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Abstract

I provide a test of narrow framing to explain why individuals turn
down small positive expected value lotteries. Participants in a large sur-
vey have been asked whether they would accept a small lottery of winning
180 euros with probability of 1/2 or losing 100 euros with the same prob-
ability. To half of the sample, randomly selected, the lottery question was
asked at the beginning of the interview; the other half made the decision
immediately after they were asked to think about and report their subjec-
tive probability distribution of future earnings. Consistent with narrow
framing, I �nd that individuals that were induced to bring their earnings
risk to mind before facing the decision are signi�cantly less likely to turn it
down. Furthemore, only those who actually say they are uncertain about
their incomes are less likely to reject the lottery. I show that attitudes
towards regret and reliance on intuition rather than reasoning are likely
to drive the tendency to frame choices narrowly.
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1 Introduction

It has been argued recently that "narrow framing" - a tendency of people to
evaluate a risky prospect in isolation rather than mixing it with the other risks
they face - may be much more important in explaining decisions than has been
thought so far. For instance, Barberis, Huang and Thaler (2006) argue that nar-
row framing can explain why individuals turn down small, independent gambles
with a positive expected return. This, not only is at odds with standard ex-
pected utility preferences (Rabin, 2000), but would be hard to reconcile even
with preferences characterized by loss aversion when, realistically, individuals
face other risks as well. The reason why this is so is that, as Kahneman (2003)
observes, narrowly framed decisions depart far more from risk neutrality than
those that are made in a more inclusive context. In fact, by focusing only
on the one speci�c prospect, one ignores the risk-insurance properties that the
prospect may have when considered together with other risks, making the spe-
ci�c prospect less appealing. In other words, narrow framing inhibits one from
taking advantage of diversi�cation opportunities, which by de�nition require
joint evaluation of risky prospects. As shown by Barberis and Huang (2006),
narrow framing is a critical ingredient for the behavioral approach to the eq-
uity premium puzzle; and Barberis, Huang and Thaler (2006) show that narrow
framing can help explain one important puzzle in �nance - the fact that con-
trary to the standard portfolio model a substantial fraction of individuals do
not invest in stocks ((Mankiw and Zeldes, 1991; Haliassos and Bertaut, 1995).
While the potential consequences of narrow framing are starting to be better

understood and models that incorporate narrow framing into tractable prefer-
ence speci�cations are beginning to appear (Barberis and Huang, 2007), empir-
ical tests of narrow framing and even more so of its origin are still lacking. In
this paper I provide a test of narrow framing in a large sample of individual in-
vestors interviewed in 2007 and o¤er some evidence of what can lead individuals
to frame choices narrowly, drawing on a few recent theories. The strategy of the
test is simple and relies on the idea that the prevalence of narrowly framed deci-
sions is an e¤ect of "accessibility" (Kahneman, 2003) - that is, of the ease with
which mentally recorded information that may be relevant to the assessment of
a risky prospect is recalled (Higgins, 1996).
My strategy consists in facing individuals with a decision concerning a small

investment (or lottery) with positive expected value while randomly changing
the degree of accessibility. To achieve this, sample participants were asked to
think about and report the probability distribution of their future earnings.
This provides information about the human capital risk they face, which they
would probably �nd it desirable to hedge. Half of the individuals in the sample,
randomly chosen, were asked to make the choice concerning the small investment
before the questions about labor income expectations were asked. The other
half, instead, made the decision immediately after the probability distribution
of their future earnings was elicited. Hence, when deciding about the small
investment, individuals in the second group have a greater accessibility to their
human capital risk so their decision should be less subject to narrow framing.
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In fact, since the small investment is by construction independent of the human
capital risk, it should provide insurance against the latter. Individuals with
readier access should recognize this bene�t and thus be less likely to turn down
the investment.
I �nd that in both groups, most individuals reject the small lottery, in con-

cordance with a substantial body of experimental evidence (Kahneman and
Tversky,1979; Tversky and Kahneman,1981;1992). However, individuals that
have easier access to their human capital risk are signi�cantly less likely to do
so: the di¤erence in the rejection rate between the two groups is more than 8
percentage points, or about 13 percent of the sample rejection rate. This result
is invariant to adding controls for individual demographic characteristics and
attitudes such as risk aversion.
In our sample, not all individuals face income uncertainty, at least over the

one year horizon for which they are asked to give their earnings probability
distribution. Since the insurance bene�ts of the small independent lottery are
greater for those who actually face income uncertainty, one should �nd that
those with earnings risk are less likely to turn down the lottery, if they decide
under partial narrow framing. In fact, I �nd that those who face uncertain
incomes are less likely to refuse. However, income uncertainty has no e¤ect for
those who were asked to decide about the lottery before reporting their human
capital risk while it is negative and signi�cant for those who have decided after
their labor income risk was elicited. This result is consistent with the �rst group
framing the decision about the lottery narrowly because when deciding they fail
to bring to mind the other risks they face. The second group, instead, thanks to
readier accessibility of income uncertainty, can at least partially take advantage
of the insurance possibilities o¤ered by the lottery.
One important issue is what features of decision-making trigger narrowly

framed choices. Kahneman (2003) argues that narrowly framed decisions are a
consequence of individuals�relying on intuitive thinking rather than reasoning
(on the two cognitive processes see Stanovich and West, 2000; 2002). Since
intuitive thinking is immediate and highly dependent on the speci�c elements
available (Stanovich and West, 2000; 2002; Hammond,1996), individuals who
rely on intuition will depend more on the most accessible elements. Hence,
according to this view, an intuitive thinker will focus mostly on the speci�c
features of the lottery and tend to assess its value in isolation from other risks
whose relation to the lottery is not immediately accessible. On the contrary,
individuals that rely on reasoning will be more receptive to less accessible in-
formation and be more likely to become aware of the diversi�cation bene�ts
o¤ered by the small lottery. Thus their decision should be more responsive to
accessibility.
It has also been argued (Barberis and Huang, 2007) that narrow framing

could re�ect regret at possibly having made a poor choice compared (Olson
and Roese, 1995). Since regret comes from comparing the consequences of a
speci�c action with those of a veri�able alternative it leads people to focus on
the outcomes of the action itself and ignore their contribution to overall wealth.
Hence, regret-prone individuals should be more likely to frame the small lottery
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narrowly and turn it down.
The UCS survey collects information on whether individuals rely mostly on

intuitive thinking or on systematic reasoning when making decisions as well as
on their propensity to regret. When I control for regret I �nd that regret-prone
individuals are more likely to reject the lottery. When I sort the sample accord-
ing to thinking mode, I �nd that the probability of turning the lottery down
is lowest for those who rely mostly on reasoning and for whom the probability
distribution of their future earnings is more readily accessible. For those who
rely on reasoning, access to their income risk lowers the probability of turning
the lottery down by as much as 12 percentage points, about 20% of the sample
rejection rate. By contrast, making their human capital risk more accessible to
individuals who rely on intuition has no perceptible e¤ect on the decision. This
evidence is consistent with narrow framing being triggered by the decision mode
and ampli�ed by regret.
Several papers report evidence that is consistent with the existence of nar-

row framing in experimental settings, starting with Tversky and Kahneman
(1981), who show that individuals when o¤ered to choose between two pairs of
concurrent risky prospects decide by comparing single pairs, not the combined
outcome of the decisions, and end up choosing a dominated combination. Read,
Loewenstein and Rabin (1999) survey this literature and provide various ex-
amples from di¤erent domains that are suggestive of narrow framing, including
Sabini and Silver (1982), Camerer et. al. (1995), Thaler et. al. (1997), Thaler
(2000). None of these papers, however, uses narrow framing to explain why
people turn down small lotteries when they face other pre-existing risks. Most
importantly, this contribution di¤ers from previous ones because I use predic-
tions from emerging theories to inquire into the cause of narrow framing, thus
strengthening the interpretation.
Most recently, Rabin and Weizsacker (2008) in a remarkable study revisit

and extend Tversky and Kahneman (1981) example and show that the tendency
to choose dominated lotteries when o¤ered a set of concurrent risky prospects is
much more general than one may be led to conclude on the basis of Tversky and
Kahneman (1981) and other similar examples. In what is probably the closest
paper to this one, they show both in an experimental setting and using a large
representative survey, that a majority of people choose dominated strategies
when prospects are presented in isolation. But this disappears when the joint
distribution of these prospects is shown, consistent with narrow framing driving
their decisions. Importantly, they also prove theoretically that even small de-
grees of narrow framing can result in people making dominated choices, provided
preferences depart from CARA, a de�nitely mild requirement (e.g. Guiso and
Paiella 2008). Like Rabin and Weizsacker (2008) we �nd evidence of narrow
framing but in a di¤erent context, that of a small lottery and pre-existing risk.
Unlike them we also test for the source of narrow framing by studying the role
of two potentially important drivers: regret and thinking mode. Hence, the two
studies should be viewed as complementing each other.
This paper is also related to a recent strand of literature in economics that

inquires into the determinants of departures from the predictions of standard
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expected utility models. In particular the work of Shane (2005), Benjamin et.
al (2006), Kirby, Winston and Santiesteban (2005), Dohmen, et al. (2008), who
focus on the role of cognitive ability in explaining aversion to small, bene�cial
risks and high discounting. Di¤erently from these papers we focus on narrow
framing and the role played by the individual�s prevalent decision process.
At a more general level, the evidence I �nd that narrow framing can be

traced back to individuals thinking mode is related to a new strand of literature
both empirical (e.g., McClure et al., 2004; Sirigu et. al (2004), Breiter et al,
2001; Guiso and Jappelli, 2008) and theoretical (e.g. Fudenberg and Levine,
2006; Brocas and Carillo, 2008a, 2008b) maintaining that fundamental prefer-
ence parameters usually taken as given can be traced back to the architecture
of the brain and the interplay between emotion (or intuition) and reasoning.
The rest of the paper is organized as follows. Section 2 sets up a simple

framework to illustrate how narrow framing can explain why people turn down
small lotteries and show the role of thinking mode, regret and other factors.
Section 3 describes the data and the test design. Section 4 presents the main
results and Section 5 provides evidence on the role of theory-based determinants
of narrow framing. Section 6 concludes.

2 Framework

To illustrate our test strategy and obtain testable implications I set up a simple
framework. Let ex be a small lottery granting a gain g with probability 1=2 and
a loss �l with the the same probability. Individuals are loss-averse; losses and
gains are evaluated by a piecewise linear utility function with reference point
at 0. The expected utility of this lottery if evaluated in isolation is Ev( ex) =
(1=2)g��(1=2)l, where � denotes the individual�s degree of loss aversion. Thus,
if g=l < � individuals reject this lottery. For instance, suppose g = 180 euros
and l = 100 euros; most individuals should reject this lottery since, as shown by
Tversky and Kahneman (1991, 1992) for the median individual the degree of loss
aversion is around 2 or slightly larger. Hence, the expected utility from entering
the lottery Ev( ex) = (1=2)g � �(1=2)l =(1=2)(180 � 2 � 100) = �10 which is
lower than the utility from not taking it. Thus, �rst order risk aversion easily
explains why the majority of individuals (though not all) reject small positive-
value risks when evaluated in isolation. This was the explanation put forward
by Rabin and Thaler (2001), with an emphasis on loss aversion. However, in a
recent article Barberis, Huang and Thaler (2006) notice that in the de�nitely
more realistic case where individuals face some pre-existing risk - notably labor
income risk - it should be hard for them to reject a small independent lottery
even if they are loss-averse. In fact, the lottery o¤ers some insurance against
that pre-existing risk, making it hard to reject it at non-unreasonable levels of
loss aversion. Of course, in order to bene�t from the insurance that the small
lottery o¤ers, the individual must evaluate it by mixing the lottery ex with the
pre-existing risk, and evaluate what the lottery contributes to the distribution
of overall wealth rather than the utility of the lottery itself.
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To solve the puzzle constituted by the fact that people do indeed reject small
independent lotteries, Barberis, Huang and Thaler (2006) assume that utility
is also a¤ected by the lottery directly in addition to its e¤ect when mixed with
pre-existing risks. The extent of this direct e¤ect depends on how narrowly
people evaluate ex; that is on how exposed to narrow framing they are.
Following Barberis, Huang and Santos (2001), Barberis and Huang (2006)

and Barberis, Huang and Thaler (2006), a preference speci�cation that allows
for variable degrees of narrow framing is :

