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Abstract
We postulate the existence of a cognitive bias that alters individual perceptions
of wealth in risk-free and time-invariant contexts with no probabilistic attributes.
We call it the leverage bias: for a given positive (negative) net worth, individuals have greater perceived wealth when their leverage ratio is lower (higher). We
assume that the leverage bias correlates with debt attitudes and that greater perceived wealth implies a higher likelihood to borrow. By means of a small scale
quasi-experimental survey with some incentivized tasks, we (1) provide evidence of
the existence of the leverage bias; (2) we disentangle the role of behavioral characteristics that predict its presence; and (3) we evaluate its relation with attitudes
towards debt. Subjects with the leverage bias are less cognitively sophisticated,
more impatient, less debt averse, more likely to take on debt and to increase spending out of unexpected gains, compared to subjects with no bias. Our findings shed
some light on the possible determinants of individual debt overhang and provide the
rationale for policies incorporating behavioral insights aimed at improving financial
decisions.
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All of our plans for the future hinge on our perceived wealth.
- Shiller (2000)
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Introduction

Existing evidence in economics and psychology shows that people struggle to identify
their status in the distribution of income and that they seem unable to indicate how
much they are worth in terms of income or wealth (Cruces et al., 2013; Hauser and
Norton, 2017; Loughnan et al., 2011; Norton and Ariely, 2011; Ravallion and Lokshin,
2002). Wrong perceptions of own economic resources and financial status are shown
to have substantial implications on consumption choices (Morewedge et al., 2007), as
well as preferences for redistribution policies (Cruces et al., 2013; Norton and Ariely,
2011). However, little attention has been paid to the implications of distortions in the
perception of wealth on attitudes towards debt and borrowing decisions. Are people with
altered perceptions of wealth more comfortable with the idea of having debt? Are they
more likely to borrow for consumption compared to people with correct perceptions of
own recourses? We believe that these are important questions, as debt now seems an
element characterizing individuals not just in the early stages of their life but also well
into retirement (Lusardi et al., 2018). Moreover, from an aggregate perspective, excess
household debt accumulation is associated with negative economic growth in the future
(Mian et al., 2017) and greater financial instability (Eggertsson and Krugman, 2012;
Justiniano et al., 2015, 2016; Mian and Sufi, 2009).1
In this paper we propose a new behavioral explanation that relates attitudes towards
debt to the leverage bias, a cognitive bias that alters the perception of wealth in risk-free
contexts with no probabilistic properties. By means of a small scale quasi-experimental
survey with some incentivized tasks, we (1) provide evidence of the existence of this
cognitive bias; (2) we disentangle the role of behavioral characteristics that predict its
presence; and (3) we evaluate its relation with attitudes towards debt.
The standard economic literature has thus far ignored the study of the factors that
may generate inaccurate perceptions of wealth. Partial explanations may rely on money
illusion (Fehr and Tyran, 2014; Fisher, 1928; Shafir et al., 1997), which leads individuals
to have an objective function depending on nominal magnitudes, thus affecting the perception of the growth of real wealth (Miao and Xie, 2013). Alternatively, if agents have
heterogeneous beliefs on the materialization of a sunspot, the presence of a market for
bets will lead each agent to believe that, on average, he is going to win, thereby resulting in the perception of greater wealth. This is how Guzman and Stiglitz introduce the
concept of pseudo-wealth, that is “wealth that individuals perceive they have, but which
is to some extent divorced from the physical assets that exist in society” (Guzman and
Stiglitz, 2016, p. 2).
In our work we are interested in understanding whether distorted perceptions of one’s
financial profile can emerge even in the absence of risk and other probabilistic elements
of noise related to expected changes in nominal asset values, inflation, the likelihood of
occurrence of sunspots, and so on. In other words, we seek a sufficient condition for the
existence of a deviation of the perceived financial wellbeing from actual wealth, once we
control for all the aforementioned elements. Our leverage bias hypothesis accounts for
this consideration and allows the perceived level of wealth to diverge from its actual value
simply based on a measure of the composition of the balance sheet, such as the leverage
1
In many parts of the world the level of household debt remains extremely high and in countries like
the United States debt overhang has made a comeback, as household debt has reached a new peak of
$13.29 trillion in the second quarter of 2018. See the Federal Reserve Quarterly Report on Household
Debt and Credit available at https://www.newyorkfed.org/microeconomics/hhdc.html
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ratio (or the debt-to-assets ratio), given net worth. In particular, we postulate that for
a given positive net worth with values of assets and debt that are financially certain,
risk-free and time-invariant, a higher leverage ratio contributes negatively to perceived
wealth, while in case of negative net worth, a higher (absolute value of the) ratio implies
greater perceived wealth. Suppose, for example, that two individuals, a and b, have
the same net worth, N Wa = N Wb ≡ N W , but a different composition of their balance
sheet and therefore different leverage ratios, LEVa 6= LEVb , with values of assets and
liabilities that are certain and realized in the past. Then, even though the two profiles
are associated with the same net worth, for | LEVa |<| LEVb |, the leverage bias implies
P Wa > P Wb , if N W > 0, and P Wa < P Wb , if N W < 0, where P Wi is the value of the
perceived wealth of individual i = a, b.
Our proposition may seem analogous to the findings of prospect theory and decisionmaking in risky environments (Kahneman and Tversky, 1979), which suggests a switch
from risk aversion to risk seeking when the valence of a gamble changes from positive
to negative (Frederick, 2005). However, the leverage bias hypothesis applies to a riskfree set-up with no probabilistic properties, since we consider an evaluation process of
financial profiles with values that are certain and realized in the past. Our hypothesis
proceeds from theories of “contingent weighting” (Tversky et al., 1988) and the experimental evidence on reference dependence (List, 2002; Tversky and Kahneman, 1991),
suggesting that the weighting of inputs is enhanced by their compatibility with the output, and that changes of the reference point in risk-less choices often lead to the reversals
of preferences.2 Sussman (2017) proposes that in the evaluation process of two equivalent
net outcomes of gains and losses that have occurred with certainty, individual preferences
for one of them are context dependent and the net outcome determines which attribute
(positive, i.e. gains, or negative, i.e. losses) is prioritized in the evaluation. Her experimental findings indicate that people prioritize lower losses when the net value is positive,
and higher gains when the net value is negative (Sussman, 2017). Therefore, preferences
for positive and negative attributes are context-dependent also when their probability of
realization is equal to 1 and there is no role for risky choices. de Langhe and Puntoni
(2015) show that this pattern of preferences may be interpreted as the realization of a
decision-making process in which people focus on multiplicative combinations of gains
and losses – e.g. gain-loss ratios, or loss-to-net-outcome ratios – in the context of mixed
gambles, also when the probabilities of positive and negative net outcomes are equal to 1.
This results in a greater sensitivity to losses when the net value is positive, and a greater
sensitivity to gains when the net value is negative, a pattern that is consistent with our
leverage bias hypothesis.
Our contribution to the literature is twofold. First, our leverage bias hypothesis
represents a novel explanation that maps the objective reality of actual wealth into the
subjective perception of it in a simple risk-less set-up that is time invariant and does not
require any probabilistic attributes. Second, by exploring the link among the leverage
bias, perceived wealth and borrowing attitudes, our paper adds to the literature on the
behavioral determinants of debt behavior, with a particular focus on cognitive biases in
decision-making. In fact, the standard economic literature, typically links the decision to
borrow to factors related to the economy’s fundamentals. These range from demand-side
aspects associated, for example, with the role of asset price appreciation that expands
2

