experiences life.”

This paper picks up on that crucial insight, expanding it into a broader framework: to
make optimal decisions, individuals must first understand their subjective experience of
life and then align their choices to enhance those experiences. Consider Kahneman'’s
$38 response: if someone is willing to forgo up to $11 in expected value (by refusing to
pay $39 for a fair coin flip with an expected value of $50) as a means to align with their
internal feelings, that decision may yield higher overall satisfaction, and thus be entirely

rational.

" See Rabin (2000) for a rigorous discussion of this inconsistency.



Kahneman’s seemingly conservative $38 offer could have stemmed from strong loss
aversion. However, if he also—or instead—internally assigned a subjective probability
lower than 50% to winning, his decision may well have been rational. He was, in effect,
adjusting his expectation to better align with his emotional experience, thereby
maximizing his received utility. This logic extends to negative outcomes as well: when
one assigns a higher likelihood to a bad result, the actual experience—regardless of the
outcome—may feel comparatively better. In essence, ex ante expectations act as

critical reference points that profoundly shape the emotional impact of outcomes.

1.1 Managed Expectations Theory

The central premise of this paper is that an individual’s received utility—the subjective
way they feel about an outcome—is a function of both the actual outcome and their
initial expectations. We introduce the Managed Expectations Theory, which comprises

two core components:

1. Reference Point Hypothesis: Ex ante likelihoods serve as reference points for
ex post utility. Specifically, more pessimistic expectations about uncertain
outcomes enhance ex post utility, regardless of whether the outcome turns out to

be good or bad.

2. Created Likelihoods Hypothesis: Recognizing that likelihood assessments act
as reference points, individuals deliberately manage these assessments to be
more pessimistic than an objective or statistical “outside view”"—in order to boost

their ex post utilities.

To empirically test this theory, we surveyed a nationally representative sample of adults.
To validate the first component of the theory, we hypothesized that individuals derive
greater ex post utility from an outcome—whether positive or negative—when an
external source provides less favorable likelihoods for that outcome. In our survey, the

instrument itself provided these likelihoods using terms such as “likely,” “very good

chance,” and “quite unlikely.”



This first component involved common risks situations in which subjects made no
decisions. They were simply informed of likelihoods, then told whether they received a
good or bad outcome, and finally were asked to report how they felt after receiving that
outcome. Responses were captured on a five-point scale across four experiments. For
three experiments, the possible responses ranged from “very unhappy” to “very happy”
(e.g., “very unhappy, somewhat unhappy, neutral, somewhat happy, and very happy”).
The fourth experiment used a parallel scale from “very dissatisfied” to “very satisfied.”

Subjects were randomized on both the stated likelihoods and the eventual outcomes.

In support of the Managed Expectations Theory, and in the spirit of Kahneman’s
emphasis on empirical validation, it presents experimental evidence documenting that

the ex ante likelihood of an outcome affects the ex post utility of that outcome.

Section 2 addresses the relationship between ex ante probabilities and ex post utilities
posited by the Reference Point Hypothesis. Section 3 describes the experiment
investigation and empirical tests for that hypothesis. Section 4 introduces the Created
Likelihood Hypothesis, the second component of Managed Expectations Theory,
Section 5 details the empirical tests for that hypothesis. Section 6 addresses the
dangers that arise when created likelihoods diverge from outside-view likelihoods, and
provides a sample calculation for an optimal created likelihood. Reference-Dependent
Effects are at the core of Managed Expectations Theory. Section 7 addresses such
effects in other contexts. Section 8 examines the relationship between the probability
weighting function of prospect and the probability weighting function of prospect theory.

Section 9 concludes.

2. Ex Ante Likelihoods and Ex Post Utilities

The key contribution of Managed Expectations Theory is to examine the impact of ex
ante subjective likelihoods on ex post utilities. Traditional analyses assume that
individuals reap utility on an objective basis. Thus, their utility depends merely on the

outcome, and in no way on the likelihood that it would be realized.

The concept of subjective utility allows individuals to have feelings about an outcome

from an uncertain process quite apart from what is actually received. Those feelings



relate to the individual’s condition before the outcome was received, namely the lottery
that the person held.

2.1Ex Ante Likelihoods as Reference Points

As observed at the outset, subjective utility posits that the individual “consumes” the
entire lottery experience, thus look backwards to see how favorable the received
outcome is relative to the prospects involved in the lottery that led to the outcome. The
worse (better) was that lottery, the greater (lesser) the individual’s subjective utility from
the outcome.

This formulation is a cousin to the concept of the traditional role of the reference point in
prospect theory. That concept takes account of one’s prior outcomes, such as a
person’s baseline asset position, in assessing the utility of the present outcome. Our

formulation adds one’s prior probabilities into that assessment.

An individual is seeking a job offer. One of our experiments will show that failing to get
that offer will be more unsatisfactory if one started with a likely chance of getting an offer
than if one started with a very unlikely chance.

Consider the opposite situation, where one is contemplating a low-probability bad
outcome, such as having a picnic spoiled due to the possibility of rain. We will show that
an individual looking back will probably reap a greater utility after a bad outcome occurs

if she contemplated a higher probability of that bad outcome from the outset.

2.2Likelihoods Rather than Probabilities

The vast majority of the literature on both classical economic theory and behavioral
decision analyses uses numerical probabilities to indicate how frequently a decision
maker expects an outcome to occur. Such formulations are analytically convenient and
readily comprehended by their predominantly professional readers. In the real world,
however, numerical probabilistic assessments are rarely the norm in contexts away from

gaming tables, statistical analyses, weather forecasts, and quantitative classes.

Not surprisingly, when presented risk information in survey contexts, or in the

experimental scenarios considered below, everyday people have difficulty in using



numbers to quantify the likelihood of outcomes. For that reason, stated preference
studies of risk often include extensive probability training components such as visual
aids in order to enable people to think sensibly in probabilistic terms, i.e., using

numbers.

However, it is more traditional, and often more straightforward, for people to think in
qualitative terms, such as unlikely or almost certain. Therefore, in our experiments we
chose to use verbal terms such as likely and very unlikely. Our discussion utilizes both
verbal and numerical terms. The analyses below could incorporate either numerical
probabilities or verbal terms to indicate likelihoods. What is essential for our results is
that individuals understand roughly what they indicate, and whether one term indicates
a significantly greater chance than another that an event will happen.

The likelihoods indicated in everyday individuals’ assessments are almost always both

subjective and verbally expressed. Moreover, they are also almost always amorphous,

since there is rarely hard data or objective outside information to inform them. This lack
of specificity gives individuals some latitude to assign probabilities, or some informal

verbal equivalents as a means to influence their own assessment of their future welfare.

3. Empirical Tests of the Reference Point Hypothesis

The data for our experimental analyses was elicited from a sample of 1,016 adults in a
U.S. national sample that was nationally representative based on gender, race, and
age.? The survey included two attention checks and was administered in January 2025
by Prolific on its online survey platform.® Membership to the Prolific panel excludes
participants who have provided low-quality responses in earlier surveys. Previous

research (Peer et al., 2022) has found that Prolific panel members perform better than

2 Almost all members of the sample responded both to the good or bad outcome question as well as the
subsequent experimental scenarios. One respondent did not answer the job application scenario,
reduction that sample size to 1,015, and two respondents did not answer the car accident, dinner, or
picnic scenario questions, reducing the sample sizes for those questions to 1,014. Online Appendix Table
A.3 reports the sample characteristics.

3 The survey was pre-registered at the American Economic Association registry for randomized control
trials AEARCTR-0014628 on October 22, 2024, and received Vanderbilt IRB approval #241704 on
October 22, 2024. We subsequently modified the survey to make wording changes, replacing probability
numbers by words, such as “very good chance.” Doing so did not affect the exempt status designation by
the IRB.



participants in other panels and platforms, such as Mechanical Turk. The survey took
under 15 minutes. Each respondent received $3 for completing the survey.

3.1 The Four Scenarios

Consider an individual confronting a lottery with a good and a bad outcome. The
Reference Point Hypothesis states he will have a greater ex post utility from a good

(bad) outcome if his ex ante likelihood for that outcome is lower (higher).

We will test the Reference Point Hypothesis using four hypothetical scenarios involving
uncertain outcomes from everyday life. They pertained to a possible job offer after the
job interview, a possible car accident risk given bad weather, a dinner that had to be
prompt because slow would require speeding through the main course and skipping

dessert to make a show on time, and a picnic where rain might fall.

