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Abstract

This paper explores the dynamics of unsecured credit supply over the recent credit cycle
and around the passage of the CARD Act. We examine a unique data set of over 200,000
credit card mail solicitations to a representative sample of households and introduce
credit card offers as a direct, informative measure of supply of such credit. Contrasting
personal credit card offer dynamics before and after the passage of the CARD Act with
those of personal loans, auto loans, and corporate credit cards, we find that lenders
reduced credit supply of personal credit cards to nonprime borrowers in response to the
CARD Act. Our analysis highlights the importance of separately examining supply and
demand responses to assess the unintended consequences of regulation. (JEL D82, E51,
G21, K35)

This work is dedicated to the memory of our colleague and co-author Song Han, who passed away after
the manuscript was revised and resubmitted. He is deeply missed. The views expressed herein are those
of the authors and do not necessarily reflect those of the Federal Reserve Board or its staff. We thank
two anonymous referees and Phil Strahan, the editor, for their helpful suggestions and comments. We also
thank Burcu Duygan-Bump, Felicia Ionescu, Michael Palumbo, Min Qi, Karen Pence, Ken Singleton, Annette
Vissing-Jørgensen, Jialan Wang, and participants at numerous seminars and conferences for their thoughtful
feedback at various stages of this research agenda. Send correspondence to: Benjamin J. Keys, 3620 Locust
Walk, Philadelphia, PA 19104; telephone: (215) 746-1253. E-mail: benkeys@wharton.upenn.edu.



Household debt of every type expanded substantially during the credit boom of the first

decade of the 2000s. Previous studies have documented that the growth in secured credit

markets, such as mortgages and auto loans, was driven largely by increasing lending to risky

or “subprime” borrowers (Adams, Einav, and Levin 2009; Mian and Sufi 2009; Keys et al.

2010). By contrast, there has been much less empirical analysis of unsecured consumer credit,

where growth was as dramatic as secured credit. For example, credit card debt outstanding

grew more than 40% in real terms between 1997 and 2008, a period when median household

income saw little increase.1

The rapid expansion of consumer credit, especially to subprime borrowers, sharply in-

creased lenders’ risk exposure and borrowers’ debt service burden during a widespread eco-

nomic downturn. During the Great Recession, consumers experienced difficulties in debt

repayment, triggering a number of regulatory reforms directed toward consumer lending.

Particularly relevant to unsecured credit markets, the Credit Card Accountability Reliability

and Disclosure (CARD) Act of 2009 was passed due to concerns that excess credit might be

driven by opaque or exploitative lending practices. The CARD Act was designed to protect

especially at-risk consumers. Prior to the act, these consumers were often given credit cards

with high fees and faced frequent re-pricing of their outstanding debt, leading to high rates

of interest and burdensome debt service payments. The CARD Act restricted certain types

and amounts of fees, limited lenders’ re-pricing power, and required lenders to uphold fair

and responsible business practices.

Discussing the passage of the CARD Act, many critics suggested that the act’s restrictions

on contract types would lead to a reduction in credit supply to riskier borrowers. Broadly

speaking, the act was perceived as binding on a number of pricing dimensions for issuers.

Limiting lenders’ ability to conduct risk-based pricing could potentially reduce the contract

space, and thus the supply, of credit in these now-restricted areas. Indeed, in May 2009, a

1Taking a longer perspective, the growth of credit card debt has been even more spectacular: According to
the Federal Reserve Board’s G-19 series, while secured consumer debt grew by 130% (in real terms) between
1980 and 2010, credit card debt grew 475% over this same period.
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spokesman for the American Bankers Association (ABA) speculated that “it’s possible that

subprime credit cards will go away.”2

Two factors make it challenging to identify the direct impact of the CARD Act on credit

supply. First, measuring credit supply is notoriously difficult. In most markets, researchers

only observe equilibrium quantities and prices, the movements of which are influenced by

both supply and demand. Second, the timing of the CARD Act’s enactment overlaps with

a strong recovery of credit markets in the aftermath of the financial crisis. Thus the act’s

impact on credit supply may be difficult to tease out of broader macroeconomic and credit

market fluctuations.

To address these challenges, we use a unique sample of over 200,000 credit card mail

solicitations and a triple-difference empirical design to provide novel quantitative evidence

on the impact of the CARD Act on credit supply. We first establish that credit card offers

can serve as a direct and informative, albeit imperfect, measure of credit supply. We then

compare credit supply to low-risk and high-risk borrowers around the timing of the CARD

Act in a difference-in-differences framework in order to explore the impact of the act on credit

supply. Further, we strengthen this analysis with triple-difference comparisons using credit

offers from other credit markets, such as personal loans, corporate credit cards, and auto

loans, to isolate the impact of the CARD Act from market conditions in the aftermath of the

Great Recession.

We find that the CARD Act limited the supply of unsecured credit to borrowers with

greater credit risks. Consumers with the lowest credit scores—those who the act was ar-

guably most intended to protect—did not experience an increase in credit card offers during

the prolonged recovery. In contrast, offers of other loans not targeted by the CARD Act gen-

erally increased across the credit score distribution in the post-crisis period. This contrasting

experience across types of credit, directly exploited in our triple-difference specifications, sug-

gests that the CARD Act differentially reduced the supply of unsecured credit to consumers

2Althea Chang,“Credit card reform limits easy credit,” TheStreet.com, May 27, 2009. Available at: https:
//www.thestreet.com/story/12803150/2/credit-card-reform-limits-easy-credit.html.

2

https://www.thestreet.com/story/12803150/2/credit-card-reform-limits-easy-credit.html
https://www.thestreet.com/story/12803150/2/credit-card-reform-limits-easy-credit.html


with the greatest credit risks.