The study of reference dependence and its relation with preference reversal in both risky and riskless contexts has received attention in different fields, from neuroscience (Kim et al., 2012) to economics
(Bordalo et al., 2012, 2013; List, 2002; Woodford, 2012).
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the borrowing capacity of agents with binding collateral constraints (Iacoviello, 2008) and
allow for equity extraction by existing home-owners (Mian and Sufi, 2011), to supply-side
factors, such as lower interest rates and the greater provision of credit to riskier borrowers
(Justiniano et al., 2016), as well as predatory lending (Agarwal et al., 2014). On the
contrary, our leverage bias hypothesis draws on social cognitive psychology and behavioral
economics and it is nested in the findings suggesting that attitudes towards debt and
individual decisions to borrow are strongly correlated with psychological characteristics
and biases, such as self-control problems (Gathergood, 2012), erroneous predictions about
future spending habits (Hershfield et al., 2015), the underestimation of the true cost
of credit (Stango and Zinman, 2009), present-biased preferences (Meier and Sprenger,
2010), perceived peer income (Georgarakos et al., 2014), the limited cognitive bandwidth
induced by the scarcity of economic resources (Mullainathan and Shafir, 2014; Shah et al.,
2012, 2015), personal responsibility and guilt (Sussman and O’Brien, 2016), prospective
accounting (Prelec and Loewenstein, 1998) or levels of financial education (Brown et al.,
2016; Lusardi and Mitchell, 2014; Lusardi and Tufano, 2009).
In order to test our leverage bias hypothesis and its relation with attitudes towards
debt, we run an experiment at the Complexity Lab in Economics, a research center of
Università Cattolica del Sacro Cuore in Milan. Our subject pool consists of 93 students
from different academic programs. The existence of the leverage bias is verified by means
of two tasks that build upon – and extend – the framework adopted by Sussman and
Shafir (2012) and Sussman (2017). First, subjects are shown a number of pairs of financial
profiles with the same net worth but different levels of assets and liabilities. For each pair,
subjects can either choose the profile that they consider financially better off, or state that
the two profiles are financially equivalent. We make sure that profile evaluations are based
exclusively on the different leverage ratios in each pair – i.e. the only relevant variable
in our analysis – by including a series of controls in the form of additional information
about profiles’ income, liquidity constraint and time invariance of the values of assets and
liabilities.
Our findings confirm the existence of the bias for a vast majority of participants,
who in fact choose the profile with lower leverage in pairs with positive net worth, and
the profile with higher leverage (in absolute value) in pairs with negative net worth. A
small share of subjects state that the two profiles in each pair are financially equivalent,
thus suggesting that their perception of wealth is independent of the composition of the
balance sheet.
In order to check the robustness of this pattern of preferences, we introduce a second
task in which subjects have to evaluate ten profiles of equal net worth, but different
balance sheet composition, by assigning a grade on a continuous scale from 1 to 10.
The task is repeated twice, once with positive net worth, once with negative worth. We
also instruct subjects of the possibility to assign any equal grade to all profiles that
they consider financially equivalent. Also in this case, a series of controls is included to
guarantee that choices are not oriented by factors external to our framework.
Consistent with our hypothesis, we find that all subjects with the leverage bias assign
higher grades to profiles with lower values of assets and liabilities, given positive net
worth, and higher grades to profiles with higher values of assets and liabilities, given
negative net worth. Each unbiased subject assigns equal grades to all profiles. This
points to a perception of wealth that is invariant to the value of leverage, for a given net
worth.
We then assess whether the existence of the bias is predicted by behavioral traits
5

and individual characteristics. We therefore present subjects with a cognitive reflection
test (CRT) (Frederick, 2005) in order to evaluate cognitive abilities. We also assess
risk aversion by means of an elicitation procedure with the multiple price list method
introduced in Holt and Laury (2002). In addition, we test the role of financial education
as predictor of the presence of the leverage bias, by carefully designing the selection
process of the participants. In fact, of the 93 subjects, 45 of them were randomly selected
from the faculty of Economics and had successfully passed 3 courses in accounting with
a grade of at least 27/30. The rest of the students were randomly selected from other
faculties of the same university. The distinction is used as a proxy for the level of financial
education. Finally, we obtain information on credit-card ownership as a proxy for the
level of financial sophistication.
While risk aversion, financial sophistication and financial education are not correlated
with the leverage bias, individual scores in CRT predict well whether a subject is biased.
This result seems to indicate that the presence of leverage bias relates to a lower cognitive sophistication. To use the terminology adopted by Stanovich and West (2003) and
Kahneman (2011), biased subjects tend to use System 1 – that is the faster and more
instinctive type of thinking – as they show a reduced disposition to override the intuitive,
but incorrect, answers that come to mind in CRT. On the other hand, unbiased subjects
have a tendency to rely on the more logical and reflective type of thinking of System 2.
Finally, in the last part of the experiment, we introduce a survey that evaluates
the relationship between the leverage bias and attitudes towards debt and consumption
through a rich set of questions. These include measures of personal attitudes towards
the use of credit for consumption; impatience and saving type; the propensity to take on
loans; the response to a hypothetical financial emergency; and the likelihood to increase
spending out of unexpected gains in hypothetical scenarios. We also add a standard set
of socio-demographic questions.
We find that the leverage bias is strongly correlated with attitudes towards savings
and debt. Being biased is indeed associated with a much larger probability of taking on
debt and this correlation holds also in case of a financial emergency, thus suggesting that
the leverage bias may be a good predictor of unsound financial decisions. Our results
also point to a correlation between perceived wealth and debt behavior in hypothetical
scenarios, in that subjects with the leverage bias are more likely to borrow under financial
profiles characterized by lower assets and liabilities if net worth is positive, while favoring
borrowing under profiles with higher assets and liabilities when net worth is negative. On
the contrary, the debt behavior of unbiased subjects is neutral to the composition of the
balance sheet. Perceived wealth also seems to predict decisions about consumption: the
leverage ratio affects the likelihood to increase consumption out of unexpected gains for
subjects with the leverage bias, while unbiased subjects make decisions that are invariant
to the level of assets and liabilities, for a given net worth.
Our conclusions support the literature on narrow bracketing (Tversky and Kahneman,
1981) and mental accounting (Thaler, 1999) that questions the fungibility of money and
the irrelevance of the composition of wealth for economic choices. Recent findings (Abeler
and Marklein, 2017) indeed reveal the violation of fungibility in the realm of consumption
decisions and show that these are not based on net wealth alone. Our results indicate
that the composition of the balance sheet relates to the way subjects with the leverage
bias – the majority of our sample – respond to unexpected gains and make decisions to
borrow, thus suggesting that the composition of wealth does matter for the perception
of financial wellbeing and, consequently, for attitudes towards debt and consumption.
6

2

Experiment overview

We engineer a laboratory experiment with human subjects to empirically test the leverage bias hypothesis and understand whether, for a given net worth, the perception of
wealth in a risk-less environment with no probabilistic properties changes as a function
of the leverage ratio, a proxy for the composition of the balance sheet. We also collect
information about some behavioral characteristics of the subjects to assess whether any
of them predicts the presence of the bias. Finally, we test the correlation between the
leverage bias and individual attitudes towards debt, consumption and savings.
Our experiment is divided in three parts, with five tasks in total:
1. The first part addresses the identification of the leverage bias and it is composed of
the Profile Evaluation Task (PET) and the Profile Grading Task (PGT);
2. In the second part we evaluate cognitive abilities by means of the Cognitive Reflection Test (CRT) developed by Frederick (2005); we also elicit risk-aversion via
the multiple price list method introduced by Holt and Laury (2002) (labeled RISK
henceforth); finally we evaluate financial sophistication by means of a simple question on credit/debit card ownership;
3. The third part includes a set of questions measuring impatience, debt aversion,
the likelihood to take on debt for consumption and to increase spending out of
unexpected gains.
The experiment was designed using Otree (Chen et al., 2016). A pilot version on the
first two parts was run on April 2018. The full experiment was run on September 2018
and it involved 93 students from Università Cattolica del Sacro Cuore. Two groups of
students participated in our experiment: one was composed of students randomly selected
from the faculty of economics, conditional on having passed 3 courses in accounting with
a grade of at least 27/30; the other group was composed of students randomly selected
from other academic programs, with no economics or finance background. This sample
selection procedure allows us to test for the relationship between the leverage bias and
financial education (see Section 2.2.1).
Subjects were paid a A
C 5 show-up fee, plus an amount related to their performance in
the incentivized tasks (i.e. CRT and RISK). The average gain was A
C 8.87 (std. 2.82).

