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178 / The Underwater Consumer:  The Psychology of Personal Debt

which individuals are prone to seek out information that confirms 
rather than disconfirms beliefs when making inferential judgments 
(Wason 1968), and knowledge protection biases, in which new infor-
mation tends to get underweighted if would act to disrupt an existing 
knowledge structure  (Cuhna, Janiszewski,  and Laran 2008).   

This general hypothesis is tested using data from a controlled 
laboratory experiment in which participants are given a monetary 
endowment that is initially invested in a risky “money machine” that 
provides a high rate of return for a finite investment period (20 peri-
ods).   At the start participants are told that there is a possibility that 
the machine is infected with a virus that could wipe out the principal 
and all accumulated interest before the 20-period investment horizon 
expires. At any point they have the option to transfer all of the money 
they earned to a safe fund that poses no risk but that provides a low 
rate of return.  These switching decisions are revocable, such that a 
participant can re-invest in the risky fund at a later point if desired. 
To help make the stay or switch decision, at each point in time in the 
simulation participants can, for a small price, purchase a research 
reports that provides a noisy signals of the likelihood that invested 
funds have a short-term risk of liquidation.  At the end of the task 
participants are compensated based on their cumulative earnings 
over the 20-period investment horizon. 

We first show that the optimal policy for purchasing informa-
tion and making stay/switch decisions is a threshold rule mirroring 
that arises in two-armed bandit problems in sequential statistics (e.g., 
Robbins 1952).  Specifically, given priors about the virus probability 
there exists a critical threshold sample risk probabilities τ h and τl 
such that the participant should continue purchasing research reports 
until either the sample proportion of healthy reports is either less 
than the lower bound  τl (in which case the machine is deemed safe 
and he or she should stay with the risky fund until the end) or τl (in 
which case it is deemed unsafe and the risky fund should be aban-
doned.  The critical values of τh and τl are a time-varying function of 
the reliability of each sample report, the prior, the cost of information 
and insurance, and the participant’s utility function over outcomes 
(or their degree of risk aversion).   

Drawing on prior behavioral work on confirmation biases in 
learning we hypothesize that information search behavior will dis-
play an optimistic knowledge protection bias marked by two fea-
tures:

1. A “head in the sand” effect in which information gathering 
among those who remain in the risky fund will decrease as 
the terminal period becomes proximate to a greater degree 
that that prescribed by a rational information-purchase 
model; and 

2. An imagined-regret bias in which positive reports about 
the riskiness of the fund that are gathered after it is 
abandoned for the safe fund will trigger an excessive rate 
of re-investment in the high-risk instrument.

These hypotheses are tested using data from 148 participants 
enrolled in a Northeastern University, which provide support for the 
predicted information-search biases.  As predicted, participants who 
stayed invested in the risky fund become less likely to purchase re-
search reports that provide information about its risk status as the 
task proceeded.  Likewise, as predicted participants exhibited a ex-
cessively high rate of return to the risky investment after having first 
abandoned it for a the safer fund.  The data also revealed an un-
expected “safe harbor” effect, where marginal rates of information 
gathering increased after participants had shifted their investments 
to the safe fund.  That is, participants acted as if they held asymmet-

ric beliefs about the value of the research reports depending on the 
direction of its action implications: when they were invested in the 
risk fund they were reluctant to gather information that might have 
instructed them to seek the safer fund, but while invested in the safe 
fund they were more inclined to purchase reports that might have 
instructed them to re-invest in the riskier alternative. 
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Time Preferences, Mortgage Choice 
and Strategic Default

ExTENDED ABSTRACT
A decade ago, the subprime mortgage industry appeared to of-

fer a promising alternative to homeowners who could not qualify 
for traditional mortgage financing.  That promising alternative has 
turned out to be a nightmare, both for the lenders and homeowners.  
After the housing market peaked, an increasing number of American 
homeowners found that the underlying value of their home was less 
than the amount they owed on their mortgage.  These homeowners 
had negative home equity, a situation alternatively known as having 
an “underwater” home.  

Both the design of financial products and public policy inter-
ventions must recognize that consumers are heterogeneous.  This 
paper investigates how individual differences in time preferences 
(individual differences in tastes for outcomes across time) along with 
other factors affect mortgage choices that lead to and follow negative 
home equity such as the decision to “walk away” from a mortgage 
that is “underwater.” We focus on two related questions: First, who 
is more likely to have a mortgage that is larger than their current 
house value?  Second, who is more likely to strategically default, 
i.e. to abandon the mortgage and move away?  We are interested in 
mortgage choice and potential abandonment both because they are of 
substantial practical interest, and also because they are prototypical 
of many consumer choices that involve a stream of consequences 
across time.

In our inquiry, first, we review a traditional economic analy-
sis of mortgage choice (Campbell and Cocco, 2003).  Although 
that model does allow for some individual differences in tastes, we 
suggest some more behaviorally informed parameters of time pref-
erences and risk taking will allow us to capture greater consumer 
heterogeneity in tastes, abilities, and knowledge.  A quasi-hyper-
bolic discount function suggests that more present bias will cause 
decision-makers to overweight earlier consequences relative to those 
that may occur later (Angeletos et al. 2001; Benhabib et al. 2009; 
Laibson 1997).  In particular, we expect present-biased respondents 
to tend to overweigh immediate (vs. future) consequences such as 
increased later payments and the risk of housing equity loss.