Vt = U(Ct; �(eVt+1=It) + bEv(ext+1))
where Ct denotes current period consumption, �(eVt+1=It) is the certainty

equivalent of future utility conditional on the information, It; available at t,
and v(ext+1) is the direct utility that the consumer obtains from assessing the
prospect ext+1 in isolation. The function v(ext+1) is characterized by loss aversion
- say, v(x) = x if x > 0 and v(x) = �x if x < 0; with � > 1. Uncertainty aboutext+1 will be resolved between time t and t +1 when uncertainty about some
pre-existing risk is resolved; thus, since ext+1 is independent of the other risks,
it can o¤er insurance. In this speci�cation the individual receives utility from
the lottery in two ways: because the lottery o¤ers insurance when merged with
a pre-existing risk and also directly. This direct e¤ect is captured by the term
bv(ext+1). The parameter b measures how important this second channel is and
can be thought of as an index of narrow framing. Individuals who decide about
the lottery narrowly will be characterized by a large value of b. Absence of
narrow framing obtains when b is equal to zero. In this case the decision about
the small lottery is taken on the basis of its contribution to �nal wealth, that
is by comparing Vt = U(Ct; �(eVt+1)) when the lottery ext+1 is accepted with its
value when is not accepted. A central result of Barberis, Huang and Thaler
(2006) (see their Proposition 1) is that the lottery is generally accepted even if
the U( ) is characterized by �rst order risk aversion as in Gul (1991), provided
individuals face some pre-existing risk. In fact, people will not turn down the
small lottery ex; because it provides insurance against the pre-existing risk. The
term bv(ext+1) is meant to reconcile the preference speci�cation with the fact
that people actually do turn down small lotteries with positive expected value.
As shown above Ev(ex) is normally negative for values of the degree of loss
aversion exceeding 2. Thus, allowing for narrow framing balances the insurance
bene�t of the lottery and can even reverse it, leading to its rejection if the degree
of narrow framing is su¢ ciently great (see Barberis, et. al. (2006)).
This formalizes Kahneman and Lovallo�s (1993) idea that narrow framing,

by limiting the recognition of the bene�ts from pooling risks, leads to too over-
cautious decisions.

2.1 Narrow framing theory

But what drives the degree of narrow framing? This is critical for devising more
powerful tests of the plausibility of this approach in explaining why individuals
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are so reluctant to take on small favorable gambles. Since b is unobservable,
understanding its origin can suggest how to identify a source of variation in the
degree of narrow framing, which can then be used to test the empirical validity of
this approach. Barberis et. al. (2006) acknowledge that their approach "...does
not prove that narrow framing is at work in the case of monetary gambles"..,
but only that..."given the di¢ culties faced by standard preferences, ..the narrow
framing view may need to be taken more seriously.. " (p. 1085). How seriously
depends on its ability to address the puzzle empirically.
One explanation put forward by Kahneman (2003) in his Nobel lecture is

that narrow framing occurs when decisions are made intuitively rather than
through systematic reasoning. Following current research in psychology, he
distinguishes two modes of thinking and making decisions. The �rst relies on
e¤ortful reasoning and systematic processing of information. By its very nature,
this mode of thinking is analytic, controlled by the decision maker, relatively
slow and less a¤ected by the context. People that use this mode of thinking are
less likely to frame decisions narrowly. In fact, e¤ortful reasoning helps bring
to mind all the potentially relevant elements many of which would be di¢ cult
to retrieve in the particular circumstances where the decision is made unless
one put e¤ort into the thinking process. For instance, in the context of the
small lottery ex with e¤ortful reasoning one will be more likely to be aware of
the other risks he faced an how they may interact with the lottery and thus be
more likely to realize the diversi�cation bene�ts that ex o¤ers. Such a person
would be less exposed to narrow framing and carry a lower b. "Dual process
theory" (e.g. Sloman, 1996; Evans and Over, 1996; Hammond, 1996), posits
intuitive thinking as the other decision-making process. While reasoning is
deliberate, intuitive thinking is by and large automatic, and intuitive decisions
are driven by spontaneous reactions to the elements that �rst come to mind.
Thus, intuitive decisions tend to be associative (that is driven by inference
based on prior experiences in similar circumstances) and most importantly to
be strongly a¤ected by the elements of the context in which the decision is made.
These elements dominate the mind of the decision maker, while other factors
that may be relevant to the problem at hand are not retrieved. This implies
that the elements that come to mind most easily in the particular context of
the decision being made - e.g. because they are more visible - are likely to carry
more weight.
In Kahneman�s language, when making intuitive decisions the relevant ele-

ments are the ones that are most "accessible". For the choice of a small lotteryex an intuitive thinker may have easier access to the features of the lottery itself,
such as its losses and gains, and thus tend to focus on them when deciding about
the lottery, ignoring potentially relevant interactions with other components of
his wealth. The latter may be left in the background or be ignored altogether
in deciding whether to accept or reject ex.
In other words, intuitive thoughts are more likely to give access only to the

most visible attributes of the objects of choice (Kahneman, 2003). Intuitive
thinkers can be characterized as having a high value of b; while people who
rely on reasoning, will tend to de-contextualize problems and abstract from the

7



particular circumstances, and be characterized by a lower value of b:
In terms of the above preference representation, let b depend on accessibility,

denoted by a, and reasoning, denoted by r. Let a be an index that takes values
between 0 and 1 of the ease with which the relevant elements of the decision are
accessible. Accessibility will depend on how these elements are represented, the
context where the decision is made, etc. A value of 0 implies that these elements
are impossible to visualize and thus to use in a decision, as, for instance, when
information is made available in an unknown language, or the context where
the decision is made is such that it is very hard to bring to mind some relevant
elements even through e¤ortful reasoning. A value of 1 implies instead that
all the elements are readily accessible. Thinking mode can also be thought
of as a continuous variable that varies between 0 and 1 with 0 denoting pure
intuitive thinking and 1 pure reasoning. A simple relationship that captures
the dependence of the degree of narrow framing from accessibility and thinking
mode is

b = b0(1� ar)

This formalization has several interesting properties. First, for given r, de-
pendence on narrow framing declines as accessibility increases. Second, more
intuition-intense decisions - lower r - imply, ceteris paribus, more narrow fram-
ing. Third, the decline in narrow framing as accessibility increases, @b@a = �r;
is more pronounced when individuals base decisions more on reasoning than on
intuition. This captures the idea that intuition-based decisions are less capable
of bene�ting from increased accessibility. The important point is that if one can
induce variation in the degree of accessibility and possibly in the way decisions
are made, one can obtain variation in the degree of narrow framing and thus be
able to assess its empirical relevance. This is the test strategy I follow in this
paper.
Before illustrating how I devise the test, it is worth mentioning that there

could be other sources of narrow framing besides accessibility and modes of
thinking.1 For instance, Barberis and Huang (2006) argue that narrow framing
may re�ect non-consumption utility, such as regret. Regret is commonly de�ned
as the nagging feeling of having made the wrong choice, shunning a better
alternative (Roese and Olson, 1995). It is a prominent form of counterfactual
thinking, the comparison between �what might have been�and �what actually
was�. Since regret is typically linked to the comparison of the consequences of
a speci�c action - like the gain or loss when accepting a lottery - with those of

1Redelmeir and Tversky (1992) and Read and Lowenstein argue that decision frames
adopted by individuals are a¤ected by the way the various alternatives are presented. namely,
whether decisions are presented to them one at time or simultaneously a¤ects how they frame
them. The concept of accessibility contains this possibility. When decisions are presented
simultaneously their aggreate e¤ects are more accessible than when they are presented se-
quentially and distant from each other. Out test strategy can be seen as one that manipulates
the extent of the separation between the decision and other elements that are relevant to it.
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a veri�able alternative (such as not taking the lottery) regret naturally induces
a focus on the outcomes of the action itself and neglect of the contribution of
its consequences to overall wealth;but this is what narrow framing is about.
In our context, regret entails a larger value of b .To allow for this let

b = b0(1� ar) + z
where z is a vector of other determinants of the degree of narrow framing,

such as regret.

3 Test design and data

3.1 Data

The central idea of the test is to expose di¤erent groups of individuals who are
asked to decide about a small lottery with positive expected payo¤ to di¤erent
degrees of accessibility to the income risk that they face. For this I have relied
on the second wave of the Unicredit Clients�Survey (UCS) which between June
and September 2007 interviewed a sample of 1,686 Italian customers of Uni-
credit, one of the largest European banking groups. The sample was strati�ed
according to three criteria: geographical area, city size and �nancial wealth. To
be included, clients needed to have at least 10,000 euros of assets with Unicredit;
the survey explicitly over-sampled wealthy clients. The survey is described in
greater detail in the data appendix.

3.2 Test design

The test strategy consists of three steps. First, following Guiso, Jappelli and
Pistaferri (2002), survey participants were asked about the probability distrib-
ution of earnings one year ahead. More speci�cally, they were asked:

Assuming that you will be working over the next 12 months, can
you tell me:
a) the minimum amount ( ym) that over the 12 months you expect

to earn, net of taxes but including items like overtime, bonuses, etc.
a) the maximum amount ( yM ) that over the 12 months you ex-

pect to earn, net of taxes but including items like overtime, bonuses,
etc.
Can you now tell me the probability that you would assign to

your income being greater than the value X = (ym + yM )=2 (the
interviewer reads the value that appears on the monitor). That is
if you were to assign a score between 0 and 100 to the event "your
income over the next 12 months will be greater than X", what score
would you assign?

Under certain assumptions about the shape of the distribution above and
below the midpoint, this information allows for an estimate of di¤erent moments
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of the distribution of future earnings, including measures of uncertainty. The
simplest, which requires no distributional assumptions and which I will be using
later on is the range yM�ym:which is positive if the individual faces some income
uncertainty. This question was asked towards the middle part of the interview
after several other sections covering information on demographics, education,
attitudes and propensity to save and invest, �nancial information and banking
relations, �nancial portfolios.
Second, respondents were asked whether they would be willing to accept a

small lottery in which with probability 1/2 you either win 180 euros or lose 100
euros. The exact wording of the proposed lottery is:

Suppose that over the next 12 months a small investment of 100
euros allows you to gain 180 euros with a probability 1/2 and to lose
the 100 euros with probability 1/2. In either case you will know about
the outcome of the investment (i.e. whether you will get 180 euros
or you will have to pay 100 euros) 12 months from now. Whether
you win or lose is decided upon tossing a coin (you choose whether
tails or head).Would you agree to participate in this investment?

Individuals can answer by saying "yes", "no" or "I do not know". The
expected value of the lottery is 40 euros and, under the assumption of linearity
in the assessment of losses and gains, a loss-averse person with a loss-aversion
parameter of 1.8 who evaluates the lottery in isolation would be indi¤erent
between rejecting and accepting. I have chosen the 180 euro gain/100 euro loss
lottery since loss aversion of 1.8 is just below the typical estimate of 2-2.25 that
seems to characterize the median respondent in experimental settings (Tversky
and Kahneman, 1991, 1992).
Three features of this question are worth noticing. First, the lottery is

presented as a small investment. This is done intentionally to minimize the
possibility that people will reject it because they are, perhaps morally, averse
to gambling. Second, to make sure that the lottery can provide insurance, its
outcome is based on the toss of a coin, so that it is by construction indepen-
dent from the respondent�s pre-existing risks. Third, the uncertainty about the
lottery is resolved over a 12-month horizon, that is, over the same time span in-
dividuals face their human capital uncertainty elicited in the previous question.
This feature is important because as stressed by Barberis, Huang and Thaler
(2006) the insurance value of the lottery for some preference representations
may depend on whether the resolution of the lottery uncertainty is "immedi-
ate" or whether it is "delayed", as only the latter may provide insurance against
the earnings risk that is resolved in the future.
The third step is to induce random variation in the accessibility of pre-

existing risks and thus implicitly in the degree of narrow framing. To do this, I
randomize the location of the small lottery question in the questionnaire.
To half of the individuals interviewed, randomly chosen, the lottery question

is asked well before the distribution of their future earnings is elicited. To
make sure that for this group mental access to preexisting risks is as limited as
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possible, the lottery question is asked in the second section of the questionnaire
where questions about attitudes are asked, following the �rst section devoted to
obtaining information about demographic characteristics such as gender, year of
birth, family composition, education etc. In these sections no mention is made of
earnings or income, either current or future, or of respondent�s assets that may
be subject to uncertainty. To the second group, instead, the lottery question is
asked immediately after they answer the questions about their future earnings.
Hence, since this group has greater access to the probability distribution of
future earnings it should be easier for them to realize the potential insurance
bene�ts that the lottery may provide. Thus, if narrow framing plays a role
in the rejection of small, positive-return lotteries, the rejection rate should be
higher in the �rst than in the second group. The second group, in fact, has a
higher value of a and, according to equation (2), less narrow framing.
This is the logic of the test strategy and its main testable implication.