2.1

Testing the leverage bias hypothesis

In this subsection we describe the Profile Evaluation Task (PET) and the Profile Grading
Task (PGT), which are meant to test the presence of the leverage bias. For each task,
we start by introducing the main assumption. We then illustrate the design and the
procedures, and we conclude by discussing the results.
2.1.1

Profile Evaluation Task

Our leverage bias hypothesis implies that, when confronted with the financial profiles
of two individuals – say a and b – that have the same net worth but different risk-free
and time-invariant assets and liabilities, subjects choose the profile with lower assets and
liabilities (the low leverage profile, or LLP) in pairs with identical positive net worth, and
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the profile with higher assets and liabilities (the high leverage profile, or HLP) in pairs
with identical negative net worth.
Hypothesis 1: For a given pair of financial profiles (i = a, b) with identical net worth
but different values of leverage (LEVi ), such that | LEVa |<| LEVb |, subjects will choose
profile a over b if net worth is positive, while choosing b over a if net worth is negative.
Subjects without the leverage bias have no preference for either profile. In this case,
the perception of wealth is invariant to the composition of the balance sheet. A suggested
interpretation is that unbiased subjects follow a balance-sheet-structure-irrelevance principle (Modigliani and Miller, 1958), such that – in the absence of risk, uncertainty, inflation,
expectations about future outcomes, liquidity constraints and computational limitations
– the value of assets and liabilities does not alter their perception of wealth, as long as
the difference between them is constant.
In order to test our hypothesis, PET introduces a set-up similar to the one first
used in Sussman and Shafir (2012) and later adopted in Sussman (2017) and de Langhe
and Puntoni (2015). However, we extend this set-up with some additional options and
controls that avert inappropriate considerations about factors that are external to our
framework.
In PET, participants are shown different pairs of hypothetical financial profiles with
identical net worth but different levels of assets and liabilities. Each pair thus has an LLP
and an HLP. There are 10 pairs in total: 5 with positive net worth, 5 with negative net
worth. The order of the pairs presented to participants is randomized at the individual
level. For each pair, subjects have to indicate the profile that they consider financially
better off. Contrary to Sussman and Shafir (2012), subjects in our experiment can also
state that the two profiles are equivalent. The introduction of this option allows for the
identification of unbiased subjects, whose perception of wealth should be indifferent to
the composition of the balance sheet, for a given net worth. Figure 1 shows the interface
of PET.3
Before performing the task, all subjects are provided with essential definitions of the
financial concepts involved in PET and a set of control questions testing the full understanding of the instructions. Contrary to Sussman and Shafir (2012), the design of
our experiment rules out any disturbances related to potential risk considerations or unwanted inference about the profiles in each pair. First, note that assets and debts are
not broken down into specific components: We avoid sophisticated descriptions involving bonds, stocks, mortgages and other components of assets and debt and we inform
participants that all values are expressed in cash only. This precludes any influence of
considerations about the level of risk associated to specific types of assets or the role of
interest rates. Secondly, as a further precaution aimed at avoiding general risk considerations, or expectations about asset (or liability) value fluctuations, we also state explicitly
that all outcomes shown in this task are certain and completed in the past. This sets in
stone the risk-free, time-invariant and financially certain framework of our experiment.
In addition, we inform participants that all profiles in each pair are associated to the
same constant monthly income so that individual evaluations are not based on possible
inference on labor market positions. Similar to Sussman and Shafir (2012), to prevent
decisions based on presumed liquidity constraints, we also provide additional information
stating that all profiles correspond to people with full access to the credit market under
3

The experiment was run in Italian. For a complete copy of the instructions translated in English,
see Appendix A.
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Figure 1: Interface of PET.

equal treatment.
In principle the value of the net worth and the value of only one between assets
and liabilities should be fully informative for subjects to form an evaluation of financial
profiles. However, to ensure that this is the case and that profile evaluations are not
related to potential framing problems, at the end of the task we include two control
questions with two pairs of financial profiles with identical net worth but values of assets
or debt that are not shown explicitly.
Results from PET. Rigorous consistency in PET would imply that biased subjects
choose the low profile in all 5 positive net worth pairs and the high profile in all 5
negative net worth pairs. However, it is possible that, despite the complete and accurate
set of instructions provided to subjects, some of them are initially uncertain about the
criterion to follow and start to develop a consistent pattern of answers only after some
pairs are shown. In order to account for this initial uncertainty, we define as biased
all subjects who choose the low profile in 4 out of the 5 pairs with positive net worth,
and the high profile in 4 out of the 5 pairs with negative net worth. In other words we
have an accuracy threshold of 80%. Analogously subjects are unbiased if they choose
the equivalent option in 4 out of the 5 positive net worth pairs and in 4 out of the 5
negative net worth pairs. Note that it is also possible that subjects develop a pattern
of preferences that is self consistent but different from the one implied by the leverage
bias. For example, some subjects may have a strict preference for LLP in all 10 pairs.
Others may instead choose LLP when net worth is negative and HLP when net worth is
positive. While these patterns would point to the rejection of the leverage bias hypothesis,
they would not allow to assert that the subject is unbiased. In other words, these types
of preferences are non-random and could therefore be reasonably defined as internally
consistent but possibly related to other behavioral motives and biases, different from the
one implied by our leverage bias hypothesis. Finally, we remove from our analysis all data
related to 21.51% (n = 20) of subjects, since they show no consistent pattern of answers.
This includes all subjects for which we do not identify any regularity, such those who
9

Figure 2: Results from PET.
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switch multiple times from LLP to HLP (or the equivalent option), for either positive or
negative net worth.
Our results reported in Figure 2 confirm that the majority of subjects’ answers are
consistent with our leverage bias hypothesis. Approximately 78% of subjects indeed
choose the low profile in 4 out of 5 pairs with positive net worth, and the high profile
in 4 out 5 pairs with negative net worth.4 Very few participants (15%) have wealth
perceptions that are indifferent to the composition of the balance sheet. We also check
whether biased and unbiased subjects report the same pattern of preferences in a control
question that we added at the end of the task, where the value of one between assets and
liabilities is hidden in two pairs. Our results indicate that all unbiased subjects state that
the two profiles in the two pairs are financially equivalent, while only 1.75% of biased
subjects change their answers. This suggests that the reported pattern of preferences is
substantially robust to the framing of the problem.
4

Testing for an accuracy threshold of 100% yields an even larger share of biased subjects (87.5%,
n = 42) and a lower share of unbiased (10.42%, n = 5). However, we should get rid of 48.39% (n = 45)
of observations that are inconsistent at this threshold. On the contrary, if we lower the accuracy threshold
to 60% (that is, 3 out of 5 pairs), not surprisingly, we find that only 4.3% of subjects are inconsistent. The
share of biased subjects is 70.79%, while unbiased subjects amount to 15.73% of consistent observations.
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Figure 3: Interface of PGT.