Our results on credit card offers, at both extensive and intensive margins of credit supply,

provide a new angle on the effects of the CARD Act, complementing Agarwal et al. (2015),

who use a similar triple-difference approach on a large set of existing credit card accounts and

argue that the act effectively reduced fees levied by credit card lenders. The two studies jointly

suggest that the act has left credit card lenders more selective in extending credit to nonprime

borrowers, resulting in tighter credit supply. Those selected borrowers who did take up credit

offers tended to obtain lower borrowing costs and to be better protected from abusive lending

practices. The contrast between the two studies also underscores the importance of isolating

credit supply effects in evaluating the act’s intended and unintended consequences. Finally,

our sample covers several more years around the act, with a full boom-bust-recovery credit

cycle. This long sample allows us to examine the rich dynamics surrounding the crisis and,

importantly, assess the more permanent impacts of this regulatory change.

A key methodological innovation of this paper is introducing credit card mail offers as an

indicator of the supply of such credit, which helps circumvent the challenges of identifying

supply responses.3 The offer data are linked to subjects’ credit records and also contain

extensive demographic information from a linked participant survey. Due partly to data

limitations, existing studies of credit market behavior are not able to identify how credit

supply per se changes with lenders’ information sets or relevant regulatory and economic

conditions.4 Prior research has instead largely focused on borrowers’ behaviors such as their

incentives to default (Fay, Hurst, and White 2002), the equilibrium quantity and price of credit

following major credit events (Han and Li 2011; Musto 2004; Cohen-Cole, Duygan-Bump, and

Montoriol-Garriga 2013), or how equilibrium loan pricing reflects credit risk (Edelberg 2006).

To establish that credit card offers are a promising measure of credit supply, we document

that the volume of offers is strongly correlated with the time series of new account openings, as

3Other recent and related work has used offer data to examine credit access to bankruptcy filers (Han,
Keys, and Li 2011) and the extent to which lenders exploit behavioral biases (Ru and Schoar 2016).

4One notable exception is Gross and Souleles (2002), who analyze a panel of individual credit card accounts
and are able to infer the intensive (but not extensive) margin of credit supply.
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well as with measures of both aggregate and bank-level reported lending standards. To explore

lenders’ credit supply decisions, we find that, as expected, credit scores play a prominent role

in screening borrowers. However, lenders also take a large array of other information, such as

the precise timing of personal bankruptcy filing, into account beyond the extent to which this

information affects consumers’ credit scores. Further, exploring the geographic heterogeneity

of unsecured credit supply, we find that lenders also factor local economic conditions (such as

unemployment) into their determination of credit supply, a result that is broadly consistent

with the findings of Hsu, Matsa, and Melzer (2014), who document regional heterogeneity in

credit offers and equilibrium credit outcomes.

Our paper contributes to a growing literature on the impact of regulatory responses to

the Great Recession and their unintended consequences. Other authors have estimated the

impact of the CARD Act on young borrowers (Debbaut, Ghent, and Kudlyak 2016) and

explored the theoretical impact of the act’s limitations on re-pricing (Pinheiro and Ronen

2016). In other areas of consumer lending regulation, Skeel (2010) examines the Dodd-Frank

Act in detail, while Quercia, Ding, and Reid (2013) focus on the impact of the Dodd-Frank

Act’s Qualified Residential Mortgage (QRM) rule.

In addition, our work lends further support to the literature on information asymmetry

and credit contract design amid changing economic and regulatory environments. Recent

studies have underscored the critical importance of credit scores in overcoming information

asymmetry, particularly in unsecured credit markets (Athreya et al. 2013; Chatterjee, Cor-

bae, and Rios-Rull 2011). Our findings suggest that lenders use an extensive set of consumer

characteristics to differentiate between good and bad risks. Furthermore, we find that the

restrictions of the CARD Act create challenges for issuers to price risk in a segment of the

market where screening is especially important. These results support the view that inno-

vation in information technology has played a crucial role in the expansion of unsecured

credit to risky borrowers (Narajabad 2012; Sanchez 2010). Finally, our findings in the credit

card market enrich our understanding of information asymmetries in consumer credit mar-
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kets, complementing studies on related issues in auto lending, microcredit, and payday loans,

by Einav, Jenkins, and Levin (2012), Karlan and Zinman (2009), and Dobbie and Skiba

(2013), respectively, as well as in the credit card market by Agarwal, Chomsisengphet, and

Liu (2010).

1 The CARD Act: Background and Testable Implica-

tions

1.1 The credit card market and the CARD Act

U.S. consumers rely heavily on credit cards as a means of payment and a source of unsecured

debt. In 2015, there were roughly 34 billion U.S. general purpose credit card transactions,

accounting for more than $3 trillion in purchase volume.5 By the end of 2016, consumers

owed nearly $1 trillion in outstanding revolving balances.6 The size and scope of the market,

combined with the broad perception of “mistakes” by consumers in how they use unsecured

credit, prompted increased regulatory scrutiny of the credit card market, culminating in the

passage of the Credit Card Accountability, Responsibility, and Disclosure Act of 2009 (or the

CARD Act) in May 2009.7

The stated purpose of the CARD Act was to “establish fair and transparent practices

relating to the extension of credit under an open end consumer credit plan.” Overall, the main

rules implemented through the act can be classified into the following three categories: (i)

requiring that lenders uphold fair and socially responsible business practices, (ii) restricting

5The Federal Reserve Payment Study: https://www.federalreserve.gov/newsevents/press/other/

2016-payments-study-20161222.pdf
6The Federal Reserve Board, Consumer Credit, G.19 Release.
7One concern with the CARD Act is that elements of the act were widely anticipated, which would

attenuate any lender responses around the timing of its enactment. The Federal Reserve’s Regulation Z rule
changes were released in December 2008, but were not set to take effect until July 2010. The CARD Act
accelerated the effective date to February 2010. We examine anticipation effects directly in our subsequent
analysis.