3.3 Variation in narrow framing: modes of thinking and
regret

To sharpen the test of narrow framing, I have also sought to learn how indi-
viduals typically approach decisions and their sensitivity to regret. To obtain
an indication of the mode of thinking, respondents were asked to answer the
following question:

Think now about when you make a decision. Generally speaking
do you tend to decide rather quickly, relying mostly on your intuition,
or rather do you tend to think carefully about all possible alternatives
and consequences of your choice, taking as much time as needed
before reaching a �nal decision?

Respondents can answer in one of three ways: 1) "I decide very rapidly on
the basis of my intuition"; 2) "I partly ponder and partly rely on intuition";
3) "I ponder carefully, reasoning deeply on my choice". The answers to this
question partition the sample in three groups that di¤er in the relevance of
intuitive thinking in their decisions. The fraction of intuitive thinkers is 14.6%;
the rest is divided equally between those who rely on both and those use mostly
reasoning (Table 1, panel D).
For this indicator to be a valid measure of thinking mode, two conditions

must hold. First, since it is based on self-reported information, one must be
sure that people are actually aware of how they approach decisions. One way
to check this assumption is to notice that UCS participants were asked how
they approach a decision to make a purchase that involves a substantial amount
of money, such as buying a durable. The exact wording of the questions is:
�Before making a purchase involving a relatively large amount of money (such
as a car, a washing machine or furniture), some people tend to visit several
shops or dealers in order to compare various prices and try to get a good balance
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in terms of price/quality ratio. How does this description �ts your type?� 2

One would expect the description to �t people who rely on reasoning better.
And in fact the �purchase mode�variable is highly correlated with the thinking
mode indicator. People who rely more on reasoning tend to visit more shops
and make more comparisons than those who rely on intuition. The correlation
coe¢ cient between the two variables is 0.21 and a regression of thinking mode
on "purchase mode" results in a highly statistically signi�cant coe¢ cient (t-
stat 8.67). A second check is to correlate thinking mode with an indicator
of planning ability available in the UCS, which asks participants: �Generally
speaking, when you choose to go on vacation do you decide where to go and do
the booking: a) generally well in advance; b) on time; c) at the last minute?"
I recode this variable so that it is equal to 1 for last minute and 3 for well in
advance. Research in neuroscience has shown that individuals with an impaired
capacity to feel emotions and to think intuitively also lack planning capability
(Damasio, Tranel and Damasio, 1990; Damasio, 1994). Hence, if individuals
describe their thinking mode correctly one should �nd that those who rely more
on intuition can manage planning more comfortably and thus need not decide
the details of a vacation too much ahead. Consistent with this view I �nd that
intuitive thinkers tend to commit to the details of the vacation later than those
who rely on reasoning; a regression of thinking mode on the holiday planning
indicator yields a highly statistically signi�cant coe¢ cient (p-value 0.001).3

Second, since I rely on di¤erences between individuals in how they make
decisions, the underlying assumption is that even though all people obviously
use both modes of thinking, intuitive thinking is more prevalent in some than
in others. That is, reliance on intuition versus reasoning must be to some ex-
tent an individual trait. Stanovich and West (2000) provide evidence for this
assumption. They argue that the systematic di¤erences in performance for a
large variety of tasks observed in a sample of individuals can be traced to the
prevalence of one system of thinking or the other. Similarly, Klein (2003) o¤ers
numerous examples consistent with the idea that individuals di¤er systemati-
cally in their propensity to rely on intuition.
Finally, to obtain an indicator of regret, individuals were asked to answer

the following pair of questions, focusing respectively on losses incurred losses
and gains forgone.

Could you please tell me how you would react if you found your-
self in the following situation? Two years ago a friend who is knowl-
edgeable about �nance recommended that you undertake an invest-
ment which, on the basis of the information available to him then,
had good chances of success.
A) You chose not to make the investment. Meanwhile, the

value of the investment has more than doubled and had you made it

2 The possible answers are �Not at all�, �Very little, �Somewhat.�, �Close enough�, �Very
much�. We code these answers attaching numbers between 1 and 5.

3 In Section 5.2 I discuss in detail how thinking mode is related to cognitive ability and
show that it is not a proxy for the latter.
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you could have made a big gain. In such circumstances, today you
would:
- Deeply regret for not having made the investment;
- Regret but not be too upset;
- Feel no regret.
B) Now think of another situation. You invested a signi�cant

amount in the investment that was recommended. Meanwhile market
conditions have deteriorated and your investment has lost half of its
value. In such a circumstances, today you would:
- Deeply regret for not having made the investment;
- Regret but not be too upset;
- Feel no regret.

I have coded the variable regret for losses as 1 if no regret is felt, 2 if some
regret and 3 for deep regret. Regret for forgone gains is coded similarly. The
vast majority of individuals regret losses either deeply (37.6%) or to some extent
(41.8%); the remaining 20.6% would feel no regret. Regret forgone gains is less
intense as only 9% report deep regret, while 42% show no regret at all (Table 1,
panel D). Yet, the two measures of regret are positively correlated (correlation
coe¢ cient 0.37).
These variables can be used to test some of the implications of narrow fram-

ing theories directly.

3.4 Additional variables: risk aversion, trust and time dis-
count

Besides the variables illustrated above - the core of our test - the survey obtains
some detailed �nancial and demographic variables. Here demographic variables
refer to respondents to the small lottery and income expectations questions.
Several parts of the questionnaire cover individuals�attitudes, on such mat-

ters as risk, time discount and general trust. Since variation in acceptance of
the small lottery may re�ect such attitudes, these questions can prove to be
important controls.
Risk aversion is measured by a qualitative indicator of risk tolerance pat-

terned after the Survey of Consumer Finance: �Which of the following state-
ments comes closest to the amount of �nancial risk that you are willing to take
when you make your �nancial investment: (1) a very high return, with a very
high risk of losing the money; (2) high return and high risk; (3) moderate return
and moderate risk; or (4) low return and no risk.� I construct four dummies
ranking individuals from very low to very high risk aversion. Only 18.6% choose
�low return and no risk�, so most are willing to accept some risk if compensated
by a higher return, but very few (1.8%) are prepared to take very high risk and
very high return (Table 1, panel C). Recent literature on eliciting preferences
from survey data shows that qualitative questions on risk aversion are informa-
tive and have predictive power (See, among others, Barsky et al (1997), Guiso
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and Paiella (2008) and Dohmen et al (2005)).4 As a robustness check we have
used a second indicator based on a number of choices that survey participants
were given between a risky prospect that pays 10,000 euros or zero with prob-
ability 1=2 and a sequence of nine certain payments of money of increasing size
ranging from 100 euros to 9,000 euros. Under the assumption that preferences
are exponential, an interval for the degree of absolute risk aversion is identi�ed
for each individual when the respondent switches from the safe to the risky
prospect.5

Ameasure of trust is obtained by asking people the generalized trust question
from the World Values Survey: "Generally speaking, would you say that most
people can be trusted or that you can�t be too careful in dealing with people?".
They answer in one of two ways, "Most people can be trusted" or "Can�t be too
careful"; I have coded responses 1 for the �rst answer, and zero for the second.
About 25% participants are generally trusting (Table 1, panel C).
Finally, to obtain a measure of time discount, participants were asked to

choose between 100; 000 euros one year ahead and M immediately where M <
100; 000. The initial value ofM is set at 95; 000 euros; if the respondent accepts
the immediate sum he is then asked whether he would be willing to accept
90; 000 euros now (if he rejects then he is asked about 97; 000 euros); if he
accepts 90; 000 euros (turns down 97; 000 euros) he is then asked whether he
would accept 80; 000 euros now (98; 000 euros). If he turns down 80; 000 euros
his discount rate is above 20%; if he turns down 98; 000 euros the alternative is to
wait one year and get 100; 000 euros. I classify individuals into 6 categories with
increasing subjective discount, where the smallest discount is between 0 and 2%
and the largest is at least 20%. Individuals seem quite impatient, with about
60% with a discount rate of at least 10%; but 24% are patient with discount
rates below 2%. The data appendix reports the exact wording of the question
and describes how the index is computed in greater detail.
Table 1 shows summary statistics for the variables used in the paper.

4 Results

4.1 The basic test

The test is based on random di¤erences in UCS participant�s access to informa-
tion about their pre-existing risk. Out of a total of 1,689 survey participants
799 (47.4%) where asked the small lottery question well before that about their
human capital risk; it was put to the remaining 877 (52.6%) immediately after
the income risk question. Since interviews were computer-assisted, randomiza-
tion was induced directly by the computer, which randomly assigned one of

4To avoid answers to risk aversion being a¤ected by background risk, questions about risk
attitudes were asked to both groups before they answered their income uncertainty question.

5The two indicators of risk aversion are positively correlated; a regression of the qualitative
measure carries a t-stat of 4.67. Neither distinguishes between relative and absolute risk
aversion. But since we can control for wealth, we can allow the risk-aversion indicator to
re�ect di¤erences in risk preferences that don�t arise from di¤erences in endowments.
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the two locations to the lottery question at start of interview. The somewhat
di¤erent size of the two groups from the theoretical equal split, is due to two
factors. First, some interviewers received a list with an odd number of contacts,
automatically giving rise to some imbalance; second, and most importantly,
because some interviews were not completed and drop-outs are more likely at
the beginning than towards the end of the interview, which tends to in�ate
the observations in the second group. Nonetheless, the characteristics of the
respondents do not seem to di¤er in any systematic way. Table 2 compares the
two groups for �ve demographic characteristics (age, gender, education, whether
married, dummies for residence in the North and the Center, and �nancial as-
sets). The two groups seem to be very similar, as one would expect if individuals
were randomly allocated. For all variables the di¤erence in means is very small
(column 3) and, with one exception, none di¤ers signi�cantly from zero at usual
signi�cance levels (last column). The exception is age, which di¤ers between
the two groups at the 10% level of signi�cance. However, even for this variable
the di¤erence in means is small (1 year, 54.29 in the �rst group and 55.28 in
the second); furthermore, the second moment of the distributions is also very
similar in the two groups. This leads me to conclude that accessibility to other
risks is quite randomly allocated among the respondents.

In the overall sample the vast majority (61 per cent), turn the small lottery
down; 28 per cent accept it. Excluding the "don�t knows" (11 percent, Table
3, �rst column) the rejection rate rises to 68 percent. These �gures are fully
consistent with those obtained in experiments (e.g. Tversky and Kahneman,
1992) where it is found that the majority of participants reject small lotteries of
the sort o¤ered in the UCS survey. The rejection rate is higher in the group with
lower accessibility (second column) than in the group with greater accessibility
(third column), it is higher in the �rst than in the second. Depending on
whether the "don�t knows" are included, the rejection rate among those with
low accessibility to their endowment uncertainty is 65.2% or 72.5%. In the
high-accessibility group it is about 8 percentage points lower, no matter how
the control group is de�ned (column 4). This di¤erence is highly statistically
signi�cant (p-values � 0:002; last column) lending support to the idea that
narrow framing does indeed a¤ect the high propensity for rejection of these
small advantageous lotteries. The result suggests that when other risks that the
individual is facing are made more accessible to him, he comes to realize the
bene�ts of mixing the small lottery with these risks, mitigating narrow framing
and inducing what appear as less timid decisions (Kahneman and Lovallo,1993).
However, since among this group too a large fraction still turn the lottery down
the result seems also to imply that even bringing these risks to an individual�s
mind, while helping, is not enough to eliminate narrow framing of speci�c risks.