2.1.2

Profile Grading Task

If subjects were confronted with a set of financial profiles larger than 2, all having equal
net worth but different values of risk-free and time invariant assets and liabilities, the
leverage bias should lead to a preference for profiles with lower assets and liabilities, when
net worth is positive, and for profiles with higher assets and liabilities, when net worth
is negative. Therefore, a monotonic ranking of financial profiles should emerge and the
ranking should reverse when the reference value – i.e. the net worth – changes sign.
Hypothesis 2: For a given set of profiles (i = 1, 2, ..., 10) with identical net worth
but different leverage ratios (LEVi ), so that | LEV1 |<| LEV2 |< ... <| LEV10 |, subjects
will rank profiles such that 1 > 2 > ... > 10 if net worth is positive, while 1 < 2 < ... < 10
if net worth is negative.
In PGT, we test this hypothesis. Subjects are simultaneously shown 10 financial
profiles with equal net worth but different balance sheet composition. The task consists
in grading the financial soundness of each profile on a scale from 1 (worst off) to 10 (best
off). Subjects can assign any grade in this range, as the evaluation occurs by moving
a pointer on a bar that corresponds to the continuous 1-10 interval. The use of the
bar allows to account for the so-called digit preference, which is the tendency to round
numbers to agreeable digits (Camarda et al., 2017). Figure 3 shows the interface of PGT.5
Participants are explicitly told to assign the same grade to all the profiles that they
consider financially equivalent. This instruction allows for the identification of subjects
without the leverage bias, who would assign any same grade to all profiles.
Before performing the task, subjects are once again shown the financial definitions of
assets, liabilities and net worth. Also in PGT, we clarify that all profiles correspond to
subjects who earn the same constant monthly income and have the same access to the
credit market, if needed. We also state that all values shown in this task are completed in
the past in order to highlight once more the financially certain and time-invariant set-up
of the experiment.
PGT is repeated twice, once with 10 profiles with positive net worth and once with 10
profiles with negative net worth. When net worth is positive, we expect biased subjects
5

For the sake of brevity we only show three out of the ten profiles shown to participants.
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Figure 4: Results from PGT.
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to assign lower grades to profiles with higher values of assets and liabilities, and higher
grades to profiles with lower values of assets and liabilities. We expect grading to run in
the opposite direction when net worth is negative.
Results from PGT. We investigate whether the pattern of preferences expressed in
PET holds also when subjects compare more than 2 profiles with the same net worth.
Perhaps surprisingly, we find 100% consistency between the answers provided in PET
and those in PGT. In fact, all biased subjects assign higher grades to profiles with lower
assets and liabilities, when net worth is positive, while in the negative net worth case,
they assign higher grades to profiles with higher assets and liabilities. Figure 4 shows
that the average grade assigned by biased subjects to all profiles decreases as a function
of leverage when net worth is positive, while increasing when net worth is negative. We
also find that all subjects that are unbiased in PET assign the same grade to all profiles
in PGT, both when net worth is positive and when it is negative. Again, this pattern
of answers suggests that these subjects have a perception of wealth that is invariant to
changes in the composition of the balance sheet, for a given net worth.

2.2

Behavioral predictors

In this subsection we investigate whether the presence of the leverage bias correlates
with some behavioral characteristics. Therefore, we evaluate cognitive sophistication,
risk aversion, financial sophistication and education.
To evaluate subjects’ cognitive sophistication we introduce the Cognitive Reflection
Task first proposed by Frederick (2005). CRT is based on three questions that test the
ability of the subjects to override the instinctive responses that are wrong, in favor of
the more sophisticated correct answers (Bosch-Rosa et al., 2018). In other words, CRT
assesses the ability of the subject to switch from the fast and intuitive type of thinking
associated with System 1, to the logical and consciously deliberated thinking of System
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2 (Kahneman, 2011; Stanovich and West, 2003). The test is composed of the following
questions:
• A bat and a ball cost A
C 1.10. The bat costs A
C 1 more than the ball. How much
does the ball cost?
• It takes 5 machines 5 minutes to make 5 widgets. How long would it take 100
machines to make 100 widgets?
• In a lake, there is a patch of lily pads. Every day, the patch doubles in size. If it
takes 48 days for the patch to cover the entire lake,how long would it take for the
patch to cover half of the lake?
Subjects have 2 minutes and 30 seconds to answer each question. We incentivize
accurate replies by paying A
C 2 for each correct answer.
After CRT, we elicit individual risk preferences by means of the multiple price list
method introduced by Holt and Laury (2002). This is structured as a game composed of
10 rounds (Figure 5.).
Figure 5: Lotteries in RISK.

In each round, participants have to choose between two risky options, A and B, each
giving the possibility to participate in a lottery At the end of the task, the outcome of one
of the 10 chosen lotteries is randomly selected as the individual pay-off. This provides an
incentive to reveal true risk preferences.
In part 2 of the experiment, participants answer a small survey aimed at collecting
information about the socio-economic characteristics (age, gender, education, family’s
size, etc). Most importantly, we also introduce the following question from the 2016
Survey of Consumer Finances (SCF): “Do you have at least one credit or debit card?”
While this question has been used as a proxy for borrowing constraints (see e.g. Stango
and Zinman, 2009), we interpret this as a measure of financial sophistication. In fact,
credit card ownership is often associated with learning mechanisms that increase user
experience and reduce the cost of fees (Agarwal et al., 2013). We therefore include this
question to have an additional control on whether familiarity with a basic financial tool
predicts the presence of the bias.
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Table 1
Effect of CRT score
Average score
Biased
Unbiased

Correct answers
1
2
13
13
22.81%
22.81%
3
1
27.27%
9.09%

0
25
43.86%
2
18.18%

1
[1.05]
1.81
[1.25]

3
6
10.53%
5
45.45%

Average CRT score (standard error in brackets) and number of subjects per each score in absolute and
percentage values.

2.2.1

Results

Table 1 shows that unbiased subjects are more cognitively sophisticated. Their average
CRT score – equal to the number of correct answers – is 1.81, compare to 1 for subjects
with the leverage bias. A Wilcoxon rank sum test on the series of scores of the two
groups rejects the null hypothesis that two distributions have the same mean (p = .036,
Z = 2.0934), thus indicating a statistically significant difference in CRT scores between
the two groups of subjects (this result is confirmed also by a Fisher exact test, p = .029).
Table 2

CRT score

(1)
-.0823**
[.0365]

Risk aversion
Financial sophistication

Behavioral predictors of the leverage bias
(2)
(3)
(4)
(5)
(6)
-.1033***
[.0348]
-.0013 -.0103
[.0205] [.0202]
.0053
.0450
[.1557] [.1623]

.0389
[.0893]

Financial education
Controls
Sample size
Pseudo R2

(7)

No
68
.081

Yes
68
.216

No
68
.001

Yes
68
.095

No
68
.000

Yes
68
.092

No
68
.003

(8)

(9)
(10)
-.0849** -.1033***
[.0372]
[.0359]
.0097
-.0044
[.0203]
[.0206]
.0189
.0289
[.1581]
[.1733]
.0323
.0302
.0214
[.0918] [.0887]
[.0929]
Yes
68
.093

No
68
.087

Yes
68
.218

Marginal effects from a logistic regression of a dummy equal to 1 if the subject is biased on (1) CRT score, (3) number of safe choices in RISK,
(5) a dummy equal to 1 if the subject has credit/debit card and (7) a dummy equal to 1 if the subject is financially educated. Columns (2), (4),
(6) and (8) include age, gender dummy, family size, family education level, clarity of instructions and task difficulty as covariates.
Standard errors in brackets.
*significant at 10%; **significant at 5%; ***significant at 1%.

In Table 2 we report results from a logistic regression of each predictor on a dummy
for the leverage bias, with and without covariates.6 We find that an increase in CRT
score by 1 reduces the probability of being biased by 8.23% and such relation remains
statistically significant also when we include standard socio-demographic controls.
When we investigate the role of the other predictors, we find no significant relationship
with the leverage bias. In fact, the average number of safe choices in RISK equals 5.56
for biased subjects (standard deviation: 2.01) and 7.2 for unbiased (standard deviation:
2.28). While this may indicate a slightly lower risk aversion among unbiased, results
6

We confirm the robustness of our results to the small sample size by performing nonparametric
bootstrap for the estimation of bias-corrected confidence intervals of marginal effects.
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from the logit model reported in Table 2 point to the lack of any statistically significant
relationship between the number of safe choices and the presence of the bias. Results
are confirmed also when we include standard covariates as controls. When testing the
relationship between the leverage bias and financial sophistication, our results point to
the lack of any statistically significant difference in credit/debit card ownership between
subjects with the leverage bias and those without it. Also financial education seems to
be uncorrelated to the presence of the leverage bias, as answers in PET and PGT do not
vary significantly between biased and unbiased subjects (t-test, p = .847).

