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Abstract

This paper examines the effect of financial literacy on mortgage stress. Using data
from the Panel Study of Income Dynamics (PSID), we find that borrowers with high
levels of financial literacy are 60.3 percent less likely to suffer from mortgage stress
than borrowers with low levels of financial literacy after controlling for observables.
Our estimated results are robust to potential sample selection bias and functional mis-
specification. In addition, we also find that the effect of financial literacy varies across
borrowers of different ages. Further analysis reveals strong cross effects of financial
literacy and quantitative reasoning on mortgage stress.
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1 Introduction

Housing is the single biggest asset on the balance sheets of most households [Bian et al.,
2018, Chen et al., 2020, Hardin et al., 2023], and mortgages are the most significant debts
for most families in nearly all market economies [Agarwal et al., 2017]. The expansion in
mortgage credit in the early-to-mid 2000s driven by looser lending constraints in the U.S.
mortgage market has a profound impact on real estate and financial markets [Justiniano
et al., 2019]. Easier access to credit led to a record homeownership rate in 2004 when it
reached the peak of 69.2% and resulted in an unprecedented rise in home prices [Acolin
et al., 2016, Di Maggio and Kermani, 2017, Favara and Imbs, 2015]. The expansion of credit
and increase in homeownership rate co-occurred despite sharply declining relative (and in
some areas absolute) income growth over the same time [Mian and Sufi, 2009], resulting
in a huge increase in mortgage debts [Justiniano et al., 2019]. Evidence suggests that the
average homeowner extracts 25 to 30 cents for every dollar increase in home equity [Mian
and Sufi, 2011]. With the dramatic decline in house prices starting in 2007, late payments
on mortgages and defaults prevailed [Foote et al., 2008, Mayer et al., 2009]. Data from
CoreLogic showed that more than half of U.S. subprime mortgages originated in 2006 and
2007 became defaulted after 5 years, and many more homeowners were behind on their
mortgage payments [Gerardi et al., 2013].

Most previous studies focus on the reasons for the expansion of mortgages to high-
risk borrowers, such as the rapid increase in credit supply, the relaxation of underwriting
standards of mortgage credit, and inattentive actors in the financial market [Coval et al.,
2009, Gennaioli et al., 2012, Jiang et al., 2014, Mian and Sufi, 2009], while too little attention
has been paid to the question of why many borrowers take out mortgages that they could
not repay [Gerardi et al., 2013]. In particular, there has been little discussion about the
role of borrower’s financial literacy in making decisions involved in the mortgage process
[Bajo and Barbi, 2018, Duca and Kumar, 2014, Gathergood and Weber, 2017a], although

several studies on the relationship between financial literacy and participation in financial



markets exist [Hsiao and Tsai, 2018, Klapper et al., 2013, Van Rooij et al., 2011]. This study
examines how financial literacy affects mortgage stress.

Closely related to this study, two papers attempt to investigate whether there is a dif-
ference in mortgage delinquency or default between financial and non-financial professionals
[Agarwal et al., 2017], and across borrowers with different levels of ability to perform basic
mathematical calculations [Gerardi et al., 2013]. In particular, Agarwal et al. [2017] find
that borrowers working in the financial industry are less likely to become delinquent than
others by using a dataset from a leading American subprime lender that consists of residen-
tial mortgage loans originated from 1997 to 2007. Gerardi et al. [2013] present empirical
evidence that numerical ability is negatively associated with the propensity to mortgage de-
fault by using a survey of subprime mortgage borrowers who took out mortgages in 2006
or 2007. This study differs from them in two important ways. First, Agarwal et al. [2017]
argue that one of the reasons why financial professionals are associated with lower mortgage
delinquency might be that “financial professionals [likely] have higher financial literacy”.
However, they don’t have information about borrowers’ financial literacy, so they are unable
to test whether their statement is true. By utilizing the information of both financial profes-
sionals and financial literacy in the PSID data, we show that it is the financial literacy that
helps to reduce mortgage stress. This is a significantly different result between our paper
and Agarwal et al. [2017], i.e., we find it is the actual knowledge that reduces mortgage
stress, not just working in the financial industry. Given the information in our data and
our analysis, we can estimate the effect of improving financial literacy on mortgage stress.
Indeed, we find that borrowers with high levels of financial literacy are about 60.3 percent
less likely to suffer from mortgage stress than borrowers with low levels of financial literacy,
after controlling for observables. Our estimated results are robust to potential sample se-
lection bias and functional misspecification. The policy implications of these analyses and
estimates are important. By improving financial literacy, we can greatly reduce mortgage

stress that is detrimental to homeowners. In addition, we also find variations in the effect of



financial literacy across borrowers of different ages. Further analysis shows that quantitative
reasoning skills can further reduce mortgage stress for borrowers with high levels of finan-
cial literacy, while quantitative reasoning ability alone has no significant effect on mortgage
stress. Overall, this study highlights the important role of financial literacy in household’s
mortgage stress.

Second, we use the data from a nationally representative survey (i.e., PSID) including
all types of mortgages rather than subprime mortgages in Agarwal et al. [2017] and Gerardi
et al. [2013]. ! After the 2007-2010 subprime crisis, lenders adopt much strict lending
guidelines, and subprime mortgages no longer exist. Our analysis has a much broader policy
implication and complements the previous studies.

The rest of this paper is structured as follows. Section 2 describes our data and presents
some summary statistics. Section 3 analyzes the effect of financial literacy on mortgage
stress. Section 4 conducts several robustness checks on the results. Section 5 conducts the

heterogeneous effects of financial literacy, and Section 6 concludes with remarks.

2 Data

The data used in the study are from the Panel Study of Income Dynamics (PSID). The
PSID is conducted by the University of Michigan Survey Center, and it is a longitudinal
household survey started in 1968 with a sample of over 18,000 individuals living in about
5,000 families in the United States. Individuals in each household were followed annually
from 1968 to 1997, and biannually after 1997. Since 2009, the PSID adds a question related
to the household’s mortgage stress, in which the PSID questionnaire asks each respondent
whether he/she or anyone in his/her family living there is currently behind his/her mortgage

payments. We use data from four waves of the survey after 2009 for our analysis.

L According to the data from Mortgage Bankers Association, subprime mortgages consisted of 6 to 14
percent of the total residential mortgage market during the period of 2004 to 2007, and they essentially
disappeared after the 2007-2010 subprime crisis due to lenders’ much strict lending guidelines. Subprime
borrowers are often associated with higher debt-to-income ratio (DTT), higher loan-to-value ratio (LTV),
higher interest rates, and lower credit scores, compared with their prime counterparts.



The PSID dataset is appropriate for the current study in several respects. First, the
dataset is a nationally representative sample of the U.S. population, and it contains detailed
household demographic information (i.e., gender, age, marital status, number of children,
race, and religious belief), socioeconomic characteristics (i.e., education, self-employment,
household wealth, and household income), and mortgage loan features (i.e., interest rate and
interest rate type (adjustable-rate mortgage or fixed-rate mortgage)). With the information
on housing value, we are able to obtain current loan-to-value (LTV) ratios as well as debt-
to-income (DTT) ratios. These details allow us to control for the common variables that are
found to be critical in explaining mortgage decisions [Agarwal et al., 2017, Gerardi et al.,
2013, Lin et al., 2016]. Also, since 2009 the respondents in the PSID are asked whether they
have had difficulties recently making their mortgage payments. > Mortgage stress is defined
as an indicator variable that takes the value of 1 for respondents who report that they or
anyone in their family living there are currently behind their mortgage payments, and zero
otherwise.