4.2 Controlled regressions

Table 4 digs deeper into the test by showing controlled regressions. In the �rst
panel the left-hand side is equal to 1 if the lottery was turned down and 0
otherwise; that is, " don�t knows" are included in the control group. The �rst
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column reproduces the result in Table 3. The second column adds a number of
demographic controls such as age, a dummy for males, level of education, being
married, residence in the North and the Center (the South being the excluded
category), and indicators of the individual income and wealth; to account for
potential non-linear e¤ects in endowment we include both linear and squared
income and wealth. Interestingly, neither income or wealth a¤ects the chances of
rejecting a small lottery, which suggests that people�s tendency to turn down a
small positive value lotteries does not vanish with wealth. However, age, marital
status and city size all have signi�cant e¤ects. Married and older individuals
and people living in smaller towns are more likely to reject it6 ; males and the
better educated are less likely to turn down but their e¤ect is not statistically
signi�cant.
The sign of education is consistent with Read et al.(1999) who conjecture

that narrow framing can be a consequence of cognitive capacity limitations
because combining risks together, particularly when they are many, is more dif-
�cult than assessing them one by one and so requires greater cognitive capacity,
memory etc. But unlike Frederick (2005) and Benjamin, Brown and Shapiro
(2006) who �nd that cognitive ability lowers the rejection propensity, the esti-
mated e¤ect is not statistically signi�cant.7 This result is similar to Rabin and
Weizsacker (2008) who also �nd no signi�cant e¤ect of cogntive ability on the
propensity to frame decisions narrowly.
But what is important is that the e¤ect of accessibility is una¤ected by these

controls: the coe¢ cient in column (2) is of similar magnitude as that obtained
without controls. Of course, this is to be expected given the randomness of
accessibility.
For a given degree of narrow framing, di¤erences in risk attitudes may, as

one would expect, explain variation in the willingness to accept the lottery. This
conjecture receives support in the third column, where two dummies for indi-
vidual risk aversion obtained from the qualitative indicator, excluding the group
with low and very low risk aversion. Those with a preference for conservative
�nancial decisions are also more likely to turn down the lottery than those who
are more prepared to take �nancial risk, and the very substantial indeed. The
most risk averse are more likely than the least to refuse the lottery by no less
than 14.4 percentage points - an e¤ect equal to 24% of the average rejection
rate in the sample. A similar result is obtained if I use the alternative measure
of risk aversion.8

6 Interpretation of the e¤ect of some of the demographics is not straigthforward and may
be consistent with more than one explanation. For instance, age may be picking up a well
known tendency of risk taking to be higher among the young. As for the the e¤ect of being
married one possibility is that being married raises the rejection rate because e¤ects of losses
spill over to kids, making married people more sensitive to losses.

7We have added as an extra control a direct measure of cognitive ability - self-reported
ranking in performance in middle-school. This measure is highly correlated with the number
of years of education. Hence when we add it the e¤ect of education becomes smaller but
retains its signi�cance while the cognitive ability measure is not statistically signi�cant.

8Consumption commitments have been cited by Chetty and Szeidl (2007) as a potential ex-
planation for high risk aversion over intermediate risks. However, consumption commitments

16



As we have seen uncertainty about the lottery is resolved after one year, so
the gain or the loss comes a year after the interview. One may argue that delayed
lotteries may be unappealing not because people frame decisions narrowly and
are averse to losses but may because of lack of trust in the promise of payment.
Alternatively, di¤erences may re�ect subjective discount rates if loss-sensitive
individuals discount losses and gains di¤erently. Though our test should not be
a¤ected by individual heterogeneity along these dimensions since it is based on
random exposure to accessibility, these possibilities can be taken into account
by controlling for the indicator of generalized trust and the individual measure
of subjective discount. Adding these regressors (see column 4) emerges that
generalized trust has a strong negative and signi�cant e¤ect: those who trust
have a 9-percentage-point lower probability of turning down the lottery (15%
of the sample mean), a result consistent with the �ndings of Guiso et. al.
(2008) that untrusting people are less likely to invest in stocks. The indicator
for subjective discount however, has no statistically signi�cant e¤ect, as should
be the case if individuals discount gains and losses at the same rate. Most
importantly, all these controls leave the e¤ect of accessibility to pre-existing
risks una¤ected.
The second panel repeats the estimates, this time dropping all those who

answered "don�t know" to the small lottery question. The results are essentially
invariant.

4.3 Dealing with some objections

Of course the lower rejection rate among those who are asked about the lottery
after reporting their income risk may not re�ect accessibility but some other
e¤ect that varies systematically with the location of the small lottery question.
For instance, it may be argued that people may be less prone to turn down
lotteries when they are tired, towards the end of the interview. Another, perhaps
more compelling objection, is that the lower rejection rate among this group
may actually re�ect trust that interviewers build up as the interview proceeds,
making participants more willing to accept the lottery. Though I control for
trust, one may still object that this is a measure of generalized trust, not of
the personal trust that the respondent develops for the interviewer, which may
be what actually matters (even if unconsciously, since it is not the interviewer
personally who promised to pay). For instance, some interviewers may at glance
be perceived as less trustworthy than others, but this bias disappears as the
interview proceeds and inference on the interviewer trustworthiness is made
using elements other than their appearance. In this case those who answer the
lottery question �rst may be more likely to turn it down than those who answer
it later.
I address these issues in two ways. First, I show that the lower rejection

rate in the second group is unlikely to re�ect some unmeasured feature of the

cannot explain why people turn down small risks of the sort studied here. In fact, consumers
with commitments behave as risk neutral vis-a-vis risks of this sort (Chetty and Szeidl, 2007,
Table II)
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interview that happens to a¤ect the lottery decision. Second, in the next section
I show that the e¤ect of accessibility varies in ways that are fully consistent with
what narrow framing theory would predict.
One way to address the �rst objection - accessibility proxyies for tiredness

- is to control for the length of the interview. If tiredness matters, one should
�nd that longer interviews trigger di¤erent answers, and if the indicator of
accessibility re�ects tiredness it should lose signi�cance. I account for this in
Table 5, �rst column, adding the interview length (in minutes) as an additional
control. According to the estimates one standard deviation increase in interview
length (20 minutes) raises the probability of refusing the lottery by 2 percentage
points but the e¤ects is not statistically signi�cant. In any case, the e¤ect of
accessibility is unchanged.
The second issue - trust generated during the interview - is addressed by a

linear probability model with �xed e¤ects for the interviewer to capture their
perceived trustworthiness at the beginning of the interview and thus the slope
of the evolution of trust towards them. The results are shown in column 3; for
comparison column 2 shows the OLS estimates of the linear probability model.
The �xed-e¤ects for the interviewer are clearly important as the increase in the
R2 compared to the OLS estimates shows. However,the e¤ect of accessibility
is only mildly reduced - from 0.086 to 0.079 in absolute value, suggesting that
interviewer trustworthiness does a¤ect the lottery decision but is unlikely to
change signi�cantly over the course of the interview.
As an alternative check, the fourth column reports a regression controlling

also for an index of the overall climate of the interview: this is a judgement
reported on a scale from 1 (poor climate) to 10 (very good climate) by the
interviewer at the end of the interview. Respondents mistrust and reluctance
to answer should be re�ected in this index. As the estimates in column 4
show, the interview climate has no e¤ect on the lottery decision and including
it does not alter the e¤ect of the indicator of accessibility. Adding similarly
obtained measures of whether the survey participants understood the questions
and whether they found it easy to answer (in columns 2, 3 and 4) also has no
e¤ect on the estimates.

4.4 The e¤ect of pre-existing risk

To further test whether accessibility is really capturing variation in the degree
of narrow framing and not some other e¤ect (including evolution in personalized
trust during the interview), variation in perceived uncertainty can be exploited.
In the UCS some respondents face no income risk (the minimum and maximum
earnings one year ahead coincide). For the retired this is obvious as they receive
a social security pension whose amount is known in advance. For the others,
about 30% report no uncertainty, with a smaller proportion among the self-
employed than among the employees, particularly public sector employees.
If pre-existing risk is what makes the lottery more attractive, then we should

�nd that: a) those facing income risk are less likely to turn down the lottery;
b) income risk matters more (will be more negative) for those who have greater
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accessibility to it and are thus more able to visualize the insurance bene�ts of the
lottery.9 I thus de�ne an indicator that is equal to 1 if the range of the subjective
probability distribution of one year ahead earnings is di¤erent from zero and
then use this indicator and its interaction with the identi�er for accessibility as
explanatory variables in the probability of turning down the lottery.
Table 6 shows the results. Inserting the income risk indicator alone (column

1) it has a negative e¤ect on the probability of turning down the lottery, as it
should if individuals at least partially mix the lottery with their pre-existing
labor income risk. Obviously, since earnings risk is correlated with other at-
tributes of the individual that may discourage lottery participation directly, it
is crucial to control for such attributes.10 Those facing an uncertain income have
a 6.3-percentage-points lower probability of turning down the lottery. This is
the average e¤ect for the whole sample. However, adding also the interaction
between the uncertainty indicator and the accessibility indicator (column 2), I
�nd that pre-existing risk only matters for the group that has access to it - that
is, those who answer the lottery question after the subjective earnings question.
For this group, facing an uncertain income lowers the probability of turning
down the lottery by 10.5 percentage points; for those with limited accessibility
it has no e¤ect , implying that they ignore it altogether when deciding about
the lottery. Columns 3 and 4 report the estimates when instead of interacting
uncertainty with accessibility I run separate (and thus more �exible) regressions
for high and low accessibility; these estimates con�rm that income uncertainty
only matters when individuals are given access to it.11

Since the earnings uncertainty question is only answered by those currently
working while the retired are assumed to face no income uncertainty out of the
fact that their pension is fully predictable, in column (5) I check the results by
dropping the retired. Results are robust to re-estimating only on the current
employed and income uncertainty lowers the rejection rate only for those who
have access to it.
One may argue that narrow framing is not about uncertainty but about in-

come or wealth levels. We can check this possibility by controlling for expected
income and expected income interacted with accessibility. In column (6) we re-
place the income uncertainty indicator (alone and interacted with accessibility)
with expected income (alone and interacted) and �nd that the expected income
has no e¤ect on the decision to reject the lottery. Adding also uncertainty

9 If some perceive no income risk, this could explain why evoking their pre-existing risks
may have a limited impact on the probability of turning the lottery down. Exposing this
people to their income uncertainty does not make the small lottery more attractive.
10Notably, more risk-averse individuals are more likely to choose safer jobs and hence are

less likely to face uncertain labor income. Income risk may thus capture risk aversion if the
latter is omitted from the regression or is mis-measured.
11 Interestingly, risk aversion has a stronger e¤ect on the rejection rate for those with low

accessibility, and thus a higher degree of narrow framing, following our formulation in Section
2. In so far the measure of risk aversion is positively correlated with loss aversion this is
consistent with the narrow framing model. In fact, a higher loss aversion lowers the chances
of accepting the lottery because it reduces its expected value Ev(ex) but the overll e¤ect on
the acceptance rate depends on b - the degree of narrow framing - which weigth the expected
value of the lottery as shown in Section 2.
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(column 7) shows that only the latter matters suggesting that giving access to
pre-existing risk encourages lottery acceptance because it makes it easier to see
its insurance bene�ts.
Taken together these results are consistent with the hypothesis that the �rst

group frames the small lottery decision completely in isolation, whereas those
with greater accessibility seem to be at least partially combining that decision
with a consideration of pre-existing risk and thus enjoying the insurance bene�ts
that the small lottery entails. But again, even among those facing uncertainty
and being made aware of it, many continue to turn down the lottery and behave
like those who have no access to pre-existing risks. One possibility is that this
is a re�ection of a mode of thinking that forges the tendency to frame decisions
in isolation. I now turn to this issue.