Each scenario had two possible outcomes, e.g., get or not get the job, one good and
one bad, and four variants. A variant specified both whether the good or bad outcome
occurred, and whether ex ante that outcome was likely or unlikely. The wording for
whether the outcome was likely differed somewhat across the scenarios but was always
qualitative. The phrasing was very good chance or very little chance of getting the job or
having a car accident. For the dinner and a show it was quite likely or unlikely that the
service would be prompt. There was nothing in the scenarios to indicate that job
opportunities for which there was very little chance were more desirable than those for

which there was a very good chance.

Subjects were then asked about their level of satisfaction (for the job offer scenario) or
happiness (for the other three scenarios). There were five possible answers that varied
across the scenarios. Those answers were very dissatisfied, somewhat dissatisfied,
neutral, somewhat satisfied, and very satisfied for the job offer scenario, and very
unhappy, somewhat unhappy, neutral, somewhat happy, and very happy for the other
three scenarios. The four variants for a scenario were given to virtually the same

number of subjects. Those numbers were 253 or 254, and once 255.

The Appendix section A.2 presents the core text of one of the four variants of each

scenario questions. The Online Appendix Section A.2 provides the complete text of all



scenario variants. The survey always presented the job offer scenario first to subjects,
because it was a context that would be widely understood to have a consequential
personal impact. Half of the subjects were told that after the interview they had a very
good chance of receiving an offer. Half were told they had very little chance. Within
each of those categories, half were told they got an offer. Half were told that they did
not. The order of the other three scenarios was randomized across subjects. The other
three scenarios involved the motor-vehicle accident, prompt or slow dinner service, and
a possible rainy picnic. All four scenarios involved common, relatable situations,
bolstering the potential generalizability of the results. For each scenario, each of the
four variants (good or bad outcome, likely or unlikely) was received one quarter of the

time.

Table 1 shows the distribution of subjects’ responses. For each of the eight possible
outcomes, i.e., a good or bad outcome for each of four scenarios, we test whether the
outcome was likely or unlikely affected the satisfaction or happiness of the subjects. For
three good outcomes (got job, on time/prompt service, and picnic with no rain) and one
bad outcome (car accident), there was no statistically significant difference in
respondent satisfaction/happiness whether the outcome was likely or unlikely. The first
column in the table indicates the observed outcome. The second column indicates
whether the survey had indicated that observed outcome was likely. This categorization
of likelihood is consistent with the survey but is different than how the likelihood
information was presented in the survey. For example, consider those who did not get a
job offer and are labelled as unlikely in Table 1. Respondents in this group had been told
in the survey that there was a very good chance that they would receive an offer. Thus,
the prospect of not getting an offer was unlikely.

The results appear to display a ceiling effect; that is, large and nearly identical numbers
of subjects fell into the highest or lowest satisfaction category. There are two possible
explanations for this pattern. First, a more granular response scale could have identified
additional levels of satisfaction/happiness. Conceivably, had we offered further
categories of the extreme assessments, such as extremely satisfied being a more

positive rating than very satisfied and extremely dissatisfied being a more negative



rating than very dissatisfied, that might have yielded differences that were statistically
significant. A second possibility is that the utility derived from highly impactful lottery
outcomes such as getting a job offer or being involved in a car accident exceed the

likely influence of the managed expectations.
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Table 1. Distribution of Satisfaction Given Outcome and Stated Likelihood

Outcome Likelihood of | Very Somewhat Neutral Somewhat Very Significance

Outcome Dissatisfied/ | Dissatisfied/ Satisfied/ Satisfied/ (p-value)
Unhappy Unhappy Happy Happy

Job Likely 2 1 4 13 234

Job Unlikely 0 2 5 17 229 none

No Job Likely 36 129 62 10 17

No Job Unlikely 152 88 8 5 1 <0.0000 *#**

Car Accident Likely 168 65 14 4 2

Car Accident Unlikely 167 74 6 5 2 none

No Accident Likely 2 1 33 68 150

No Accident Unlikely 4 5 16 58 170 0.0285**

On time/prompt | Likely 1 6 9 32 205

On time/prompt | Unlikely 2 5 8 32 207 none

Late/Slow Likely 49 135 55 14 0

Late/Slow Unlikely 49 164 30 8 3 0.0297**

No Rain Likely 2 0 3 26 224

No Rain Unlikely 3 5 2 16 228 none

Rain Likely 124 102 19 4 3

Rain Unlikely 146 97 5 3 2 0.00971***

Notes: The reported p-values are one-tailed tests for whether significance levels: **p < 0.05, ***p < 0.01, ****p <0.00001.
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Table 1 also shows p-values for whether the satisfaction/happiness assessments differ
significantly for whether the survey indicated that the actual outcome in the first column
of Table 1 was likely or unlikely. All reported p-values in the table or in the text were

derived using a Mann-Whitney rank-sum test employing numbers in all five satisfaction

categories.

As expected, for four of the outcomes, the initial likelihoods of the outcomes strongly
affected subjects’ reported satisfaction/happiness. Among individuals who did not get a
job offer, expectations were very influential in affecting ex post utilities as indicated by
satisfaction levels. Few respondents felt satisfied after not getting the job offer.
Nevertheless, the levels of dissatisfaction differed dramatically. Of those respondents
who had been told that there was a very good chance that they would receive a job
offer, so that it was unlikely that they would not receive a job offer, 60% were very
dissatisfied when they did not receive one. This degree of dissatisfaction was
considerably greater than the 14% for whom no job offer was likely who were very
dissatisfied when not getting one. The overall differences between the likely and unlikely
groups for all the no job offer outcome responses has a p-value < 0.0001. As
mentioned, the apparent ceiling effect on the delighted subjects who got the job offer
(90% very satisfied) rendered the likelihood value for the likely and unlikely groups not
significant.

Individuals who avoided the car accident were much more likely to be happy if they
thought the accident was likely, 67% versus 59%. The p-value for the overall
likely/unlikely comparison when there was no car accident was 0.0285. In the
show/meal scenario, happiness with the late/slow outcome was perceived as worse if
slow/late was thought unlikely. Whereas 27% of those told that that the slow service
outcome was likely were at least neutral in their happiness, only 16% of those who were
told that it was unlikely were at least neutral. The significance levels for the differences
across all categories for likely/unlikely groups for the late/slow outcome has a p-value of
0.0297. Finally, rain on the picnic led to noticeably worse happiness among those not
expecting it. A substantial 59% of respondents who were told that rain was unlikely were

very unhappy as opposed to 49% who were told that rain was likely. Differences

12



between the likely and unlikely groups for the picnic scenario in which there was rain
had a p-value = 0.0091. In short, one pair of outcomes in each of the four scenarios
yielded significant differences in the degree of satisfaction/happiness with the outcome

that depended on the likelihood.

For all four of the scenarios considered, ex ante risk expectations are influential in
affecting how people rate the outcome for one of the two risk outcomes. There may not
be an observed impact in all risk outcome situations due to the role of ceiling effects and
the dominant influence of the lottery payoff wholly apart from managed expectations.
None of the statistically significant results were inconsistent with Managed Expectations
Theory. As hypothesized, a good outcome that was less likely or a bad outcome that
was more likely led to a better satisfaction/happiness result. The Reference Point

Hypothesis is strongly confirmed.

4. Created Likelihood Hypothesis

We now turn to the concept of created likelihoods. We simplify the exposition by
assuming binary outcomes, namely good or bad. It will be perceived as less bad to
receive a bad outcome that was 30% likely than an outcome that was 10% likely.
Similarly, getting a good outcome that was only 60% likely yields more utility than one
that was 80% likely.

Given this relationship between ex ante likelihoods and ex post utilities, individuals will
create likelihoods for themselves to increase their perceived welfares after the lottery is

resolved. Created likelihoods are thus reference points when assessing ex post utilities.

The general way to enhance ex post utility would be to have created likelihoods that
represent an underestimate for a good outcome, and an overestimate for a bad

outcome.

It is important to stress that created likelihoods are in an individual’s mind. The chosen
values will have no impact on the chance of an outcome. Note also, it is not necessary
for the sum of an individual’s created likelihoods for good and bad outcomes to sum to
1, whether using numerical values or words. Thus, he might assess a good outcome to

13



be moderately likely and a bad outcome to be very unlikely, in essence summing to less
than 1.

