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We posit that consumer lenders shroud interest rates and market “low monthly payments”
to price discriminate on “fuzzy math” or “payment/interest bias”: consumers’ pervasive
tendency to underestimate borrowing costs when an interest rate is not disclosed. We test
whether mandated disclosure changes lenders’ ability to price discriminate using within-
household interactions between payment/interest bias and policy-induced variation in the
strength of Truth-in-Lending Act (TILA) enforcement across lenders and time. Weak TILA
enforcement substantially widens the gap between rates paid by more-biased and less-
biased borrowers. TILA compliance costs appear to increase interest rates overall, making
the net effect on interest rates ambiguous. (JEL D01, D03, D10, D40, G20, K20, K42,
L50)

“Respondent. . . in numerous instances . . . has disseminated . . .
advertisements that . . . promote the ‘luxury of low payments.’
Respondent’s Gold Key Plus advertisementsfail to disclose the
annual percentage ratefor the financing.”

– Federal Trade Commission v. Herb Gordon Auto World, Inc.,
Docket C-3734, 1997.

The United States’ Truth in Lending Act (TILA 1968) forces lenders to dis-
close “all relevant loan terms,” but has a particular emphasis on the annual
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percentageinterest rate (APR).1 The focus on APR disclosure is a direct at-
tempt to counter pre-TILA lender practices. Prior to TILA, lenders typically
marketed “low monthly payments” and either shrouded interest rates or pre-
sented alternatively defined rates that are nominally lower than APRs.2 Many
consumer lenders continue these practices under TILA despite the threat of
fines and litigation.3 The scope, content, and enforcement of mandated price
disclosure are central to the design of sound public policy in credit markets
(e.g., Kroszner 2007), and have only grown more important following the
credit crisis of the late 2000s.

We provide an explanation for lenders’ desire to shroud APRs and empha-
size payments: When attempting to intuitively calculate an APR from other
loan terms (principal, maturity, and monthly payments), most people under-
estimate the APR. This “fuzzy math” or “payment/interest bias” is pervasive,
economically significant, and varies dramatically across individuals, who seem
to be only partly aware of its effects. In a companion paper (Stango and Zinman
2009), we establish that payment/interest bias stems from a deeper exponen-
tial growth bias affecting consumers’ perceptions of many intertemporal finan-
cial tradeoffs. That paper also establishes empirical links between exponential
growth bias, saving decisions, and wealth accumulation. Here we focus on the
interactions between bias, loan marketing, mandated disclosure (TILA), and
credit market outcomes.

We begin by noting that if unaware of their bias, consumers may infer
that shrouded APRs are low APRs, in contrast to many search cost models
(Salop and Stiglitz 1977) and more in line with recent models of shrouded
prices (Gabaix and Laibson 2006). A biased consumer may be more likely
to obtain a high-APR but shrouded loan instead of searching for a better price,
self-financing, or foregoing current consumption. That gives lenders incentives
to price discriminate based on payment/interest bias, by shrouding APRs and
emphasizing low monthly payments.

In principle, the disclosure mandated by TILA can counteract lenders’ abil-
ity to price discriminate on payment/interest bias.4 In practice, TILA enforce-
ment is limited, and we can test whether TILA affects price discrimination by

1 TheNational Commission on Consumer Finance notes that during the drafting of the Truth-in-Lending law in the
late 1960s, “Much of the attention and most of the heat generated by the legislation focused on requirements that
the APR be calculated and disclosed.”Rubin (1991) similarly emphasizes that “The Act’s basic mechanism to
achieve its goals was the requirement that creditors disclose the annual percentage interest rate on all consumer
lending.”

2 Pre-TILA lender marketing practices are documented inNational Commission on Consumer Finance(1972),
Rubin (1991), and the references in those studies. When lenders displayed interest rates pre-TILA, they com-
monly reported “simple” rates that do not account for declining principal balances and consequently can be
significantly lower in nominal terms than the APR. Figures 1–4 display examples of pre-TILA advertising.

3 See,for example, FTC Annual Reports,General Accounting Office(2004), andFox and Guy(2005).

4 Our focus on payment/interest bias as a potential motive for TILA is new: Prior work has focused on improving
limited consumer awareness of rates, on facilitating comparisons across loans with different maturities, and on
correcting presumably unbiased mistakes in how consumers make interest rate calculations. See, for example,
Mandell(1971;1973),Day and Brandt(1974), andDurkin (1975).
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estimatingwithin-household-level interactions between policy-induced varia-
tion in TILA enforcement, payment/interest bias, and APRs on actual install-
ment loans.5 Our data contain a household-level measure of payment/interest
bias, which we parameterize using a “more biased” dummy variable,More-
Bias, measuring greater vulnerability to loan marketing that obscures APRs.
The data also contain detailed information about the full set of installment
loans held by each household, including information on the originating lender
type. Lender type matters because lenders face differential TILA enforcement.
Public enforcement (by regulators) was weaker for non-bank finance compa-
nies than for banks throughout our sample period. Private enforcement through
civil courts was strong for both lender types until a major reform to TILA
in 1981 substantially weakened civil penalties. Because finance companies
faced less active enforcement after TILA reform while banks still faced regular
scrutiny, TILA reform reduced compliance incentives for finance companies
relative to banks.

The data therefore permit triple-difference estimates of the within-household
relationship between loan APRs, payment/interest bias, and TILA enforce-
ment across lender type and over time. We have observations for households
with loans from both banks and finance companies, obtained both before and
after the 1981 TILA reform. Household fixed effects control for unobserved
household-level heterogeneity correlated with payment/interest bias and loan
APRs. Detailed loan characteristics (amount, maturity, product purchased, year
of origination) control for loan- and time-specific heterogeneity. A dummy
variable indicating whether the loan is from a bank or finance company (Fincol )
controlsfor unobserved heterogeneity leading to bank versus finance company
rate differences. A dummy variable indicating whether the loan was
originated pre- or post-TILA reform (NewTILAt ) controls for other factors
associated with rate differences over time. A full set of double interactions
(MoreBiasedhFincol , MoreBiasedhNewTILAt , andFincolNewTILAt ) controls
for other unobserved heterogeneity, such as whether finance companies price
risk differently than banks, or whether TILA reform shifted the bank versus
finance company rate gap for other reasons. Conditional on all of these other
factors, the triple-difference coefficient,MoreBiasedhFincolNewTILAt , mea-
sures whether changes in TILA enforcement affect the relationship between
bias and APRs in equilibrium.

The results suggest that TILA reform changes the ability of some lenders
to price discriminate on bias: TILA shifts the relationship between bias and
APRs in an economically meaningful way. Before TILA reform, we cannot
reject the hypothesis that the relationship between bias and interest rates is

5 We focus on loans that finance consumer durables (primarily cars and appliances), because longer-maturity loans
(e.g., most mortgages and lines of credit) are less prone to payment/interest bias (Stango and Zinman 2009).
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identicalat all lenders.6 After TILA reform, the more biased versus less biased
rate difference increases substantially, but only on loans from lenders (finance
companies) facing newly weakened enforcement. The increase in the more bi-
ased vs. less biased rate difference is roughly 400 basis points, which translates
into a consumption cost of about 6%–8% of the typical car loan amount. Cor-
relations between bias and demographics suggest that most of the consumers
paying this cost would be considered “vulnerable” by policymakers (see also
Lusardi and Tufano 2009).

Although our triple-difference result suggests that binding mandated APR
disclosure constrains lenders’ ability to price discriminate on bias, thereby re-
ducing rates for more-biased borrowers relative to less-biased borrowers, it is
important to note that strict enforcement of TILA did not seem to reduce rates
for more-biased borrowers in anabsolutesense. Rather, weaker TILA enforce-
ment is correlated with a general downward shift in finance company APRs,
and the net effect ends up being lower APRs for less-biased borrowers and
roughly equal APRs for more-biased borrowers (relative to what more-biased
borrowers paid at finance companies before TILA reform). This pattern helps
explain another fact about TILA reform: After reform, the share of household
loans from finance companies rises sharply, and rises by relatively more for
less-biased households relative to more-biased households.

In all, our evidence suggests that price disclosure matters; the existing litera-
ture has focused on quality disclosure.7 We also suggest clear micro-
foundations both for why lenders shroud APRs and for how mandated APR
disclosure can prevent lenders from engaging in price discrimination on cog-
nitive limitations.8 Thefull picture painted by our results suggests that relax-
ing disclosure constraints allows price discrimination on payment/interest bias,
but also shifts the finance company supply curve to the right. This squares
with prior evidence that TILA compliance costs are substantial (Angell 1971;
Elliehausen and Kurtz 1988). Our results also highlight the practical downside
of disclosure regulation: Any benefits of mandated APR disclosure may be
offset by compliance and enforcement costs. We discuss some implications for
future work in the conclusion.