Second, the PSID also asks each respondent about the industry they are currently working
in. The literature suggests that mortgage decisions are different among individuals working
in different industries due to the differences in the access to advice networks, the degree of
concern about reputations for loan repayment, and the level of financial literacy [Agarwal
et al., 2017]. In this paper, we also examine the effect of working in the financial industry on

the mortgage stress of borrowers. ® In addition, the PSID conducted a supplementary study

2 In the PSID, the respondents are asked the following question: “Some people have had difficulties
recently making their mortgage or loan payments. Are you, or anyone in your family living there currently
behind on your (mortgage/loan) payments?”.

3 In line with the U.S. Department of Commerce and the Bureau of the Census, the PSID classifies 19 types
of industries: 1. Agriculture, Forestry, Fishing, and Hunting; 2. Mining; 3. Utilities; 4. Construction; 5.
Manufacturing; 6. Wholesale Trade; 7. Retail Trade; 8. Transportation and Warehousing; 9. Information;
10. Finance and Insurance; 11. Real Estate and Rental and Leasing; 12. Professional, Scientific, and
Technical Services; 13. Management, Administrative and Support, and Waste Management Services; 14.
Educational Services; 15. Health Care and Social Assistance; 16. Arts, Entertainment, and Recreation;
17. Accommodations and Food Services; 18. Other Services (Except Public Administration); 19. Public
Administration and Active Duty Military. Similar to Agarwal et al. [2017], we construct an indicator variable
of financial professionals, which equals 1 if the borrower works in the finance and insurance industry and 0
otherwise.



in 2016, which is the PSID’s wellbeing and daily life supplement (PSID-WB). The PSID-
WB questionnaire includes 11 sections and is designed as a relatively brief self-administered
instrument to collect information on wellbeing, personality traits, and everyday skills. * In
a section of PSID-WB, the financial literacy of respondents is directly measured by six ques-
tions that test the ability to understand and effectively use financial skills. > These questions
have been previously used in the Health and Retirement Study, the English Longitudinal
Study of Ageing, and the Survey of Health, Ageing and Retirement in Europe [Banks et al.,
2010]. We consider a respondent to have high levels of financial literacy if he/she correctly
answers all these 6 questions. We use the unique identification numbers assigned by the
PSID to link the supplement data (PSID-WB) to our main data. We drop observations with
missing values, and our final four waves panel dataset contains over 5,000 observations.
Table 1 provides summary statistics for the full sample, subsamples working in financial
vs. non-financial industries, and subsamples with high vs. low levels of financial literacy. In
total, there are 5,099 households in our sample, of which 6.37% work in the financial industry,
and 46.38% have high levels of financial literacy. In the dataset, 3.02% of respondents have
mortgage stress. For the interest rate type (FRM vs. ARM), 91.96% of borrowers choose
fixed-rate mortgages, and the average interest rate is 4.70%. The LTV and DTTI ratios, two
measures that reflect the willingness and ability of borrowers to repay the mortgage debt, are
65.32% and 15.55%, respectively [Agarwal et al., 2017, Bajo and Barbi, 2018, Gathergood

and Weber, 2017b,a]. The average age of the respondents in our sample is about 48 years

4 There are 11 sections (sections A-K) in the PSID-WB questionnaire, Section A: life satisfaction and
flourishing, Section B: positive and negative emotions, Section C: activities and experienced wellbeing,
Sections D and E: personality and self-efficacy, Section F: trust-hostility, Section G: achievement orientation,
Section H: verbal reasoning, Section I: health literacy, Section J: quantitative reasoning, and Section K:
financial literacy.

5 Six questions are designed to measure the financial literacy of respondents, which are: 1) If you buy a
drink for 85 cents and pay with one dollar, how much change should you get back?, 2) A shop is having a
half-price (50% off) sale. Before the sale, a sofa costs $300. How much will it cost on sale?, 3) If the chance
of getting a disease is 10 percent, how many people out of 1,000 would be expected to get the disease?, 4)
A used car dealer is selling a car for $6,000. This is two thirds of what it cost new. How much did the car
cost new?, 5) If 5 people all have the winning numbers in the lottery and the prize is $2 million, how much
will each of them get?, and 6) Suppose you have $200 in a savings account. The account earns 10 percent
interest each year. How much would you have in the account at the end of two years?



old, 83.11% of respondents are white, 74.21% have a college or above education, and 10.51%
are self-employed. For household composition, 76.6% of respondents are married, and the
number of children under 18 years of age living at home is 0.84. The average annual household
income and wealth are $117,289 and $257,585, respectively.

Preliminary results from Table 1 reveal three interesting observations that motivate us
to examine the issues further. First, households working in the financial industry have a
much lower rate of mortgage stress (1.54%) than those working in the non-financial industry
(3.12%). This result is in fact consistent with the finding by Agarwal et al. [2017] that
financial professionals are much less likely to have mortgage delinquency than non-financial
professionals. Second, mortgage stress differs greatly between borrowers with high levels of
financial literacy and borrowers with low levels of financial literacy. Households with low
levels of financial literacy have a much higher rate of mortgage stress (4.5%) than those with
high levels of financial literacy (1.31%), and the difference is 3.19 percentage points and
statistically significant at the 1% level. Third, there are clear differences in household and
loan characteristics between financial professionals and non-professionals as well as between
households with high levels of financial literacy and those with low levels of financial literacy.
For example, households with higher income, wealth, and education tend to work in the
financial industry and have a high level of financial literacy. The mortgage interest rate tends
to be lower for financial professionals and those with high levels of financial literacy. These
systematic differences in observables highlight the importance of controls in the following

analysis we conduct.



Table 1: Summary statistics

Variable Full sample Working industry Financial literacy

Financial industry  Other industries Difference p-value | Higher levels Lower levels Difference p-value
Mortgage stress 0.0302 0.0154 0.0312 0.0158 0.1068 | 0.0131 0.0450 0.0319 0.0000
Financial industry | 0.0637 0.0820 0.0479 0.0341 0.0000
Financial literacy 0.4638 0.5969 0.4548 0.1421 0.0000
FRM 0.9196 0.9046 0.9206 0.0160 0.3049 | 0.9032 0.9338 0.0306 0.0001
Interest rate 4.6958 4.3262 4.7210 0.3948 0.0001 | 4.3505 4.9945 0.6440 0.0000
LTV 0.6532 0.7107 0.6493 0.0614 0.0028 | 0.6322 0.6713 0.0391 0.0001
DTI 0.1555 0.1554 0.1555 0.0001 0.9765 | 0.1493 0.1609 0.0116 0.0000
Male 0.8613 0.8154 0.8645 0.0491 0.0132 | 0.8989 0.8288 0.0701 0.0000
Age 48.032 46.000 48.171 2.1707 0.0029 | 48.039 48.027 0.0114 0.9745
Married 0.7660 0.7538 0.7669 0.0131 0.5918 | 0.8106 0.7275 0.0831 0.0000
Number of children | 0.8353 0.9292 0.8289 0.1003 0.1233 | 0.8427 0.8288 0.0139 0.6634
White 0.8311 0.8677 0.8287 0.0390 0.0691 | 0.9488 0.7293 0.2195 0.0000
Religion 0.1243 0.0923 0.1265 0.0342 0.0705 | 0.1285 0.1207 0.0078 0.3977
College 0.7421 0.9108 0.7306 0.1802 0.0000 | 0.8816 0.6214 0.2602 0.0000
Self-employed 0.1051 0.1231 0.1039 0.0192 0.2754 | 0.1061 0.1042 0.0019 0.8265
Household income 117,289 170,356 113,676 56,680 0.0000 | 138,954 98,548 40,406 0.0000
Household wealth 257,585 365,122 250,265 114,858 0.0058 | 361,981 167,280 194,701 0.0000
Observations 5,099 325 4,774 2,365 2,734

Note: This table reports the means of loan and borrower characteristics for the full sample, subsample of individuals working in the financial
industry, subsample of individuals working in non-financial industries, subsample of individuals with higher levels of financial literacy, and subsample
of individuals with lower levels of financial literacy. Mortgage stress is an indicator variable that equals 1 if the borrower has had difficulties recently
making mortgage or loan payments and and 0 otherwise. Financial industry is an indicator variable that equals 1 if the borrower works in the
financial industry and 0 otherwise. Financial literacy is an indicator variable that equals 1 if the borrower has higher levels of financial literacy
and 0 otherwise. FRM is an indicator of fixed-rate mortgage that equals 1 if the interest rate on the loan is fixed and 0 otherwise. Interest rate
is the current interest rate on the loan; LTV is the loan-to-value ratio, i.e., the ratio between the principal of the loan and the value of the real
property; DTT is the ratio between the total monthly mortgage payments and the total monthly income of the household. Male is an indicator
variable of male borrowers. Age is the age of borrower. Married is an indicator variable of being married. Number of children refers to the number
of children under 18 years of age in the household. White is an indicator variable of the borrower being white. Religion is an indicator variable of
the borrower with religious beliefs. College is an indicator variable of the borrower having a college degree or higher. Self-employed is an indicator
variable of the borrower’s main job being self-employed only. Household income refers to the total household income. Household wealth refers to
the total value of household assets excluding home equity. Data source comes from four waves of the PSID.