4.1Created Likelihoods and Outside View Likelihoods

If individuals do choose probabilities to secure a lower reference point, that
phenomenon should be demonstrable empirically. To see if this was the case, we asked
our subjects first to identify (only to themselves) a likely outcome for them, and to tell us
whether it was good or bad. We then asked them whether the actual outcome came out
good or bad, or was not yet known. We then asked the same questions for an unlikely

outcome.

We compare the value an individual seeking to enhance his ex post utility should
choose with an outside view assessment. By the latter, we mean what a poker
champion (Duke, 2018) or a superforecaster from the Good Judgment Project might
choose (Tetlock, 2006). The basic lesson is to underassess [overassess] the likelihood
of a good [bad] outcome to enhance how you feel about the received outcome. Table 2

summarizes these impacts on assessed likelihoods of created likelihoods.

Table 2. Desirable Ex Ante Likelihoods for Ex Post Utility Enhancement

Likely Outcome Unlikely Outcome
Good Outcome Likelihood Lower Than Outside View Lower Than Outside View
Bad Outcome Likelihood Higher Than Outside View Higher Than Outside View

Whether the outcome is likely or unlikely, it is desirable to under assess (overassess)
the likelihood of good (bad) outcomes.* To the extent the likely (unlikely) outcomes are
good (bad), the most pertinent cells in Table 2 are the top left corner for good outcomes
and the bottom right corner for bad outcomes.

4 While our theory highlights the emotional benefits of forming pessimistic expectations, it stands in
tension with well-documented tendencies toward overconfidence, wishful thinking, and a general
reluctance to appear overly negative. In fact, some research suggests that most people are natural
optimists, often inflating the likelihood of favorable outcomes. These competing forces—emotional
hedging versus optimistic bias—likely coexist, with one dominating depending on context, personality, or
stakes.

14



Figure 1 shows the qualitative shape of creative likelihoods. For good outcomes, the
created likelihoods will be below the 45° line, while the created likelihoods for bad

outcomes will be above the 45° line.

Fig 1. Created Likelihoods and Outside View Likelihoods

Bad Outcome

Created
Likelihood

Good outcome

0 Outside View Likelihood 1

Figure 1 reflects the three central features of the created likelihood hypothesis. 1. Good
outcomes are underassessed relative to outside views. The created likelihoods are
below the 45° line for good outcomes. 2. The created likelihoods are above the 45° line
for bad outcomes. Thus, bad outcomes are overassessed relative to outside views.
There also is a third element, which is discussed later in Section 8: The divergence
between an outside view likelihood is greater of high rather than low likelihood events. It
shares this feature with the prospect theory probability weighting function, and we

speculate that there is a common explanation.
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5. Empirical Tests for the Created Likelihood Hypothesis

Consider an individual confronting a lottery with a good and a bad outcome and posit
that the Reference Point Hypothesis is confirmed. That individual will create likelihood
values—lower for good outcomes and higher for bad outcomes—that lead to greater ex

post utility.

The likelihoods in our four scenario experiments were provided to the subjects, not
solicited from them. Hence, the results are silent on the question as to whether
individuals adjust likelihoods for this purpose. A rigorous test of the Created Likelihood

Hypothesis would require a much more extensive and elaborate set of experiments.

Nevertheless, the initial questions in our surveys provide some evidence on likelihoods
created to enhance ex post utilities from outcomes. Posit, as the Created Likelihood
Hypothesis does, that good outcomes have their likelihoods underassessed, and bad
outcomes have them overassessed. We asked our subjects to identify a likely outcome
and to tell us whether it is good or bad. (See Table 3.) When good outcomes were
identified as “likely,” they happened dramatically more frequently than bad outcomes
identified as “likely” (94.6% versus 70.9% of the time). This great disparity, significant at
the p < 0.0001 level is as expected if individuals appropriately downgrade the chances
for good outcomes far more heavily than for bad outcomes to enhance their ex post

utilities.®

The first stage of the experiment, which we report in this section, asked individuals to
identify a likely outcome and an unlikely outcome, and to indicate whether the outcome
was good or bad, and whether it was realized or not. The second stage of the
experiment, which was the focus of Section 3, involved the four hypothetical scenarios.
See the Appendix for descriptions of the actual experiments and the Online Appendix for

the full text of the experiments.

5 The results when subjects identified unlikely outcomes go in the posited direction: 64.5% of good
outcomes versus 57.2% of bad outcomes realized. However, as mentioned above, these unusually high
values suggest that the salience of unexpected outcomes influenced the events that were chosen.

16



5.1Good or Bad Outcomes Ildentified by Subjects Depending on Likelihoods

Table 3 presents the experimental findings on whether the outcomes identified by
subjects as likely or unlikely were considered good or bad. Although the terms “likely”
and “unlikely” carry some ambiguity, they imply a degree of belief. If individuals adjust
their subjective probabilities to enhance their ex post utility—as we posit—then we

would expect the following patterns:

o Likely outcomes identified as good should occur more frequently than likely
outcomes identified as bad.

e Unlikely outcomes identified as good should also occur more frequently than

unlikely outcomes identified as bad.

Naturally, other factors may influence the distribution of good and bad outcomes. Still, if
people indeed craft beliefs to maximize utility, the pattern of realized outcomes should

reflect these tendencies.

Table 3: Nature of Outcome Depending on Good or Bad Response
Outcome Specified by Subject (percentages in group)

Likely Outcome Unlikely Outcome
Responded Good Outcome 61.5 52.0
Good Outcome Realized 83.2 94.6“ 56.1 64.5°
Bad Outcome Realized 4.8 5.4 309 35.5
Outcome Not Yet Known 12.0 13.1
Total % 100 100 100 100
Responded Bad Outcome 38.5% 48.0%
Good Outcome Realized 248 29.1% 36.3 42.8°
Bad Outcome Realized 60.4 70.9 48.6 57.2
Outcome Not Yet Known 14.8 15.2
Total % 100 100 100 100

2 Numbers in italics are moderately-inflated outcomes that exclude from the percentage calculations the respondents
in the “Outcome Not Yet Known” group. N = 1,016 for the full sample.

The emphasis on good versus bad outcomes differs notably between likely and unlikely
responses. For likely outcomes, 61.5% of responses were good, compared to just
52.0% for unlikely outcomes—a statistically significant difference (p < 0.0001). Similarly,

48.0% of unlikely outcomes were identified as bad, compared to only 38.5% of likely

17



outcomes—again a significant difference (p < 0.0001). These results will become
important in Section 8 where we explore the implications for the shape of the probability

weighting function.

5.2Realizations When Good or Bad Outcomes Were Identified by Subjects

Subjects were also asked whether the outcomes that eventually occurred were good or
bad. Between 12% and 15% of the envisioned outcomes remained unresolved at the
time of the survey. To allow meaningful comparison, the percentages in Table 3 that

exclude unresolved cases are shown as the italicized values in the right-hand columns.

At first glance, the data for unlikely outcomes may seem counterintuitive: both good-
unlikely (64.5%) and bad-unlikely (57.2%) outcomes occurred more than half the time.
This is best explained by bias due to salience. Unlikely events that never happen tend
to fade from memory, while those that do occur become vivid and memorable—
precisely because they are unexpected. Consider how much more vividly people
remember a lost suitcase or a surprise raffle win than an uneventful flight or another
losing ticket. This cognitive distortion skews which unlikely examples subjects recall and

report. Therefore, we do not analyze the realization rates for unlikely outcomes further.

Instead, we concentrate on the Likely Outcome column in Table 3, where salience is
less likely to intrude on the results. Among those who identified an outcome as likely,
both good and bad outcomes were frequently realized. To understand the behavioral

pattern, we compare the italicized values for realized outcomes:

e According to the Created Likelihood Hypothesis, people would be inclined to
under assess the likelihoods of good outcomes and overassess the likelihoods of

bad outcomes as a strategy to enhance their ex post received utilities.

« If “likely” meant roughly the same to all respondents, and if salience played little
role, then belief manipulation should produce a substantial excess of good

versus bad outcomes in the likely outcome column.

Indeed, the data show a dramatic excess. While 94.6% of chosen good outcomes were

realized, only 70.9% of chosen bad outcomes came to pass—a statistically significant
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difference (p < 0.0001). This result is consistent with the prediction that people construct
likelihoods in a way that increases positive reinforcement after the fact.