6 Becauseour specification includes fixed household effects, the cross-household relationship between bias and
rates (that is constant across lender type) is not identified.

7 On the effects of consumer product quality disclosure, see, for example,Mathios(2000),Jin and Leslie(2003),
andHastings and Weinstein(2008).Kroszner(2007) states that mandated APR disclosure is “generally believed
to have improved competition and helped individual consumers,” but does not cite any papers on credit mar-
ket disclosure, or on price disclosure more generally.Shaffer(1999) argues that mandated disclosures did not
change equilibrium interest rates for credit cards. We do not examine credit cards because they were not very
prominent during our study period (the late 1970s and 1980s), and because payment/interest bias should not
distort perceptions of interest rates on revolving credit lines.

8 Much of the law and economics literature on disclosure regulation focuses on concerns about biased consumer
expectations (Jolls and Sunstein 2006; seeBertrand and Morse 2009for empirical work in this spirit).
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1. Consumer Loan Markets, Disclosure Regulation, and Payment/Interest
Bias

In this section, we briefly describe our data, consumer loan markets, and the
TILA. We then define payment/interest bias, present our empirical evidence on
its existence, and discuss how lenders might price discriminate based on bias
even in competitive loan markets.

1.1 Data from the 1983 Survey of Consumer Finances
Our data come from the 1983 Survey of Consumer Finances (SCF).9 This is
the only dataset we know of with information on both payment/interest bias
and the terms of loans originated before and after the TILA reform of 1981.10

1.2 Consumer Installment Loan Markets
Our empirics examine installment loans financing the purchase of household
durable goods: These are also called closed-end loans. Closed-end loans have
fixed repayment schedules, in contrast to open-end or revolving loans such as
credit cards. Roughly 60% of the loans in our sample fund new or used car pur-
chases. The remainder fund purchases of furniture, appliances, entertainment
equipment, education, or home improvement (Table1).

Installment loans comprise a large share of household liabilities, both during
our study period and today. In 1983, households owed $325 billion in install-
ment debt, an amount that dwarfed revolving debt. Even today, installment
debt exceeds other types of discretionary borrowing; short-term installment
debt outstanding in 2007 is roughly $1.3 trillion, compared to $800 billion
in credit card debt and $400 billion on home equity lines of credit (Federal
Reserve Board G19 Statistical Releases).

We focus on installment loans rather than credit card and mortgage loans for
three reasons. First, installment credit is the most important source of discre-
tionary borrowing during our sample period. Second, our prior work shows that
payment/interest bias is only economically relevant on loans with maturities
less than 10 years.11 Third, our empirical strategy exploitswithin-household
variation in APRs from different lenders and during different time periods,
on loans with otherwise similar characteristics (maturity, loan amount, and the
durable financed). One cannot conduct such an exercise for mortgages, because
few households carry multiple mortgages.

9 The1983 SCF is a nationally representative survey of household finance. The 1983 SCF has significant content
overlap with the modern, triennial version of the SCF that started asking a consistent set of questions in 1989
(but dropped the questions we use to measure payment/interest bias). We start with the 4,103 1983 SCF house-
holds with relatively complete data, dropping the 159 “area probability sample excluded observations” (variable
b3001). SeeAvery, Canner, Elliehausen, and Gustafson(1984) for additional information on the survey.

10 SeeLusardiand Tufano(2009) for contemporary evidence on payment/interest bias, measured using questions
that are framed differently than ours. Payment/interest bias was measured extensively prior to 1983 (although
not labeled as a bias per se), and we review that evidence below.

11 SeeStangoand Zinman(2009).
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Table 1
Consumer loans and terms by bias level, loan source, and TILA regime

Payment/InterestBias

Lessbiased More biased All

Loans 534 2560 3094
Loans held by multi-loan households 340 1616 1956

Households 329 1600 1929
Multi-loan households 135 656 891

Loans by lender type:
Bank 426 1804 2230
Finance company 108 756 864

Loans by TILA regime:
Originated pre-TILA reform 203 892 1095
Originated post-TILA reform 331 1668 1999

Loan size ($, median) 4721 3208 3505

APR (mean) 13.7 15.6 15.3

Loan Purpose:
Primary home purchase 24 77 101
Mobile home purchase 1 14 15
Home improvement/maintenance 31 208 239
New vehicle purchase 113 434 547
Used vehicle purchase 108 656 764
Appliances and furniture 44 374 418
Recreation equip, boats 12 72 84
Other real estate 16 30 46
Other investments 56 122 178
Travel/vacation 3 20 23
Medical/dental 16 142 158
Education 63 228 291
Living expenses, other event 47 183 230

Maturity:
0–12 months 133 412 545
12–23 months 45 336 381
24–35 months 58 413 471
36–47 months 116 575 691
48–59 months 83 418 501
60+ months 99 406 505
Unknown 111 301 412

Total 534 2560 3094

Notes:Consumer loans include all household installment loans other than first/second mortgages or home equity
loans/lines. Dollar amounts are in 1983 dollars. “Less biased” includes households in the lowest quintile of
the payment/interest bias distribution; “More biased” includes all other households (including those for whom
we cannot calculate payment/interest bias due to nonresponse). Dummies for loan purpose category, year of
origination, and maturity are included as controls (along with loan size) in Table2.

1.3 The Original TILA, Its Motivations, and Prior Work
The 1968 Truth-in-Lending Act (TILA) is often viewed as the first modern
consumer protection law (Rubin 1991). Its legislative history points to a broad
set of objectives, including promoting “economic stability,” facilitating com-
parison shopping, and protecting consumers from deceptive billing practices.

Despite these broad and diverse goals, it quickly became apparent that man-
dated disclosure of APRs was TILA’s key and most contentious provision.
The author and congressional sponsor of the law, Paul Douglas, noted that his
first discussions with lenders about APR disclosure were met with “a storm of
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indignationand protest.” Retailers and automobile dealers that provided their
own financing objected especially vehemently (Rubin 1991).

The proximate motivation for mandating APR disclosure was lender mar-
keting or contracting that shrouded or distorted interest rates. As noted in the
introduction, prior to TILA nearly all lenders quoted terms either without any
reference to any interest rate, or using “simple” or “add-on” interest rates that
were roughly half the level of APRs on short-term installment loans and did
not account for the effect of declining principal balances over the life of the
loan. The ads in Figures 1–4, dating from shortly before the original TILA
passed in 1968, are representative (See http://papers.ssrn.com/sol3/papers.cfm?
abstractid=1081635). Figures 1 and 2 emphasize low monthly payments and
do not report any interest rate. Figures 3 and 4 quote simple interest. These
ads offer insight into the equilibrium that would prevail if lenders faced no
regulatory constraints. While some theories yield an equilibrium with volun-
tary disclosure, credit markets do not fit that model.12

The more fundamental motivation for mandating APR disclosure was less
precise. Policymakers often note that APRs allow one to compare the prices
of loans with different maturities, or to compare loan prices to asset returns.
Several papers from the TILA enactment and reform period establish that con-
sumers were unaware of APRs, either in the sense of knowing fair market rates
or of knowing APRs on loans they actually held.13 Someprior work contains
evidence that consumers systematically underestimate an interest rate implied
by other loan terms, but rarely states it as such: Most often, the emphasis is
on whether consumers makemistakesin assessing APRs, rather than whether
errors arebiased.14 Both factors—the general notion that APRs are useful to
know, and the empirical evidence that APRs were not widely known—framed
the policy debate (National Commission on Consumer Finance 1972). Based
largely on those factors rather than more direct evidence, advocates of TILA
asserted that mandated disclosure would reduce search costs, facilitate com-
parison shopping, and improve efficiency.

Below, we develop payment/interest bias as a more complete underpinning
for TILA. The systematic tendency of consumers to underestimate the cost
of borrowing from other loan terms can explain why lenders choose to hide

12 Lendersoften argue that consumerswantto see loan offers quoted as payments, to help with monthly budgeting.
That may very well be true, but it fails to explain why lendershideAPRs, particularly after TILA, when shroud-
ing violates the law. Whether the incomplete disclosure favored by lenders sufficiently informs consumers is a
separate empirical question, and one we examine below.