3 Main Empirical Results

We use the following logit regression to examine the relationship between financial literacy
and mortgage stress. We also include an indicator variable of working in the financial industry

in the regression suggested by Agarwal et al. [2017].

Mortgage stress;j; = By + Bi1Financial industry,;; + SoFinancial literacy;;; )
+aX+0;+ 0+ €

where the dependent variable Mortgage stress;;; is an indicator variable of mortgage stress
that equals 1 if borrower ¢ in state j and year t has had difficulties recently making mort-
gage payments and 0 otherwise. Financial industry;;; is an indicator variable of finan-
cial profession that equals 1 if the borrower works in a financial industry and 0 otherwise.
Financial literacy;;; is an indicator variable of financial literacy that equals 1 if the borrower
has a high level of financial literacy and 0 otherwise. A respondent is considered to have high
levels of financial literacy if he/she correctly answers all six questions designed to evaluate
financial skills in daily life. Xj;; is a vector of loan characteristics and household socio-
economic and demographic controls, as described in Table 1. We control for four mortgage
variables in our analysis as suggested by previous studies [Agarwal et al., 2017, Bajo and
Barbi, 2018, Duca and Kumar, 2014, Gathergood and Weber, 2017a, Gerardi et al., 2010]:
mortgage interest rate, interest rate type (adjustable-rate mortgage or fixed-rate mortgage),
LTV, and DTI. On top of the common household characteristics that could impact mort-
gage decisions, we also consider several important household demographic and socioeconomic
variables. For example, we add an indicator of self-employment to account for those who are
already exposed to high risk in the labor market and may therefore be more likely to have
mortgage stress [Agarwal et al., 2017, Heaton and Lucas, 2000, Van Rooij et al., 2011]. We
also control for religious beliefs since religion, as a set of social norms, not only cultivates an

individual’s ethical behavior, but also promotes risk aversion in the mortgage market [Con-



klin et al., 2022]. Year dummies (d;) and state dummies (6;) are also included to control for
the time trend and time-invariant characteristics at the state level. Finally, €;;; is the error
term.

We estimate a series of different specifications by gradually increasing the number of
controlled variables in X;; and lastly adding financial literacy to study their effects on
mortgage stress. The estimated coefficients, standard errors, significance levels, and marginal
effects are reported in Table 2. We begin with the simplest specification by controlling for
financial industry, year and state fixed effects only, and we report the results in column
(1) of Table 2. The estimated results indicate that, without controlling for household and
loan characteristics, borrowers working in the financial industry are 2.65 percentage points
less likely to suffer from mortgage stress, and the difference is statistically significant at the
1% level. Given that the average mortgage stress is 3.02 percent in the data (see Table
1), the 2.65 percentage points decrease represents an 87.75% decrease in the likelihood of
households experiencing mortgage stress if they are working in the financial industry. ° As a
first step toward measuring the effect of working in the financial industry on mortgage stress,
in Specification 2 we further control for loan and household demographic & socioeconomic
characteristics. The results are reported in column (2) of Table 2. After controlling for
household and loan characteristics, the marginal effect of working in the financial industry
decreases to 2.52% and remains significant at the 10% level. A similar finding has been
found by Agarwal et al. [2017] who use a dataset from a leading American subprime lender
and show a lower probability of being delinquent for financial professionals compared with
non-financial professionals.

Agarwal et al. [2017] suggest that the financial occupation may lead to lower delinquency
rates through various mechanisms, and one of which is that financial professionals may have
high financial literacy. To test this potential mechanism, we further add the financial literacy

variable in the regression model by utilizing this information from the PSID data. The results

6 265/ 3.02 = 87.75%
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are reported in column (3) of Table 2. As expected, we find that financial literacy is negatively
associated with mortgage stress. In particular, borrowers with high levels of financial literacy
are 1.82 percentage points less likely to have mortgage stress holding everything else constant,
and the difference is significant at the 1% level. This result indicates that homeowners with
a high level of financial literacy are 60.3% (1.82 / 3.02 = 60.3%) less likely to experience
mortgage stress. Interestingly, when the financial literacy of borrowers is controlled for, the
impact of working in the financial industry becomes insignificant. This provides supportive
evidence on the potential mechanism suggested by Agarwal et al. [2017] that the lower
delinquency rates of financial professionals relative to non-financial professionals can be
explained by the difference in financial literacy. Put differently, our results suggest that it is
the actual knowledge of financial literacy to help reduce mortgage stress. ’

The estimated coefficients of other control variables are also expected. For example,
higher interest rates increase the cost of borrowing and imply a higher probability of be-
coming delinquent and suffering from mortgage stress [Agarwal et al., 2017]. Engaging in
self-employment leads to a higher likelihood of having mortgage stress since self-employers
have higher income uncertainty [Agarwal et al., 2017, Heaton and Lucas, 2000, Van Rooij
et al., 2011]. Several studies have documented that religious beliefs impact an individual’s
economic preferences such as risk aversion and consequently economic decision-making and
behaviors [Benjamin et al., 2016]. We in fact find evidence that households with a religion

are less likely to have mortgage stress [Conklin et al., 2022, Hilary and Hui, 2009].

7 We also use the dominance analysis to determine the relative importance of control variables [Gromping,
2007]. The dominance statistics are derived as a weighted average marginal contribution to the overall fit
statistic. If control variable A has a larger dominance statistic than control variable B, control variable A
has a larger marginal contribution to the explained variance than control variable B. The results in Table
Al in the appendix suggest that 5.62% of the explained variance for mortgage stress can be attributed to
financial literacy, and only 0.48% can be attributed to financial industry.
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Table 2: Impact of financial profession and financial literacy on mortgage stress

(1) (2) 3)
Coef. Marginal effect Coef. Marginal effect Coef. Marginal effect
Financial industry -0.8232**  -0.0265 -0.8921* -0.0252 -0.7986 -0.0224
(0.4176) (0.5362) (0.5055)
Financial literacy -0.6481***  -0.0182
(0.2290)
FRM -0.3571 -0.0101 -0.4050 -0.0114
(0.2927) (0.2954)
Interest rate 0.2162***  0.0061 0.2116***  0.0059
(0.0435) (0.0441)
LTV 0.8161 0.0230 0.7709 0.0217
(0.8092) (0.8383)
DTI 5.2734%*F% (.1489 5.5196™**  0.1552
(1.4411) (1.5228)
Male -0.9646***  -0.0272 -0.9758***  -0.0274
(0.3512) (0.3580)
Age -0.0046 -0.0001 -0.0049 -0.0001
(0.0117) (0.0120)
Married 0.4243 0.0120 0.4618 0.0130
(0.3267) (0.3322)
Number of children 0.1833** 0.0052 0.1787** 0.005
(0.0886) (0.0894)
White -1.3187**%%  -0.0372 -1.1491**%*%  -0.0323
(0.2447) (0.2504)
Religion -0.6209**  -0.0175 -0.6375*%*  -0.0179
(0.2622) (0.2601)
College -0.2521 -0.0071 -0.1377 -0.0039
(0.2151) (0.2209)