5

https://www.federalreserve.gov/newsevents/press/other/2016-payments-study-20161222.pdf
https://www.federalreserve.gov/newsevents/press/other/2016-payments-study-20161222.pdf


types and amounts of fees, and (iii) limiting lenders’ re-pricing power.8 Specifically, first,

the act requires that lenders make fair and socially responsible business decisions in a wide

range of activities. For example, the rule requires transparency in fee charges, comprehensive

disclosure of the consequences of making only required payments, and the adoption of fair

payment methods, including allocating payments above the minimum to balances that are

assessed the highest interest rate first. The rule also prevents issuers from changing terms

for reasons unrelated to a particular account (a prohibition on “universal default”), charging

multiple penalty fees based on a single late payment, or other violations of account terms.

Next, the act explicitly limits the high fees usually associated with subprime credit cards.

The rule restricts non-penalty fees, such as upfront and periodic fees, not to exceed 25% of

an account’s initial limit. This provision particularly affects subprime credit card lending,

because these contracts tended to charge relatively high fees and have low credit limits. An

additional new pricing rule restricts issuers from charging more than $25 in penalty fees unless

one of the cardholder’s last six payments was late, in which case the fee can be as high as

$35, or the card issuer can demonstrate that the costs incurred as a result of the late payment

justify a higher fee. Also, the rule requires creditors to obtain a consumer’s consent before

charging “overlimit” fees for transactions that exceed the credit limit.

Finally, the act limits the ability of lenders to re-price credit card debt after a card is

issued. Specifically, the rule protects consumers from unexpected increases in credit card

interest rates by generally prohibiting increasing rates during the first year after an account is

opened or increasing rates that apply to existing credit card balances. The act also requires

introductory or promotional interest rates to last for at least six months. These provisions

effectively prevent lenders from raising interest rates based on the arrival of negative credit

information, and inhibit their ability to accurately price risk in real time.

8Previous regulation (provisions of the Truth in Lending Act and its implementing Regulation Z) that
applied to credit cards focused principally on disclosure requirements related to product pricing terms and
periodic statements, but otherwise placed few substantive limits on industry pricing or fee practices.
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1.2 Potential impact on credit supply

The key provisions of the CARD Act may have had both direct and indirect effects on the

supply of unsecured credit. Most importantly, the limits on fees and re-pricing power would

likely lead to a lower quantity of credit card loans supplied to consumers. These limitations

effectively reduce the profit-maximizing contract choices available to an issuer, thus lowering

the expected profits for any given account in the presence of time-varying credit risk. More-

over, to the extent that fees, especially upfront fees, and rates are imperfect substitutes due

to limited commitment issues associated with credit transactions, adjusting other contract

terms may not fully compensate lenders (Stiglitz and Weiss 1981). Overall, the act reduces

the profitability and in turn, the likelihood of a credit card offer, to a given consumer.

The impact of the CARD Act on credit supply may also be reflected in the pricing di-

mension, namely the setting of fees and interest rates. In general, credit card lenders may

want to raise interest rates to compensate for the lower fees and the lack of re-pricing power

after issuance. Intuitively, as long as fees and interest rates are substitutes for a lender’s prof-

itability, limits on fee charges should lead to higher interest rates to solve the lender’s profit

maximization problem. Similarly, the inability to adjust contract terms upon future new

information reduces expected profits, which may be compensated to some degree by raising

fees or interest rates.

This adverse effect of the act may be especially pronounced among subprime borrowers.

Lenders traditionally offset the risk of unsecured lending to subprime borrowers by charging

high upfront fees and by exercising the option to re-price debt to reflect new information

about the likelihood of repayment. Thus, the restrictions imposed by the CARD Act are

more likely to be binding in this group.

In sum, the provisions of the act may lead to a reduction in credit supply if issuers cannot

adjust interest rates enough to accommodate sufficiently risky borrowers. Indeed, this was

the scenario envisioned by Kenneth J. Clayton, senior vice president for card policy at the
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American Bankers Association, in discussing the impact of the CARD Act: “We sell credit, we

don’t sell sweaters. The only way to manage your return is through the price of the product

or the availability.”9 In what follows, we test whether the implementation of the CARD Act

in fact led to these anticipated responses on both the intensive and extensive credit supply

margins.

2 Data and Summary Statistics

2.1 The Mintel data

Our main data source is Mintel Comperemedia’s (henceforth “Mintel”) proprietary survey

of U.S. consumers.10 Each month, Mintel selects about 4,000 consumers from a pool of one

million consumers that Mintel acquired from a large survey service provider. Each partici-

pating consumer is given a set of envelopes and asked to put mail from an array of sectors

that Mintel monitors, including credit offers, into the envelopes and send them back to Mintel

weekly during the participating month. In exchange for participation, consumers are entered

into raffles for prizes. If consumers wish to respond to a credit offer, they are instructed to

detach the response portion and forward Mintel the remainder of the offer materials.

Once receiving the envelopes from responding consumers, the Mintel database records

essentially all information from the credit offers. This allows us to study not only whether

a consumer receives an offer, but also the full set of terms of the contracts offered. The

vast majority of the mail offers collected in the Mintel survey are credit card offers, as the

credit card industry has the greatest reliance on direct mail in customer acquisitions. For

such offers, we examine five key parameters of an offer: interest rates, credit limits, annual

fees, promotional interest rates, and reward programs. To measure the price of credit, we use

9Andrew Martin and Lowell Bergman, “A squeeze on customers ahead of new rules,” New
York Times, November 9, 2009. Available at: http://www.nytimes.com/2009/11/10/your-money/

credit-and-debit-cards/10rates.html.
10Mintel is a consumer and marketing research company headquartered in the United Kingdom. The data

we use are collected by the company’s American subsidiary, Comperemedia.
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the so-called go-to interest rate—the regular non-promotional interest rate for purchases.11

Regarding credit limits, the data reveal a recent change in industry practice. Historically, most

credit card offers specified a maximum credit limit. Since 2009, however, the vast majority of

credit card offers specify only a minimum credit limit.