5 What does determine narrow framing?

As is argued in Section 2.1 narrow framing may re�ect individuals�propensity
to regret. Since regret refers to a speci�c action/choice, it naturally leads to a
focus on the consequences that are most immediately linked to the action, giving
rise to narrowly framed decisions. Hence, a regret-based explanation predicts
that regret-prone individuals are more likely to turn down the lottery if they
regret losses more deeply, to accept it if they regret mainly missed gains.
Alternatively, narrow framing could be the re�ection of reliance on intuition

in deciding whether or not to accept an uncertain prospect. According to dual
decision models, intuitive thinking focuses on the speci�c elements that charac-
terize the prospect itself, such as return and variance or losses and gains, and
ignore possible interactions it may have with other components of individual
wealth. In our context the most visible (accessible) features of the lottery are
the size of the gain and the loss and their probabilities. Its lack of correlation
with pre-existing risk (and thus its potential insurance bene�t) remains in the
background and may be ignored by intuitive thinkers. Intuitive decisions are in
fact heavily a¤ected by the most super�cial and readily accessible elements of
the lottery (Kahneman, 2003). On the other hand, individuals who rely mostly
on reasoning can see beyond the veil of the super�cial features of the lottery and
put it in perspective, capturing its relation with other components of wealth.
Interestingly, these two theories of narrow framing are likely to rest on di¤er-

ent mechanisms. In particular, since regret is a prominent form of counterfactual
thinking whereby the decision maker, at time of deciding, compares the prospec-
tive "what might have been" alternative (the counterfactual) with "what has
e¤ectively been", one may argue that it involves very sophisticated and e¤ortful
reasoning rather than intuition, though reasoning is captured by the particular
object of choice. In fact, in our sample regret indicators are positively corre-
lated with reliance (total or partial) on reasoning as the typical mode of thinking
when making decisions.
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5.1 The role of regret

Table 7 examines the role of regret. When the indicators of regret about losses
and gains are added to the speci�cations shown in Table 4, they are both sig-
ni�cant. Regret about losses incurred makes one more likely to turn the lottery
down (column 1); all else constant, those who deeply regret a loss are 10 percent-
age points more likely than those who feel no regret to turn down the lottery.
On the other hand, regret about missed gains has a negative and signi�cant
e¤ect on the rejection rate and the e¤ect is more than twice as large as that of
regret about losses. Compared to those who do not regret a missed gain, those
who regret it deeply are 23.5 percentage points less likely to turn the lottery
down (more than one third of the unconditional rejection rate). On the other
hand adding regret as a control leaves the e¤ect of accessibility to pre-existing
risks una¤ected.
In the second column I add a battery of demographic controls and risk at-

titudes. Interestingly, the e¤ect of regret is unchanged even controlling for the
individual risk aversion and for other demographics, and the e¤ect of accessi-
bility is also unaltered. In the third column I add the indicator of generalized
trust, mistrust may be a re�ection of regret. Even in this case, however, the
e¤ect of regret remains unchanged and trust retains it e¤ect, both economically
and statistically. This suggests that regret, trust and risk aversion a¤ect the
willingness to participate in small advantageous lotteries through di¤erent chan-
nels. In particular, the results are consistent with regret being an important
cause of narrow framing.

5.2 The role of intuition and reasoning

Table 8 investigates the second possible source of narrow framing: reliance on
intuitive thinking rather than reasoning. The implication here is that the e¤ect
of accessibility to pre-existing risk on the willingness to accept the lottery should
be stronger, the more the individual relies on reasoning. To test this prediction
I identify three groups: those who rely mostly on intuition; those who rely on
both intuition and reasoning and those who rely mostly on reasoning. Under
the null hypothesis that this theory of narrow framing is true, one should �nd
that the e¤ect of accessibility is greatest for the third group.
For comparison, the �rst column shows the results for the whole sample. The

second column runs the regression on the subsample of those who rely mostly
on intuition. Interestingly, for them facilitated access to pre-existing risk has no
e¤ect on willingness to accept the lottery. Those who rely partly on intuition
and partly on reasoning (column three) respond to accessibility signi�cantly,
lowering the rejection rate by 7.6 percentage points. This e¤ect is smaller than
for the whole sample but much larger (in absolute value) than for the sample
of intuitive thinkers (�rst column). The e¤ect of accessibility is even stronger
for the group that relies mostly on reasoning: for them, readier accessibility to
pre-existing risks lowers the rejection rate by 12.1 percentage points - an e¤ect
that is 60% greater than for those who combine intuition and reasoning. These
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�ndings support the idea that reasoning helps to de-contextualize the decision
about a risky prospect and enables one to better appreciate its potential bene�ts.
One may suspect that thinking mode is actually a proxy for cognitive ability

and that people with greater cognitive capacity rely more on reasoning and are
thus better able to realize the diversi�cation opportunities entailed by the small
lottery. This is not actually the case, however. First, the indicator of thinking
mode is poorly correlated both with education and with the self-reported mea-
sure of relative performance in secondary school; and even this poor correlation
is, if anything negative with respect to both indicators. That is, those who rely
on reasoning are actually a bit less well educated and did somewhat worse in
junior high school. Second, If we split the sample by level of education (below
and above high school) and run the regression in Table 8, the coe¢ cient of ac-
cessibility is statistically signi�cant in both groups; though very similar, it is if
anything higher in the low education group (-0.096 and -0.090, respectively). A
similar result obtains if we use the self-reported measure of relative performance
in secondary school: dividing the sample between those who were above average
or among the top students in secondary school and those who were average or
below, accessibility has a slightly larger e¤ect on the rejection rate in the low
than in the high aptitude group (-0.089 and -0.080 respectively) but e¤ects are
in both cases similar.
A still di¤erent objection to the thinking mode indicator is that it could

be biased towards reporting reasoning as this may convey a better opinion of
himself to the interviewer than answering that one decides on intuition. Even
though it is unclear that reliance on intuition is considered to be socially bad
(intuitive thinking can be viewed as an assets (Klein, 2003), and is positively
correlated with education), if some intuitive thinkers describe themselves as
relying on reasoning, then the di¤erence in accessibility across di¤erent thinking
modes estimated in Table 8 is a lower bound of the true di¤erence, which only
reinforces our conclusion.
Table 9 expands the evidence with regressions of the rejection rate on income

risk. If what shapes narrow framing is the extent to which individuals rely
on reasoning or intuition, one should expect the e¤ect of income risk to be
strongest (that is most negative) among those who have been given access to
it and who rely on reasoning, and to be weakest for those who base decisions
on intuition even if they have been given access to their pre-existing risks. To
test this, I run regressions splitting each thinking mode group between those
with and without access to earnings risk. Distinguishing between high and
low accessibility among intuitive thinkers I �nd that income uncertainty has no
signi�cant impact, not only for those who are not exposed to their income risk
before deciding but also for those who are (columns 1 and 2). The same holds
true for the group that typically combines intuition and reasoning (columns 3
and 4). However, for the third group I �nd that income risk when they are
given access to it reduces the rejection rate by as much as 21 percentage points
(column 5), 1/3 of its unconditional mean, and the e¤ect is highly statistically
signi�cant (p � value = 0:001). On the other hand, income risk has no e¤ect
on those with low accessibility, even if they base their decision on reasoning
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(column 6).12 This suggests that unless the pre-existing risk is evoked when a
decision is made, it may be overlooked even by people who decide on the basis
of e¤ortful reasoning; that is, reasoning alone may not be su¢ cient to overcome
narrow framing.

6 Bounding the degree of narrow framing

In this section I provide estimates of the sample distribution of the maximum
and minimum value of the degree of narrow framing for the individuals in our
sample. For this I rely on a simpli�ed version of the model discussed in Section
2. Namely, suppose that when assessing the lottery individuals ignore the ef-
fect that accepting may have on their current consumption and assess only its
ability to provide insurance against their earnings risk. As Barberis and Huang
(2006) show this simpli�cation is unlikely to make a di¤erence. Thus, I assume
individual i utility is

Vit = (1� bi)EU(eyi;t+1 + ext+1) + biEv(ext+1)
where eyit+1 is his future earnings and the lottery has no subscript, being the
same for all individuals. The �rst term is the expected utility when the individ-
ual merges lottery with his future earnings while the second captures the direct
utility when he frames lottery narrowly. The degree of narrow framing is bi and
is individual speci�c. its value is comprised between 0 and 1 (as in Rabin and
Weizsacker, 2008) with a value of zero denoting absence of narrow framing and
1 full narrow framing. An individual turns down the lottery if:

(1� bi)EU(eyi;t+1 + ext+1) + biEv(ext+1) > (1� bi)EU(eyi;t+1)
Let bi be the threshold value of narrow framing that makes a person indif-

ferent between accepting and turning the lottery down, de�ned as:

bi =
�

�� Ev(ext+1)
where � = EU(eyi;t+1+ ext+1)�EU(eyi;t+1) is the utility gain from accepting

the lottery in the absence of narrow framing. Thus an individual with bi > bi
will turn the lottery down while an individual with bi < bi will accept it. We
will use the information on the probability distribution of individual earnings to
compute for each individual in our sample the threshold bi: Since we observe the

12 It can be objected that Intuitive thinkers may be give more approximate answers than
those who rely on reasoning when reporting the distribution of future earnings and may fail to
report uncertainty even when, reasoning on it, they actually face some. This may explain why
uncertainty matters more for those who rely on reasoning. However, this does not seem to be
the case. The fraction of those facing uncertainty in the whole sample is 38% among those who
rely mostly on intuition and 39% among those who mosty rely on reasoning. Excluding the
retired these proportions are 63% and 68% respectively. I addition the correlation between
the range of the distribution among those facing some risk and thinking mode shows that
those who rely on reasoning report lower average uncertainty.
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actual decision about the lottery we can then infer whether his actual bi exceed
the threshold (if he has turned down the lottery) or is below the threshold (if
he has accepted it). Letting v() be piecewise linear and characterized by loss
aversion, Ev(ext+1) = 180 � �100 = �10 under the assumption that the loss
aversion parameter is � = 2 (as we assume in our main calculations). The
value of � depends on the nature of the utility function U( ): I assume that
also U is characterized by �rst order risk aversion. In particular I assume that
U() is piecewise linear around a reference point given by the mid-point of the
distribution of future earnings and that the loss aversion parameter is � = 2.
As shown by Barberis et al (2006) provided eyi;t+1 exhibits some uncertainty, �
will always be positive. Since bi is only de�ned for the individuals who actually
face some earnings risk, calculations are made for those with a positive range of
future earnings, under the assumption that eyi;t+1 is distributed uniformly below
and above the midpoint of its range, and assuming a degree of loss aversion equal
to 2.
In Table X I report various moments of the sample distribution of � for

the whole sample (�rst column) and of bi, both for the whole sample and for
the sample of those who reject and accept the lottery. As can be seen the
value of � is positive at all moments, implying that in the absence of narrow
framing all should accept the lottery even under loss-averse preferences. In
the whole sample, the median value of bi is 0.85 and the overall distribution is
relatively concentrated, as implied by the small value of the standard deviation
(0.023) and the contained di¤erence between the 1th and 99th percentile (second
column). The third and fourth column show the distribution of bi for those who
have rejected and accepted the lottery, respectively. As can be seen the two
distributions are very similar. These estimates suggest a substantial degree of
narrow framing. We can infer that for 99 percent of those who have turned
down the lottery the actual degree of narrow framing exceeds 0.78 while for
those who have accepted it only for 1 percent of them it must be below 0.78.
These estimates are reminiscent of those of Rabin and Weizsacker (2008) who
use as a measure of the degree of narrow framing the fraction of individuals
who are exposed to the risk of choosing dominated prospects and estimate this
fraction at around 0.9, signalling a high degree of narrow framing.
The estimate of the distribution of bi is only marginally a¤ected if we allow

for a higher degree of loss aversion or for heterogeneity in the loss aversion
parameter or if we assume that eyi;t+1 follows a triangular distribution below
and above the midpoint of its range.13