€l

Table 2: Continued

(1)

(2)

(3)

Coef. Marginal effect Coef. Marginal effect Coef. Marginal effect
Self-employed 1.0568***  (0.0298 1.0262***  0.0288
(0.2682) (0.2728)
Ln(Household income) -0.2039 -0.0058 -0.1483 -0.0042
(0.2690) (0.2821)
Ln(Household wealth) -0.0758***  -0.0021 -0.0774%**  -0.0022
(0.0190) (0.0190)
Other controls
State fixed effects Yes Yes Yes
Year fixed effects Yes Yes Yes
Observations 4,542 4,542 4,542
R-squared 0.0534 0.2432 0.2492

Note: This table presents the regression results of mortgage stress on financial industry, financial literacy, loan and borrower char-
acteristics using the full sample. Results are estimated with logistic regressions. The dependent variable is an indicator variable
of mortgage stress that equals 1 if the borrower has had difficulties recently making mortgage or loan payments and 0 otherwise.
Financial industry is an indicator variable that equals 1 if the borrower works in a financial profession and 0 otherwise. Financial
literacy is an indicator variable that equals 1 if the borrower has higher levels of financial literacy and 0 otherwise. FRM is an
indicator of fixed-rate mortgage that equals 1 if the interest rate on the loan is fixed and 0 otherwise. Interest rate is the current
interest rate on the loan; LTV is the loan-to-value ratio, i.e., the ratio between the principal of the loan and the constructed value
of the real property; DTI is the ratio between the total monthly mortgage payments and the total monthly income of the household.
Male is an indicator variable of male borrowers. Age is the age of the borrower. Married is an indicator variable of being married.
Number of children refers to the number of children under 18 years of age in the household. White is an indicator variable of the
borrower being white. Religion is an indicator variable of the borrower with religious beliefs. College is an indicator variable of the
borrower having a college degree or higher. Self-employed is an indicator variable of the borrower’s main job being self-employed only.
Household income refers to the total household income. Household wealth refers to the total value of household assets excluding home
equity. The logit model predicts the outcome on the basis of independent variables and drops whatever observations that perfectly
predict one or the other outcome, and 557 observations are dropped during estimation, see pages 1328-1329 for a good discussion
on this issue in Stata Base Reference Manual Release 17. We test the significance of the difference in the coefficient of Financial
Industry in specifications (2) and (3) by using seemingly unrelated regression [Wooldridge, 2010]. The results show that the change in
the coefficient of Financial Industry from significance (-0.8921, p<0.10) to non-significance (-0.7986) is indeed statistically significant
(x%2=3.30, p-value=0.0694). Robust standard errors are reported in parentheses. *, **, and *#* indicate significance at the 10%, 5%,
and 1% levels, respectively.



4 Robustness Check

There are two potential issues, which may bias our estimated results. They include (1)
sample selection bias, and (2) functional misspecification. After addressing these two issues,
we also conduct a falsification test, in which we randomly and artificially assign financial

literacy to households. Our findings are robust to all these issues.

4.1 Sample selection bias

We observe the mortgage stress only for mortgage-indebted households. If the subsample
of mortgage-indebted households is not a random sample of the entire households, then our
previous estimators may suffer from sample selection bias. To correct this sample selection
bias, we implement the Heckman copula model with the Joe copula [Smith, 2003, Hasebe,
2013], which consists of two equations: a selection equation and an outcome equation. The
selection equation estimates the probability of households being selected into homeowners
with mortgages by using the full sample including renters, and the control variables include
household social and economic variables such as gender, age, marital status, number of chil-
dren, race, education, household income, and household wealth, which are found to be critical
in explaining homeownership [Arimah, 1997, Gathergood and Weber, 2017a, Gyourko et al.,
1999]. In the outcome equation, we correct for the potential sample selection bias. Table
3 reports the maximum likelihood estimation of the Heckman copula model. As shown in
Table 3, our main results are robust to the potential sample selection bias: the marginal
effect of financial literacy is -0.0197 (compared to -0.0182 in column 3 of Table 2). Table 3
also reports a coefficient Kendall’s 7, which ranges between -1 and 1; A value of Kendall’s
7 closer to 1 (-1) means a stronger (negative) dependence between the error terms in the
selection and the outcome equations, and therefore stronger evidence of sample selection.
Table 3 shows that the estimated Kendall’s 7 is -0.6995, which implies a strong and negative

dependence. Furthermore, the LR test of independent equations shows evidence of rejection
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to the null of the independent errors.

Table 3: Controlling for selection bias

(Heckman Copula model)

(1)

Financial industry -0.0063
(0.0045)
Financial literacy -0.0197**
(0.0091)
Kendall’s 7 -0.6995
LR test of independent equations
2 1789.6
p value 0.0000
Other controls
Household characteristics Yes
Loan characteristics Yes
State fixed effects Yes
Year fixed effects Yes
Observations 8,255

Note: This table presents the regression results of mortgage stress on financial industry, financial
literacy, loan and borrower characteristics using the full sample. Results are estimated with the
Heckman copula model that controls for selection bias. The coefficient of Kendall’s measures
the dependence between the error terms in the selection and the outcome equations. Our main
results are robust to the use of other copula functions. The dependent variable is an indicator
variable of mortgage stress that equals 1 if the borrower has had difficulties recently making
mortgage or loan payments and 0 otherwise. Financial industry is an indicator variable that
equals 1 if the borrower works in a financial profession and 0 otherwise. Financial literacy is
an indicator variable that equals 1 if the borrower has high levels of financial literacy and 0
otherwise. Household characteristics include gender, age, marital status, number of children,
race, religion, education, self-employment, household income, and household wealth. Loan
characteristics include the amount of interest rate, interest rate type (adjustable-rate mortgage
or fixed-rate mortgage), LTV, and DTI. Robust standard errors are reported in parentheses. *,
xx, and *#* indicate significance at the 10%, 5%, and 1% levels, respectively.

4.2 Functional misspecification

Our previous estimations assume linear impacts of control variables on mortgage stress.
If this assumption is invalid, our previous estimations may be biased due to functional

misspecification. To deal with this potential issue, we apply the commonly-used propensity
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score matching (PSM) method, the identification of which compares treatment and control
units with similar values on the propensity score (i.e., the conditional probability of being
treated given a set of control variables).

The PSM method does not depend on the assumption of linear impacts of control vari-
ables on mortgage stress. There are three steps to examine the impact of working in the
financial industry or financial literacy by using the PSM approach. First, we estimate a
propensity score (i.e., the probability of being treated) for all observations based on house-
hold and loan characteristics obtained from logit regression. Second, we match each obser-
vation in the treatment group (financial professionals or those with high levels of financial
literacy) to the observations in the control group (nonfinancial professionals or those with low
levels of financial literacy) by using various matching algorithms. There are many matching
algorithms that differ in how the matched households from the control group are selected.
In this paper, we use three matching methods that are commonly used in the literature:
radius matching, kernel matching, and one-to-four nearest-neighbor matching. ® Third, we
re-estimate the baseline regression by using the sample of matched pairs. The estimation
results of the PSM method are reported in Table 4. Consistent with the previous results, we
find that borrowers with high levels of financial literacy are 1.52 to 2.83 percentage points
less likely to suffer from mortgage stress than those with low levels of financial literacy, and
the differences remain statistically significant at the 1% level. However, financial profession-
als do not have a significantly lower probability of having mortgage stress than non-financial
professionals, holding other things equal. In other words, our previous results are robust to
functional misspecification.