2.3

Attitudes towards debt and consumption

The final part of the experiment introduces a survey devoted to assessing the relation
between the leverage bias and attitudes towards debt, as well as spending and saving behavior.7 For the sake of simplicity we divide the set of questions and the discussion of the
results in two groups: First we discuss debt behavior and then we focus on consumption.
2.3.1

Debt

In order to have a general evaluation of attitudes towards debt, we introduce two questions from the 2016 Survey of Consumer Finances. First, we ask participants whether
they think it is a good idea to buy things by borrowing. There are three possible answers: “Good idea”, “Good in some ways, bad in others” and “Bad idea”. Even though
this question does not allow to discriminate among different types of debt, it remains
a good approximation of debt aversion and personal attitudes towards the use of debt
for consumption. Secondly, we also ask the following question: “If tomorrow you experienced a financial emergency that left you unable to pay all of your bills, how would
you deal with it?” The set of possible answers includes“borrow money”, “spend out of
savings”, “postpone payments” and “cut back”. The motivation for the introduction of
this question is that it allows us to have a qualitative understanding of whether subjects’
approach to credit changes when they struggle with payments. In fact, borrowing money
as a response to financial difficulties may often be hardly a financially sound decision.
As Mullainathan and Shafir (2014) show, people who find themselves in a cash crunch,
often tend to rely on payday loans and other expensive forms of debt. We therefore want
to investigate whether the leverage bias may be a good predictor of unsound financial
decisions.
We dig deeper into the potential link between the leverage bias and attitudes towards
debt and consumption, by including two questions that draw on the so-called “reported
preference” approach (Fuster et al., 2018; Parker and Souleles, 2017). This relies on
reported changes in spending (or borrowing) in hypothetical scenarios, elicited by means
of survey questions, thus allowing a great amount of flexibility in treatment design (Fuster
et al., 2018). First, we test the relationship between perceived wealth and the likelihood to
take on debt for consumption by asking participants to imagine a hypothetical situation
in which they want to buy a product but, due to the lack of liquid assets, they have
to borrow. The set-up of the question is adapted from Sussman and Shafir (2012).
Participants are shown two financial profiles with identical net worth but different balance
sheet composition and they are asked to state under which of the two profiles they would
be more likely to borrow A
C 500 to buy a new television. Compared to Sussman and
7

Appendix A contains the complete list of questions.
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Shafir (2012), we also give the possibility to state that they would borrow in either or in
neither case. The question is repeated twice, once with positive net worth and once with
negative net worth. This set-up allows to explore the idea that the leverage bias leads
to perceptions of wealth that impact on the propensity to buy things by borrowing. If
greater perceived wealth were in fact associated with a higher likelihood to borrow, biased
subjects would indicate that they would borrow under HLP when net worth is negative
and under LLP when net worth is positive. On the other hand, unbiased subjects would
be more likely to make a decision that is indifferent to the composition of the balance
sheet, given net worth. That is, they should borrow under either or neither profile.
An important remark has to do with the concern that reported preferences have little informative content as to what individuals would do if faced with actual decisions
to borrow (or spend). Fuster et al. (2018) point to the comprehensive analysis carried
out by Parker and Souleles (2017) and Parker et al. (2013): the former show that comparing reported consumption responses to hypothetical tax rebates with actual spending
responses from past tax rebates, produces very little differences; the latter, found that
reported preferences match actual behavior, in that subjects who reported spending their
2008 fiscal stimulus payment did in fact do so. These consideration suggest that reported
preferences in hypothetical scenarios provide significant indications of individual behavior
in actual decision-making contexts.
Figure 6: Debt aversion.
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Seeker
Neutral
Averse = “Bad idea”; Seeker = “Good idea”; Neutral = “Good in some ways, bad in others”.
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Table 3

Leverage bias
Controls
Sample size
Pseudo R2

Effect of the leverage bias on borrowing attitudes
(1)
(2)
(3)
(4)
(5)
Averse
Seeker
Neutral
Averse
Seeker
-.2012**
.4375**
-.2362
-.1940**
.5563**
[.0914]
[.2197]
[.1999]
[.0882]
[.2159]
No
68
.049

No
68
.049

No
68
.049

Yes
68
.198

Yes
68
.198

(6)
Neutral
-.3622*
[.1930]
Yes
68
.198

Columns (1) to (3) present marginal effects from a logistic regression of the measure of attitudes towards
debt on a dummy equal to 1 if the subject is biased. The regression presented in columns (4) to (6)
includes age, gender dummy, family size, family education level, clarity of instructions and task difficulty
as covariates.
Standard errors in brackets.
*significant at 10%; **significant at 5%; ***significant at 1%.

Findings on general attitudes towards debt. While a substantial share of both biased and unbiased subjects report that buying things by borrowing is neither good nor
bad, subjects with the leverage bias are significantly more comfortable with the idea of
borrowing for consumption. Figure 6 indeed shows that debt aversion – stating the borrowing for consumption is a bad idea – is markedly lower for biased subjects compared to
unbiased ones. A Fisher exact test confirms that the difference between the two groups
is statistically significant (p = .031). We then run a multinomial logit model to assess
the impact of the leverage bias on attitudes towards debt for consumption. Our results
reported in Table 3 indicate that being biased reduces the probability of being debt averse
by 20.12% and increases by 43.75% the probability of being comfortable with the idea of
buying things by borrowing (a condition that we label as “debt seeking”). Both results
are significant at 5%. A separate regression with control variables confirms the predictive
power of the leverage bias.
Table 4

Biased
Unbiased

Borrow
43.86%
9.09%

Reaction to a financial emergency
Use savings
Postpone
14.04%
7.02%
36.36%
9.09%

Cut
33.33%
36.36%

Other
1.75%
9.09%

Borrow = “Borrow money”; Use savings = “Spend out of savings”; Postpone = “Postpone payments”;
Cut = “Cut back”; Other = “Other”.

Financial attitudes in an emergency. We find a correlation between the leverage bias
and the choices made in a hypothetical financial emergency. Our results in Table 4
indicate that a large number of biased subjects feel comfortable with the idea of using
debt to cope with the necessity of paying overdue bills, while unbiased subjects choose
to use their savings or to cut other expenses. The difference in the answers between the
two groups is statistically significant, as confirmed by a Fisher exact test (p = .074). We
then run a mulinomial logit in which we regress the set of responses to the hypothetical
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Table 5
(1)
Borrow
.4310*
Leverage bias
[.2198]
Controls
Sample size
Pseudo R2

No
68
.041

Effect of the leverage bias on reactions to financial emergency
(2)
(3)
(4)
(5)
(6)
(7)
(8)
Use savings Postpone
Cut
Other Borrow Use savings Postpone
-.2005**
-.0413
-.1397 -.0494 .4285**
-.1981**
-.0432
[.0978]
[.0739]
[.1736] [.0449] [.2004]
[.0942]
[.0714 ]
No
68
.041

No
68
.041

No
68
.041

No
68
.041

Yes
68
.277

Yes
68
.277

Yes
68
.277

(9)
Cut
-.1870
[.1602]

(10)
Other
-.0001
[.0002]

Yes
68
.277

Yes
68
.277

Columns (1) to (3) present marginal effects from a logistic regression of reactions to a financial emergency on a dummy equal to 1 if the subject
is biased. The regression presented in columns (4) to (6) includes age, gender dummy, family size, family education level, clarity of instructions
and task difficulty as covariates.
Standard errors in brackets.
*significant at 10%; **significant at 5%; ***significant at 1%.