In addition to the survey on credit offers, Mintel conducts a separate survey of participating

consumers to collect their socioeconomic information. This information is merged with the

credit offer data. Mintel then forwards the combined data to TransUnion, one of the three

primary U.S. credit reporting agencies, where consumers’ credit history information is merged

using their names and addresses. While no personally identifiable information was provided

to the researchers for this study, the final data do contain rich anonymized information about

Mintel participants’ debt balances and credit histories. Specifically, the credit information

was as of two months prior to the participating month in order to mimic the information

lenders would have observed when credit offer decisions were made. Put differently, the credit

record information provided through the Mintel-TransUnion merge is similar to what a lender

would receive through a “soft pull” of the credit record, a close approximation of the lender’s

information set in the absence of an existing relationship with a consumer.

Notably, the TransUnion credit history data merged to the Mintel sample contain a credit

score measure, the VantageScore 2.0 credit score. This credit score product, which ranges

from 501 to 990, was developed by the three major consumer credit reporting agencies and is

used throughout our analysis.12 Consumers whose credit scores are greater than 700 are often

labeled as prime or superprime consumers, while those with a credit score below this level are

typically referred to as nonprime or subprime consumers. Thus, the final merged Mintel data

represent a unique combination of consumer characteristics, credit history, and credit offers

received. To the best of our knowledge, such a combination of information covering a long

11Mintel also records other interest rates specified in the offers such as the interest rates on balance transfers
and cash advances. For more on interest rate pricing, see Ausubel (1991), Stango (2000), and Knittel and
Stango (2003).

12While credit scores are designed to rank consumers’ default risk, the same credit score may imply different
levels of credit risk over time. Credit scoring companies publish updates of their default risk schedule that
maps levels of default risk to credit scores. However, in practice, such changes are modest.
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time period is not available in other data sources.

On average, about 2,500 consumers choose to participate in the Mintel survey in a given

month. Our data span January 2007 to June 2014, covering three distinct phases of the most

recent credit cycle. The period between January 2007 to March 2008 largely covers the final

episode of the credit boom.13 The period between April 2008 and April 2009 covers the credit

bust and early recovery prior to the enactment of the CARD Act. Finally, the remainder

of our sample (May 2009 to June 2014) covers the recovery period under the CARD Act.

For our analysis, we restrict the cross-sectional sample to individuals who have a valid credit

history, whose household income was between $10,000 and $200,000, and who are between 20

and 60 years old. The final cross-sectional sample contains about 170,000 individuals.

2.2 Summary statistics

We first show that the Mintel data sample is broadly representative of the U.S. population.

To begin, in Columns (1) and (2) of Table 1, we compare the characteristics of the Mintel

sample with those of the households in the 2007, 2010, and 2013 waves of the Survey of

Consumer Finances (SCF) who meet the same income and age restrictions imposed on the

Mintel sample.14 We find that Mintel sample households are broadly comparable with the

SCF respondents, with the Mintel sample being, on average, somewhat older, having higher

educational attainment and income, and more likely to be white, married, and homeowners.

These differences are due partly to restricting the Mintel sample to consumers who have a

valid credit history. Because the credit records are merged using survey participants’ names

and addresses, homeowners, who tend to have more stable addresses, are more likely to have

a successful merge.

In Columns (3) and (4) of Table 1, we further compare consumers’ credit history in

13We choose March 2008 as the end of the boom because Bear Stearns was bailed out in that month.
Our results that use these discrete phrases are robust to alternative choices of the end of the credit boom.
Additionally, as discussed in detail later, the results are qualitatively similar when we adopt an event study
approach to estimate the effects of the CARD Act.

14All statistics are estimated using the weights provided by Mintel and the SCF, respectively.
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the Mintel data with those in the Federal Reserve Bank of New York Consumer Credit

Panel/Equifax data (henceforth FRBNY CCP/Equifax, a 5% random sample of U.S. con-

sumers who have a valid credit history) between 2007 and 2013.15 We find that consumers’

liability and credit history characteristics in the Mintel sample are broadly consistent with

those in the FRBNY CCP/Equifax data, with the former having somewhat lower amounts

of debt but higher lines of revolving credit. The two samples are also similar regarding the

frequency of personal bankruptcy and serious delinquencies, although the Mintel sample has

a somewhat lower prevalence of derogatory records other than personal bankruptcies.

Turning to credit offers, Table 2 summarizes the features of mail offers of personal credit

cards, corporate cards, personal loans, and auto loans, all of which are collected through

Mintel. As shown, credit card offers make up the majority of all observed credit offers,

reflecting the credit card industry’s reliance on direct mailing. Out of more than a quarter-

million offers of all credit offers in our sample, nearly 220,000 (or 87%) are credit card offers.

Corporate cards and personal loans each have more than 13,000 offers, and the remaining

4,900 offers are from the auto loan sector. Regarding offer penetration, more than 50% of

consumers received at least one credit card offer. The shares of consumers receiving other

types of offers were much lower—5.5% for corporate cards, 6.6% for personal loans, and 2.6%

for auto loans. Consumers who receive at least one offer of a given type of credit received, on

average, 2.5 personal credit card offers, more than any other type of offer.