As suggested by Rosenbaum and Rubin [1983], the matching procedure needs to balance
the distribution of the control variables across treatment and control groups in the matched

sample. We now use two methods to check the matching quality of our matched sample.

8 Typically, we should choose a small number of matches. Simulations in Abadie et al. [2004] suggest
that using one-to-four matches performed well in terms of mean-squared error. Our results are also robust
by using one-to-one, one-to-two, and one-to-three matches.
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Table 4: Controlling for model misspecification
(Propensity score matching (PSM) method)

Neighborhood matching Radius matching Kernel matching

Financial industry -0.0092 -0.0132 -0.0114
(0.0089) (0.0313) (0.0074)

Financial literacy -0.0176*** -0.0283*** -0.01527%**
(0.0060) (0.0049) (0.0056)

Other controls

Household characteristics Yes Yes Yes

Loan characteristics Yes Yes Yes

Note: This table presents the regression results of mortgage stress on financial industry, financial
literacy, loan and borrower characteristics using the matched sample with different matching
algorithms. Results are estimated with the propensity score matching method that controls
for model misspecification. The dependent variable is an indicator variable of mortgage stress
that equals 1 if the borrower has had difficulties recently making mortgage or loan payments
and 0 otherwise. Financial industry is an indicator variable that equals 1 if the borrower
works in a financial profession and 0 otherwise. Financial literacy is an indicator variable that
equals 1 if the borrower has higher levels of financial literacy and 0 otherwise. Household
characteristics include gender, age, marital status, number of children, race, religion, education,
self-employment, household income, and household wealth. Loan characteristics include the
amount of interest rate, interest rate type (adjustable-rate mortgage or fixed-rate mortgage),
LTV, and DTI. Robust standard errors are reported in parentheses. *, %%, and **x indicate
significance at the 10%, 5%, and 1% levels, respectively.
First, the PSM estimator is only defined in the region of common support [Dehejia and
Wahba, 2002, Heckman et al., 1997]. The common support condition states that any com-
bination of observations in the treatment group can also be observed in the control group.
Matching an incomparable control group to the treatment group can cause estimation bias.
Results of the common support condition test are shown in Table 5. We can see that the
majority of observations in the treatment and control groups fall into the region of common
support, implying that our PSM estimation is reliable.
Second, we summarize household and loan characteristics (control variables) for the treat-
ment and control groups before and after matching (see Table 6). It is apparent that the
two groups are more comparable along almost all control variables. For example, before

matching, the difference in white between the treated and control groups is 0.0390 (Panel

A: treatment group includes financial professions) and 0.2195 (Panel B: treatment group in-
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cludes households with high levels of financial literacy), and the difference shrinks to 0.0031
and 0.0016 after matching. This finding suggests that after matching, the control variables
are balanced across treatment and control groups, indicating a good matching quality of the

matched sample.

Table 5: Common support condition test

Off support On support

Untreated: Other industries 467 4307
Treated: Financial industry 0 325

Untreated: Low levels of financial literacy 81 2635
Treated: High levels of financial literacy 12 2353

The result from the mean difference test in Table 6 is straightforward, but one potential
concern is that the mean differences of control variables may be susceptible to variations in
the unit of measurement. To deal with this issue, we calculate the standardized bias of each

control variable before and after matching:

Xz' rea _Xi contro
Standardized bias; = | Xirea contrl] (2)

\/(Si%treat + Szcontrol)/Q

where Standardized bias; refers to the standardized bias of the covariate X;. )_(ijtmat refers
to the mean value of X; in the treated group. Xi,cont'rol refers to the mean value of X, in
the control group. ‘Xi,treat — Xi,c(mtml‘ refers to the absolute value of the difference between
Xi,treat and )_(ivcmtml. Sztreat refers to the variance of X; in the treated group. Sﬁcontml refers

to the variance of X; in the control group. Obviously, the standardized bias of each control

variable is independent of its unit of measurement.
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Table 6: Mean difference test: Balancing quality of propensity score matching

Mean

Panel A: Financial industry Group Troated  Control Differences p-value
Male Unmatched 0.8154 0.8645 0.0491 0.0130
Matched 0.8154  0.8313  0.0159 0.5960
Age Unmatched 46.000  48.171  2.1710 0.0030
Matched 46.000 45483  0.5170 0.5720
Married Unmatched 0.7539  0.7669  0.0130 0.5920
Matched 0.7539  0.7767  0.0228 0.4930
Children Unmatched 0.9292  0.8289  0.1003 0.1230
Matched 0.9292  0.9677  0.0385 0.6810
White Unmatched 0.8677  0.8287  0.0390 0.0690
Matched 0.8677  0.8646  0.0031 0.9080
Religion Unmatched 0.0923 0.1265 0.0342 0.0710
Matched 0.0923  0.1000  0.0077 0.7400
College Unmatched 0.9108 0.7306  0.1802 0.0000
Matched 0.9108  0.9377  0.0269 0.1950
Self-employed Unmatched 0.1231 0.1039  0.0192 0.2750
Matched 0.1231 0.1272  0.0041 0.8750
Ln(Household income) Unmatched 11.734  11.433  0.3010 0.0000
Matched 11.734 11.732  0.0020 0.9750
Ln(Household wealth) Unmatched 9.9493  9.2357  0.7136 0.0060
Matched 9.9493  9.9180  0.0313 0.9270
Panel B: financial literacy Group Troa tel(\i/[eagon ol Differences p-value
Male Unmatched 0.8989  0.8288  0.0701 0.0000
Matched 0.8984  0.8900  0.0084 0.3490
Age Unmatched 48.038  48.027  0.0110 0.9740
Matched 47984 47873  0.1110 0.7630
Married Unmatched 0.8106 0.7275 0.0831 0.0000
Matched 0.8096  0.8022  0.0074 0.5210
Children Unmatched 0.8427 0.8288 0.0139 0.6630
Matched 0.8449  0.8261  0.0188 0.5700
White Unmatched 0.9488  0.7293  0.2195 0.0000
Matched 0.9486  0.9502  0.0016 0.8010
Religion Unmatched 0.1285 0.1207  0.0078 0.3980
Matched 0.1292  0.1392  0.0100 0.3150
College Unmatched 0.8816 0.6214  0.2602 0.0000
Matched 0.8810  0.8764  0.0046 0.6300
Self-employed Unmatched 0.1061 0.1042 0.0019 0.8270
Matched 0.1058  0.1043  0.0015 0.8660
Ln(Household income) Unmatched 11.624  11.304  0.3200 0.0000
Matched 11.616 11.610  0.0060 0.7580
Ln(Household wealth) Unmatched 9.8428  8.7953  1.0475 0.0000
Matched 9.8173  9.6627  0.1546 0.2360
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The standardized bias of the control variables before and after matching is shown in
Figure 1. Again, the standardized bias of most control variables decreases significantly
after matching, indicating that our PSM method has mitigated the significant distribution
differences that existed before matching.

To further show that financial literacy incrementally matters over working in the financial
industry, we conduct two additional analyses.  First, we regress mortgage stress on financial
literacy and other controls based on the matched sample obtained by using financial industry,
loan and borrower characteristics as the matching variables with the one-to-one matching
method. The results, as reported in column (1) of Table 7, confirm the positive role of
financial literacy in reducing mortgage stress. Second, we repeat the PSM exercise within
the subsamples of “Financial industry = 1”7 and “Financial industry = 07, and the results are
reported in columns (2) and (3) of Table 7, respectively. Again, we find that the coefficient
of financial literacy remains negative and significant. These findings reaffirm our previous

results.