financial emergency on a dummy equal to 1 if the subject has the leverage bias. Table
5 shows that being biased is associated with an increase in the probability of borrowing
money in case of a financial emergency by 43.10%, while reducing the probability to rely
on own savings by 20.05%. Results, which are robust to the inclusion of standard controls
as covariates, seem to confirm the predictive power of the leverage bias on the likelihood
to make financially unsound decisions, as borrowing in a context of financial difficulty
often triggers a perverse spiral with increasing costs of debt.
Perceived wealth and borrowing attitudes. In order to investigate the relationship
between perceived wealth and the likelihood to take on debt for consumption in a hypothetical scenario, we combine data from the answers to both the positive and negative
net worth case in order to form three groups: Group 1 includes all subjects who choose
the low profile for the positive net worth case, and the high profile for the negative net
worth case; Group 2 features all subjects who are neutral to the composition of the balance sheet, that is those who would either borrow under any of the two profiles, or would
not borrow at all; Group 3 gathers subjects with any other combination of answers (e.g.
those who would borrow under any profile in the positive net worth case but choose HLP
in the negative net worth case).
Figure 7 shows that an overwhelming majority (75.44%) of subjects with the leverage
bias belong to the first group. In other words, biased subjects favor borrowing under
LLP, when net worth is positive, and under HLP, when net worth is negative. On the
contrary, a large majority of unbiased subjects belong to the second group, thus point
to a substantial neutrality of their debt behavior with respect to the composition of the
balance sheet, for a given level of net worth. A Fisher exact test confirms the statistically
significant difference in the answers reported by biased and unbiased subjects (p < .001).
We then run a multinomial logit model in which we regress group membership on
a dummy equal to 1 if the leverage bias is present. Table 6 shows that being biased
increases the probability of belonging to the first group by 55.83%, while reducing that
of being a member of group 2 by 41.11%. In other words, the pattern of answers found in
this task seems to confirm the interaction of the leverage bias with the likelihood to take
on debt, as biased subjects generally favor borrowing when they have greater perceived
wealth, while unbiased subjects seem indifferent to the composition of the balance sheet.
That is, for a given positive (negative) net worth, a lower (higher) value of assets and
liabilities implies a greater value of perceived wealth and this entails a higher likelihood
to take on debt compared to subjects with no leverage bias.
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Group 1: all subjects choosing the low profile when net worth is positive and the high profile when net
worth is negative; Group 2: all subjects choosing “I would take the loan under any profile” and “I
would not take the loan under any profile”; Group 3: all other combinations.

Figure 7: Likelihood to take on a loan for consumption
Table 6
Effect of the leverage bias on the likelihood to take on debt
(1)
(2)
(3)
(4)
(5)
Group 1
Group 2
Group 3
Group 1
Group 2
.5583*** -.4111***
-.1472
.5852*** -.4435***
Leverage bias
[.1431]
[.0945]
[.0901]
[.1375]
[.0992]
Controls
Sample size
Pseudo R2

No
68
.165

No
68
.165

No
68
.165

Yes
68
.261

Yes
68
.261

(6)
Group 3
-.1417
[.0880]
Yes
68
.261

Columns (1) to (3) present marginal effects from a logistic regression of group belonging on a dummy
equal to 1 if the subject is biased. The regression presented in columns (4) to (6) includes age, gender
dummy, family size, family education level, clarity of instructions and task difficulty as covariates.
Standard errors in brackets.
*significant at 10%; **significant at 5%; ***significant at 1%.

19

In fact, among unbiased subjects in group 2, the ratio between those who indicate
that they would not take the loan under any profile and those who say they would take
the loan in any case, is 1 to 3. That is, a substantial majority of unbiased subjects, whose
debt behavior is neutral to the composition of the balance sheet, are averse to the idea of
taking on debt to consume, consistent with the answers reported in the previous question
on general attitudes towards debt.
2.3.2

Consumption

We first introduce a question that allows to obtain a general assessment of attitudes
towards savings and time preferences. Participants are asked whether they self identify
as “the type of person that prefers to spend money and enjoy it today or save more
for the future”, with a binary choice: “spend now” and “save for the future”. This
simple question is introduced in a study on consumption smoothing by Parker (2017),
who interprets it as a measure of impatience and shows that this is a strong predictor
of consumption behavior, in that people who report being “spenders” do not smooth
consumption, while those who report being “savers” do so.
We then analyze the impact of the leverage bias on consumption behavior by evaluating subjects’ likelihood to increase spending out of unexpected gains. To this purpose, we
modify the question introduced by Fuster et al. (2018) to describe another hypothetical
scenario in which subjects unexpectedly receive a one-time payment. We then ask subjects to indicate what they would do in the following month. We include three options:
They can increase spending more than if they had not received the payment; they can
decrease spending; or they can keep it unchanged. We repeat the question three times:
first, with a A
C 500 payment; then, with a A
C 5000 payment; finally, similar to the previous
question, with a A
C 500 payment but each subject is also shown two financial profiles with
identical net worth but different balance sheet composition. In this last case, each subject
is asked to state under which of the two profiles he is more likely to increase his expenses
in the following month. Also in this case, subjects have the possibility to state that they
would increase their expenses in either, or neither, case. Similar to the question on debt,
our goal here is to test the relationship between perceived wealth and the likelihood to increase spending. If greater perceived wealth were linked to a higher likelihood to increase
spending out of unexpected gains, biased subjects would choose HLP when net worth is
negative and under LLP when net worth is positive, while unbiased subjects would make
a decision that does not depend on the composition of the balance sheet, given the vale
of net worth.
In all three questions, subjects who would increase their expenses are eventually asked
the exact amount. This allows us to estimate marginal propensities to consume out of
unexpected gains, similar to Fuster et al. (2018).
Findings on patience and saving type. Figure 8 shows a major difference between the
share of patient and impatient subjects within each of the two groups (this is confirmed
by two separate two-sample t-test: p < .001 for biased, p = .002 for unbiased). In fact,
a large majority of biased subjects report being the type of person that is more prone
to spend and enjoy the present, while unbiased subjects report being savers. A Fisher
exact test indicates that the difference between answers reported by biased and unbiased
subjects is statistically significant (p = .004). Table 7 reports the results from a logit
model in which we regress a dummy for patience on a dummy equal 1 if the subject is
biased. This confirms the strong effect of the leverage bias on the measure of impatience,
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Figure 8: Saving type (patience).
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in that being biased is associated with a 46.72% increases in the probability of being a
spender type of person (significant at 1%, with and without controls).
Table 7

Leverage bias
Controls
Sample size
Pseudo R2

Effect of the leverage bias on impatience
(1)
.4672***
[.1339]

(2)
.4892***
[.1078]

No
68
.108

Yes
68
.233

Column (1) presents marginal effects from a logistic regression of a dummy for patience on a dummy
equal to 1 if the subject is biased. The regression presented in column (2) includes age, gender dummy,
family size, family education level, clarity of instructions and task difficulty as covariates.
Standard errors in brackets.
*significant at 10%; **significant at 5%; ***significant at 1%.
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Table 8

A
C 500

Less
3.51%

Spending out of unexpected gains
Biased
Unbiased
Same
More
Less
Same
More
42.11% 54.39% 9.09% 72.73% 18.18%

A
C 5000

1.75%

35.09%

Gain

63.16%

9.09%

45.54%

45.54%

Biased Unbiased
M P C|M P C > 0
.38
.32
[.147]
[.113]
.23
.20
[.195]
[.188]

Less = “I would spend less than if I had not received the A
C 500”; Same = “I would spend the same as
if I had not received the A
C 500”; Less = “I would spend more than if I had not received the A
C 500”.
Repeated also for A
C 5000.
Standard errors in brackets.