13 This work includesDue (1955),Juster and Shay(1964),National Commission on Consumer Finance(1972),
Day and Brandt(1974),Parker and Shay(1974), and Kinsey and McAlister (1981). These studies tend to focus
on awareness (“Do you know what the APR on your loan is?”), but also ask respondents to estimate APRs from
other loan terms. More recently,Bernheim(1995;1998),Moore (2003), andLusardi and Tufano(2009) find
evidence consistent with limited understanding of loan terms, including interest rates.

14 Somepapers do make more direct statements about bias in consumers’ inference about APRs;Parker and Shay
(1974), for example, note that consumers display “a strong tendency to underestimate annual percentage rates
of charge by about one-half or more. . . ”

512

 at U
niversity of C

alifornia, D
avis on M

arch 28, 2011
rfs.oxfordjournals.org

D
ow

nloaded from
 

http://rfs.oxfordjournals.org/


FuzzyMath, Disclosure Regulation, and Market Outcomes: Evidence from Truth-in-Lending Reform

APRs,why some consumers do not accurately infer interest rates from other
loan terms, and how mandated APR disclosure might affect the distribution of
equilibrium prices.

1.4 Payment/Interest Bias: Evidence and Origins
We definepayment/interest biasas a tendency to underestimate an APR when
attempting to calculate it based on other loan terms. Our household-level mea-
sure of payment/interest bias comes from two hypothetical questions that
appear in the 1983 SCF.15 Thefirst question is:

“Suppose you were buying a room of furniture for a list price
of $1,000and you were to repay the amount to the dealer in 12
monthly installments. How much do you think it would cost in
total, for the furniture after one year—including all finance and
carrying charges?”

The response to this first question is a lump sumrepayment total(e.g.,
$1,200).16 Given the predefined maturity and principal amount, the repayment
total yields theactual APRimplied by the respondent’s self-supplied repay-
ment total.17 Figure1a shows the distribution of the actual APR in the 1983
SCF across all households. The mean is 57%, which corresponds to a stream
of payments over the year totaling roughly $1,350. The modal actual APR is
35% ($1,200), with other frequent rates corresponding to round repayment to-
tals ($1,300, $1,400, $1,100, etc.). The twenty-fifth percentile is 35%, and the
seventy-fifth is 81% ($1,500).

The next question in the survey is:

“What percent rate of interest do those payments imply?”

This response is thestatedor perceivedAPR. Figure 1b shows the distri-
bution of perceived APRs. In order to classify respondents as more or less
biased, we calculate the level difference between the perceived and actual
APRs, with negative values indicating greater bias. We call this level differ-
encepayment/interest bias. Figure 2a presents a histogram of the bias. The

15 We find a similar distribution of bias based on responses to questions on actual loans currently held in the 1977
SCF. But we cannot use actual loans to measure payment/interest bias in the 1983 SCF because respondents do
not self-report interest rates on that survey; seeStango and Zinman(2009) for a discussion.

16 Thesurvey respondent is whoever was determined to be the “most knowledgeable about family finances.” We
use the terms “household,” “respondent,” “individual,” “consumer,” and “borrower” interchangeably.

17 We assume that the monthly installment payments are equal when calculating the actual APR. Different assump-
tions about payment arrangements do not change the qualitative results that respondents generally underestimate
interest rates (even if we assume that the first eleven payments are zero, and the last completely repays the loan).
More importantly, while such transformations change the level measure of misperception, they do not alter the
cross-sectional ranking in misperception. It is that ranking that helps provide identification in our empirical tests
below.
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Figure 1a and 1b
Actual and Perceived Rates on Hypothetical Loans in the 1983 SCF
Notes: “Actual rate” is the APR calculated using the consumer’s self-supplied repayment total on a hypothetical
$1,000, 12-month installment loan. “Perceived rate” is the rate inferred by the consumer given the same terms.

share of respondents underestimating the actual APR is 98%. The median bias
is −25 percentage points (−2,500 basis points), and the mean bias is−38
percentage points. Roughly 20% of respondents give the add-on rate (e.g.,
a repayment total of $1,200 yields a perceived rate of 20%). But responses
are heavily biased even relative to the add-on rate; nearly all 80% who sup-
ply something other than the add-on rate underestimate relative to the add-on
(Figure 2b).
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Figure 2a and 2b
Payment/Interest Bias in the 1983 SCF
Notes: Figure 2a shows the distribution of payment/interest bias (the difference between the Perceived and
Actual APRs) across households. Figure 2b measures bias as the difference between the Perceived and Add-on
rates.

Our empirical strategy for measuring the effects of TILA relies on ranking
households as more or less biased, and tests how degrees of bias matter em-
pirically. Consequently, our choice of the APR rather than the add-on or some
other rate as the benchmark interest rate is not empirically relevant; any defini-
tion of “interest rate” yields essentially the same ranking of households based
on bias.18 We classify households as “less biased” if they are in the lowest

18 Other than the APR or add-on rate, the most common definition of “interest rate” is the effective interest rate,
which is the continuously compounded rate. The effective rate is even higher than the APR, and hence using it
as the actual rate increases the measured level of payment/interest bias.
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quintile of payment/interest bias, and as “more biased” if they are in quintiles
2−5 or did not answer one or both survey questions.19 We discuss robustness
to this functional form assumption later in the paper.

Prior work also finds or contains evidence of payment/interest bias. The
evidence is robust to different ways of framing the question, and the bias
is evident on actual loans as well as in hypotheticals (Stango and Zinman
2009).20 It appears that bias is more prevalent on short-maturity rather than
long-maturity loans; consumers’ assessments about mortgage rates appear to
be unbiased (Stango and Zinman 2009).21 Biasdoes not arise because people
respond with individual assessments of “fair” current or past market prices;
such responses would not generateinternal inconsistencybetween the pay-
ment and interest rate responses.22 Nor does the fair market rate story square
with the empirical finding that bias on similar questions is relatively constant
across different decades, despite substantial differences over time in the mean
and volatility of market rates.23

Thelikely source of payment/interest bias is a general and well-documented
exponential growth(EG) bias in how individuals assess mathematical terms
involving exponentiation. Our focus in this article is on theimplicationsof
payment/interest bias;Stango and Zinman(2009) examine the origins of the
bias. Here is the intuition. Consider a consumer attempting to infer a loan’s
periodic interest ratei given a loan amountL, maturityt , and periodic payment
m. The periodic rate is

m = Li +
Li

(1 + i )t − 1
. (1)

A consumer with EG bias is one who underestimates the exponential term
(1 + i )t . Doing so leads to an underestimate of the APR.

19 Our payment/interest bias non-responders typically answer the first question but not the second. Demograph-
ically, non-responders are most similar to households in the highest quintile of bias, and non-responders have
lower educational attainment and income than households in the highest-bias quintile. See Appendix Table1 for
some summary data on the links between bias and demographics.

20 Earlierstudies with any information about the direction of mistakes typically report only the share of consumers
underestimating the actual rate. The one study that does allow us to infer something about the size of pay-
ment/interest bias isJuster and Shay(1964). Average bias in their sample of Consumers Union members is
substantial (1,500 basis points) but smaller than in our samples.Lusardi and Tufano(2009), using data from
2007, “confirm the evidence reported in Stango and Zinman that individuals are systematically biased toward
underestimating the interest rate out of a stream of payments.”

21 Thereis little evidence regarding whether payment/interest bias exists on loans with repayment structures other
than those commonly found in the market. For example, one could imagine that on a stream of $10 annual
payments for 12 years repaying a $100 loan principal, many consumers might infer a rate of 10%.

22 Actual interest rates on actual 12-month loans in the 1983 SCF lie between the perceived and actual rates
supplied by respondents holding those loans; it does not appear that perceived rate responses are simply equal
to consumers’ APRs on actual loans. The median rate on 12-month loans is 19%, with a twenty-fifth percentile
of 15% and a seventy-fifth percentile of 23%.

23 Stangoand Zinman(2009) show that bias in the 1977 SCF is just as prevalent as bias in 1983, despite the fact
that 1977 followed a period of low and stable market rates, while 1983 followed a period of high and volatile
market rates. It is also similar in 1968.
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Payment/interest bias can also stem from a simple and common failure to
understand that declining principal balances increase the interest rate on an
installment loan (this failure can be due to EG bias, or to some other cognitive
process). The most common incorrect answer in our data is the add-on rate,
which assumes no decline in principal balance at all: 20%would becorrect if
someone borrowed $1,000 for a full year and repaid $1,200 at the end of the
year. But equal monthly payments of $100 reduce the principal balance during
the year, increasing the cost of borrowing to 35% APR.