Regarding the terms of the credit offers, shown in Columns (1) and (2) of Table 2, credit

card and corporate card offers have similar minimum credit limits around $1,100. Credit card

offers have higher regular purchase interest rates, but also are more likely to offer promotional

rates. Corporate card offers are more likely to impose annual fees but are also more likely

to include reward programs. Unlike credit card and corporate card offers, personal and auto

loan offers contain fewer types of terms, frequently with only credit limits and interest rates.

In particular, on average, personal loan offers have smaller credit limits and higher interest

15See, for example, Lee and van der Klaauw (2010) for a more detailed description of the FRBNY
CCP/Equifax data.
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rates. In sum, the Mintel-TransUnion merged data set appears to be representative relative to

existing surveys and other sources of credit record data, and contains comprehensive attributes

of multiple types of credit offers.

3 Mail Offers as a Measure of Credit Supply

Most existing studies of the credit market focus on the changes in observed loan amounts

and interest rates, which represent the equilibrium outcome of both supply and demand

fluctuations. We introduce credit card offers as a direct measure of credit supply that helps

to circumvent the challenges of identifying credit supply from credit demand. A credit card

offer represents a lender’s desired supply of credit given the consumer information available

and the economic conditions at the time of mailing. Conceptually, because it is costly to design

and send an offer, it would be inefficient for a lender not to provide credit to an applicant

deemed to be worth extending an offer.16 Indeed, our conversations with executives of major

credit card lenders suggest that lenders typically conduct a complicated, multistage screening

process, very similar to credit underwriting, in selecting credit card offer recipients. This

costly process implies that, ex ante, lenders treat offers as their committed supply of credit.

We now present an array of empirical evidence, at both the aggregate and lender levels, that

supports the use of credit card offers as a direct and informative indicator of credit supply.

3.1 Evidence from aggregate data

We first establish that in the aggregate, both the level and the change in the total volume of

mail offers are highly correlated with other indicators of the supply of unsecured credit. One

such indicator is the total number of new credit card accounts opened. As shown in the top

panel of Figure 1, total credit card mail volume (as estimated by Mintel, blue dashed line)

and the total number of new credit card accounts opened (estimated using data from the

16The lender may, however, choose to decline the credit application from an offer recipient if the application
reveals new information that lowers the expected profit below the lender’s break-even point.
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FRBNY CCP/Equifax, black solid line) track each other very closely over the past 10 years.

Indeed, their correlation coefficient is about 0.9 and highly statistically significant.

A more direct indicator for credit supply conditions is the survey measure from the

Federal Reserve’s quarterly Senior Loan Officer Opinion Survey on Bank Lending Practices

(SLOOS).17 Each of these surveys covers a representative set of banks and is completed by

the banks’ senior loan officers. Among other survey questions, for each of the many types of

loans covered in the survey, including credit cards, respondents indicate whether their banks’

lending standards have tightened, unchanged, or eased. As such, the survey results have been

widely used as direct measures of credit supply by commercial banks in various credit markets

(Bassett et al. 2014).

For our purpose, we use the net share of banks, weighted by each bank’s credit card

balance, that reported having eased credit card lending standards as the direct measure for

the increase in the supply of credit cards. As plotted in the bottom panel of Figure 1, the

rate of quarterly change in the total credit card mail volume from Mintel (blue dashed line)

is positively correlated with the percentage of net easing of credit card lending standards

reported in SLOOS (black solid line), with a statistically significant correlation coefficient

of 0.45. While the correlations between the mail offer measure and the two other aggregate

measures are strongest in capturing the crisis period, the series remain positively correlated,

albeit less significantly, in the pre-crisis and post-crisis periods when viewed separately.

3.2 Evidence from bank-level data

We extend our analysis of the relationship between credit card mailings and lending standards

reported in the SLOOS with a panel approach. We use lender identity to construct a panel

of lenders that appear in both the Mintel and SLOOS data. We define a dummy variable,

Easing (Tightening), that is equal to 1 if a SLOOS respondent reports that the bank eased

(tightened) credit card lending standards between quarters q−1 and q. We then estimate the

17More details on SLOOS are available on the Federal Reserve Board’s public website at https://www.

federalreserve.gov/BOARDDOCS/SnLoanSurvey/.
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following model using panel data with bank fixed effects:

∆MailVol iq = α + βeEasing iq + βtTightening iq + γi + εiq, (1)

where ∆MailVol iq denotes the rate of credit card mail volume growth of lender i between

quarters q − 1 and q, and γi are lender fixed effects. The omitted category in defining the

lending standard dummy variables is when lenders report that their standards are unchanged.

The coefficients of interest are βe and βt, with estimated values of 0.09 (std. error =

0.05) and –0.12 (std. error = 0.04), respectively.18 These point estimates suggest that when a

lender reported tightening in its credit card lending standards, relative to when standards were

unchanged, the offer mail volume decreased 12 percentage points on the quarter-to-quarter

basis, which is statistically significant. As for easing, although the estimated coefficient is not

statistically significant at conventional levels, the coefficient is positive, consistent with mail

volume growth reflecting easing lending standards. The coefficients on easing and tightening

are relatively symmetric, and their difference is statistically significant.

To summarize, the evidence at both aggregate and bank levels suggests that the credit

card offer volume contains important information on the supply of such credit. That said, we

caution that credit card offers are not exactly equivalent to credit supply in various aspects.