Anecdotal evidence for such behavior is abundant. Consider the student who expects a
B+ despite an A— average and uses that belief to prepare emotionally for college
admissions disappointment. Or consider the man confronting ambiguous cancer
symptoms who leans toward a pessimistic prognosis to brace himself. Even the
authors—self-professed Bayesians—admit to similar mental tactics to protect their own

ex post well-being.

And this is not just modern psychology—it's embedded in our literature. Shakespeare,
for instance, vividly illustrates the strategy of setting low expectations to cushion life’s
outcomes. In Hamlet’s soliloquy (“the slings and arrows of outrageous fortune”), the
prince voices deep pessimism, possibly as a coping mechanism. But as Shakespeare
also warns, such mental defenses can misfire. In Othello, exaggerated distrust—born of

imagined likelihoods—Ileads to catastrophe.

It's important to note that our study did not directly test whether subjects consciously
created ex ante likelihoods to boost ex post utility. Such an inquiry would require a more
elaborate design and remains a task for future research. However, our findings strongly
suggest that the dramatic differences in realized outcomes between good and bad likely
events are consistent with the Created Likelihood Hypothesis—and, to our knowledge,

have not been previously documented.

6. Potential Losses from and Optimal Values for Created Likelihoods

Behavioral practices, even when they increase perceived utility, rarely come without
costs. Created likelihoods that represent adjustments from the outside view, for
instance, may offer psychological benefits but also carries two potential drawbacks: loss

of credibility and distorted decisions.

6.1Loss of Credibility Due to Excess Adjustment

Posit that the true likelihood that you secure a promotion is 85%. It might be credible if

the created likelihood in your mind were 70%, but it would not be if you made it 40%.
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The potential for distorting decisions and the potential for loss of credibility limit the
extent to which individuals seeking to maximize their perceived ex post utilities should
adjust their subjective assessments. The first concern is non-existent if no decision is to
be made; it is minor if the decision will be little affected by the implicit probability. The
second concern of loss of credibility will be major for a crack Bayesian decision maker,
but secondary for a gullible self-fooler. In short, there will be an optimal degree of

adjustment depending on the context and the individual.

6.2Distorted Decision Making

While modifying subjective likelihoods can enhance perceived outcomes, the
adjustment process can negatively influence behavior. For example, someone who
underestimates their chances of securing a job might choose not to apply, even when it
would be rational to do so.

Of course, not all lotteries involve active decision-making. Consider a case where a
doctor informs you that, based on your symptoms, you're being sent for a test to
determine whether you have cancer. Regardless of the likelihood you assign to a
positive result, the test will occur. Similarly, a professor coming up for tenure must face
the process unless they are so pessimistic as to withdraw—again, her subjective view of
her prospects does not influence whether the lottery is faced.

To clarify this distinction, we refer to situations where a decision is involved as decision
lotteries, and those where participation is unavoidable as forced lotteries. Even in
decision lotteries, adjusting subjective likelihoods away from their objectively assessed
values may still be beneficial—provided the increase in expected utility from enhanced
perception outweighs the potential costs of a distorted decision. Because of the costs
imposed by distorted decisions, one would expect the role of created likelihoods to be
greater for decision lotteries than forced lotteries. Decision lotteries also raise additional
complications in that there is the risk of embarrassment after an unfavorable lottery
outcome after making a decision such as cancelling an outdoor event for a day that
proves bright and sunny.
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6.3 Big Ticket Decisions

Our article began by praising Danny Kahneman for following his received utility when
determining his willingness-to-pay for a 50% chance at $100. He responded $38 even
though a confirmed “rationalist” would have chosen a far higher value. We suspect that
Danny, who understood the rationalist approach at a deep level, would have pushed
himself away from gut feelings and toward the rational choice—what he labels System 2
thinking (Kahneman, 2011)—had the stakes been dramatically higher. The general
lesson, we believe, is that: When $100 is at stake, follow your feelings. When $100,000
is at stake, take your time, break out the pencil and paper, and perhaps consult a
rationalist expert. When your decision might get distorted, that expert would also identify
and stress the dangers of an extreme difference between a created likelihood and the

outside-view likelihood.

6.4 The Optimal Created Likelihood

We now illustrate the choice of an optimal created likelihood. For expositional ease, our
illustration addresses forced lottery situations for a good outcome and employs
numerical probabilities. Dealing with decision lottery situations would just be messy
given the complications introduced by the individual choice component. Dealing with
bad outcomes would just be repetitive.

The individual confronts a situation where he is focused on the good outcome with a
strong likelihood. While the actual balancing process is likely to be subjective and not
guided by precise analytics, the quantitative formulation below illustrates the tradeoffs
involved. He must determine the optimal reduction, r, in this likelihood to maximize his
ex post utility. Taking account of the good and bad outcomes and the probabilities that
they will arise, and assuming no loss in credibility, the expected benefit he will get from
reduction r is b(r). While greater values of r will boost the benefit from reduction,
credibility, c(r), will suffer as the reduction is increased. Suppose that the net benefit, n,
from the reduction is given by n(r) = b(r)c(r).

Note, that is all a highly subjective process designed to influence the individual's ex post

utilities. Note also, though we will employ explicit functional forms and numerical values
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to illustrate, we expect that ordinary people will be thinking in terms of squishy likelihood

terms.

Figure 2 shows the results. Benefits, b(r), and net benefits, n(r), are measured on the

left vertical axis. Credibility, c(r) is measured on the right vertical axis. The net benefits

curve is the solid line in Figure 2, which rises and then falls with higher levels of r.

Benefits

Fig. 2. Optimal Reduction of Ex Ante Likelihood of a Good Outcome®
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Reduction of Likelihood, r

* b(r) = 10r- 20r?
= n(r) = 10r - 30r? - 80r* + 200r*
== c(r)=1-r-10r

If, contrary to reality, the individual did engage in precise optimization, he would pick r to

maximize n. Posit well behaved functions, b'(r) > 0, b"(r) < 0, c'(r) < 0, and c"(r) < 0.

Thus, taking the derivative and setting it equal to 0, we get:

b'(r)c(r) = -c'(r)b(r), which implies b'(r)/b(r) = -c'(r)/c(r).

6 The values used for this calculation are b(r) = 10r — 20r2, c(r) = 1 - r — 10r2. The equation for n(r) is n(r) =
b(r)c(r) = 10r — 30r2 — 80r3 + 200r*.
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In other words, for these offsetting multiplicative functions, the absolute value of the
elasticity of b(r) with respect to r equals the absolute value of the elasticity of c(r) with

respect to r, an intuitive result.

The qualitative shapes of the curves will be independent of the probability a fully rational
Bayesian would assign to the good outcome. Of course, the optimal value of r would

depend on that fully rational probability.”

7. Reference-Dependent Effects

The primary contribution of Managed Expectations Theory is to show that the utility an
individual assigns to an outcome once it is known depends on the likelihood the
individual assigned to the outcome before the lottery was run. In short, ex ante

likelihoods exert a reference-dependent effect on ex post utilities.

Reference-dependent effects play a prominent role in the value function of prospect
theory (Kahneman & Tversky, 1979). An individual assigns a utility to an outcome
relative to a reference point, not in absolute terms. An outcome is classified as a gain or
loss based on its deviation from that reference point. A central finding is loss aversion:

small losses count much more than small gains.

Created likelihoods and the value function of prospect theory are fundamentally alike in
having a prior state significantly influence an ex post utility. They are fundamentally
different in two ways: 1. The prior state for created likelihoods is a probability; for
prospect theory’s value function it is the utility of a prior outcome, such as baseline
assets. 2. The probability for created likelihoods is subjective; it exists only in the
decision maker’s mind. The prior outcome for prospect theory’s value function is

objective and known.

This section discusses prior work incorporating reference dependent effects on payoffs

and probabilities and briefly introduces the probability weighting function (PWF). It then

7 A somewhat related observation is that the deviation of the probability weighting function from the 45°
line for high probabilities varies with the underlying probability.
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turns to intriguing similarities and differences between the shape of the probability
weighting function and the way created likelihoods are structured.