Table 9
Effect of the leverage bias on the spending
(1)
(2)
Less
Same
Leverage bias, A
C 500 scenario -.0475 -.3409**
[.0527] [.1669]
2
Pseudo R
.046
.046

response in the two scenarios
(3)
(4)
(5)
(6)
More
Less
Same
More
.3885** -.0021 -.3860** .3881**
[.1701] [.0649] [.1655]
[.1688]
.046
.131
.131
.131

Pseudo R2

-.0479
[.0485]
.019

-.1124
[.1521]
.019

.1603
[.1522]
.019

-.0002
[.0024]
.241

-.2012
[.1481]
.241

.2012
[.1481]
.241

Controls
Sample size

No
68

No
68

No
68

Yes
68

Yes
68

Yes
68

Leverage bias, A
C 5000 scenario

Columns (1) to (3) present marginal effects from a logistic regression of spending responses on a dummy
equal to 1 if the subject is biased. The regression presented in columns (4) to (6) includes age, gender
dummy, family size, family education level, clarity of instructions and task difficulty as covariates.
Standard errors in brackets.
*significant at 10%; **significant at 5%; ***significant at 1%.

Spending out of unexpected gains. We finally investigate whether the leverage bias
predicts consumption decisions and the likelihood to increase spending out of unexpected
gains. First, Table 8 suggests that biased subjects are generally more prone to increase
spending out of unexpected gains compared to subjects with no leverage bias. However,
when we increase the amount of the windfall from A
C 500 to A
C 5000, the share of subjects
who would increase their spending increases in both groups. We also notice that the
increase is larger among unbiased subjects, thus narrowing the gap between the two
groups. In fact, a Fisher exact test confirms that the difference in the responses of the
two groups is statistically significant in the A
C 500 scenario (p = .062) but not in the
A
C 5000 case (p = .219). Also results from the logit model in Table 9 show that subjects
with the leverage bias have a larger probability of increasing their expenses when receiving
unexpected income in both scenarios, even though this result is not statistically significant
when the unexpected gain amounts to A
C 5000. These considerations are robust to the
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Figure 9: Spending out of unexpected gains for profile type.
inclusion of standard controls as covariates.
Secondly, Table 8 also shows that the actual amount of the response is not considerably different between the two groups. Indeed, by computing the average marginal
propensity to consume (MPC) for all subjects with a positive consumption response to
the unexpected gain, we find that both biased and unbiased would save a substantial part
of the unexpected income, on average. In addition, we also find that the average MPC
decreases with the increase in the amount received. Yet, the reduction is larger for biased
subjects thus leading to a narrower gap between the average MPC of the two groups in
the A
C 5000 scenario.
Hence, to summarize, we find a size effect such that an increase in the amount of the
windfall, reduces the differences between biased and unbiased, both in terms of the share
of subjects who would increase their spending, and in the actual size of the response.8
We finally analyze the results from our very last question, in which we replicate the
A
C 500 scenario with the introduction of two profiles with equal (positive) net worth but
different values of assets and liabilities. Figure 9 shows that biased subjects are much
more likely to increase their expenses under the low profile (71.93%), while unbiased
8

Also Fuster et al. (2018) find a size effect which leads respondents to be more willing to increase
spending when the size of the windfall increases.
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Table 10
Effect of the leverage bias on the likelihood to increase consumption
(1)
(2)
(3)
(4)
(5)
(6)
Low profile High profile Neutral Low profile High profile Neutral
.5651***
-.0771
-.4879***
.5228***
-.0541
-.4687***
Leverage bias
[.1598]
[.0853]
[.1127]
[.1512]
[.0883]
[.1067]
Controls
Sample size
Pseudo R2

No
68
.150

No
68
.150

No
68
.150

Yes
68
.248

Yes
68
.248

Yes
68
.248

Columns (1) to (3) present marginal effects from a logistic regression of profile selection on a dummy
equal to 1 if the subject is biased. The regression presented in columns (4) to (6) includes age, gender
dummy, family size, family education level, clarity of instructions and task difficulty as covariates.
Standard errors in brackets.
*significant at 10%; **significant at 5%; ***significant at 1%.

subjects seem neutral to the amount of assets and liabilities (81.82%), in that they state
that they would either increase their expenses in any case (44.44%, conditional on being
neutral), or that they would not do so regardless of the composition of the balance sheet
(55.56%, conditional on being neutral). Results from the logit model in Table 10 indicate
that being biased increases the likelihood to rise consumption under LLP by 56.51%
while reducing by 48.79% the probability of increasing consumption regardless of the
balance sheet composition. These results are robust to the inclusion of standard controls
as covariates.
Similar to our question on the likelihood to take on a loan for consumption, our
results point to the existence of an interaction of the leverage bias with the probability
to increase spending out of a windfall. That is, for a given positive (negative) net worth,
a lower (higher) value of assets and liabilities implies a greater value of perceived wealth
and this entails a higher likelihood to increase spending for subjects with the leverage
bias.

3

Conclusion

In this article we first introduce the leverage bias hypothesis, which relates distortions
in the perceived value of wealth to a cognitive bias that emerges in a risk-less context
with no probabilistic components. Specifically, based on theories of reference dependence
(Tversky and Kahneman, 1991) and shift in focus (Sussman, 2017), we postulate that
for a given net worth, the associated level of perceived wealth depends on the levels of
assets and debt, proxied by the leverage ratio. We then speculate that the presence of
the leverage bias may be a good predictor of attitudes towards debt and consumption.
Hence, we design a laboratory experiment with some incentivized tasks and a survey to
test our set of assumptions.
Our first piece of evidence points to the existence of the leverage bias for a vast majority of subjects, while only a small share of them is unbiased. By means of a cognitive
reflection test (Frederick, 2005), we find that these subjects are less cognitively sophisticated, thus suggesting that the existence of the bias may be related to the predominance
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of System 1 – i.e. the faster and more instinctive type of thinking (Kahneman, 2011;
Stanovich and West, 2003) – among individuals. Other individual characteristics, like
risk aversion, financial sophistication and education are instead uncorrelated with the
existence of the bias.
Secondly, by means of a survey we find that the leverage bias significantly predicts
individual attitudes towards debt, consumption behavior and individual saving types.
Biased subjects generally identify themselves as the type of person that spends and
enjoys the present, as well as being more comfortable with the idea of buying things
by borrowing. We also find that subjects with the leverage bias are more likely to take
on debt for consumption, and more prone to increase spending out of unexpected gains
under financial profiles that are associated with greater perceived wealth, while unbiased
subjects seem more debt averse and generally indifferent to the composition of the balance
sheet for debt and consumption decisions. In addition, our results indicate that biased
subjects are more likely to borrow in case of a financial emergency that leaves them unable
to finance due payments. This suggests that people with the leverage bias are at risk of
making unsound financial decisions, as coping with the unavailability of liquid resources
by borrowing often leads people to accumulate excess debt at high costs (Mullainathan
and Shafir, 2014; Shah et al., 2012).
We believe that our study could be extended in at least two directions. First, based
on anthropological considerations it would be interesting to evaluate the role of cultural
differences that might shape the emergence of the leverage bias and, most importantly,
its link with financial attitudes. In fact, recent research comparing household financial
behavior across countries suggests that cultural differences affect savings and borrowing
decisions, as well as investment choices (Badarinza et al., 2016; Guin, 2017; Guiso et al.,
2008; Haliassos et al., 2017). Second, it should be important to assess whether the
leverage bias acts on the perception of wealth of agents on the supply side of the credit
market. Does the leverage bias increase or reduce to propensity to give consumption
loans and access to credit services? This is a relevant issue to be taken into account in
future extensions to our research.