13 If I assume a uniform degree of loss aversion equal to 3 the median value of bi is 0.88 (sd
0.036), the 1th percentile is 0.78 and the 99th percentile 0.92. To allow for di¤erent degrees of
loss aversion I have assumed that those who dislike risk more are also more averse to losses
and imputed values of loss aversion of 1.2, 1.65, 2.30 and 3 respectively to the four groups of
risk aversion in the sample using the qualitative indicator of risk aversion. In this case the
median value of bi is 0.85 (sd 0.031), the 1th percentile is 0.77 and the 99th percentile 0.91.
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7 Conclusions

I have designed a new test of models that rely on narrow framing to explain
why individuals, even at high levels of wealth, turn down small advantageous
lotteries that would be appealing in a framework of maximization of expected
utility of �nal wealth. The evidence is consistent with the hypothesis that
people focus on the most visible properties of the lottery and tend to ignore
its interaction with other wealth components. When encouraged to �rst evoke
pre-existing risks and only afterwards asked to decide on participation in the
lottery, individuals are found to be signi�cantly less likely to reject it, as if they
become aware of its insurance bene�ts when the other risks they can hedge are
made readily perceptible. This is particularly true for individuals that actually
face income risk, precisely those who can e¤ectively bene�t from the potential
insurance.
A second contribution of this paper is that it is the �rst, as far as I know, to

provide evidence on the origins of narrow framing. I show that regret over losses
and gains strongly a¤ects the decision to accept or reject the o¤ered lottery,
while mode in which individuals make decisions seems critical in explaining the
degree of narrow framing. Consistent with narrow framing theories, I �nd that
people who bene�t the most from exposure to pre-existing risks are those who
base decisions on reasoning; those who decide on intuition are unresponsive to
accessibility to pre-existing risks and appear to weigh only the speci�c properties
of the lottery.
While this evidence suggests that narrow framing may be a relevant property

of individual preferences, one needs to be aware of the setting in which this
evidence was obtained. It may be legitimately objected that a hypothetical
lottery is not the best way to assess individuals�dependence on narrow framing
and that when faced with real-life decisions - like their stock portfolio allocation -
people have powerful incentives to depart from the speci�c features of the assets
they could buy and to consider how they relate to the various components of
their (uncertain) wealth. To account for this problem at least in part we have
been careful in framing the lottery as a small investment; but of course the
proper wording may not be enough. The only way to overcome this potentially
valid objection is to design a �eld experiment where, for instance, one studies
individual willingness to invest in stocks by comparing the choices of a treatment
group to whom a broker has evoked their pre-existing risks with that of a control
group. And this is in fact the next step in my research agenda.
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8 Data appendix

8.1 The UCS survey

The data used in this paper draw on a sample of Italian clients of the Unicredit
Group. The Unicredit Clients� Survey (UCS) was conducted between June
and September 2007 and elicits detailed �nancial and demographic information
on a sample of 1,686 individuals with a checking account in one of the banks
of the UniCredit Group. The sample is strati�ed according to three criteria:
geographical area, city size, �nancial wealth, and it is explicitly over-samples
rich clients. In particular, only clients with at least 10,000 euro of �nancial
wealth at Unicredit at the end of 2006. The survey is CAPI.
An important feature of the survey is that the sample selection is based

on individual clients of Unicredit. The survey, however, contains detailed in-
formation on the spouse, if present. Financial variables are elicited for both
respondents and households. In the paper, demographic variables refer to the
household head (even if di¤erent from the respondent), and economic variables
(real and �nancial assets) to the household, not to the individual investor. The
survey contains detailed information on ownership of real and �nancial assets,
and amount invested. For real assets, UCS reports separate data on primary
residence, investment real estate, land, business wealth, and debt (distinguished
between mortgage and other debt). Real asset amounts are elicited without use
of bracketing.

8.2 De�nition of variables constructed from survey re-
sponses

Income . Value of the personal income of the survey respondent (thousand of
euros). This �gures is obtained from then answers to the survey.
Financial wealth. Value of �nancial assets of the respondent (thousands of

euros). Obtained from the administrative records of Unicredit. For privacy rea-
sons the value of �nancial has been recomputed by �rst sorting assets increasing
order and then replacing the value of the assets of individual j with a three-term
average computed using individual j�s assets and the two adiacent observations.
The correlation between the true and imputed value if 0.99.

Income risk. Based on question about the probability distribution of one-
year ahead earnings as reported in the text. This question is answered by
all active workers. For non-active, retired workers we set earnings uncertainty
equal to zero. We code it equal to 1 if the range of the probability distribution
is positive and zero otherwise.
Education. Number of years of schooling, including primary, secondary, col-

lege and post-college education.
Cognitive ability. Obtained from the following questions: "Think of when

you attended secondary school. How did you compare relatively to your class
mates? 1) Among the top 5; 2) well above average; 3) about average; 4) some-
what below average." The variable is coded between 1 and 4, with larger values
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denoting higher ability.
Demographicsdemographics such as age, gender,marital status, geographic

location, city size are obtained from answers to the questionnaire.
Risk aversion. We use two indicators. The �rst is based on the question:

�Which of the following statements comes closest to the amount of �nancial risk
that you are willing to take when you make your �nancial investment?: (1) a
very high return, with a very high risk of loosing the money; (2) high return and
high risk; (3) moderate return and moderate risk; (4) low return and no risk.�
As an alternative indicator we use: �With which of the following statements do
you agree most? (1) Risk is an uncertain event from which one can extract a
pro�t; (2) Risk is an uncertain event from which one should seek protection.�
We de�ne four dummy variables one for each level of risk aversion. The second
indicator relies on the following question: "Think of being in a room and to get
out you can choose between two doors: if you choose the right door you win a
10.000 euro prize; if you choose the wrong door you win nothing. You have also
the give up the possibility of choosing between one of the two doors and exit
from a back door, in which case you get a known certain amount of money.
If I o¤er you X euros would you give up the possibility of choosing between

the two doors and leave from the back door?"
X takes values of increasing amounts starting from 100 euros to 9000 euros.

If the 100 Euros for sure are preferred to the choice of one of the two doors, the
process stops. Otherwise another larger value of X is o¤ered until the safe bet
is chosen. This value is then used to identify the degree of risk aversion. The
indicator is coded as the �rst sure value at which the person switches. Clearly,
larger values denote lower risk aversion

Generalized trust. Response to question: "Generally speaking, would you
say that most people can be trusted or that you can�t be too careful in dealing
with people?". Coded a" 0=can�t be too careful; 1: most people can be trusted.

Interview length. Minutes the interview lasted. This information is auto-
matically recorded by the computer.

Interview climate, understanding and easiness in answering. Qualitative in-
dicators reported at the end of the interview by the interviewers. The judgement
is on scale between 1 and 10, with 1 standing for poor climate (understand-
ing, easiness in answering questions) and 10 excellent climate (understanding,
easiness in answering questions).
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Table I: Descriptive statistics 

This table shows summary statistic for the variables that are used in the estimates.  Panel A shows summary statistics 
for the fraction that rejecting a small lottery [180,-100; ½, ½] and an indicator of accessibility to pre-existing risks.  
Accessibility is an indicator equal to 1 if the individual has answered the small lottery question after elicitation of the 
probability distribution of income one year-ahead; zero if he answered at the beginning of the questionnaire.  Panel B 
contains summary statistics about demographics, income and wealth. Education is the number of years of schooling an 
college. Financial wealth is the value of financial assets held with Unicredit from administrative record, in thousands of 
euros. Income is in thousand of euros. Panel C shows summary statistics for risk attitudes, generalized trust and 
subjective discount. Low risk aversion is a dummy=1 if the individual prefers a relatively high return together with a 
relatively high risk (zero otherwise) when making portfolio decisions; Medium risk aversion is a dummy=1 if he 
prefers a satisfactory return with some moderate risk;  High risk aversion is a dummy=1 if he prefers a very low return 
with no risk  (zero otherwise).  The quantitative risk aversion indicator is the value in euros makes the individual 
indifferent between accepting that money for sure and a lottery here he wins 10,000 euros with probability ½ and 0 
with probability ½. Generalized trust is a dummy equal to one if the individual thinks that most people can be trusted. 
Subjective discount is a categorical variable between 1 and 6 with 1 corresponding to low discount (between 0 and 2%) 
and 6 corresponding to high discount (20% or more).  In Panel D regret losses in an indicator variable between 1 and 3 
with one corresponding to no regret when an avoidable loss is incurred, 2 some regret and 3 regret a lot. Regret missed 
gains is similarly defined.    “Rely on intuition” is a dummy equal to 1 if people say they mostly rely on intuition when 
making decisions;” Rely both on intuition and reasoning” and “Rely mostly on reasoning” are similarly defined. In 
Panel E length of interview is minutes the interview lasted; the remaining three variables are qualitative indicators with 
scores between 1 and 10 reported by the interviewer at the end of the interview. Understanding is meant to measure 
how well questions were understood, easiness how difficult was to answer them and climate a general measure of how 
well the interview was received.    
                
A. Small lottery and accessibility  
 (1) (2) (3)
 Mean Median  Standard deviation
Fraction turning down the lottery: total 
sample 

0.608 1 0.488

 
Fraction turning down the lottery: 
dropping the “I do not know” answers 

0.685 1 0.465

 
Accessibility to pre-existing risks 0.53  1 0.50
 
B. Demographics, income and wealth 
 (1) (2) (3)
Variable Mean Median  Standard deviation
Age 54.81 57 12.27
Fraction male 0.70 1 0.46
Education (n. of years) 12.73 13 4.25
Fraction married 0.68 1 0.46
Resident in the North 0.51 1 0.50
Resident in the Center 0.24 0 0.43
City size indicator 4.52 5 1.17
Financial wealth (thousand euros) 208.60 120 408.01
Income (thousand euros) 50.17  31 67.84
Face earnings uncertainty (whole 
sample) 

0.40  0 0.49

Face earnings uncertainty (among those 
in the labor force) 

0.67  1 0.47
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C. Attitudes 
 (1) (2) (3)
Variable Mean Median  Standard 

deviation
Low risk aversion 0.28 0 0.45
 
Medium risk aversion 0.53 1 0.50
 
High risk aversion 0.19 0 0.39
 
Risk aversion: quantitative (euros) 4,210.50 4,000 3,333.60
 
Generalized trust 0.26 0 0.44
 
Subjective discount  3.58 4 1.78
 
 
D. Regret, intuition and reasoning   
 (1) (2) (3)
 Mean Median  Standard 

deviation
Regret losses 2.20 2 0.74
- no regret 0.21 0 0.41
- some regret 0.42 0 0.49
- regret a lot 0.38 0 0.48
 
Regret gains  1.67 2 0.63
- no regret 0.42 0 0.49
- some regret 0.49 0 0.50
- regret a lot 0.09 0 0.29
 
Rely mostly on intuition  0.15 1 0.35
 
Rely both on intuition and 
reasoning 

0.43 1 0.49

 
Rely mostly on reasoning 0.42 1 0.49
 
 
 E. Interview controls  
 Mean Median  Standard deviation
Length of interview (minutes) 62.27 60 20.22
Understanding of questions 7.60 8 1.90
Easiness in answering questions 7.40 8 1.95
Overall interview climate 8.12 8 1.85
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Table II: Moments of demographic characteristics for high and low accessibility 
survey participants 
This table shows means and standard deviation (in brackets) of various characteristics for the total sample and 
for survey participants with low and high accessibility to pre-existing risk.  High accessibility refers to 
individuals that have answered the small lottery question after elicitation of the probability distribution of 
income one year-ahead; low accessibility if answered at the beginning of the questionnaire. Column (3) 
shows the difference in means between the two groups and column (4) the p-value for the null that the means 
are equal in the two samples.   