7.1 The Empirical Approach to Assessing Decisions

‘I observe it. Therefore, | predict it.” Daniel Kahneman offered this comment as a
discussant of Viscusi’'s (1989) “Prospective Reference Theory” paper at an American
Economic Association conference. A hallmark of Kahneman’s work more generally was

grounding theory in evidence of systematic aspects of individual behavior.

The main theme of Viscusi’s article, and of Viscusi (1985), is that most of the anomalies
in prospect theory would be generated as theoretical predictions by applying Bayesian
prior beliefs to lotteries in which people did not treat stated probabilities as fully
informative. In contrast, the shape of the probability weighting function and various well-
known anomalies were behaviors that might potentially occur for individuals who acted
in accordance with prospect theory depending on the specific functional form that is
used, but the anomalies were not unambiguous predictions of the theory. As Kahneman
indicated, his approach was predominantly empirically based, as the behavior
exemplified in their constructed experiments, and observed in societal decisions more

generally, provided the impetus for prospect theory and much of his other research.

The strong empirical foundation of Kahneman and Tversky’s (1979) prospect theory
model and of Tversky and Kahneman’s (1992) cumulative prospect theory model is
evident in the PWF component of prospect theory. The PWF details how individuals
weight different probabilities in real life decision making. There has been extensive
research on the value function component of prospect theory. By contrast, the PWF is
almost a neglected sibling, though it too plays a central role in the prospect theory

model.

This article introduced a theory for why the subjective values that individuals employ
when confronting a lottery deviate from an outside view of objective risk levels. It
posited that those likelihoods are set by the individual to increase the benefit derived

from a favorable outcome and to diminish the dissatisfaction associated with an adverse
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outcome. The PWF similarly deals with distortions of probabilities from an outside view,
but its distortions have no prescriptive role.

7.2 Reference-Dependent Effects for Payoffs and Probabilities

A fundamental component of prospect theory is that there are reference point effects
with respect to the wealth levels in the value function.® A central finding in prospect
theory is that individuals are strongly influenced by reference points when they assess
their well-being. Thus, an investor whose current wealth is $1.1 million will feel better if
his recent wealth was $1.05 million as opposed to $1.15 million.

Even for small amounts, people are particularly averse to losses. Hence, preferences
deviate from the standard economic assumption that for very small changes in wealth,
the marginal utility (or marginal value) of increases in wealth will equal the marginal
utility of decreases in wealth. The role of the reference-dependence effects with respect
to the valuation of outcomes is the focus of substantial research, such as Bateman et al.
(1997), Munro & Sugden (2003), and Koszegi & Rabin (2006). One might also view the
endowment effect (Kahneman, Knetsch, & Thaler, 1990; Jones, 2025) as embodying
the same kind of phenomenon in that people and other animal species, such as
chimpanzees, may place a premium on objects in their possession. A more general
formulation of such phenomena is the status quo bias analysis of Samuelson and
Zeckhauser (1988). It shows that people are reluctant to alter a wide range of decisions,

including matters such as choice of health and retirement programs.

There also may be reference-dependent effects with respect to probabilities (Viscusi,
Magat, & Huber, 1987; Viscusi & Huber, 2012). Just as there is a possible asymmetry in
valuation of outcomes, there may be an asymmetry in changes in the probability
associated with different outcomes. Moreover, in these analyses, the magnitude of any
reference-dependent influence for increases or decreases in the probability depends on
whether the outcome involves a loss or a gain. The role of possible asymmetric
influences for losses and gains is a component of the Tversky and Kahneman (1992)

8 Presumably, this also applies to holdings of assets other than dollar wealth.
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cumulative prospect theory model, but that analysis focused on levels of probabilities
presented in lotteries rather than changes in probabilities.

Our analysis of reference-point effects for the risk beliefs differs starkly from reference-
effect analyses in the literature. We posit an interaction between utility levels that are
derived and the subjective likelihood of the lottery outcome, wholly apart from situations
in which there has been an underlying change in the probabilities of the lottery
outcomes. We assert that the likelihoods of outcomes serve in a manner not unlike the
role of wealth-level reference points in influencing the ex post utility levels from lottery
outcomes. Worse likelihoods—lower subjective ex ante values for good outcomes,
higher ex ante values for bad outcomes—enhance an individual’s ex post utilities for
either good or bad outcomes. Those likelihoods can create a reference point in two
different ways. First, they can serve as prime reference points on their own as in the
case the reference-dependent effects for risk levels that have previously been
discussed in the literature. Second, they can be key parameters in defining the
individual's expected utility after the lottery is resolved. The interaction of the subjective
likelihood with the lottery payoff in determining the ex post utility from the lottery

outcome is a prime novel feature of our analysis.

8. The Probability Weighting Function and Created Likelihoods

Suppose that intellectual influence is measured by the classroom minutes to all students
devoted to a concept. That metric, we speculate, would show that loss aversion has had
at least 10 times the influence of the PWF, its prospect theory sibling. At least two
factors contribute to loss aversion’s extreme edge: It is more convincing to demonstrate
in experiments. It has benefited from more conceptual support. This article tries to help
right that balance by introducing created likelihoods, which also influence risk beliefs,

and discussing their relationship to the PWF.

When people are making decisions involving risks in the prospect theory model, the
probabilities of the different outcomes play no role in the valuation of outcomes. Rather,
the stated probabilities p are replaced in prospect theory by decisions weights 11(p),

which are function of p. At the endpoints, 11(0) = 0, and 11(1) = 1. The intermediate
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probabilities diverge from the actual probabilities is a systematic way. As sketched by
Kahneman and Tversky (1979) in a figure with the stated probability on the horizontal
axis and the decision weight on the vertical axis, the hypothetical weighting function, in
effect overestimates low probabilities and underestimates high probabilities. The
apparent impetus for this relationship was Kahneman and Tversky’s experimental

evidence regarding lottery decisions.

The initial prospect theory model did not specify the patterns of risk beliefs for
probability values approaching the 0 and 1 endpoints. The cumulative prospect theory
model in Tversky and Kahneman (1992) addressed this issue. The cumulative prospect
theory model retained the prospect theory assumption that P(0) = 0, and P(1) = 1, but it
was more explicit regarding the shape of the function near these endpoints. Their
analysis of the PWF associated with experimental lottery choices employed a nonlinear
functional form given by a power function that took one form when the lottery payoff
involved gains and a different form when the lottery payoff involved a loss. The result of
using these functional forms was that there was sharp curvature near the endpoints,
diminishing the extent of any possible discontinuity between actual and assessed
probabilities at the endpoints. Wu and Gonzalez (1996), Gonzalez and Wu (1999), and
Bleichrodt (2001) adopted a similar approach in which there is an S-shaped probability
weighting function for the probabilities implied by their experimental tests.

Many researchers have assessed the shape of the PWF empirically. Figure 3 illustrates
a typical finding. The dashed line is the 45° line for which the probability weight equals
the outside view of the probability. The solid line is the estimated pattern of the decision

weights.
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Fig. 3. Typical Graph of the Probability Weighting Function
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Across studies, the qualitative features are the same. Initially, the S-shaped function
rises above 0. It then crosses the 45 line from the top somewhere below 0.5. It then
falls below the 45° line before rising as it goes toward 1. The gap from the 45’ line is
much larger for high values than for low values. Some studies have the function

converge to 0 and 1 at 0 and 1. Others stop short of providing values at the extremes.

Cumulative prospect theory also introduced a fundamental refinement in the
development of the PWF. It permitted the probability function relationship to vary
depending on whether the lottery pertained to a loss rather than a gain (Tversky &
Kahneman, 1992). As in the formulation in prospect theory, the PWF incorporates

decision weights that diverge from 1 for both gains and losses.
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8.1Created Likelihoods’ Relationship to the Probability Weighting Function

The concept of a PWF has been employed in an array of contexts that examine non-
expected utility. In prospect theory, it represents the weight that an outcome gets when

making a decision.

The primary role of created probabilities is to raise received utilities whatever the
outcome, and thereby raise ex post utility. Prospect theory has no equivalent concept. In

many contexts, created likelihoods play no role in decisions.

Despite these stark differences, we believe that the created likelihoods phenomenon
has a direct relationship with the PWF. Posit that an individual, who is anticipating his ex
post utility is determining what likelihood she should assign to the good outcome and
then to the bad outcome. First, notice that there is no need to have the likelihoods add
to one. Thus, posit a situation where an objective observer would say the good outcome
is very likely. An individual facing this situation might call the good outcome likely and
the bad outcome 50-50.