9 We thank an anonymous referee to suggest these two analyses.
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Figure 1: Unconfoundedness condition test: standardized bias
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Table 7: Controlling for model misspecification

(Propensity score matching (PSM) method)

(1) Full sample (2) Financial industry (3) Financial industry

Marginal Marginal Marginal
Coef. offoct Coef. offoct Coef. offoct
Financial literacy -0.6636**  -0.0171  -2.6966* -0.0325 -0.8413***  -0.0154
(0.2974) (1.4853) (0.2620)
Financial industry -1.3947 -0.0358
(0.8659)
Other controls
Household characteristics Yes Yes Yes
Loan characteristics Yes Yes Yes

Note: This table presents the regression results of mortgage stress on financial industry (only
in column (1)), financial literacy, loan and borrower characteristics using the matched sample
with the one-to-one matching algorithm. The dependent variable is an indicator variable of
mortgage stress that equals 1 if the borrower has had difficulties recently making mortgage or
loan payments and 0 otherwise. Financial industry is an indicator variable that equals 1 if
the borrower works in a financial profession and 0 otherwise. Financial literacy is an indicator
variable that equals 1 if the borrower has higher levels of financial literacy and 0 otherwise.
Household characteristics include gender, age, marital status, number of children, race, religion,
education, self-employment, household income, and household wealth. Loan characteristics
include the amount of interest rate, interest rate type (adjustable-rate mortgage or fixed-rate
mortgage), LTV, and DTI. Robust standard errors are reported in parentheses. , xx, and s
indicate significance at the 10%, 5%, and 1% levels, respectively.

4.3 Falsification test

Following Agarwal et al. [2017], we now conduct a falsification test. The falsification test
artificially assigns financial literacy to the households and then estimates its effect on mort-
gage stress, which is similar to a placebo test. A placebo test measures the treatment effect
of false treatment. For example, to test the therapeutic effect of a drug, patients can be
divided into two groups: one group takes the drug, as the treatment group, and the other
group takes a placebo (such as a sugar pill), as the control group. During the experiment,
patients do not know whether they are taking the drug or a placebo. Since 2,365 house-
holds in our data are reported to have high levels of financial literacy, we randomly and

artificially choose 2,365 households in the sample and “treat” them to have high levels of
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financial literacy (i.e., randomly assigned pseudo treatment group). We then rerun the base-
line regression model by using the randomly assigned pseudo treatment group to replace
the original households with high levels of financial literacy. To obtain consistent results,
we repeat this random assignment and regression estimation thirty times. We report our
results in Table 8, and three points are worth noting. First, there are only two random
assignments, i.e., assignments (12) and (20), with significant coefficients of financial literacy
for the pseudo treatment group (i.e., the households who are randomly assigned to have
high levels of financial literacy) as opposed to the pseudo control group (i.e., the households
who are randomly assigned to have low levels of financial literacy). Second, with respect to
the two random assignments having significant coefficients of financial literacy, the signs of
the coefficients are opposite and unexpectedly positive. Third, it is interesting to see that
the coefficients of financial industry are negative and significant in almost all cases. These
results in fact provide supportive evidence to the prior analysis that working in the financial

industry would have an effect on mortgage stress if financial literacy is not controlled for.
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Table &: Falsification test

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
Financial industry -0.8865* -0.8937*  -0.8956* -0.8760* -0.8894* -0.8724 -0.9037*  -0.8942* -0.8869* -0.8851*
(0.5328) (0.5332)  (0.5381) (0.5295) (0.5356) (0.5337) (0.5396) (0.5379) (0.5387) (0.5373)
Financial literacy -0.1846 0.0189 -0.1224 0.1881 -0.2622 -0.1300 -0.0894 0.0121 0.1628 0.0480
(0.1853) (0.1863)  (0.1842) (0.1856) (0.1824) (0.1862) (0.1861) (0.1855) (0.1849) (0.1850)
Other controls
Household characteristics Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Loan characteristics Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
State fized effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Observations 4,542 4,542 4,542 4,542 4,542 4,542 4,542 4,542 4,542 4,542
(11) (12) (13) (14) (15) (16) (17) (18) (19) (20)
Financial industry -0.8894*  -0.9125*% -0.8892* -0.9010* -0.9075* -0.8936* -0.8920* -0.9074* -0.8887* -0.9193*
(0.5306) (0.5383) (0.5351) (0.5342) (0.5342) (0.5374) (0.5363) (0.5442) (0.5367) (0.5388)
Financial literacy 0.1439 0.3814**  0.0745 0.0842 0.2383 -0.0285 -0.0001 0.2691 -0.1015 0.3165*
(0.1838) (0.1824) (0.1834) (0.1813) (0.1871) (0.1825) (0.1785) (0.1828) (0.1875) (0.1855)
Other controls
Household characteristics Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Loan characteristics Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
State fized effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Observations 4,542 4,542 4,542 4,542 4,542 4,542 4,542 4,542 4,542 4,542
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Table 8: Continued

(21) (22) (23) (24) (25) (26) (27) (28) (29) (30)
Financial industry -0.9394* -0.8679  -0.8944* -0.8950* -0.8892* -0.8777 -0.8941* -0.9038* -0.8880* -0.8923*

(0.5345)  (0.5375) (0.5385) (0.5388) (0.5351) (0.5348) (0.5363) (0.5412) (0.5355) (0.5403)
Financial literacy 0.2571 0.3025 0.0546 -0.0374  -0.0215 -0.1824 -0.0768  -0.2880  0.0814 0.1059

(0.1797)  (0.1919) (0.1816) (0.1836) (0.1848) (0.1869) (0.1862) (0.1832) (0.1798) (0.1834)
Other controls
Household characteristics Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Loan characteristics Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
State fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year fized effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Observations 4,542 4,542 4,542 4,542 4,542 4,542 4,542 4,542 4,542 4,542

Note: This table presents the regression results of mortgage stress on financial industry, financial literacy, loan and borrower charac-
teristics using the full sample. 2,365 borrowers have higher levels of financial literacy in the full sample and we randomly assign 2,365
borrowers to have higher levels of financial literacy, which consist of the pseudo treatment group. We run the baseline regression
model with the random assignments thirty times. Results are estimated with logistic regressions. The dependent variable is an
indicator variable of mortgage stress that equals 1 if the borrower has had difficulties recently making mortgage or loan payments and
0 otherwise. Financial industry is an indicator variable that equals 1 if the borrower works in a financial profession and 0 otherwise.
Financial literacy is an indicator variable that equals 1 if the borrower has higher levels of financial literacy and 0 otherwise. House-
hold characteristics include gender, age, marital status, number of children, race, religion, education, self-employment, household
income, and household wealth. Loan characteristics include the amount of interest rate, interest rate type (adjustable-rate mortgage
or fixed-rate mortgage), LTV, and DTI. Robust standard errors are reported in parentheses. x, %, and *xx indicate significance at
the 10%, 5%, and 1% levels, respectively.



Our results are also robust to two other issues. ' First, in order to mitigate the bias from
household unobservables, we take advantage of our panel data by using panel regression (i.e.,
the random effect model) to re-estimate our baseline results, which are reported in Table 9.
Consistent with our earlier results, the effect of financial literacy is 1.66 percentage points
less likely to have mortgage stress (compared to 1.82 percentage points in column (3) of
Table 2), and it is significant at the 5% level. In addition, the impact of financial occupation
is still not significant. Therefore, the results after controlling for unobserved heterogeneity

of households remain consistent with our previous estimations.

Table 9: Impact of financial profession and financial literacy on mortgage stress

(The random effect model)

Coef. Marginal effect

Financial industry -1.5927 -0.0278
(1.1293)

Financial literacy -0.9510%** -0.0166
(0.3815)

Year of 2011 0.3931 0.0069
(0.3042)

Year of 2013 0.9084*+* 0.0159
(0.3169)

Year of 2015 0.1016 0.0018
(0.3890)

Other controls

Household characteristics Yes

Mortgage characteristics Yes

Observations 4,542

Note: This table presents the regression results of mortgage stress on financial industry, finan-
cial literacy, loan and borrower characteristics using the full sample. Financial industry is an
indicator variable that equals 1 if the borrower works in a financial profession and 0 other-
wise. Financial literacy is an indicator variable that equals 1 if the borrower has higher levels
of financial literacy and 0 otherwise. Household characteristics include gender, age, marital
status, number of children, race, religion, education, self-employment, household income, and
household wealth. Loan characteristics include the amount of interest rate, interest rate type
(adjustable-rate mortgage or fixed-rate mortgage), LTV, and DTI. Robust standard errors are
reported in parentheses. *, *x, and *xx indicate significance at the 10%, 5%, and 1% levels,
respectively.