1.5 Payment/Interest Bias and Lender Behavior in Competitive Loan
Markets

Now we discuss how lenders who shroud APRs and emphasize monthly pay-
ments might be able to price discriminate based on payment/interest bias.

One threshold question is whether competition in credit markets makes such
discrimination impossible.24 While we cannot directly test whether lenders
have sufficient pricing power to segment based on payment/interest bias, there
is considerable evidence that price discrimination can occur in highly
competitive markets.25

To see how a lender with some ability to price discriminate might do so
based on bias, consider a lender unconstrained by disclosure regulation. As-
sume that consumers will borrow if they perceive the interest rate to be less
than or equal to 10%, and that they vary in their degree of payment/interest
bias. Assume also that consumers make decisions based on the APR if that is
disclosed and on the perceived rate if the APR is not disclosed.26 To simplify
matters, assume further that consumers are equally risky, that risk is perfectly
observable by the lender, and that repayment does not depend on the interest
rate.

If it can, a lender who knows that some consumers have payment/interest
bias will present offers in terms of monthly payments and loan maturities,
and force consumers to infer interest rates. The mechanics of that process
depend on whether the lender observes payment/interest bias or must induce
consumers to self-select. If bias is observable, the lender can perfectly price

24 Tens of thousands of banks and finance companies offer consumer loans, and in 1983 the mean (median) county
was served by 35 (9) financial institution establishments (source: County Business Patterns). There are few
barriers to entry, and by most accounts consumer credit markets are competitive in the sense that marginal
entrants earn zero economic profit.

25 SeeBorenstein(1985)andHolmes(1989) for theoretical models of price discrimination in free-entry markets.
Borenstein(1991) andShepherd(1991) show that price discrimination exists in retail gasoline markets.

26 This presumes that consumers use APRs rather than monthly payments (or perhaps add-on rates) when making
borrowing decisions and comparing loans. If they can make effective decisions without referring to an APR, then
APR disclosure regulation should be empirically irrelevant; we test that hypothesis below. It may be rational for
liquidity constrained consumers to (largely) ignore interest rates (Attanasio, Goldberg, and Kyriazidou 2008;
Karlan and Zinman 2008; Adams, Einav, and Levin 2009). We have several ways of controlling for liquidity
constraints and comparison shopping, and detail them in Sections4 and5.
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discriminateand design loan offers with true rates that are higher than 10 per-
cent perceived by biased customers. Even without the ability to observe or
learn about a given individual’s payment/interest bias, a monopolist lender can
present a menu of loan offers that induces self-selection on bias. For exam-
ple, on a $10,000 new car loan the lender might offer “either 10%, or 48 low
monthly payments of $278,” where the monthly payments imply an actual rate
of 15%. Unbiased customers will prefer the first offer. Customers with sub-
stantial payment/interest bias will perceive a rate lower than 10 percent on the
second offer, and prefer it. Figure 7 shows an example of this sort of loan
marketing. (Seehttp://papers.ssrn.com/sol3/papers.cfm?abstractid=1081635)

One limitation of our data is that they do not reveal the precise channel
through which lenders attract customers and set loan terms. Lenders could
implement price discrimination via “high touch” on-the-spot negotiation; for
auto loans, which are the bulk of loans in our data, recent evidence suggests
that such price discrimination is common.27 Alternatively, lenders could at-
tract customers via print or other advertisements emphasizing low monthly
payments. Anecdotally, lenders employ a combination of those strategies.28

Both lender strategies require shrouding, so another question is why con-
sumers do not infer that shrouded interest rates are high rates. Indeed, that in-
ference generates voluntary disclosure in models followingSalop and Stiglitz
(1977). But those models have Bayesian consumers. If consumers are prone to
payment/interest bias and are not fully aware of it, then they will not neces-
sarily infer that shrouded prices are high prices.29 Gabaixand Laibson(2006)
show that shrouding can exist even in highly competitive markets if some con-
sumers are unaware of their bias and debiasing is costly. Payment/interest bias
might also drive search costs up. Search cost models typically assume that the
cost of acquiring price information is low, but this is not necessarily the case
for consumers with payment/interest bias. Such consumers may not even rec-
ognize the value of search if they are not aware of their bias.

In short, theory and evidence suggest that lenderscould price discrimi-
nate on payment/interest bias. Whether theydo discriminate on bias is an
empirical question. And even if lenders can price discriminate on bias when
unconstrained, the other empirical question is whether mandated disclosure
changes that relationship. We now provide some institutional details on Truth
in Lending, before turning to our empirical analysis of whether TILA affects
the equilibrium relationship between bias and APRs.

27 Somerecent evidence suggests that contemporary auto loan finance companies often mark up loans in “on the
spot” negotiations (Cohen 2007). For evidence of price discrimination on car prices, seeBusse, Simester, and
Zettelmeyer(2010). We find no evidence in our data that lenders offset higher loan rates with lower purchase
prices (see Section 5.2 for details).

28 For example, lenders may use ads to “prime” biased consumers to be receptive to payments-based offers made
on the spot.

29 Stangoand Zinman(2009) find evidence consistent with limited consumer awareness of payment/interest bias.
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2. Truth-in-Lending, Its Enforcement, and a Natural Experiment

Here we discuss the history of the TILA, focusing on two differences in the
strength of its enforcement: across lender type and over time. We later use this
variation to help identify the links between TILA, payment/interest bias, and
loan APRs.

The first difference in TILA enforcement is by lender type. Two types of
lenders make installment loans: depository institutions (banks) and non-bank
finance companies. While TILA mandates that all lenders disclose APRs, it
assigns enforcement jurisdiction in a way that can change incentives for com-
pliance. Banks and other depository institutions are under the purview of the
Federal Reserve System and other bank supervisory agencies. Those agencies
monitor and examine banks regularly for safety, soundness, and TILA compli-
ance (Walter 1995). In contrast, TILA assigns enforcement authority for non-
bank finance companies to the Federal Trade Commission (FTC). The FTC
is a law enforcement agency rather than a supervisory agency. It responds to
consumer complaints but does not regularly examine finance companies for
TILA compliance. So, banks and finance companies face differentialpublic
enforcement throughout our sample period.

The second difference in TILA enforcement is over time. In response to
confusion about what constituted compliance with the law, and concern about
escalating caseloads and lender liability, Congress passed the Truth-in-Lending
Simplification and Reform Act that limited the scope ofprivate(primarily ju-
dicial) enforcement. The new TILA provisions took effect April 1, 1981, and
the extent of the changes led the Federal Reserve Board to label it a “new
Truth-in-Lending-Act” (Federal Reserve Board 1981).

The central effect of the new TILA was to limit the size and enforcement of
civil penalties.30 Theoriginal TILA “was enforced with tough civil penalties”
(e.g.,Peterson 2003, p. 880). Consumers and their advocates filed over 17,000
civil lawsuits in federal courts against lenders for alleged violations during
1969–80. TILA cases represented as much as 2% of the entire federal court
caseload in some years. Some of these suits resulted in large damage awards
for plaintiffs. Many more cases settled out of court (Federal Reserve Board
1981;Willenzik and Schmelzer 1981).

The new TILA, on the other hand, dictated that penalties be imposed only for
“significant” violations. It clarified the cap on maximum recovery for multiple
class-action suits. And it broadened and strengthened the ability of lenders to
avoid punishment for violations by taking remedial actions. In short, it greatly
limited the scope for private enforcement.31 Meanwhile the new TILA left

30 For additional legal details on the penalties and enforcement provisions discussed in the next two paragraphs,
see, for example,Boyd (1981),Federal Reserve Board(1981),Pridgen(1990),Keest and Klein(1995), and
Peterson(2003).

31 In addition to circumscribing the scope and penalties for violations as described in the preceding paragraph,
the new TILA also limited liability to loan originators in most cases. This reduced incentives for monitoring by
secondary market participants.
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public enforcement essentially unchanged. Because of its emphasis on private
enforcement, TILA reform applied primarily to finance companies (where en-
forcement had operated primarily through the courts) rather than banks (where
enforcement had operated primarily through bank supervisors).