Note also that the PWF allows for precisely this inconsistency. The weight on the more
likely alternative plus the weight on the less likely alternative do not add to 1. Generally,
indeed, they will add to less than 1, since the function in Figure 3 falls further below the
45’ line for high values than if falls above for low values. Thus, if an individual assigns a
weight of 10% to announced 5% chance of having an auto accident, but an 80% weight
to a 95% chance of not having an accident, she is only accounting for 90% of the total

outcomes.

We attend to two anomalies in the shape of the PWF: 1. It overweights for low values
and underweights for high values. 2. The underweighting for high values is far greater.
Our theory posits that good outcomes will be underassessed and bad outcomes
overassessed. The first anomaly would be explained in our reference-point context for
individuals if many more likely outcomes were thought of as good than unlikely

outcomes were thought of as good. The actual results are 61.5% for likely outcomes
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that were considered to be good versus 52.0% for unlikely outcomes that were
considered to be good. The difference is significant at the p < 0.0001 level.®

However, it is far from true that bad outcomes cannot be likely nor good outcomes
unlikely. Thus, the PWF and created likelihoods differ in the treatment of these two
situations. That is not surprising once we recognize that the objectives for the two
concepts differ. The PWF explains how people make decisions. Created likelihoods
explain how people adjust their probability assessments to enhance their ex post

utilities.

Our analysis comes from a quite different direction. It asserts that ex ante likelihoods
serve as reference points when judging outcomes, quite apart from weights when

making decisions.

Interestingly, and not surprisingly, it discovers the same shape of curve for two important
cases—below the 45°line for high-value probabilities of good outcomes and above it for
low-value probabilities of bad outcomes. Table 3 presents evidence that individuals tend
to think predominantly in terms of good outcomes for high-likelihood events. Hence, we
will focus on good outcomes when analyzing the link between created likelihoods and
the PWF for high-likelihood events.

Low-likelihood events involve more factors. We posit a significant difference between
bad outcomes and good outcomes for low-likelihood events. For them, bad outcomes
tend to have a “thrust-upon-them” feature, as say when worrying about a contracting
disease or suffering from a corporate layoff. Low-likelihood good outcomes tend to have
a decision element, such as purchasing a lottery ticket, or applying for a reach college
or a reach job. Thus, the combination of a bad outcome and a low likelihood well fits our
framework, and we would expect created likelihoods to be above outside view

assessments.

9 Another possibility is that individuals do not have a standard template for adjusting high and low values,
but rather differentiate the shape depending on whether they are focusing on a good or bad outcome. To
our knowledge, analyses of the probability weighting function have not focused on the question whether

the asked-for outcome is good or bad.
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Assessments for low likelihood, good outcome lotteries have two possibly conflicting
elements. They get assessed below outside views as a means to enhance ex post
utility. They must be assessed reasonably close to (or perhaps above) outside views;
otherwise the lottery wouldn’t be taken. Recognizing these potentially clashing factors
for good outcomes, our comparisons of the PWF and the nature of created likelihoods

for low-likelihood events will focus on bad outcomes..

8.2 The Joined Forces Conjecture: The PWF and Created Likelihoods Given a
Decision

Presumably, the factors that underlie the PWF and the created likelihood concept both
operate in individuals’ minds, particularly when individuals must make a decision and
PWFs come into play. Looking back to Figures 1 and 3, we would expect something of a
blend. The figures reinforce each other at low likelihoods for bad outcomes and at high
likelihoods for good outcomes. Thus, overassessment for the former should be

increased as should underassessment for the latter.

By contrast, the two figures tug in opposite directions for the other two cases (bad
outcomes-high likelihoods and good outcomes-low likelihoods), which fortunately we
believe are less likely to arise. Thus, a blending would temper the PWF tendency to
underassess bad outcomes with high likelihoods and to overassess good outcomes with
low likelihoods. Indeed, the tempering could be sufficient that the created likelihood
shape (underassessment for a bad outcome and overassessment for a good outcome)

could predominate.

Both the PWF and created likelihoods identify a greater divergence from the outside
view for high than low likelihoods. This anomaly, we conjecture, can be explained as a
somewhat imprecise variant of the Weber-Fechner Law. Weber’s Law, one component
of Weber-Fechner, is sometimes informally explained as: “the minimum increase of
stimulus which will produce a perceptible increase of sensation is proportional to the
pre-existent stimulus.” In our context, an individual who is seeking to influence her utility
through a choice of likelihood values will adjust a likelihood assessment by a magnitude
that varies strongly with its outside-view value. Thus, what might have been accurately

assessed as a 95% probability will be adjusted to a 75% probability, whereas a 5%
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probability may only be adjusted to a 12% probability. Note, since likelihoods and
probabilities are constrained by zero and certainty, the adjustments are less than
proportional for the different probability levels but go strongly in the posited direction:
the absolute differences between the outside view of high likelihood outcomes and their

created likelihoods are far greater than they are for low likelihood outcomes.

This differential impact contributes to the greater influence of created likelihoods for high
likelihood events, as indicated in Figure 1. The impact of created likelihoods will tend to
increase the degree of probability underestimation for likely outcomes, which tend to be
good. Similarly, created likelihoods will tend to increase the degree of probability
overestimation for unlikely outcomes, which tend to be bad. Each of these influences
will contribute to the observed PWF shape in Figure 3, which exhibits greater

divergence from the higher outside view probabilities.

These observations on the relationship of created likelihoods to the probability weighting
function are preliminary and speculative. However, we believe that if individuals do
adjust likelihoods to enhance their ex post utilities that process will ultimately intertwine
with how they treat probabilities more generally. That intertwining will help to reduce or
avoid the cognitive dissonance from two different methods of treating likelihoods.

9. Conclusion

Our experimental study with over 1,000 participants and four distinct scenarios
supported two core predictions that are explicitly required by Managed Expectations
Theory. First, when outcomes were good, participants’ ex post utilities were significantly
higher if ex ante likelihoods had been low (in one scenario). Second, when outcomes
were bad, ex post utilities were significantly higher if those outcomes had been seen as
likely (in three scenarios). However, these likelihoods were externally imposed by the
experiment, not generated by participants themselves. Thus, the findings are silent on
whether individuals create likelihoods to enhance their own welfare. The theory’s
created likelihoods component holds that individuals actively shape their beliefs about
future outcomes to improve their emotional responses after the fact. Before the “lottery”

is resolved, they strategically lower the perceived chance of a good outcome and inflate
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the chance of a bad one. These adjusted expectations become reference points that,
when contrasted with reality, heighten ex post utility regardless of the result.

Initial responses in our surveys provide suggestive evidence. When participants
deemed good outcomes “likely,” those outcomes occurred much more often (94.6%)
than when bad outcomes were deemed “likely” (70.9%). This asymmetry is consistent
with people inflating the likelihood of bad outcomes and deflating that of good ones—a

pattern that would enhance their emotional well-being no matter the result.

It is important to emphasize that the individuals in our experiments—and in the
framework of Managed Expectations Theory—are assessing likelihoods and
experiencing outcomes for themselves. When assessments instead come from agents
acting on behalf of principals, other considerations may intervene. A faithful agent, such
as a mother deciding for her child, might still craft likelihoods that enhance the child’s ex
post utility. But many agents have interests of their own, and those interests often
diverge from the principal’s. The car salesman wants the buyer to overestimate the
reliability of a vehicle; the insurance agent, by contrast, benefits if the client

overestimates the likelihood of loss.

Individual decisions on behalf of their own welfare often reflect the influence of created
likelihoods. When President Obama faced the decision to authorize a mission to capture
or kill Osama bin Laden, the intelligence was circumstantial. The head of the CIA’'s bin
Laden unit estimated a 95% chance that bin Laden was present. Retrospective
accounts place most estimates in the 70-80% range. Yet Obama declared the odds to
be fifty-fifty. (See Friedman & Zeckhauser 2024.) Was this a constructed likelihood to
maximize his ex post utility, regardless of the outcome? Did reputational concerns,
which often affect agents, play a role? His conservative estimate did not distort the
decision; he still approved the mission. However, it may have served as a reputational
hedge. In the event of success, no one would care about the initial estimate. In the

event of failure, a low probability would offer some protection.