Appendix A – Experiment instructions
The experiment was carried out in Italian. Instructions were displayed on the computer
screen before the beginning of each task. The following pages report an English translation.
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WELCOME
Please take your time to read the instructions very carefully: there is no benefit to moving fast
through the experiment.
Today's experiment is made of five different parts: Task 1, Task 2, Task 3, Task 4 and Task 5. In
each part, you will have to answer some questions.
If you pay attention and complete your tasks, you may earn a considerable amount of money in
each part. At the end of the experiment you will be paid a participation fee of 5€ plus the amount
won in each of the three parts.
In the next page you will be presented with the instructions of Task 1. After completing Task 1, you
will access the other tasks and the corresponding instructions.
During the experiment you are not allowed to talk to the other participants, use cell phones or
start any other programs on the computer.
The neglect of these rules will lead to the immediate exclusion from the experiment and all
payments.
If you have any questions, please raise your hand.
Please proceed to the next page when you are ready to start.

TASK 1
INTRODUCTION
The financial profile of an individual is generally represented by his assets, liabilities and net
worth.
Assets refers to the money that represents a person's wealth.
Liabilities refers to debt, that is the money a person has to give back.
Net worth refers to the difference between assets and liabilities and it may be either positive (if
assets are greater than liabilities) or negative (in the opposite case).
For example, the following table represents the financial profile of Mr. Rossi:

In this example, Mr. Rossi has 8000€ worth of assets and 2000€ worth of liabilities. His net worth
is therefore equal to 6000€.
YOUR TASK.
In the next pages you will be shown 12 pairs of financial profiles, described by assets, liabilities and
net worth, in line with what mentioned above.
For each pair, you will have to choose the profile that you consider financially better off.
Be careful: once you confirm your choice, you will not be able to modify it.
In making your decisions, keep in mind the following information:
1. All values of assets and liabilities shown are certain, that is they do not change over time;
2. The two profiles in each pair correspond to people who earn the same monthly income;
3. Both individuals in each pair have the same possibility to access the credit market if
necessary.
Please proceed to the next page when you are ready to start.

Before starting your task, please answer the following questions:
What do assets and liabilities represent in this experiment?
a. Assets represent debt, that is money a person has to give back; liabilities represent the
money that defines a person’s wealth.
b. Assets represent the money that defines a person’s wealth; liabilities represent debt, that
is money a person has to give back.
The values you will be shown represent assets and liabilities that may change over time.
a. True
b. False
Carlo has assets equal to 12500€ and liabilities equal to 2500€. What is his net worth?
Insert the value here:

Pairs shown to participants (sorted randomly for each participant):

TASK 2
INTRODUCTION
This task maintains the information provided in the previous task. So, the meaning of assets,
liabilities and net worth remains the same as before. For the sake of clarity, we summarize them
again here:
Assets refers to the money that represents a person's wealth.
Liabilities refers to debt, that is the money a person has to give back.
Net worth refers to the difference between assets and liabilities and it may be either positive (if
assets are greater than liabilities) or negative (in the opposite case).
YOUR TASK
In this task you will be shown 10 financial profiles given by assets, liabilities and net worth. Next to
each profile, you will find a pointer on a bar, like this one:

Your task consists in evaluating the financial soundness of each profile by assigning a grade
between 1 and 10. To do so, move the pointer along the bar corresponding to each profile.
In range of grades, 1 indicates that your evaluation is extremely negative (you think the profile is
not at all financially solid); 10 indicates that your evaluation is extremely positive (you think the
profile is very solid from a financial perspective).
If you consider any profiles as financially equivalent, please assign them any same grade.
In making your decisions, keep in mind the following information:
1. All values of assets and liabilities shown are certain, that is they do not change over time;
2. The two profiles in each pair correspond to people who earn the same monthly income;
3. Both individuals in each pair have the same possibility to access the credit market if
necessary.
Please proceed to the next page when you are ready to start.

TASK 3
Task 3 consists of some questions of differing difficulty. Try to answer as many of them as possible.
You have 2 minutes and 30 seconds of time for each question.
Think carefully about the answer you choose: For each correct answer in this task we will pay you
1€.
Please proceed to the next page when you are ready to start.

QUESTIONS shown to participants (one per page, sequentially):
•

A bat and a ball cost 1.10 Euros. The bat costs 1 Euro more than the ball. How much does
the ball cost?

•

It takes 5 machines 5 minutes to make 5 widgets. How long would it take 100 machines to
make 100 widgets?

•

In a lake, there is a patch of lily pads. Every day, the patch doubles in size. If it takes 48 days
for the patch to cover the entire lake, how long would it take for the patch to cover half of
the lake?

TASK 4
This task is composed of a sequence of 10 decisions. For each decision, you have to choose
between Option A and Option B, which are shown in the table below (the table will be shown also
in the next pages, so you don’t have to learn it by heart).

After making all the 10 decisions, your computer will choose one of them randomly.
Each of the 10 decisions has an equal probability of being chosen.
Based on the selected decision, your computer will then determine the amount of your pay.
To this purpose, your computer will throw a 10-sided dice and play the associated lottery.
For example, imagine your computer selects decision number 1. Your computer will then throw
the 10-sided dice: if you have chosen option A, you will win 2€ if the dice shows the side “1”, or
1.6€ if the dice shows one of the other 9 sides; if instead you have chosen option B, you will win
3.85€ if the dice shows the side “1”, or 0.10€ if the dice shows one of the other 9 sides.
Hence, even if you make 10 decisions, only one of them will determine your payment in
this task. Clearly, as already pointed out, each decision has an equal probability of being
chosen for your payment but you have no possibility to know in advance which of the decisions
is going to be selected.
Please proceed to the next page when you are ready.

TASK 5
The last task consists of a short survey of about 20 questions. Please take the necessary amount of
time to answer accurately.
How old are you?
What is your gender?
A: female, male
How many people live in your family?
A: 1, 2, 3, 4, 5+
What is your parents’ education level?
A: None of my parents holds a degree; Only one of my parents holds a degree; Both of my parents
hold a degree
Do you have any financial education?
A: Yes, No
Have you ever participated in experiments like this one before?
A: Yes, No
Do you have at least one credit or debit card?
A: Yes; No
In general, do you prefer to spend money and enjoy it today or save for the future?
A: Spend and enjoy it today; Save for the future
In general, do you think it is a good idea or a bad idea for people to buy things by borrowing?
A: Good idea; Good in some ways, bad in others; Bad idea
If tomorrow you experienced a financial emergency that left you unable to pay all of your bills,
how would you deal with it?
A: Borrow money; Spend out of savings; Postpone payments; Cut back; Other
Imagine that your TV is getting old and you want to change it with a new flat screen HD smart TV.
However, since you don’t have the money to purchase it outright, you would need to borrow 450
€ in order to buy it. In which case would you be more likely to borrow to buy the new TV?
A: Mr. A (high profile); Mr. B (low profile); I would borrow in either case; I would not borrow in
either case (Asked twice, once with positive NW, once with negative NW)
Consider a hypothetical situation in which you unexpectedly receive a one-time payment of 500 €
Euros. What would you do over the next month?
A: I would spend more than if I hadn't received the 500€; I would spend the same as if I hadn’t
received the 500€; I would spend less than if I hadn’t received the 500€.

CONDITIONAL: You indicated that you would increase your spending over the next month
following the receipt of the 500 € payment. How much more would you spend than if you hadn't
received the 500 €?
Consider a hypothetical situation in which you unexpectedly receive a one-time payment of 5000
€ Euros. What would you do over the next month?
A: I would spend more than if I hadn't received the 5000€; I would spend the same as if I hadn’t
received the 5000€; I would spend less than if I hadn’t received the 5000€.
CONDITIONAL: You indicated that you would increase your spending over the next month
following the receipt of the 5000 € payment. How much more would you spend than if you hadn't
received the 5000€?
Consider again a hypothetical situation in which you unexpectedly receive a one-time payment of
500 € today. In which case would you be more likely to increase your expenses?
A: Mr. A (high profile); Mr. B (low profile); I would increase my expenses in either case; I would not
increase my expenses in either case
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