TILA and its reform therefore provide a difference-in-difference in the en-
forcement of mandated APR disclosure. The jurisdictional difference between
banks and finance companies holds throughout our sample period. The 1981
TILA reform leads to arelativeshift in the strength of enforcement on differ-
ent lender types, because private enforcement weakened, relaxing constraints
on finance companies, while public enforcement remained essentially constant,
leaving bank constraints unchanged.

Descriptive evidence squares with the interpretation that the new TILA re-
duced compliance incentives for finance companies but not for banks. The
overall TILA caseload dropped almost immediately to “relatively sparse” lev-
els (Fonseca and Fonseca 1986; Keest and Klein 1995). Bank supervisory
agencies continued with regular exams, and overall it seems that bank com-
pliance was fairly complete in the 1980s, with most violations characterized as
mistakes rather than willful deception (Willenzik and Schmelzer 1981;
Elliehausen and Kurtz 1988; Barefoot 1990;Jackins and Gates 1990). In con-
trast, an FTC campaign begun in 1985 (two years after our sample period ends)
to improve TILA compliance in auto loan advertising turned up thousands of
noncompliant finance companies. Eight percent of these lenders did not com-
ply even after being contacted by the FTC. The FTC proceeded to file lawsuits
against a small fraction of the violators (Fortney 1986; Federal Trade Com-
mission various years), and also increased its active enforcement (although it
still did not conduct regular compliance examinations), but that change took
place well after our sample period. Figures 8 and 9 provide anecdotal evidence
of the typical differential effects of TILA enforcement on banks and finance
companies. Figure 8 shows a post-TILA finance company ad emphasizing pay-
ments, while Figure 9 shows a post-TILA bank ad emphasizing the APR. (See
http://papers.ssrn.com/sol3/papers.cfm?abstractid=1081635)

3. Testing for Links Between TILA, Bias, and Loan APRs

Identifying the empirical relationships between payment/interest bias, disclo-
sure regulation, and consumer loan interest rates is the primary empirical ques-
tion at hand. Below we detail our identification strategy, describe the data, and
address some econometric issues.

3.1 Empirical Specification
Our empirical model uses household-level payment/interest bias, along with
loan-level variation in TILA enforcement, to identify whether mandated dis-
closure changes lenders’ ability to price discriminate on payment/interest bias.
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Theunit of observation is an installment loanl with APRr , obtained by house-
hold h at timet ,

rhlt = β1MoreBiasedhFincol NewTILAt + β2MoreBiasedhFincol

+ β3MoreBiasedhNewTILAt+ β4Fincol NewTILAt

+ β5MoreBiasedh + β6Fincol + β7NewTILAt + ξh + g(Zl ) + εhlt .

The indicator MoreBiasedh equalszero if the household is in the lowest
quintile of payment/interest bias, and equals one otherwise. The indicator
Fincol equalsone if the loan is from a finance company and zero if it is from
a bank. The indicatorNewTILAt equalsone if the loan was originated after
TILA reform and zero otherwise. Enforcement varies both across lender types
(bank or finance company) and across TILA regime (pre- or post-reform), The
triple-interaction termMoreBiasedhFincol NewTILAt exploits both sources of
variation in enforcement to answer the primary empirical question: How does
the correlation between bias and APRs vary as TILA enforcement changes?

The model includes household fixed effectsξh, which control for any unob-
served time-invariant factors that would affect equilibrium loan rates. The fixed
effects are identified because many households hold loans from different lender
types, and loans that were originated both pre- and post-TILA reform (Table1).
The household fixed effects address the concern that payment/interest bias is
correlated with other household-level shifters of credit risk or loan demand,
including but not limited to income, education, discount rates, or financial
sophistication.

The vectorZl is a set of loan characteristics. These include fixed effects
for product purchase category (e.g., “used car,” “furniture”), fixed effects for
year of loan origination, dummies for loan maturity categories, and the natural
logarithm of the amount borrowed.32 Thesevariables control for loan- and
purchase-specific characteristics that are correlated with loan APRs. The year
effects control for variation over time in market rates.

The other controls include a full set of level effects and double interactions
of the three indicators in the triple-difference. The level effectMoreBiasedh
controls for the average relationship between bias and APRs across TILA
regime and lender type, and is subsumed in the household fixed effects. The
TILA reform effectNewTILAt controlsfor the average shift in loan APRs after
TILA reform across bias category and lender type, and is subsumed in the loan
year-of-origination effects. The lender type indicatorFincol capturesthe mean
rate difference between finance companies and banks.

The double interaction terms measure the difference in the relationship be-
tween bias and APRs at finance companies,MoreBiasedhFincol , a shift in

32 Theresults are robust to less-parametric controls for loan size (such as loan amount decile). And, as discussed
in Section 5.2, we also observe the purchase price of the product being financed for a subset of loans (car and
home improvement loans). Adding this information to the vector of loan and purchase characteristics does not
change the results.
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financecompany interest rates after TILA reform,Fincol NewTILAt , and a
shift in the relationship between bias and APRs after TILA reform,MoreBi-
asedhNewTILAt .

The empirical model therefore estimates how the interaction of TILA
enforcement and bias affects APRs, controlling for unobserved household het-
erogeneity, unobserved lender type heterogeneity, and unobserved TILA
reform-related heterogeneity. It also allows for loan APRs to vary systemati-
cally by product purchased, maturity, and loan amount. The double interactions
rule out subtler confounding influences. We discuss some of those below.

3.2 Econometric Issues and Identification
3.2.1 Unobserved Risk. The most natural econometric concern is that bias
is correlated with unobserved household-level credit risk. The household fixed
effects control for the level effect of time-invariant unobserved household-
specific risk on APRs. The double interactionMoreBiasedhFincol controlsfor
the possibility that banks and finance companies price unobserved risk cor-
related with payment/interest bias differently. The double interactionMore-
BiasedhNewTILAt controls for the possibility that risk-based pricing by all
lenders to more-biased households changes after TILA reform (relative to pric-
ing to less-biased households). We have also estimated models that add in-
teractions between a proxy for default risk and the level effects and double
interactions, with no effect on the results (see Section4.2).

Time-varying unobserved risk is a more subtle concern. Suppose that house-
hold risk varies over time and is correlated with lender type and loan APR.
For that correlation to cloud even the double interactionMoreBiasedhFincol it
would have to be true that thelevelof payment/interest bias is correlated with
the varianceof unobserved credit risk over time, after conditioning on loan-
and time-specific characteristics used to price that risk. Moreover, that correla-
tion will only affect the triple-difference if the correlation itself changes after
TILA reform.33 While we cannot rule out that change, it is unlikely, and we
have found no evidence of such a change.

3.2.2 Selection into Lender Type and the Sample.Another concern is that
lender type is endogenous—that biased households are more likely to pay
higher rates, and more likely to borrow from finance companies. The house-
hold fixed effects should control for that possibility, which might otherwise
lead to a positive relationship between APR andFincol . More subtle possibili-
ties (such as a correlation between household risk over time and selection unto
finance companies) are discussed above. We have also estimated the correla-
tion between bias and borrowing from finance companies using cross-sectional

33 Notealso that nearly all of the loans in our sample have interest rates that are fixed over the life of the loan and
hence do not vary with changes in borrower characteristics or market rates.
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Table 2
Effects of disclosure regulation and payment/interest bias on loan APRs

(1) (2) (3) (4) (5)

Meanof dependent variable=installment 15.30
loanAPR

Financecompany 2.18*** 0.67 2.28*** 3.65* 3.73*
(0.72) (1.17) (0.74) (1.94) (2.04)

Financecompany*new TILA −0.22 −0.18 −0.35 −3.83* −3.51*
(0.75) (0.76) (0.78) (2.00) (2.05)

Financecompany*more biased 1.75* −1.60 −1.55
(0.97) (2.05) (2.16)

New TILA*more biased 1.08 0.17 0.55
(0.82) (0.89) (0.78)

Financecompany*new TILA*more biased 4.10* 3.75*
(2.18) (2.26)

N 3094 3094 3094 3094 1384
R-squared (within) 0.46 0.47 0.47 0.47 0.51
Household fixed effects yes (0.00) yes (0.00) yes (0.00) yes (0.00) yes (0.00)
ln(loan amount), loan purpose dummies yes (0.00) yes (0.00) yes (0.00) yes (0.00) yes (0.00)
Loan year of origination, maturity dummies yes (0.00) yes (0.00) yes (0.00) yes (0.00) yes(0.00)

* p-value< =0.1;** p-value< =0.05;*** p-value< =0.01.
Notes: Standard errors, in parentheses, allowing for clustering at the household level. OLS estimates with
dependent variable= level interest rate (APR) on a consumer installment loan. “More biased”= 1 if household
is not in the lowest quintile of the payment/interest bias distribution. Right-hand-side variables include those
listed, household fixed effects, and loan-specific covariates listed in rows below theR-squared.“Yes” indicates
that the set of controls was included in the model, and the value in parentheses is thep-value for the exclusion
restriction on that set of covariates. All models use the full sample of loans except model (5), which uses only
loans held by households with both a bank and a finance company loan, or both a pre- and post-TILA reform loan.

models,and report those results in Appendix Table2.34 Nearlyall of the ex-
plainable variation in borrowing from finance companies is due to loan amount
and the set of loan purpose (product) dummy variables. We do find a small pos-
itive correlation between bias and the likelihood of borrowing from a finance
company. However, there is no relationship between bias, TILA reform, and
the likelihood of borrowing from finance companies in a model with house-
hold fixed effects.