 
 (1) (2) (3) (4)
Variable Low 

accessibility to 
pre-existing risk 

High 
accessibility to 

pre-existing risk

Difference in 
means 

 p-
value

Age 54.297
(12.375)

55.282
(12.154)

0.985 0.100

Fraction male 0.698
(0.459)

0.700
(0.458)

0.002 0.938

Educations (n. of 
years) 

12.720
(4.100)

12.742
(4.388)

0.022 0.915

Fraction married 0.698
(0.459)

0.672
(0.470)

-0.026 0.244

Resident in the 
North 

0.503
(0.500)

0.522
(0500)

0.019 0.440

Resident in the 
Center 

0.252
(0.434)

0.234
(0.424)

-0.017 0.415

City size indicator 4.543 
(0.197)

4.506 
(1.151)

-0.037 0.518

Financial wealth  194.646
     (1.468)

221.223  
(474.434)

26.576 0.182

Income 51.537
(73.991)

49.978
(61.826)

-1.559 0.638

Number of 
observations 

799 887  
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Table III: The basic test. Rejection rates of the small lottery for high and low 
accessibility to pre-existing risk 
The table shows mean rejection rates of the small lottery for different groups of respondents (columns 
1, 2 and 3) and tests of the difference in mean rejection rates between high and low accessibility 
individuals. High accessibility identifies the respondents who have been asked the small lottery 
question after they report the distribution of their future income; low accessibility identifies 
respondents that answered the lottery question before the future income question. Column 5 reports 
the p-value for the null hypothesis that the rejection rate is the same in the high and low accessibility 
groups (or that the fraction answering “I do not know” is the same, last column).    
 (1) (2) (3) (4) (5)
Variable Total 

sample 
Low 

accessibility 
to pre-existing 

risk 

High 
accessibility to 

pre-existing 
risk

 Difference 
between high 

and low 
accessibility 

groups  

 p-value

   
Including the 
“I do not 
know” 
responses 
(obs. 1,686) 

0.608  
(0.488) 

0.652
(0.477)

0.568
(0.496)

-0.084 0.000

   
Dropping the 
“I do not 
know” 
responses 
(obs. 1,496) 

0.685  
(0.465) 

0.725
  (0.447)

0.649
(0.478)

-0.076 0.002

   
Fraction of “I 
do not know” 
responses  

0.113 0.101 0.124 -.036 0.221
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Table IV: Accessibility to pre-existing risks and rejection of a small beneficial lottery  
This table shows marginal values of probit estimates of the probability of rejection of the small lottery. In 
panel A the left hand side is a dummy equal to 1 if the small lottery has been turned down; it is equal to zero 
if either had been accepted or the individual has answered “I do not know”. In Panel B the left hand side is 
defined in the same way but those answering “I do not know are dropped from the sample.  Accessibility is a 
variable equal to 1 if the lottery question was asked just after elicitation of the probability distribution of 
earnings one year-ahead and zero if asked at the beginning of the questionnaire. Coefficients are marginal 
effects of probit regressions.  p-values are reported in parenthesis; *** significant at 1% or less, ** significant 
at 5%, * significant at 10%.  
 
Panel A. The control groups includes the “I do not know”  
 (1) (2) (3) (4) 
 No controls Demographics Demographics 

& attitudes 
Demographics 
& attitudes 

Accessibility -0.084*** -0.090*** -0.089*** -0.090*** 
 (0.000) (0.000) (0.000) (0.000) 
Age  0.003*** 0.003** 0.003** 
  (0.004) (0.013) (0.012) 
Male  -0.037 -0.024 -0.026 
  (0.180) (0.379) (0.354) 
Education  -0.004 -0.002 -0.001 
  (0.237) (0.531) (0.682) 
Married  0.061** 0.064** 0.064** 
  (0.024) (0.018) (0.019) 
North  -0.036 -0.033 -0.025 
  (0.232) (0.271) (0.408) 
Centre  -0.053 -0.053 -0.041 
  (0.126) (0.130) (0.244) 
City size  -0.044*** -0.046*** -0.046*** 
  (0.000) (0.000) (0.000) 
Financial wealth   0.018 0.037 0.020 
  (0.782) (0.563) (0.754) 
(Financial wealth)2   0.001 -0.002 -0.000 
  (0.950) (0.875) (0.991) 
Income  -0.351 -0.225 -0.151 
  (0.378) (0.575) (0.708) 
(Income)2  0.232 0.030 -0.076 
  (0.756) (0.968) (0.921) 
Medium risk aversion   0.048* 0.047* 
   (0.086) (0.091) 
High risk aversion   0.144*** 0.144*** 
   (0.000) (0.000) 
Generalized trust    -0.100*** 
    (0.000) 
Subjective discount     -0.005 
    (0.466) 
Observations 1,686 1,683 1,683 1,683 
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Panel B: The “I do not know” are dropped  from the sample  

 (1) (2) (3) (4) 
 no controls demographics demographics 

& attitudes 
demographics 
& attitudes 

Accessibility -0.076*** -0.083*** -0.082*** -0.084*** 
 (0.002) (0.001) (0.001) (0.001) 
Age  0.004*** 0.004*** 0.004*** 
  (0.000) (0.000) (0.000) 
Male  -0.087*** -0.077*** -0.077*** 
  (0.002) (0.006) (0.006) 
Education  -0.005* -0.004 -0.003 
  (0.090) (0.251) (0.356) 
Married  0.042 0.044 0.044 
  (0.127) (0.112) (0.112) 
North  -0.040 -0.037 -0.030 
  (0.195) (0.224) (0.335) 
Centre  -0.066* -0.066* -0.055 
  (0.063) (0.063) (0.118) 
City size  -0.055*** -0.058*** -0.057*** 
  (0.000) (0.000) (0.000) 
Financial wealth   -0.016 0.003 -0.008 
  (0.798) (0.966) (0.898) 
(Financial wealth)2   0.004 0.001 0.002 
  (0.740) (0.912) (0.855) 
Income  -0.392 -0.304 -0.225 
  (0.311) (0.436) (0.566) 
(Income)2  0.247 0.105 -0.007 
  (0.728) (0.884) (0.992) 
Medium risk aversion   0.034 0.032 
   (0.224) (0.248) 
High risk aversion   0.126*** 0.125*** 
   (0.000) (0.001) 
Generalized trust    -0.087*** 
    (0.002) 
Subjective discount     0.000 
    (0.992) 
Observations 1,496 1,494 1,494 1,494 
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Table V: Robustness   
This table shows marginal values of probit estimates (column 1) and linear probability estimates (columns 2, 
3 and 4) of the probability of rejection of the small lottery. The left hand side is a dummy equal to 1 if the 
small lottery has been turned down; it is equal to zero if either had been accepted or the individual has 
answered “I do not know”.    Accessibility is a variable equal to 1 if the lottery question was asked just after 
elicitation of the probability distribution of income one year-ahead and zero if asked at the beginning of the 
questionnaire. The last three variables are assessments of the interview as reported by the interviewer at the 
end of the interview.   For probit estimates coefficients are marginal effects.  p-values are reported in 
parenthesis; *** significant at 1% or less, ** significant at 5%, * significant at 10%. 

 
 (1) (2) (3) (4) 
 Probit Linear 

probability 
Fixed effects Fixed effects 

Accessibility -0.090*** -0.086*** -0.079*** -0.080*** 
 (0.000) (0.000) (0.001) (0.000) 
Age 0.003** 0.003** 0.003*** 0.003*** 
 (0.016) (0.012) (0.006) (0.004) 
Male -0.027 -0.031 -0.064** -0.064** 
 (0.335) (0.253) (0.018) (0.018) 
Education -0.001 -0.002 -0.002 -0.002 
 (0.670) (0.453) (0.597) (0.564) 
Married 0.064** 0.060** 0.022 0.022 
 (0.019) (0.022) (0.400) (0.403) 
North -0.030 -0.033 0.000 0.000 
 (0.331) (0.269) (.) (.) 
Centre -0.044 -0.042 0.000 0.000 
 (0.209) (0.210) (.) (.) 
City size -0.043*** -0.042*** -0.033 -0.034 
 (0.000) (0.000) (0.456) (0.448) 
Financial wealth  0.018 0.016 0.010 0.006 
 (0.783) (0.796) (0.877) (0.926) 
(Financial wealth)2  0.000 0.000 0.001 0.001 
 (0.988) (0.984) (0.969) (0.931) 
Income -0.134 -0.122 -0.064 -0.054 
 (0.739) (0.755) (0.872) (0.890) 
(Income)2 -0.087 -0.114 -0.520 -0.527 
 (0.909) (0.877) (0.469) (0.463) 
Medium risk aversion 0.046* 0.048* 0.012 0.013 
 (0.096) (0.080) (0.668) (0.641) 
High risk aversion 0.147*** 0.149*** 0.086** 0.088** 
 (0.000) (0.000) (0.021) (0.019) 
Generalized trust -0.102*** -0.097*** -0.049* -0.048* 
 (0.000) (0.000) (0.081) (0.089) 
Subjective discount  -0.005 -0.004 -0.004 -0.004 
 (0.447) (0.512) (0.605) (0.567) 
Length of interview 0.001 0.001 -0.000 -0.000 
 (0.161) (0.246) (0.780) (0.780) 
Understading of questions  0.008 -0.011 -0.009 
  (0.519) (0.360) (0.458) 
Easiness in answering questions  0.001 0.002 0.006 
  (0.952) (0.886) (0.646) 
Overall interview climate    -0.014 
    (0.204) 
Observations 1,683 1,683 1,683 1,683 
R-squared  0.053 0.303 0.303 
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Table VI: Pre-existing income risk and the rejection of a small beneficial lottery 
This table shows marginal values of probit estimates of the effect of income risk on the probability of 
rejection of the small lottery. The left hand side is a dummy equal to 1 if the small lottery has been turned 
down; it is equal to zero if either has been accepted or the individual has answered “I do not know”. Income 
uncertainty is a dummy equal to 1 if the expected maximum income one year ahead exceeds the minimum 
and zero if the two coincide. Accessibility is a variable equal to 1 if the lottery question was asked just after 
elicitation of the probability distribution of income one year-ahead and zero if asked at the beginning of the 
questionnaire. Coefficients are marginal effects of probit regressions.  p-values are reported in parenthesis; 
*** significant at 1% or less, ** significant at 5%, * significant at 10%.  

 (1) (2) (3) (4) (5) (6) (7) 
 Whole 

sample 
Whole 
sample 

High 
accessibility 

Low 
accessibility 

No retired No retired No retired 

Income uncertainty -0.063** -0.003 -0.071** -0.040 0.019  0.018 
 (0.024) (0.931) (0.039) (0.216) (0.648)  (0.668) 
Uncertainty× accessibility  -0.105***   -0.115***  -0.115*** 
  (0.006)   (0.003)  (0.003) 
Expected income      -0.000 -0.000 
      (0.849) (0.780) 
Expected 
income× accessibility 