Fortunately, as we point out, there is also ample anecdotal evidence that individuals do

create likelihoods to enhance their ex post utilities. Thus, we underassess our prospects
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for getting a job, so we will feel better whatever the outcome. We overestimate the

prospects for rain at our grand outdoor event, also to enhance our ex post utility.

Future studies, it is clear, should test empirically when and to what extent individuals
adjust likelihoods to bolster their ex post utilities. For example, do they depart less or
more from the outside view when confronted with a decision lottery as opposed to a
forced lottery? Concerns about decision distortion would push to less. However,
involvement in the decision would push to more if that magnified the influence of

reference points. Only testing can tell us the resolution of these forces.

At a much more general level, the created likelihoods concept encapsulates the wisdom
of Danny’s $38 dollar assessment. He secured higher ex post utility, as virtually all of us

would, when he made choices in accord with how he would feel.

Daniel Patrick Moynihan coined the famous adage: “Everyone is entitled to their own
opinions, but they are not entitled to their own facts.” Superficially, it suggests a
compelling parallel in decision-making: “Everyone is entitled to their own utilities, but
they are not entitled to their own likelihoods.” This logic falters, however, when as
we’ve demonstrated, ex ante likelihoods impact ex post utilities. In such cases, relying

on one’s own created likelihoods is the path to higher utilities.

In closing, your authors must admit: Despite the creative contributions of this paper,
we’ve wisely chosen not to be optimistic about its reception. That way, whether it is met
with acclaim or apathy, we can enjoy the warm glow of exceeded expectations—or the

cold comfort of having been right.
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Appendix. Survey Questions for the Experiments

Below we present portions of the text of the survey questions used for the two
experimental components. Section A.1 presents the likelihood experiment discussed in
Section 5, and Section A.2 presents experimental scenarios that were the focus of
Section 3. The Online Appendix presents the full text of each component using the

same numbering of the sections.

A.1 Likelihood Experiment Survey Text

The focus of the likelihood experiment component is to test whether higher probability
risks that people encounter are more likely to be lotteries with favorable outcomes,
whereas lower probability risks are hypothesized to be unfavorable. The text of the
principal questions appears below.

Please identify a risky situation in which the main outcome of interest, whether it was
good or bad, was quite likely to occur. That is, this should be a situation where the
main outcome of interest had a far higher than 50% chance to occur. In a few words,

please describe the quite likely main outcome of interest.

How would you characterize the main outcome of interest? Was it a good outcome or a

bad outcome? Please select the option that best fits your situation.
A good outcome. The main outcome of interest would have made me better off.

A bad outcome. The main outcome of interest would have made me worse off.

If this risky situation been resolved, how did it turn out?
The good outcome occurred.
The bad outcome occurred.

| don’t know the outcome yet.
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Please identify a risky situation in which the main outcome of interest, whether it was
good or bad, was quite unlikely to occur. That is, this should be a situation where the
main outcome of interest had a far lower than 50% chance to occur. In a few words,

please describe this highly unlikely main outcome of interest.

How would you characterize the main outcome of interest? Was it a good outcome or a

bad outcome? Please select the option that best fits your situation.
A good outcome. The main outcome of interest would have made me better off.

A bad outcome. The main outcome of interest would have made me worse off.

If this risky situation been resolved, how did it turn out?

The good outcome occurred.
The bad outcome occurred.

| don’t know the outcome yet.

A.2 Survey Text for the Experimental Scenarios

This section presents a sample question for each of the four experimental scenarios.
The order in which they appear follows the presentation in the paper: job interview, car
accident, dinner before the show, and picnic with a chance of rain. We provide the five
satisfaction ratings for the job interview scenario below. The rating scale for the other

scenarios also involves five categories but are in terms of happiness ratings.

A.2.1 Job Interview Scenario

You applied for a job and received an interview. You prepared extensively for the
interview. After the interview, you thought there was a Very Good chance that you
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would receive an offer. However, you did not receive a job offer. How would you feel
about this job outcome?

Very Dissatisfied
Somewhat Dissatisfied
Neutral

Somewhat Satisfied

Very Satisfied

A.2.2 Car Accident Scenario

Suppose you had to make a car trip in dangerous weather. There was Very Little
chance that you would have an accident that would cause property damage. You drove
carefully and did not have an accident. How would you feel about this trip after not

experiencing an accident?

A.2.3 Dinner and a Show Scenario

You had tickets with friends to go to a show last Friday evening. You were in charge of
plans. Given the group’s responsibilities, it could only go to the ideal nearby restaurant
with a limited time before the show. Nevertheless, you thought it quite likely that the
service would be prompt. If so, your group could finish its dinner as desired, including
dessert, and then go to the show on time. In fact, service was slow. Your group had to
move quickly through the main course and skip dessert. How do you feel about the

dinner?

A.2.4 Picnic and Chance of Rain

The situation below involves the chance of having sunny weather for a picnic with your
friends over the weekend. The survey will ask you to assess the degree to which you

find the outcome attractive or unattractive.
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Suppose you organized a picnic over the weekend for a number of your friends for the
birthday for one of them. You planned a number of outdoor activities. The day before the
picnic, the weather forecast said that a sunny day was likely. However, for the entire
picnic there was intermittent rain. Almost all of the planned outdoor activities had to be

cancelled. The picnic was not a success. How would you feel about the picnic?
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Online Appendix for Richard J. Zeckhauser and W. Kip
Viscusi, “Ex Post Likelihoods and Ex Post Utilities”: Survey
Questions for the Experiments

Below we present the full text of the survey questions used for the two experimental
components. Section A.1 presents the full text for the likelihood experiment, which was
the first experimental component that the subjects considered. Section A.2 presents the
text for all four variants of each of the experimental scenarios. Section A.3 reports the

sample characteristics.

A.1 Likelihood Experiment Survey Text

The focus of the likelihood experiment component is to test whether higher probability
risks that people encounter are more likely to be lotteries with favorable outcomes,
whereas lower probability risks are hypothesized to be lotteries with unfavorable
outcomes. The text of the questions appears below beginning with an introductory slide
to alert respondents to the nature of the task.

Many decisions that we make have an uncertain outcome. Decisions often involve a
chance that the main outcome of interest will occur. Please think about examples from
your own recent experience. They could relate, for example, to employment, health,
personal relationships, or recreational opportunities. Sometimes the main outcome of
interest in these risky situations is a good outcome. The weather prediction for the
picnic was rain possible. It turned out to be sunny. The competition was stiff for the
promotion you applied for. It was awarded to you. You had COVID and there were long-
term risks. You recovered fully. Sometimes the outcome of interest in these risky
situations is a bad outcome. A hailstorm, unfortunately, caused some damage to the
roof of your car. Due to uncertain economic conditions, you were laid off from your job.
The biopsy for the spot on your leg revealed that you had skin cancer. Any risky
situation could come out either way. However, there are many consequential situations
where the main outcome is quite likely to occur or quite unlikely to occur. We will ask
you about two risky situations that you have encountered personally in the recent past.
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Please identify a risky situation in which the main outcome of interest, whether it was
good or bad, was quite likely to occur. That is, this should be a situation where the
main outcome of interest had a far higher than 50% chance to occur. In a few words,

please describe the quite likely main outcome of interest.

How would you characterize the main outcome of interest? Was it a good outcome or a

bad outcome? Please select the option that best fits your situation.
A good outcome. The main outcome of interest would have made me better off.

A bad outcome. The main outcome of interest would have made me worse off.

If this risky situation been resolved, how did it turn out?

The good outcome occurred.

The bad outcome occurred.

| don’t know the outcome yet.
Please identify a risky situation in which the main outcome of interest, whether it was
good or bad, was quite unlikely to occur. That is, this should be a situation where the

main outcome of interest had a far lower than 50% chance to occur. In a few words,

please describe this highly unlikely main outcome of interest.

How would you characterize the main outcome of interest? Was it a good outcome or a
bad outcome? Please select the option that best fits your situation.

A good outcome. The main outcome of interest would have made me better off.

A bad outcome. The main outcome of interest would have made me worse off.
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If this risky situation been resolved, how did it turn out?
The good outcome occurred.
The bad outcome occurred.

| don’t know the outcome yet.