Offers generally contain clauses that allow lenders to react to any new information provided by

applicants or changing economic conditions. Thus, lenders have the option of not approving

an application responding to an outstanding offer, despite some offers being so-called pre-

approved offers. For an approved offer, the credit limit ultimately extended is not necessarily

the minimum limit specified in the offer. In addition, discussions with various major credit

card lenders suggest that the volume of mail offers may also be affected by lenders’ marketing

strategies and budget limitations, which may not always reflect changes in willingness-to-

lend.19 Despite these caveats, we believe that our data set of matched credit offers with

18The equation is estimated with heteroscedasticity-robust standard errors.
19For example, the sharp decline of mail volume in the first quarter of 2012 was primarily due to the

reduction in solicitations sent by two major credit card lenders that market participants attributed to shifts
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consumer credit records can provide new insights into the drivers of the supply of unsecured

credit.

4 Screening in the Unsecured Credit Market

In this section, we present an exploratory empirical model to examine the factors used in

lenders’ offer decisions. We assess the explanatory power of additional variables beyond

consumers’ credit scores—the focus in conventional analysis.

4.1 An exploratory model

To the extent that credit card offers represent lenders’ genuine intention of extending credit

to offer recipients, lenders should have a sophisticated selection and screening process that

decides who gets an offer and the terms of that offer. Existing studies on consumer credit

have suggested that, broadly speaking, such assessments may depend on two sets of factors.20

First, consumers’ socioeconomic characteristics and credit histories predict default. In this

regard, recent studies have underscored the critical importance of using credit scores, which are

effectively summary statistics of a subset of consumer characteristics, to overcome information

asymmetry in unsecured credit markets (Athreya et al. 2013; Chatterjee, Corbae, and Rios-

Rull 2011). A prominent unresolved question, however, is whether lenders use credit scores

alone in screening borrowers, or if they also take into account other factors both in and out of a

consumer’s credit report. It is important to note that in practice, various types of information

are not used in credit scoring. For example, by law, credit scores cannot use information on

race, age, sex, or marital status. Credit scores also exclude assets and employment history,

yet this information may be crucial for underwriting unsecured credit (Sanchez 2010; Livshits,

MacGee, and Tertilt 2010; Chatterjee, Corbae, and Rios-Rull 2011; Narajabad 2012).

in marketing channels at these lenders.
20See, for example, Fay, Hurst, and White (2002) and Athreya and Janicki (2006) for analysis on consumer

bankruptcy risk. For conceptual frameworks on how lenders may use contract design and technological tools
to achieve better risk assessments, see Einav, Jenkins, and Levin (2012) and Han, Keys, and Li (2015).
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Second, a consumer’s default risk may also be a function of the macroeconomy, credit cycle,

and the prevailing legislative regime. For example, previous studies have shown that the con-

sumer decision in filing for personal bankruptcy—a major risk for credit card lenders—depends

importantly on state-level economic conditions and bankruptcy exemptions (Domowitz and

Sartain 1999; Fay, Hurst, and White 2002). In practice, lenders’ screening and underwriting

models are far richer and more sophisticated than the model we employ here (Brevoort 2011;

Stango and Zinman 2016). This exploratory exercise seeks to shed light on general patterns

in the data but is not intended to completely capture issuers’ approaches to credit risk.

Given these considerations, we explore the following empirical model to examine what

characteristics influence a consumer’s chances of receiving an offer in a given month and the

terms contained in the offers received, which are denoted by a generic, dependent variable

Yijt:

Yijt = f (VS it,Flag it,Attr it,Demoit,Law jt,Econjt, δt) + εi. (2)

The first variable, VS it, is a measure for the consumer i’s VantageScore 2.0 credit score.

To allow for nonlinear effects of credit scores on the supply of unsecured credit, we specify

the effects of credit scores VS it non-parametrically by including dummy variables for 50-point

bins.

To keep our model parsimonious, we include a relatively small set of additional credit at-

tributes in the model: (i) a set of dummies, Flag it, indicating adverse credit events: personal

bankruptcy, severe derogatory records (e.g., debt collection or foreclosure), deep debt delin-

quencies (90 days and longer), and recent debt delinquencies within the previous 24 months;

(ii) a set of other credit attributes, Attr it: the total debt-to-income ratio to reflect general

indebtedness (Johnson and Li 2010), a dummy for having credit cards, a dummy for high

credit card utilization (the ratio between outstanding balances and credit limits over 80%),

and the number of credit inquiries over the past six months. Including the number of credit

inquiries, usually associated with a loan application, helps shed light on whether lenders’ ac-

tions respond to variation in credit demand; and (iii) consumers’ demographic and financial

16



characteristics, Demoit, including age, marital status, family size, race, educational attain-

ment, homeowner status, and income.21 Because we control for the effects of credit scores

directly and in a highly flexible way, we argue that the effects estimated on these attributes

reflect the additional weight lenders put on these credit history and demographic variables.

We are also interested in whether lenders’ offer decisions are influenced by the legal envi-

ronment (such as whether state law is more favorable to borrowers in the event of default),

Law jt, and the economic conditions of the consumer’s state of residence, Econjt. Specifically,

we include state-level property and homestead bankruptcy exemptions, and state unemploy-

ment rates. Finally, we include year and month fixed effects, δt, to control for aggregate

macroeconomic and credit market conditions and potential seasonal effects.

4.2 Results on factors affecting offer likelihood and terms

In Column (1) of Table 3, we report the estimated marginal effects of the probit model of

offer likelihood for the full sample period (2007–2014).22 First, as expected, consumers with

higher credit scores are, on balance, more likely to receive a credit card offer in a given month.

Consumers in the highest credit score bin (> 950) are 27 percentage points more likely to

receive an offer than consumers in the lowest score bin (< 550, the omitted bin in the model).

Also, we note that the relationship between credit scores and the likelihood of receiving an

offer is nonlinear and non-monotonic, as consumers with credit scores between 750 and 850

are most likely to receive an offer over this period.