10 We would like to thank the two anonymous reviewers for these comments.
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Second, we redefine an indicator variable of financial literacy by using the last question
only (i.e., related to interest rates and compounding) as a proxy of financial literacy. The
results are reported in Table 10. The estimated coefficient of Financial literacy is negative
and statistically significant at the 1% level, and the estimated coefficient of Financial in-
dustry is still insignificant. These findings are in line with the baseline results reported in

column (3) of Table 2.

Table 10: Alternative definition of financial literacy

Coef. Marginal effect
Financial industry -0.7877 -0.0221
(0.4993)
Financial literacy -0.7565%** -0.0212
(0.2324)
Other controls
Household characteristics Yes
Mortgage characteristics Yes
State fixed effects Yes
Year fixed effects Yes
Observations 4,542
R-squared 0.2522

Note: This table presents the regression results of mortgage stress on financial industry, finan-
cial literacy, loan and borrower characteristics using the full sample. Financial industry is an
indicator variable that equals 1 if the borrower works in a financial profession and 0 other-
wise. Financial literacy is an indicator variable that equals 1 if the borrower correctly answers
the last question related to interest rates and compounding and 0 otherwise. Household char-
acteristics include gender, age, marital status, number of children, race, religion, education,
self-employment, household income, and household wealth. Loan characteristics include the
amount of interest rate, interest rate type (adjustable-rate mortgage or fixed-rate mortgage),
LTV, and DTI. Robust standard errors are reported in parentheses. *, *x, and *xx indicate
significance at the 10%, 5%, and 1% levels, respectively.

5 Further analysis

We have found the effect of financial literacy on mortgage stress. In this section, we examine

the heterogeneity of the effect of financial literacy on mortgage stress across borrowers of
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different ages. In addition, we also examine the role of quantitative reasoning in mortgage
stress. Gerardi et al. [2013] present empirical evidence showing that borrowers’ ability to
perform basic mathematical calculations is negatively associated with the propensity to
default on their mortgages.

We first examine the heterogeneity of the effect of financial literacy on mortgage stress
between young and old households. We group borrowers into two categories according to
their ages: old households with age 45 and above, and the rest of the young households. We
focus on the age difference since financial literacy has differential impacts on homeowner-
ship, the choice of mortgage types, and leverage position between young and old households
[Gathergood and Weber, 2017b]. The estimated results by using the sub-samples of young
and old households are shown in Panel A of Table 11. Again, the impact of working in the
financial industry on mortgage stress is not significant for both young and old households,
providing supportive evidence for our previous results. Consistent with our findings, results
in Table 11 also show a negative relationship between financial literacy and mortgage stress,
while the effect of financial literacy on mortgage stress is stronger (statistically and econom-
ically more significant) for old households than that for young households. The results by
using alternative cut-off age of 40 to define young and old households, as shown in Panel B
of Table 11, remain consistent.

Next, we examine the relationship between quantitative reasoning and mortgage stress.
The PSID-WB asks respondents some numerical questions to fill in to test their quantitative
reasoning. ' We define an indicator variable of quantitative reasoning that equals 1 if a
household correctly answers all the questions and 0 otherwise. 38.8% of respondents correctly
answer all the questions, and they are considered to have high levels of quantitative reasoning.
The results by controlling for quantitative reasoning, household and loan characteristics, and

state and year fixed effects are reported in column (1) of Table 12. The estimated coefficient

1 In a section of PSID-WB (In Section J: Quantitative Reasoning), several questions drawn from the
2012 Health and Retirement Study are designed to measure mathematical (or “quantitative”) reasoning of
respondents.
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Table 11: Heterogeneity effects between young and old household groups

Panel A: Cut-off age of 45 (1) Young household (2) Old household
Coef. Marginal effect Coef. Marginal effect

Financial industry -0.9956  -0.0298 -0.6485 -0.0205
(1.1669) (0.5375)

Financial literacy -0.6570*  -0.0196 -0.7855**  -0.0249
(0.3532) (0.3425)

Other controls

Household characteristics Yes Yes

Loan characteristics Yes Yes

State fized effects Yes Yes

Year fixed effects Yes Yes

Observations 1,842 2,089

R-squared 0.2711 0.2970

Panel B: Cut-off age of 40 (1) Young household (2) Old household
Coef. Marginal effect Coef. Marginal effect

Financial industry -1.8655  -0.0549 -0.7049 -0.0225
(2.3359) (0.6263)

Financial literacy -0.3669 -0.0108 -0.9135***  -0.0291
(0.4077) (0.2956)

Other controls

Household characteristics Yes Yes

Loan characteristics Yes Yes

State fixed effects Yes Yes

Year fixed effects Yes Yes

Observations 1,217 2,667

R-squared 0.3162 0.2749

Note: This table presents the regression results of mortgage stress on financial industry, financial
literacy, loan and borrower characteristics using two subsamples: young household (age 44 and
below) and old stage (age 45 and above). Results are estimated with logistic regressions. The
dependent variable is an indicator variable of mortgage stress that equals 1 if the borrower
has had difficulties recently making mortgage or loan payments and 0 otherwise. Financial
industry is an indicator variable that equals 1 if the borrower works in a financial profession
and 0 otherwise. Financial literacy is an indicator variable that equals 1 if the borrower has
higher levels of financial literacy and 0 otherwise. Household characteristics include gender,
age, marital status, number of children, race, religion, education, self-employment, household
income, and household wealth. Loan characteristics include the amount of interest rate, interest
rate type (adjustable-rate mortgage or fixed-rate mortgage), LTV, and DTI. Robust standard
errors are reported in parentheses. *, *x, and **x indicate significance at the 10%, 5%, and 1%
levels, respectively.
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of quantitative reasoning is negative and statistically significant at the 5% level, indicating
that good mathematical reasoning abilities are negatively associated with the likelihood of
having mortgage stress. This result is in fact in line with Gerardi et al. [2013]. However,
after controlling for financial industry and financial literacy, the magnitude of the effect
substantially decreases and becomes statistically insignificant, as shown in column (2) of
Table 12. Meanwhile, the effect of financial literacy on mortgage stress is negative and
statistically significant at the 5% level. These findings indicate that the negative relation
between quantitative reasoning and mortgage stress observed in column (1) of Table 12 is
largely due to a lack of control for financial literacy in the specification.

We next examine the cross effect of financial literacy and quantitative reasoning on mort-
gage stress. The regression results by replacing the indicator variable of financial literacy with
cross-effects of low /high financial literacy and low/high quantitative reasoning are reported
in column (3) of Table 12. The findings in Table 12 suggest that quantitative reasoning skills
can further reduce the probability of having mortgage stress for borrowers with high levels
of financial literacy, while quantitative reasoning ability alone has no significant effect on
mortgage stress.