When abandoning an underwater mortgage, most of the costs 
(particularly the non-economic costs) are immediate and without 
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an accompanying immediate gain.  Finding a rental unit, moving, 
potential changes of schools and loss of neighbors, might be offset 
by longer-term savings, because the rent may be lower than current 
mortgage payments.  However, this choice represents more of an 
intertemporal tradeoff.  We therefore expect individuals with more 
present bias to overweight these costs and be less likely to walk 
away.  Thus present-biased individuals may face a form of economic 
double jeopardy:  They are more likely to arrange a riskier mortgage, 
and are less likely to walk away from the consequences.  In contrast, 
the delayed consequences of mortgage abandonment pit a near-term 
unattractive option (i.e. continued payment with no buildup of eq-
uity) against the longer-term benefits of potentially having positive 
home equity.  In this case we expect people who are impatient to be 
more likely to abandon their current mortgage.

Our survey of 244 US homeowners who have mortgages (rough-
ly half of whom were underwater) allows us to evaluate these spe-
cific hypotheses about how individual differences in values, abilities, 
and knowledge may be related to mortgage choices and the inten-
tions to strategically default.  The homeowners answered questions 
about themselves (including debt literacy, and cognitive reasoning), 
their home, their financial stake in the home, and about financial 
conditions that would prompt walking away from their mortgage.  
Notably, we elicit individual-level quasi-hyperbolic discounting and 
prospect theory parameter estimates as the first application of the 
adaptive method developed by Toubia et al. (2010).  We then use 
this data in a set of regression analyses of the relationships between 
consumer differences in values, ability, and knowledge, home equity 
status and preceding mortgage decisions.  We also relate consumer 
heterogeneity to willingness to walk away from their mortgage, and 
consider models that simultaneously estimate both mortgage choic-
es.  Finally, we discuss the implications of our results for the study of 
household financial decision-making.

In mortgage choice we find that the two separate components of 
time preference work in similar directions.  We find that consumers 
who weigh immediate outcomes more heavily (more present biased), 
are more likely to be “underwater” with their mortgages.  Similarly, 
those who discount the future more are also more likely to be under-
water.  Importantly, consumers with stronger present bias are also 
more likely to have initially borrowed more, a second mortgage and 
an adjustable interest rate.  These findings do not appear to be driven 
by the “reverse” effect of underwater status on time preferences, nor 
by changes in the stringency of mortgage standards.

The importance of modeling these two components of time 
preferences separately is illustrated by our analysis of walking away 
from a mortgage.  Here present bias and discount rates work, as pre-
dicted, in opposite directions.  Because the costs of abandoning a 
mortgage are mostly in the near term, present-biased households are 
more likely to continue paying a mortgage, even with negative equi-
ty.  In contrast, more general (i.e. exponential) time discounting was 
associated with a greater willingness to walk away.  The findings are 
robust to the inclusion of several preference controls including prob-
ability weighting, sensitivity to value changes, loss aversion, debt 
literacy, cognitive reasoning, and demographic factors.

The present findings might appear to endorse the view that time 
preferences have an almost trait-like status.  However, we see the 
discounting parameters as convenient summaries of more complex 
cognitive processes.  That is, they reflect constructed as well as re-
vealed values.  Such a constructive process view suggests possible 
interventions, particularly combined with the observation that pres-
ent bias has different roles in mortgage choice and in walking away.  
Finally, our analysis of mortgage choice and abandonment suggests 
principles that can be applied to many consumer decisions that, in 

economics, are the province of life cycle models.  These include bal-
ancing savings and retirement across the lifetime, the choice to rent 
or to own, and the decision to insure against longevity risk through 
annuities.
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Cognitive Abilities and Household Financial 
Decision Making 

ExTENDED ABSTRACT
We analyze the effects of cognitive abilities on two examples of 

consumer financial decisions where suboptimal behavior is well de-
fined. The first example refers to consumers who transfer the entire 
balance from an existing credit card account to a new account, but 
use the new card for convenience transactions, resulting in higher 
interest charges. The second example refers to consumers who face 
higher APRs because they inaccurately estimate their property value 
on a home equity loan or line of credit application. We match indi-
viduals from the US military for whom we have detailed test scores 
from the Armed Services Vocational Aptitude Battery test (ASVAB), 
to administrative datasets of retail credit from a large financial in-
stitution. We show that our matched samples are reasonably repre-
sentative of the universes from which they are drawn. We find that 
consumers with higher overall composite test scores, and specifically 
those with higher math scores, are substantially less likely to make 
a financial mistake later in life. These mistakes are generally not as-
sociated with the non-mathematical component scores. 

We also conduct some complementary analyses using two other 
data sources. We use the National Longitudinal Survey of Youth 
(NLSY) to show that higher ASVAB math scores are associated with 
lower subjective discount rates. Finally, we use the Health and Re-
tirement Survey (HRS) to demonstrate that particular forms of cog-
nitive ability matter for specific types of suboptimal behavior. We 
find that the mathematical component of the test is what matters most 
for financial decision making and financial wealth.. In contrast, non-
mathematical aptitudes appear to matter for non-financial forms of 
suboptimal behavior (e.g. failure to take medicine). The HRS results 
also demonstrate the large ramifications of low math ability on long-
term economic success.