A.2 Survey Text for the Experimental Scenarios

This section presents the text for the four experimental scenarios. The order in which
they appear follows the presentation in the paper: job interview, car accident, dinner
before the show, and picnic with a chance of rain. For each of the scenario groups there
are four different sets of survey questions in terms of the outcome (good or bad), and
the chance of a favorable outcome (likely, unlikely). Each respondent saw only one of
these questions, which began with the job interview question. Otherwise, all scenarios
and all four sets of survey questions within each scenario were randomized across

respondents.

A.2.1 Job Interview Scenario

The next question considers a hypothetical situation involving a job application.

You applied for a job and received an interview. You prepared extensively for the
interview. After the interview, you thought there was a Very Good chance that you
would receive an offer. However, you did not receive a job offer. How would you feel

about this job outcome?
Very Dissatisfied
Somewhat Dissatisfied
Neutral
Somewhat Satisfied

Very Satisfied
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You applied for a job and received an interview. You prepared extensively for the
interview. After the interview, you thought there was Very Little chance that you would

receive an offer. However, you did not receive a job offer. How would you feel about this
job outcome?

Very Dissatisfied
Somewhat Dissatisfied
Neutral
Somewhat Satisfied
Very Satisfied
You applied for a job and received an interview. You prepared extensively for the

interview. After the interview, you thought there was Very Little chance that you would

receive an offer. Shortly thereafter, you received an official and attractive job offer. How
would you feel about this job outcome?

Very Dissatisfied
Somewhat Dissatisfied
Neutral
Somewhat Satisfied
Very Satisfied
You applied for a job and received an interview. You prepared extensively for the

interview. After the interview, you thought there was a Very Good chance that you

would receive an offer. Shortly thereafter, you received an official and attractive job offer.
How would you feel about this job outcome?

Very Dissatisfied
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Somewhat Dissatisfied
Neutral
Somewhat Satisfied

Very Satisfied

A.2.2 Car Accident Scenario

The situation below will involve the risk of a traffic accident on a trip you had to make
with the chance of heavy rain. The survey will ask you to assess the degree to which

you find the outcome attractive or unattractive.

Suppose you had to make a car trip in dangerous weather. There was Very Little
chance that you would have an accident that would cause property damage. Even
though you drove carefully, you had an accident that damaged the bumper of your car
and the bumper of a vehicle in front of you. How would you feel about this trip after

experiencing an accident?
Very Unhappy
Somewhat Unhappy
Neutral

Somewhat Happy

Very Happy

Suppose you had to make a car trip in dangerous weather. There was a Very Good
chance that you would have an accident that would cause property damage. Even
though you drove carefully, you had an accident that damaged the bumper of your car
and the bumper of a vehicle in front of you. How would you feel about this trip after

experiencing an accident?
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Very Unhappy
Somewhat Unhappy
Neutral

Somewhat Happy

Very Happy

Suppose you had to make a car trip in dangerous weather. There was Very Little
chance that you would have an accident that would cause property damage. You drove
carefully and did not have an accident. How would you feel about this trip after not

experiencing an accident?
Very Unhappy
Somewhat Unhappy
Neutral

Somewhat Happy

Very Happy

Suppose you had to make a car trip in dangerous weather. There was a Very Good
chance that you would have an accident that would cause property damage. You drove
carefully and did not have an accident. How would you feel about this trip after not

experiencing an accident?
Very Unhappy
Somewhat Unhappy
Neutral

Somewhat Happy
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Very Happy

A.2.3 Dinner and a Show Scenario

You had tickets with friends to go to a show last Friday evening. You were in charge of
plans. Given the group’s responsibilities, it could only go to the ideal nearby restaurant
with a limited time before the show. Nevertheless, you thought it quite likely that the
service would be prompt. If so, your group could finish its dinner as desired, including
dessert, and then go to the show on time. In fact, service was slow. Your group had to
move quickly through the main course and skip dessert. How do you feel about the

dinner?
Very Unhappy
Somewhat Unhappy
Neutral

Somewhat Happy

Very Happy

You had tickets with friends to go to a show last Friday evening. You were in charge of
plans. Given the group’s work responsibilities, it could only go to the ideal nearby
restaurant with a limited time before the show. You thought it unlikely that the service
would be sufficiently prompt to enable your group to finish its dinner as desired,
including dessert, and then go to the show on time. In fact, service was slow. Your group
had to move quickly through the main course and skip dessert. How do you feel about

the dinner?
Very Unhappy
Somewhat Unhappy
Neutral
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Somewhat Happy

Very Happy

You had tickets with friends to go to a show last Friday evening. You were in charge of
plans. Given the group’s work responsibilities, it could only go to the ideal nearby
restaurant with a limited time before the show. Nevertheless, you thought it quite likely
that the service would be prompt. If so, your group could finish its dinner as desired,
including dessert, and then go to the show on time. In fact, service was prompt. Your
group had time to enjoy the dinner right through the dessert. How do you feel about the

dinner?
Very Unhappy
Somewhat Unhappy
Neutral

Somewhat Happy

Very Happy

You had tickets with friends to go to a show last Friday evening. You were in charge of
plans. Given the group’s work responsibilities, it could only go to the ideal nearby
restaurant with a limited time before the show. You thought it unlikely that the service
would be sufficiently prompt to enable your group to finish its dinner as desired,
including dessert, and then go to the show on time. In fact, service was prompt. Your
group had time to enjoy the dinner right through the dessert. How do you feel about the
dinner?

Very Unhappy
Somewhat Unhappy

Neutral
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Somewhat Happy

Very Happy

A.2.4 Picnic and Chance of Rain

The situation below involves the chance of having sunny weather for a picnic with your
friends over the weekend. The survey will ask you to assess the degree to which you

find the outcome attractive or unattractive.

Suppose you organized a picnic over the weekend for a number of your friends for the
birthday for one of them. You planned a number of outdoor activities. The day before the
picnic, the weather forecast said that a sunny day was likely. In fact, for the entire
picnic it was sunny. All of the planned outdoor activities were conducted. The picnic was

a big success. How would you feel about the picnic?
Very Unhappy
Somewhat Unhappy
Neutral

Somewhat Happy

Very Happy

Suppose you organized a picnic over the weekend for a number of your friends for the
birthday for one of them. You planned a number of outdoor activities. The day before the
picnic, the weather forecast was for intermittent rain. However, for the entire picnic
there was no rain. All of the planned outdoor activities were conducted. The picnic was

a big success. How would you feel about the picnic?
Very Unhappy

Somewhat Unhappy
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Neutral

Somewhat Happy

Very Happy

Suppose you organized a picnic over the weekend for a number of your friends for the
birthday for one of them. You planned a number of outdoor activities. The day before the
picnic, the weather forecast said that a sunny day was likely. However, for the entire
picnic there was intermittent rain. Almost all of the planned outdoor activities had to be

cancelled. The picnic was not a success. How would you feel about the picnic?

Very Unhappy

Somewhat Unhappy

Neutral

Somewhat Happy
Suppose you organized a picnic over the weekend for a number of your friends for the
birthday for one of them. You planned a number of outdoor activities. The day before the
picnic, the weather forecast was for intermittent rain. However, for the entire picnic

there was intermittent rain. Almost all of the planned outdoor activities had to be

cancelled. The picnic was not a success. How would you feel about the picnic?
Very Unhappy
Somewhat Unhappy
Neutral

Somewhat Happy

Very Happy
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A.3 Summary of Sample Characteristics

Table A.3. Sample Characteristics (Percentage or Mean)

Variable Percent Mean
Age 46
18-25 13.6
26-35 18.6
36-45 16.6
46-55 16.8
5665 23.7
66+ 10.7
Gender

Male 48.3
Female 49.9
Other 1.8
Race

White 60.6
Black 154
Hispanic 10.6
Asian 5.7
Other 7.7
Education

High School or Less 11.8
Some College 34.8
Bachelor’s Degree 36.6
Post-Bachelor’s Degree 16.8
Income

Less than $50,000 30.0
$50,000 to $75,000 20.5
$75,000 to $100,000 16.4
$100,000 to $150,000 18.3

More than $150,000 11.5



Marital Status

Married 50.2
Never Married 34.8
Previously Married 15.0

Notes: Given the structure of the survey, which included
additional components not discussed in the article, 10 of the
1,016 respondents to the experiments considered in the article did
not complete the demographic questions at the end of the survey.
The sample characteristics are for the 1,006 respondents who
completed the demographic questions, or just over 99% of the
sample.
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