A minor concern is that our sample composition is affected by loan attri-
tion from refinancing or prepayment. Such events were uncommon during our
sample period, and it is unlikely that they would be correlated with the triple-
difference interaction.35

34 Onecould envision estimating a first-stage selection equation that estimates the (perhaps loan-specific) like-
lihood that a household borrows from a finance company. The problem with this strategy is the lack of good
candidates for the exclusion restriction in the first stage. That limitation forces us to assume strict exogeneity,
meaning that conditional on the observables and the household fixed effects, time-specific shocks to loan APRs
are uncorrelated with borrowing from finance companies in all time periods. Because product purchased and
loan amount are the primary determinants of finance company borrowing, one could also view our exogeneity
assumption as equivalent to an assumption that past shocks to loan APRs (again, conditional on the household
fixed effect and past loan characteristics) do not affect future product choices.

35 Refinancingis more common today (e.g., of home equity loans), and it could be the case that a weakening
of TILA would induce some biased borrowers to refinance at relatively high rates. This would only affect the
consistency of the triple-difference coefficient if the tendency of borrowers to refinance loans that had relatively
high ratesto begin withvaried with payment/interest bias and lender type; in principle, the sign of this correlation
is ambiguous, and could be zero. One way to avoid this issue would be to obtain data at the loan origination level
(as opposed to our data, which measure the stock of loans outstanding at a particular time).
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Table 3
Estimated consumption cost of finance company*new TILA*bias effect, for typical loans

Home
Improvement New Car Used Car Durable

Monthly payment (less biased) $88 $164 $103 $62
Monthly payment (more biased) $97 $176 $108 $64
Difference in monthly payment $9 $12 $6 $2
Increased interest paid by high bias, life of loan $485 $590 $213 $34
Implied loan increase for less biased $347 $452 $175 $33
Implied loan increase as % of median loan amount 10% 8% 6% 3%
Implied loan increase as % of income 1.39% 1.81% 0.70% 0.13%

Notes:1983 dollars. Typical loans have sample medians for amount borrowed and maturity, for the loan purpose
in the column heading. Median home improvement loan is $3,800 repaid over 60 months. Median new car loan
is $6,000 repaid over 48 months (for comparison’s sake, the median new car loan in the 2004 SCF was $23,000
repaid over 60 months). Median used car loan is $3,000 repaid over 36 months. Median household durable
loan is $1,000 repaid over 18 months. Less biased rate is 14% APR; more biased rate is 18%. “Less biased”
includes households in the lowest quintile of the payment/interest bias distribution; “More biased” includes all
other households (including those for whom we cannot calculate payment/interest bias due to nonresponse).
Implied loan increase is the increase in amount borrowed at 14% that renders monthly payments equal to those
at 18%. For the last row, we assume that more-biased households have total income of $25,000; see Appendix
Table1.

Sampleselection, and in particular our model’s reliance on a household with
multiple loans for identification, also raises an external validity issue. We dis-
cuss this in Section4.2, after detailing our main results.

3.2.3 Confounding Changes in Equilibrium APRs after TILA Reform.
Because identification of enforcement strength comes from TILA reform, it is
important to allow for the possibility that TILA reform affects bank and/or fi-
nance company loan pricing in ways unrelated to pricing payment/interest bias.
The level effectNewTILAt allows for a general shift in loan pricing across all
lender types. The double interactionFincol NewTILAt allows for a differential
shift in pricing at finance companies relative to banks. The latter is particu-
larly important, as TILA reform’s focus on enforcement at finance companies
certainly admits the possibility of such a shift.

3.2.4 Which Loan Maturities Provide Identification? Our inclusion of
maturity dummies in the empirical model means that coefficients are only
identified from pre-/post-TILA reform comparisons of loans with identical ma-
turities. The timing of the survey (which begins in February 1983) and TILA
reform (effective April 1981) means that shorter maturity loans (e.g., those
<24 months) taken out in the pre-TILA period will be relatively underrepre-
sented, and hence will not provide much identification. This should not be a
big concern, since most installment loans during our sample period (at least in
terms of dollar volume) had maturities of three years or more. Thus we have
ample overlap across pre- and post-TILA reform for the most important matu-
rities in our sample (Table1).
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3.2.5 Broader Interpretations of “Payment/Interest Bias.” Table 4
presents evidence testing whether our measure of payment/interest bias sim-
ply proxies for something broader like credit risk, cognitive ability (educa-
tion), price sensitivity (income), or search costs.36 Section4.2discussesthese
results.

4. Results

Before presenting the results, we briefly review the sample and the variables of
interest. Table1 shows descriptive statistics for the full sample of outstanding
non-mortgage installment loans owed by households in the 1983 SCF. The top
rows show the distribution of the 1,929 households and 3,094 loans across our
categories of payment/interest bias. Subsequent rows describe loan character-
istics: APR, lender type, TILA regime, loan size, product purchased, and matu-
rity. Although the household fixed effects control for household-level
characteristics, for descriptive purposes we summarize the differences across
more-biased versus less-biased households for income, education, and debt-to-
income ratio in Appendix Table1.37

4.1 Main Results
Table 2 presents estimates of equation (2). In all specifications, the house-
hold fixed effects are significantly correlated with loan APRs. Those effects
subsume the main effect of payment/interest bias, and capture the mean effect
of all other unobserved time-invariant household characteristics. The
purchase and loan characteristics are also significant; those subsume the main
effect of the post-TILA reform period. The within-householdR-squared is high
(roughly 0.5), primarily due to the inclusion of loan characteristics.

Column (4) of Table2 is our main specification and includes the triple-
difference interaction. That coefficient has ap-valueof 0.06 and implies that
more-biased borrowers paid 410 basis points more than less-biased borrowers
at finance companies after TILA reform, on otherwise similar loans. 410 basis
points is a large difference, and it represents nearly 30% of the mean APR
in our sample. Table3 translates the effect size into foregone consumption
by estimating how much more a more-biased consumer could borrow at 14%
instead of 18%, holding monthly payments constant. We do this exercise for
the four most common purchase types. On the two most common purchase
types—used and new cars the “bias markup” costs more-biased consumers an
estimated $175 and $452 (1983 dollars), which are 6% and 8% of the median
loan amounts for those product categories.

36 Stangoand Zinman(2009) present evidence suggesting that payment/interest bias captures something distinct
from standard measures of broader financial sophistication.