As a robustness check, we use alternative definitions of mortgage stress, financial liter-
acy, and quantitative reasoning. In Table 13, columns (1) and (2) report the results with
continuous variables of mortgage stress (i.e., the number of months behind on mortgage
payments), financial literacy (i.e., the correct number of questions designed to measure the
financial literacy of respondents), and quantitative reasoning (i.e., the correct number of
questions designed to measure the mathematical reasoning of respondents). In order to see
how the effect of financial literacy on mortgage stress varies over age, we add an interaction
term between financial literacy and age (continuous), and columns (3) of Table 13 report
the results. The findings indicate that the effect increases with the borrower’s age. Overall,

Table 13 reaffirms our previous findings.
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Table 12: The cross effect of financial literacy and quantitative reasoning

(1) (2) 3)

Coef. Marginal effect  Coef. Marginal effect  Coef. Marginal effect
Quantitative reasoning -0.4806**  -0.0136 -0.2966 -0.0083
(0.2192) (0.2201)
Financial industry -0.7434 -0.0209 -0.7455 -0.0209
(0.5031) (0.5110)
Financial literacy -0.5645**  -0.0159
(0.2320)

Cross effect of financial literacy and quantitative reasoning
(Ref.: Low levels of financial literacy & low levels of quantitative reasoning)

1€

High levels of financial literacy & high levels of quantitative reasoning -0.7981***  .0.0224
(0.3024)

High levels of financial literacy & low levels of quantitative reasoning -0.6691**  -0.0188
(0.3041)

Low levels of financial literacy & high levels of quantitative reasoning -0.3904 -0.0110
(0.2833)

Other controls

Household characteristics Yes Yes Yes

Loan characteristics Yes Yes Yes

State fized effects Yes Yes Yes

Year fixed effects Yes Yes Yes

Observations 4,542 4,542 4,542

R-squared 0.2441 0.2505 0.2507

Note: This table presents the regression results of mortgage stress on quantitative reasoning, financial industry, financial literacy, interaction
dummies between financial industry and financial literacy, loan and borrower characteristics using the full sample. Results are estimated with
logistic regressions. The dependent variable is an indicator variable of mortgage stress that equals 1 if the borrower has had difficulties recently
making mortgage or loan payments and 0 otherwise. Quantitative reasoning is an indicator variable that equals 1 if the borrower has higher
levels of quantitative reasoning and 0 otherwise. Financial industry is an indicator variable that equals 1 if the borrower works in a financial
profession and 0 otherwise. Financial literacy is an indicator variable that equals 1 if the borrower has higher levels of financial literacy and 0
otherwise. Household characteristics include gender, age, marital status, number of children, race, religion, education, self-employment, household
income, and household wealth. Loan characteristics include the amount of interest rate, interest rate type (adjustable-rate mortgage or fixed-rate

mortgage), LTV, and DTI. Robust standard errors are reported in parentheses. *, xx, and *** indicate significance at the 10%, 5%, and 1% levels,
respectively.



Table 13: Impact of financial profession and financial literacy on mortgage stress

(Alternative measurement of variables)

(1) (2) (3)

Financial industry -6.1842 -4.2691  -5.8594
(4.1113)  (4.6588) (4.0915)
Financial literacy -1.5452**  -2.0417* -0.7243
(0.7834)  (1.1604) (0.9223)
Quantitative reasoning -1.2853
(1.2378)
Financial literacy x Age -0.0162%***
(0.0046)
Other controls
Household characteristics Yes Yes Yes
Mortgage characteristics Yes Yes Yes
State fixed effects Yes Yes Yes
Year fixed effects Yes Yes Yes
Observations 4,542 4,542 4,542
R-squared 0.2592 0.2609 0.2677

Note: Based on the baseline equation, column (1) reports the results by changing the depen-
dent variable with a continuous variable of mortgage stress (i.e., the number of months behind
on mortgage payments) and the independent variable with a continuous variable of financial
literacy (i.e., the correct number of questions designed to measure the financial literacy of re-
spondents). Based on the specification in column (1), column (2) further adds a continuous
variable of quantitative reasoning (i.e., the correct number of questions designed to measure the
mathematical reasoning of respondents) and its interaction term with the continuous variable
of financial literacy. Column (3) reports the results from the baseline equation by adding the
interaction term between financial literacy and age. Household characteristics include gender,
age, marital status, number of children, race, religion, education, self-employment, household
income, and household wealth. Loan characteristics include the amount of interest rate, interest
rate type (adjustable-rate mortgage or fixed-rate mortgage), LTV, and DTI. Robust standard
errors are reported in parentheses. *, #*, and #** indicate significance at the 10%, 5%, and 1%
levels, respectively.

6 Conclusion

This paper examines the effect of financial literacy on mortgage stress. Using data from

Panel Study of Income Dynamics (PSID), we find that borrowers with high levels of finan-

cial literacy are 60.3 percent less likely to suffer from mortgage stress than borrowers with

low levels of financial literacy, after controlling for household characteristics, loan features,
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working in the financial industry, and geographic and time fixed effects. Our estimated
results are robust to potential sample selection bias and functional misspecification. In ad-
dition, we also find that the effect of financial literacy on mortgage stress is stronger for
old households than for young households. Further analysis reveals strong cross effects of
financial literacy and quantitative reasoning on mortgage stress. Our findings suggest that
quantitative reasoning skills can further reduce the probability of having mortgage stress for
borrowers with high levels of financial literacy, while quantitative reasoning ability alone has
no significant effect on mortgage stress.

This paper makes two contributions to the current literature. First, the paper contributes
to the body of literature on the determinants of mortgage stress. The massive expansion
in the supply of mortgage debts since the late 1990s leads to a rapidly growing number of
risky and subprime borrowers in the 2000s [Favara and Imbs, 2015, Justiniano et al., 2019].
A sharp rise in mortgage stress and delinquency rates was followed by the fall in mortgage
supply [Mayer et al., 2009, Mejia, 1999, Mocetti and Viviano, 2017]. Different from previous
studies examining the reasons for mortgage delinquency from the supply side, we focus on the
effect of borrowers’ financial literacy on mortgage stress from the demand side. Our results
highlight the important role of financial literacy in household’s mortgage stress, which are
helpful for mortgage pricing and prediction of mortgage delinquency. Second, the paper
also enriches the literature on the consequences of financial literacy by linking it to the
decisions involved in the mortgage process, as previous studies most focus on its impacts on
individual’s investment decisions in the financial market [Hsiao and Tsai, 2018, Jappelli and
Padula, 2013, Klapper et al., 2013, Van Rooij et al., 2011, 2012].

Mortgage defaults and foreclosures are detrimental to household financial health, phys-
ical health, and mental health, and they are also very costly to financial institutions. Our
findings raise an important policy question about the best way to reduce mortgage defaults
and foreclosures. Previously, it has been argued that risky mortgage products such as sub-

prime mortgages are an important culprit in causing mortgage defaults, and financial literacy
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can help reduce defaults in subprime mortgages [Agarwal et al., 2017, Gerardi et al., 2013].
We find that borrowers with high levels of financial literacy are 60.3 percent less likely to
experience mortgage stress in the general mortgage market. This finding suggests the po-
tential for significant benefits from increased financial education for all mortgage borrowers.
A previous study by Collins and Schmeiser [2013] found that foreclosure counseling could
reduce incidences of foreclosure. The strong quantitative results we find in the effect of
financial literacy on mortgage stress suggest that implementing policies to enhance financial
literacy can effectively reduce mortgage stress in the broader market. This reduction in
mortgage stress is particularly crucial, given its role as a precursor to mortgage defaults and

foreclosures.
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Appendix

Table Al: Dominance statistics of variables

Dominance statistics Marginal contribution

Financial industry 0.0003 0.48%
Financial literacy 0.0035 5.62%
Mortgage characteristics

FRM 0.0010 1.61%
Interest rate 0.0100 16.05%
LTV 0.0091 14.61%
Debt-to-income ratio 0.0103 16.53%
Household characteristics

Male 0.0030 4.82%
Age 0.0006 0.96%
Married 0.0011 1.77%
Number of children 0.0019 3.05%
White 0.0069 11.08%
Religion 0.0019 3.05%
College 0.0005 0.80%
Self-employed 0.0019 3.05%
Household income 0.0040 6.42%
Household wealth 0.0063 10.11%
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