     0.000 0.000 

      (0.900) (0.907) 
Age 0.001 0.002 0.002 0.001 0.002 0.002 0.002 
 (0.236) (0.188) (0.173) (0.702) (0.241) (0.257) (0.248) 
Male -0.021 -0.023 0.013 -0.053 -0.004 0.000 -0.004 
 (0.457) (0.404) (0.734) (0.182) (0.921) (1.000) (0.923) 
Education -0.001 -0.000 0.003 -0.005 0.005 0.004 0.005 
 (0.765) (0.887) (0.546) (0.258) (0.287) (0.355) (0.290) 
Married 0.068** 0.068** 0.074* 0.053 0.035 0.034 0.036 
 (0.012) (0.012) (0.052) (0.173) (0.327) (0.336) (0.320) 
North -0.026 -0.024 -0.049 0.000 -0.004 -0.006 -0.003 
 (0.399) (0.436) (0.254) (0.992) (0.917) (0.882) (0.930) 
Centre -0.037 -0.040 -0.099** 0.031 -0.053 -0.047 -0.053 
 (0.287) (0.253) (0.045) (0.522) (0.228) (0.288) (0.228) 
City size -0.046*** -0.046*** -0.051*** -0.043*** -0.069*** -0.068*** -0.069*** 
 (0.000) (0.000) (0.001) (0.004) (0.000) (0.000) (0.000) 
Financial wealth  0.021 0.021 0.096 0.018 0.087 0.091 0.088 
 (0.750) (0.748) (0.298) (0.882) (0.306) (0.288) (0.304) 
(Financial wealth)2  -0.001 -0.001 -0.008 -0.018 -0.009 -0.010 -0.009 
 (0.939) (0.957) (0.619) (0.655) (0.563) (0.541) (0.558) 
Income -0.153 -0.136 -1.301** 0.653 -0.505 -0.536 -0.501 
 (0.704) (0.736) (0.044) (0.236) (0.340) (0.311) (0.345) 
(Income)2 -0.023 -0.068 2.375* -1.468 0.450 0.530 0.444 
 (0.976) (0.928) (0.084) (0.151) (0.642) (0.586) (0.647) 
Medium risk aversion 0.047* 0.047* 0.055 0.056 0.071** 0.070** 0.070** 
 (0.088) (0.090) (0.163) (0.162) (0.047) (0.048) (0.048) 
High risk aversion 0.145*** 0.146*** 0.115** 0.184*** 0.173*** 0.170*** 0.173*** 
 (0.000) (0.000) (0.025) (0.000) (0.000) (0.001) (0.000) 
Generalized trust -0.099*** -0.099*** -0.082** -0.110*** -0.097*** -0.095*** -0.097*** 
 (0.000) (0.000) (0.037) (0.005) (0.007) (0.008) (0.007) 
Subjective discount  -0.005 -0.005 0.006 -0.019* 0.008 0.006 0.008 
 (0.442) (0.504) (0.543) (0.056) (0.386) (0.464) (0.378) 
Observations 1,683 1,683 885 798 1,009 1,009 1,009 
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Table VII: Assessing the role of regret  
This table shows marginal values of probit estimates of the effect of regret on the decision to turn the small 
lottery down. Regret losses is an indicator comprised between 1 and 3 of the intensity an individual regrets 
an incurred loss that could have been avoided, where 1 stands for no regret, 2 for some regret and 3 for a  
“regret a lot”; the variable Regret missed gain has a similar interpretation but with respect to a gain that 
could have been obtained but has been missed. Accessibility is a variable equal to 1 if the lottery question 
was asked just after elicitation of the probability distribution of income one year-ahead. Coefficients are 
marginal effects of probit regressions.  p-values are reported in parenthesis; *** significant at 1% or less, 
** significant at 5%, * significant at 10%.      

 (1) (2) (3) 
Accessibility to pre-existing risk -0.078*** -0.083*** -0.085*** 
 (0.001) (0.001) (0.000) 
Regret losses 0.051*** 0.050*** 0.048*** 
 (0.003) (0.005) (0.008) 
Regret missed gain -0.117*** -0.104*** -0.102*** 
 (0.000) (0.000) (0.000) 
Age  0.002** 0.002** 
  (0.048) (0.045) 
Male  -0.026 -0.027 
  (0.349) (0.329) 
Education  -0.003 -0.002 
  (0.345) (0.474) 
Married  0.057** 0.057** 
  (0.035) (0.035) 
North  -0.038 -0.030 
  (0.218) (0.337) 
Centre  -0.057 -0.046 
  (0.106) (0.196) 
City size  -0.047*** -0.047*** 
  (0.000) (0.000) 
Financial wealth   0.032 0.016 
  (0.618) (0.800) 
(Financial wealth)2   -0.001 0.001 
  (0.956) (0.939) 
Income  -0.204 -0.127 
  (0.613) (0.754) 
(Income)2  0.042 -0.069 
  (0.956) (0.928) 
Medium risk aversion  0.025 0.025 
  (0.379) (0.386) 
High risk aversion  0.121*** 0.121*** 
  (0.001) (0.001) 
Generalized trust   -0.097*** 
   (0.001) 
Subjective discount    -0.003 
   (0.640) 
Observations 1,686 1,683 1,683 
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Table VIII: Intuitive thinking, reasoning and the effect on narrow framing  
This table shows marginal values of probit estimates of the effect of accessibility to pre-existing risks on the 
probability of rejection of the small lottery for individuals that differ in the reliance on intuition and reasoning 
when making decisions.  The left hand side is a dummy equal to 1 if the small lottery has been turned down; 
it is equal to zero if either had been accepted or the individual has answered “I do not know”.  Accessibility is 
a variable equal to 1 if the lottery question was asked just after elicitation of the probability distribution of 
income one year-ahead and zero if asked at the beginning of the questionnaire. Coefficients are marginal 
effects of probit regressions.  p-values are reported in parenthesis; *** significant at 1% or less, ** significant 
at 5%, * significant at 10%.  

 (1) (2) (3) (4) 
 Total sample Rely only on 

intuition 
Both intuition 
and reasoning 

Mostly on 
reasoning 

Accessibility to pre-existing 
risk 

-0.085*** 0.032 -0.076** -0.120*** 

 (0.000) (0.625) (0.044) (0.001) 
Regret losses 0.048*** -0.045 0.059** 0.068** 
 (0.008) (0.350) (0.046) (0.010) 
Regret missed gain -0.102*** -0.060 -0.090*** -0.111*** 
 (0.000) (0.329) (0.010) (0.000) 
Age 0.002** 0.001 0.003* 0.003* 
 (0.045) (0.811) (0.082) (0.075) 
Male -0.027 0.000 -0.023 -0.038 
 (0.329) (0.997) (0.584) (0.386) 
Education -0.002 -0.007 -0.008 0.006 
 (0.474) (0.436) (0.120) (0.210) 
Married 0.057** 0.052 0.096** 0.010 
 (0.035) (0.478) (0.020) (0.824) 
North -0.030 -0.053 -0.068 0.013 
 (0.337) (0.556) (0.171) (0.778) 
Centre -0.046 -0.047 -0.044 -0.067 
 (0.196) (0.658) (0.425) (0.208) 
City size -0.047*** -0.071** -0.038** -0.053*** 
 (0.000) (0.038) (0.022) (0.001) 
Financial wealth  0.016 -0.109 0.078 -0.129 
 (0.800) (0.494) (0.462) (0.401) 
(Financial wealth)2  0.001 0.036 -0.016 0.081 
 (0.939) (0.453) (0.449) (0.305) 
Income -0.127 -0.349 -0.076 -0.027 
 (0.754) (0.782) (0.905) (0.970) 
(Income)2 -0.069 -1.370 -0.121 0.792 
 (0.928) (0.680) (0.919) (0.638) 
Medium risk aversion 0.025 -0.064 0.074* 0.006 
 (0.386) (0.386) (0.088) (0.904) 
High risk aversion 0.121*** -0.008 0.175*** 0.110** 
 (0.001) (0.938) (0.003) (0.050) 
Generalized trust -0.097*** -0.161** -0.113*** -0.045 
 (0.001) (0.030) (0.007) (0.350) 
Subjective discount  -0.003 0.013 -0.018 0.003 
 (0.640) (0.480) (0.106) (0.813) 
Observations 1,683 245 720 718 
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Table IX: Income risk, accessibility and the role of intuitive thinking and reasoning. 
This table shows marginal values of probit estimates of the effect of pre-existing risks on the probability of 
rejection of the small lottery for individuals that differ both in accessibility to pre-existing risks and in the 
reliance on intuition and reasoning when making decisions.  The left hand side is a dummy equal to 1 if the 
small lottery has been turned down; it is equal to zero if either had been accepted or the individual has 
answered “I do not know”.  Income uncertainty is a dummy equal to 1 if the expected maximum income 
one year ahead exceeds the minimum and zero if the two coincide. High accessibility refers to individuals 
that have answered the small lottery question after elicitation of the probability distribution of income one 
year-ahead; low accessibility if answered at the beginning of the questionnaire. Coefficients are marginal 
effects of probit regressions.  p-values are reported in parenthesis; *** significant at 1% or less, ** 
significant at 5%, * significant at 10%. 

 (1) (2) (3) (4) (5) (6) 
 Rely on intuition Intuition and reasoning Rely on reasoning 
 High  

accessibility  
Low 
accessibility 

High 
accessibility 

Low 
accessibility 

High 
accessibility 

Low 
accessibility 

Uncertainty -0.004 -0.115 0.054 -0.100 -0.210*** 0.013 
 (0.943) (0.327) (0.372) (0.114) (0.001) (0.841) 
Regret losses -0.043 -0.020 0.060 0.081* 0.087** 0.053 
 (0.197) (0.795) (0.148) (0.068) (0.027) (0.145) 
Regret missed gains 0.010 -0.133 -0.108** -0.105* -0.135*** -0.082* 
 (0.793) (0.173) (0.024) (0.055) (0.002) (0.052) 
Age -0.000 -0.001 0.005** -0.001 0.000 0.001 
 (0.957) (0.854) (0.042) (0.724) (0.904) (0.600) 
Male 0.074 -0.043 0.033 -0.061 -0.015 -0.040 
 (0.200) (0.716) (0.580) (0.331) (0.820) (0.511) 
Education -0.008 0.002 -0.004 -0.014** 0.013** 0.002 
 (0.178) (0.872) (0.617) (0.048) (0.048) (0.787) 
Married 0.045 0.103 0.110* 0.092 0.044 -0.030 
 (0.387) (0.374) (0.054) (0.131) (0.481) (0.622) 
North -0.023 -0.086 -0.130* 0.009 -0.024 0.049 
 (0.702) (0.528) (0.060) (0.905) (0.711) (0.451) 
Centre 0.018 -0.094 -0.158** 0.096 -0.110 -0.031 
 (0.801) (0.544) (0.043) (0.218) (0.152) (0.671) 
City size -0.043* -0.077 -0.034 -0.044* -0.070*** -0.042** 
 (0.087) (0.122) (0.150) (0.067) (0.004) (0.049) 
Financial wealth  -0.360 -0.396 -0.045 0.405** -0.170 -0.039 
 (0.248) (0.243) (0.775) (0.034) (0.412) (0.906) 
(Financial wealth)2  0.472 0.071 0.010 -0.113** 0.100 -0.056 
 (0.179) (0.604) (0.710) (0.043) (0.292) (0.843) 
Income -0.546 -0.604 -1.559 1.259 -0.862 1.546 
 (0.477) (0.749) (0.140) (0.126) (0.492) (0.190) 
(Income)2 0.005 -0.616 2.263 -2.255 3.516 -4.429 
 (0.998) (0.906) (0.308) (0.119) (0.352) (0.220) 
Medium risk aversion -0.068 -0.096 0.099 0.092 0.023 -0.028 
 (0.186) (0.391) (0.105) (0.150) (0.719) (0.669) 
High risk aversion -0.117 0.152 0.119 0.259*** 0.133* 0.091 
 (0.155) (0.303) (0.172) (0.002) (0.096) (0.262) 
Generalized trust -0.089* -0.141 -0.039 -0.221*** -0.109 0.016 
 (0.097) (0.233) (0.506) (0.000) (0.142) (0.791) 
Subjective discount  0.008 -0.003 -0.009 -0.035** 0.014 -0.009 
 (0.525) (0.910) (0.579) (0.032) (0.355) (0.552) 
Observations 119 126 382 338 384 334 
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Table X: Distribution of the minimum and maximum degree of narrow framing  
This table shows estimates of distribution of the minimum degree of narrow framing among those who turn 
down the lottery and the maximum degree of narrow framing among those who have accepted it.  Estimates 
have been conducted assuming that individuals have loss-averse preferences with a degree of loss aversion 
equal to 2 and that the reference point is the midpoint of the range of the distribution of the individual future 
earnings.  
 

 Value of Δ: 
total sample 

Threshold of 
narrow framing: 
Total sample 

Threshold of 
narrow framing: 
sample of those 
who turn the 
lottery down 
 

Threshold of 
narrow framing: 
sample of those 
who accept the 
lottery  

     
  1th percentile  33.5 0.778 0.778 0.778 
  5th percentile  39.7 0.799 0.798 0.800 
10th percentile  43.9 0.820 0.816 0.820 
25th percentile  51.3 0.841 0.841 0.842 
50th percentile  59.9 0.854 0.854 0.855 
75th percentile  70.6 0.867 0.867 0.867 
90th percentile  81.8 0.877 0.878 0.877 
95th percentile  86.1 0.882 0.882 0.880 
99th percentile 102.9 0.885 0.987 0.883 
       
Mean 61.6 0.850 0.850 0.851 
Standard 
deviation 

14.8 0.024 0.025 0.023 

Observations 6.55 655 368 287 
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