Despite the fact that we allow for a flexible specification of the effect of credit scores

on offer probabilities, other credit history variables nonetheless have a significant impact

on the likelihood of receiving an offer. In particular, all else being equal, consumers with

21These characteristics are collected and made available to us by Mintel. Some of these characteristics, such
as race and gender, are prohibited by the Equal Credit Opportunity Act from being used by lenders in credit
transactions. The estimated effects of these characteristics may reveal the degree to which lenders use these
variables directly, or are correlated with legitimate underwriting variables, in determining credit card mailing
strategies.

22Our results are not sensitive to the choice of estimator. In an appendix table, we contrast the estimates
of probit, logit, and linear probability models, and the results are consistent across various specifications.
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personal bankruptcy flags or other severe derogatory records are about six percentage points

less likely to receive an offer. In addition, consumers with severely delinquent accounts are

three percentage points less likely to receive an offer, while having a recent delinquent account

also has a small but statistically significant negative effect. Also, lenders are more likely to

extend offers to consumers who have existing credit card accounts but less likely to extend

offers to those who have high utilization rates (higher than 80%) on existing cards. Notably,

recent credit inquiries have no independent effect on offer likelihood, suggesting that lenders

do not simply target those consumers who are actively seeking credit.

Interestingly, several socioeconomic and demographic characteristics also appear to influ-

ence lenders’ offer decisions even after controlling for credit histories. These patterns persist

despite the fact that lenders may not necessarily directly observe such information, or that

the law prohibits using such information in loan underwriting. For instance, homeownership,

college education, and higher household income all boost the likelihood of receiving an offer.

Notably, we find that white consumers are over three percentage points more likely to receive

an offer than otherwise comparable nonwhite consumers. The significance of these charac-

teristics potentially reflects the incompleteness of our exploratory model in capturing the

richness of lenders’ loan underwriting.23 In addition, our results are also broadly consistent

with the notion that certain socioeconomic characteristics can be correlated with borrowers’

credit demand and credit shopping behavior Stango and Zinman (2016), which lenders may

take into account.

Finally, lenders’ offer decisions depend on state laws and local economic conditions. For

example, our estimates indicate that a one-percentage-point increase in a state’s unemploy-

ment rate implies a 1.1-percentage-point reduction in the likelihood of receiving an offer. This

macroeconomic effect is broadly consistent with Hsu, Matsa, and Melzer (2014), who find a

higher volume of credit card mailings in states with more generous unemployment insurance

23For example, Firestone (2014) explores possible explanations for this disparity. He finds that omitted
variables, model misspecification, or disparate impact in lenders’ marketing strategies may have contributed
to the observed racial disparity.
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(UI) benefits. In this setting, higher unemployment reduces the likelihood of receiving an offer,

but this effect can be offset by more generous UI benefits. In addition, we find that a $100,000

increase in homestead and property exemptions in personal bankruptcy filings implies a 0.3-

and 3.5-percentage-point reduction in the chances of receiving an offer, respectively. These

point estimates on the offer likelihood effects are relatively small for large changes in the

exemption-driven financial benefits from bankruptcy filing, providing some limited support to

the literature on the impact of the bankruptcy option on credit availability (see, e.g., Gropp,

Scholz, and White 1997 and Han and Li 2011).

We now turn our analysis to the factors that lenders potentially take into account when

deciding the terms in their credit card offers. We examine how the same set of credit, demo-

graphic, and financial characteristics, as well as state-level legislative and economic conditions,

affect the quantity, price, and other terms of credit. Specifically, we consider the following

terms in the offer—minimum credit limits, interest rate spreads, introductory interest rates,

annual fees, and rewards programs.24 The minimum credit limit and interest rate spread

models are estimated using ordinary least squares (OLS) regressions, while models of whether

offers have teaser rates, annual fees, or rewards programs are estimated using probit regres-

sions (conditional on receiving an offer).25

As shown in Columns (2) through (6) in Table 3, offer terms are generally improving as

credit scores increase.26 Although the relationships are not monotonic, in part because of

the presence of “premium rewards” cards that charge high-score borrowers an annual fee, the

pattern over the score distribution is consistent across offer terms. In general, offers to con-

sumers with credit scores between 550 and 650 seem to have the least favorable terms—higher

interest rate spreads and a greater likelihood of having an annual fee, but lower likelihoods of

24As discussed in Section 2, the vast majority of credit card offers mailed during our sample period specify
only a minimum credit limit. Moreover, we consider interest rate spreads (relative to the two-year Treasury
yield) instead of interest rate levels to take into account variation in risk-free rates.

25Because the distribution of minimum credit limit and interest rate spread is censored at zero, we also
estimated these specifications using Tobit models, which yielded results similar to the OLS estimates (not
shown).

26In results not shown, higher-score consumers are more likely to receive multiple offers in a given period,
and those who receive more offers tend to have more attractive terms.
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having a teaser rate or rewards program.

The estimated coefficients of variables other than credit scores are broadly consistent

with those in Column (1). For example, conditional on credit scores, offers to consumers

with bankruptcy flags and derogatory public records have lower credit limits, while offers to

consumers who are white, have higher educational attainment, or have greater income have

higher credit limits.27

5 Credit Supply Responses to the CARD Act

In this section we explore lenders’ responses to the most recent credit cycle and, in particular,

the Credit CARD Act of 2009, one of the most significant legislative efforts to regulate the

credit card industry. The act introduced a number of restrictions on lending to risky borrowers.