37 SeeStangoand Zinman(2009) for more detail on these cross-sectional relationships and others.
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Table 4
Robustness checks

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

Recent Low Low No loan White
control variable/subsample: default education income shopping males

Financecompany 3.63* 3.68* 2.56 5.28* 6.40* 5.43**
(1.88) (1.95) (1.93) (3.08) (3.81) (2.51)

Financecompany* −3.98** −3.81* −3.50* −6.51** −3.51* −4.98**
new TILA (1.96) (2.04) (2.09) (3.12) (2.05) (2.53)

Financecompany* −1.63 −1.49 −1.80 −1.36 −1.64 −3.62
morebiased (2.04) (2.07) (2.03) (3.37) (3.46) (2.60)

New TILA*more biased 0.23 0.30 0.13 −2.31* −2.29* 0.20
(0.89) (0.90) (0.89) (1.33) (1.34) (1.01)

Financecompany*new 4.01* 3.98* 4.06* 5.32 5.57 5.74**
TILA*more biased (2.16) (2.20) (2.17) (3.45) (3.54) (2.69)

Financecompany*control 0.19 −0.67 1.66 −1.08 −1.08
(1.60) (1.45) (1.31) (2.30) (2.30)

New TILA*control −0.79 −0.83 −0.06 0.34 0.34
(0.83) (0.97) (0.68) (1.33) (1.33)

Financecompany*new 1.26 0.62 −0.33 0.29 0.29
TILA*control (1.83) (1.59) (1.54) (2.56) (2.56)

N 3094 3094 3094 1298 1298 2304
R-squared (within) 0.47 0.47 0.47 0.53 0.53 0.49
Household fixed effects yes (0.00) yes (0.00) yes (0.00) yes (0.00) yes (0.00) yes (0.00)
ln(loan amount), loan yes (0.00) yes (0.00) yes (0.00) yes (0.00) yes (0.00) yes (0.00)
purpose dummies

Loan year of origination, yes (0.00) yes (0.00) yes (0.00) yes (0.00) yes (0.00) yes (0.00)
maturity dummies

p-value: bias interactions 0.03 0.02 0.04 0.03 0.03 0.06
p-value:control 0.47 0.85 0.33 n/a 0.91 n/a
interactions

Correlation: more biased 0.07 0.12 0.20 0.06 n/a
andcontrol

Meanof dep. var. 15.30 16.61 14.89
(installmentloanAPR)

* p-value< =0.1;** p-value< =0.05;*** p-value< =0.01.
Notes:Standard errors, in parentheses, allowing for clustering at the household level. OLS estimates with depen-
dent variable= level interest rate (APR) on a consumer installment loan. “More biased”= 1 if household is not
in the lowest quintile of the payment/interest bias distribution. Right-hand-side variables include those listed,
household fixed effects, and loan-specific covariates listed in rows below theR-squared.“Yes” indicates that the
set of controls was included in the model, and the value in parentheses is thep-value for the exclusion restriction
on that set of covariates. All models use the full sample of loans except model (5), which uses only loans held
by households with a purchase of $500 or more within the last year, and who financed the purchase. All models
cluster standard errors by household. Control variables defined: “Recent default” is an indicator equal to one if
the household “had a request for credit turned down in the last few year,” or “had thought about applying for
credit . . . but changed their mind because he/she thought he/she might be turned down.” “Low education” is an
indicator equal to one if the household head lacks a high school diploma. “Low income” is an indicator equal to
one if household income is in the lowest quintile within our sample. “No loan shopping” is an indicator equal
to one if the household made a large recent purchase. Control variables defined: “Recent default” is an indicator
equal to one if the household “had a request for credit turned down in the last few year,” or “had thought about
applying for credit . . . but changed their mind because he/she thought he/she might be turned down.” “Low ed-
ucation” is an indicator equal to one if the household head lacks a high school diploma. “Low income” is an
indicator equal to one if household income is in the lowest quintile within our sample. “No loan shopping” is
an indicator equal to one if the household made a large recent purchase of $500 or more, financed the purchase,
and did not “try to obtain information on creditors or credit terms prior to purchase.” “White males” column
estimates the model from Table2, Column (5), but restricts the sample to loans held by households where the
head is a white male.
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The MoreBiasedhFincol coefficient in Table2, Column (4), is not signifi-
cantly different from zero; we cannot reject the hypothesis that pre-TILA re-
form pricing at finance companies was no different than that at banks. This is
consistent with TILA enforcement constraining price discrimination. Before
TILA reform, finance companies were constrained by threat of litigation. Af-
ter TILA reform weakened civil penalties, finance companies were freer to
price discriminate on bias and prices changed. There is no evidence that TILA
reform changes the more biased versus less biased APR difference at banks:
TheMoreBiasedhNewTILAt coefficient is not significantly different from zero.
That is not surprising given that TILA reform left bank compliance incentives
essentially unchanged.

The level effectFincol in Column (4) of Table2 shows that finance company
loan APRs were significantly higher than bank APRs for less-biased borrow-
ers in our pre-TILA reform period. This indicates cost or demand differences
across lender type, or a demand difference coupled with price discrimination.

TheFincol NewTILAt effect in Column (4) of Table2 is large and negative,
with a p-valueof 0.07. This result is interesting for two reasons. First, condi-
tional on the other variables in our triple-difference specification, it suggests
that the difference between finance company and bank rates shrinks forless-
biased households after TILA reform, relative to the pre-TILA reform differ-
ence. This is what one would expect for a low willingness-to-pay group when a
constraint on price discrimination is relaxed. Second, together with the triple-
difference coefficient (which has roughly the same magnitude and the oppo-
site sign), theFincoNewTILAt resultalso suggests a more general decline in
finance company rates after TILA reform. Without such a decline, a greater de-
gree of price discrimination would imply that lower APRs paid by more-biased
borrowers at finance companies after TILA reform are roughly equal to their
pre-TILA reform levels. That zero change combined with the APR decline for
less-biased borrowers implies that the average finance company APR across
all loans falls after TILA reform. One explanation for that change is that TILA
reform reduced regulatory burden for all finance companies, reducing costs
overall even as it allowed greater price discrimination on payment/interest bias.
The fact that the share of household borrowing from finance companies rose
sharply after TILA reform, and that the share increased more for less-biased
borrowers (Table1), is consistent with this interpretation. In all, our results
suggest that TILA reform shifted the finance company supply curve to the
right.

The other columns shed light on the source of variation in APRs across bias,
lender, and TILA reform categories. Column (1) in Table2 includes household
fixed effects, loan characteristics, theFincol indicator, and theFincol NewTILAt

interaction;it omits all of the bias-related variables. TheFincol coefficient is
positive and significant; APRs charged by finance companies are higherwithin
householdeven after controlling for loan characteristics (p-value=0.002). That
difference reflects the mean of APR differences across lender types, for all
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borrowers in the sample. TheFincol NewTILAt interactionis not significant.
The coefficient onMoreBiasedhFincol in Column (2) shows that across TILA
regimes, finance company APRs are higher to more-biased households (p-
value=0.07). Column (3) drops theMoreBiasedhFincol interactionand replaces
it with a MoreBiasedhNewTILAt interaction.The coefficients again indicate a
premium in rates on finance company loans (p-value=0.002). The coefficient
on MoreBiasedhFincol NewTILAt is insignificant, meaning that TILA reform
is not correlated with a shift in finance company pricing; that coefficient is
imprecisely estimated, however. Nor do we find a significant overall increase
in the APRs paid by more-biased borrowers post-TILA reform, although the
confidence interval onMoreBiasedhFincol NewTILAt is wide.

4.2 Robustness
Column (5) of Table2 restricts the sample to include only the 1,384 loans
owed by 529 households with either loans from both lender types or loans
from both TILA regimes, since our identifying variation comes in part from
these households. The results are similar.38

AppendixTable 3 shows that the results are similar if we treat add-on re-
sponses differently or measure payment/interest bias using other functional
forms. Column (1) adds an additional interaction:FincolNewTILAt Addonh; it
is not significant. Column (2) defines less-biased households as those falling
in the bottom two quintiles (instead of just the bottom quintile). Column (3)
defines less-biased as falling in the bottom three quintiles. Column (4) uses
our standard definition (less biased = bottom quintile), but excludes respon-
dents with correct answers, negative bias, or non-responses. Columns (5) and
(6) use the log and the square root of bias, taking its negative so that positive
values indicate greater bias; both specifications discard non-response observa-
tions and responses with (now) negative bias, and the former also discards the
33 correct (zero bias) responses. In all but model (3), the coefficient on the
triple-interaction is significant in economic and statistical terms.

We also observe the purchase price of the product being financed for a subset
of loans (car and home improvement loans). Adding this information to the
vector of loan and purchase characteristics does not change the results.

Table4 explores whether our measure of payment/interest bias might in fact
be capturing something broader. The second-to-last row of the table casts some
prima facie doubt on this hypothesis: It shows that the unconditional correla-
tion between bias and each of these other characteristics is actually fairly weak.
Nevertheless, we explore the hypothesis more formally by adding interactions
between a broader characteristic (recent credit denial, education, income, or

38 Thepoint estimates are also similar, but very imprecisely estimated, if one restricts the sample further to the 446
loans held by households for which the triple-difference is completely identified. Those households have loans
both before and after TILA reform, and from both a bank and a finance company.
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loan comparison shopping), TILA regime, and lender type to our standard
specification. None of these additional interactions are individually or jointly
significant. Nor does adding the additional interactions change inference re-
garding the link between disclosure and discrimination on bias: The bias inter-
actions remain jointly significant, and the magnitude on the variable of greatest
interest,MoreBiasedhFincol NewTILAt , remains essentially unchanged.

The final column of Table4 addresses a concern about discrimination on
gender or race. One might worry that payment/interest bias might be correlated
with race/gender, that certain races/genders face different prices, and that TILA
shifted relative prices across groups. The last column therefore estimates the
primary model in Table2, but using only the subsample of households in which
the head is a white male. The results are qualitatively unchanged, and the point
estimate on the primary coefficient of interest is larger. There is little evidence
that our results reflect an omitted race/gender effect.

4.3 External Validity
A final issue is out-of-sample validity. Since the fixed effects model gets identi-
fication from households with multiple loans, our results apply directly only to
such households. A natural question is whether they also apply to single-loan
households. To explore that question, albeit indirectly, we have also estimated
our empirical model in Table2 without household fixed effects, retaining all
of the other variables and adding household-level covariates. We estimate that
model separately for single- and multi-loan households. The household-level
covariates include the level of payment/interest bias, income, education, other
demographics, measures of preferences, broader financial sophistication,
loan shopping, and liquidity constraints. For multi-loan households, the
cross-section results are similar to the fixed effect results in Table2, in sign and
significance. But for single-loan households, the cross-section results indicate
essentially no relationship between payment/interest bias, disclosure enforce-
ment, and loan APRs. The overall pattern is not conclusive, but it suggests that
our results apply only to frequent borrowers; these borrowers hold 63% of the
loans in our data. One interpretation of the pattern is that some households are
aware of their bias, and consequently get fewer loans and avoid higher APRs
when they do borrow.

5. Conclusion

Our main findings are on two fronts. First, we show that payment/interest bias
can explain why lenders shroud interest rates, and that mandated APR disclo-
sure can counter lenders’ ability to price discriminate on payment/interest bias.
Second, we show that TILA enforcement matters: Variation in the strength of
enforcement explains interest rates on actual loan contracts held in equilibrium,
but only among those consumers with greater payment/interest bias. When
disclosure regulation becomes weaker, the more-biased versus less-biased rate
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gap on loans from finance companies grows by roughly 400 basis points. This
suggests that disclosure regulation, when enforced, does in fact constrain the
ability of lenders to price discriminate on a cognitive limitation.

Although our findings suggest that weaker TILA enforcement leads to
greater price discrimination on payment/interest bias, the broad effect of weaker
TILA enforcement is a general decline in finance company APRs. In fact, the
net effect of weaker TILA enforcement on APRs is zero on more-biased bor-
rowers, and negative for less-biased borrowers. The share of household loans
from finance companies rises sharply after TILA reform, with a greater in-
crease for less-biased households than for more-biased households. The full
picture of our results suggests that relaxing disclosure constraints shifts the
finance company supply curve to the right.

We hope that our work will spark a careful rethinking of the motivation and
approach to consumer protection in retail financial markets. A key point is
that payment/interest bias has a solid normative basis for being treated (unlike
biased preferences), and is easily identifiable (unlike biased expectations). A
more general lesson is that understanding the cognitive microfoundations for
policy interventions helps forecast both the effect on consumers when they
are “treated,” and the strategic responses of firms that have incentives to shirk
delivering the treatment. A second and related lesson is that enforcement and
compliance costs matter.

The challenge of enforcing mandated disclosure and the possibility that
compliance costs may be substantial may motivate alternative (or complemen-
tary) policy approaches to debiasing consumers. One approach is to have rel-
atively incentive-compatible agents (e.g., nonprofit and government agencies)
deliver simple decision rules and decision aids to consumers. In the case of
payment/interest bias, there is evidence suggesting that this could work (Arnott
2006;Eisenstein and Hoch 2005). Perhaps more finely targeted information
could achieve the benefits of mandated APR disclosure at lower cost.

Appendix Table 1
Payment/interest bias, education, income, and debt

Payment/interestbias

Lessbiased Morebiased

No high school education 0.08 0.20
High school degree 0.22 0.32
Some college 0.19 0.22
College degree 0.51 0.26

Income, median ($) 39,170 24,297
Total debt, median ($) 24,825 11,546
Total installment debt, median ($) 4,638 3,612

Installment debt-to-income ratio 0.10 0.11

“Less biased” includes households in the lowest quintile of the payment/interest bias distribution; “More bi-
ased” includes all other households (including those for whom we cannot calculate payment/interest bias due to
nonresponse).
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Appendix Table 2
Payment/interest bias, truth in lending reform, and borrowing from finance companies

(1) (2) (3) (4) (5)

Morebiased 0.04** 0.03 0.05*
(0.02) (0.02) (0.03)

new TILA 0.02
(0.01)

More biased*new TILA -0.03 -0.04
(0.04) (0.06)

ln[Loan amount] -0.03*** -0.03*** -0.03*** -0.03*** -0.04***
(0.01) (0.01) (0.01) (0.01) (0.02)

N 3094 3094 3094 3094 3094
R-squared 0.26 0.27 0.30 0.30 0.32
Loan purpose indicators Yes Yes Yes Yes Yes
Loan maturity, year of origination dummies No No Yes Yes Yes
Household fixed effects No No No No Yes
Mean of dependent variable 0.28

* p-value< =0.1;** p-value< =0.05;*** p-value< =0.01.
Notes:Linear probability models using the loan as an observation, with standard errors (in parentheses) clustered
at the household level. The dependent variable is equal to one if the loan is from a finance company. “More
biased”= 1 if household is not in the lowest quintile of the payment/interest bias distribution. Model (5) includes
household fixed effects, meaning that the household-level coefficient “more biased” is not identified. The “new
TILA” coefficient is not identified in models (3)–(5) because those models include loan year of origination
dummies.

Appendix Table 3
Alternative functional forms of payment/interest bias

(compare to Table 2)
Dependent variable
= APRon installment loan (1) (2) (3) (4) (5) (6)

Financecompany 3.65** 3.05*** 2.53** 3.94** 4.96 4.22**
(1.95) (0.92) (1.25) (2.00) (2.94) (1.78)

Finance company*new TILA -4.25** -1.77* -1.54 -4.27** -6.65* -4.24**
(1.98) (1.00) (1.35) (2.10) (3.40) (2.06)

Finance company*more biased -1.62 -1.39 -0.38 -1.46 -0.40 -0.11
(2.06) (1.35) (1.48) (2.12) (0.47) (0.16)

New TILA*more biased 0.15 -0.58 -0.68 -0.24 -0.64 0.24
(0.89) (0.71) (0.68) (1.01) (0.88) (0.26)

Finance company*new TILA*more biased 4.46** 2.97** 2.03 3.90* 1.67* 0.54*
(2.35) (1.49) (1.64) (2.29) (0.97) (0.31)

Finance company*new TILA*add-on rate 0.60
(0.98)

N 3094 3094 3094 2739 2739 2772
R-squared (within) 0.47 0.47 0.47 0.47 0.47 0.47
Household fixed effects Yes Yes Yes Yes Yes Yes
Loan amount, product dummies Yes Yes Yes Yes Yes Yes
Loan year of origination dummies Yes Yes Yes Yes Yes Yes
Loan maturity dummies Yes Yes Yes Yes Yes Yes

* p-value< =0.1;** p-value< =0.05;*** p-value< =0.01.
Notes:Standard errors, in parentheses, allowing for clustering at the household level. OLS estimates with depen-
dent variable = level interest rate (APR) on a consumer installment loan. Model (1) is the fixed effect specification
from Table2, Column (4), but treats add-on responses differently from bias. In Table2, and in Column (1) here,
“more biased” is an indicator equal to one if the household is in the 2nd–5th quintiles of payment/interest bias
or did not answer the question. Models (2)–(6) here are variants of the fixed effect specification from Table2,
Column (4), using a different functional form for bias. (2) defines “more biased” as an indicator equal to one if
the household is in the 3rd–5th quintiles or did not answer the question. (3) defines “more biased” as an indicator
equal to one if the household is in the 4th–5th quintiles or did not answer the question. (4) uses the bias definition
in Table2, but for comparison to (5) and (6) excludes “no answer” observations and correct answers. (5) uses
ln[–payment/interest bias] as a continuous measure of bias. (6) uses the square root of−1*payment/interestbias
as a continuous measure of bias. Models (5) and (6) drop “no answer” observations for which the level of bias
is unmeasured, and drop answers with a negative value of payment/interest bias. (5) also drops the 33 correct
answers, for which ln[0] does not exist.
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