In a normal environment, these restrictions would make credit card lending more challenging

and less profitable, ceteris paribus, thereby reducing the supply (that is, either lowering the

quantity or raising the price) of unsecured credit. However, earlier research has documented

significantly reduced fees on credit cards, as the act intended to achieve, but has not found

clear evidence that the act affected credit supply (Agarwal et al. 2015). Indeed, identifying

credit supply changes due to the CARD Act is challenging because the act was implemented in

the aftermath of one of the most severe credit crunches in modern history. We first describe the

dynamics of the credit cycle and our identification approach, and then present difference-in-

differences, event study, and triple-differences results to address the challenges of disentangling

the CARD Act’s impact from the credit market recovery.

27The notable exception is the coefficient of personal property exemption level in bankruptcy filings. Our
results indicate that offers to consumers living in states with higher exemption levels are less likely to receive
an offer, but conditional on receiving an offer, these consumers tend to receive offers with higher credit limits.
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5.1 An overview of the credit cycle and identification approach

As shown in the upper panel of Figure 1, during the credit boom more than 1.5 billion credit

card offers were mailed each quarter (blue dashed line). Mail volume quickly plunged as the

financial crisis unfolded and reached its nadir of only one-fifth of the peak levels in 2009. Since

then, mail volume recovered significantly to around 900 million per quarter by the end of our

sample period. The strong credit market recovery makes it particularly challenging to identify

credit supply changes due to the CARD Act because the act’s enactment and implementation

overlapped with the recovery.

Our identification strategy is to exploit two key features of the CARD Act. First, the

act’s impact was likely very different for borrowers with different credit scores because, as

discussed earlier, most of the act’s provisions target lending practices to high-risk borrowers.

As illustrated in Figure 2, the likelihood of receiving a credit card offer over the credit score

distribution shifted markedly during the cycle. The credit score gradient in offer likelihoods

was remarkably flat during the boom period of January 2007–March 2008 (solid line). If

anything, consumers in the subprime and near-prime range of the credit score distribution,

between 600 and 750, were more likely to receive an offer than any other part of the credit

distribution, a pattern that highlights the dramatic expansion of unsecured credit to less

creditworthy consumers during the credit boom, a trend previously shown in other credit

markets (Adams, Einav, and Levin 2009; Mian and Sufi 2009).

In the wake of the crisis, access to unsecured credit dropped precipitously, as lenders cut

existing lines and significantly curtailed credit card mail offers (represented by the dotted line

in Figure 2). The overall likelihood of a consumer receiving an offer in a given month fell

from 60 to 35 percent, but this decrease was not felt evenly over the credit score distribution.

The credit score gradient steepened sharply during this time period, with consumers at the

top of the credit score distribution becoming about five times more likely to receive an offer

than those at the bottom. The subsequent recovery of credit card mail offer volume was also
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uneven across the credit score distribution. Comparing the crisis period (dotted line) and the

post-crisis (dashed line) period, the likelihood of receiving an offer increased for consumers

with credit scores above 650 but not for the consumers with lower credit scores, leaving the

post-crisis curve appreciably steeper than the crisis period curve. In short, relative to the

boom period, credit card lending declined most sharply to those consumers whose credit

offers are most significantly regulated by the CARD Act.

This reduction in supply to subprime borrowers during and after the crisis is consistent

with a number of explanations. If credit risk were perfectly observed and captured by credit

scores, then it may be the case that the recession differentially harmed lower-score borrowers.

In other words, for the same credit score, the likelihood of default was nonlinearly greater

for consumers with lower scores during the Great Recession. Alternatively, if credit scores

are imperfect measures of risk, then one byproduct of the crisis may be that credit scores

are less informative about some populations relative to others. Some households experienced

only temporary disruptions during the Great Recession, while others are more permanent. A

decline in informativeness may potentially have led lenders to reduce supply for precautionary

motives, in a sense reaching a pooling equilibrium of relatively similar card offers above a

certain creditworthiness threshold. Distinguishing these potential explanations is beyond the

scope of our data or this study, but remains a worthwhile direction for future research.

The second feature of the act that we exploit for identification is that it only covers the

personal credit card market. Thus, by comparing offers of personal credit cards to those

of other types of credit that are not subject to the act, we identify the changes in credit

supply above and beyond the impact of broader credit market conditions. For example, in

Figure 3 we plot the likelihood of receiving an offer of four different types of credit—personal

credit card, corporate card, personal unsecured loan, and auto loan—for prime and nonprime

borrowers, respectively.28 As shown in the top left panel, consistent with Figure 2, there

has been a significant and persistent gap in the recovery of credit card offers between prime

28We define prime borrowers as those with credit scores above 700 and nonprime borrowers those with lower
credit scores. Nonprime borrowers account for about 25% of the consumers in our data.
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and nonprime borrowers during the post–CARD Act era. Specifically, the offer likelihood for

prime borrowers (solid black line) rebounded to near pre-crisis levels. In contrast, offer rates

for nonprime borrowers (red dotted line) were only about one-third of the pre-crisis level at

the end of our sample period.

Such a gap in credit offers between high- and low-risk consumers is not observed in other

comparable markets. In the corporate card market (upper right panel of Figure 3), the overall

likelihood of receiving an offer for prime borrowers never recovered since the collapse after

the financial crisis. If anything, however, the difference in offer likelihoods between prime and

nonprime borrowers has slightly narrowed during the post–CARD Act period. As shown in

the two bottom panels, the recovery of offer likelihoods was even stronger for nonprime than

for prime borrowers in the personal loan and auto loan markets.29

5.2 Regression analysis

In this section, we formalize these graphical comparisons in a series of difference-in-differences

models, controlling for other consumer characteristics and macroeconomic factors that affect

lenders’ offer decisions as documented in Section 5. Our methodology is closely related to the

difference-in-differences approach in Agarwal et al. (2015), who compare changes in terms of

existing personal credit cards and corporate credit cards (which were unaffected by the CARD

Act) before and after the implementation of the act and across the credit score distribution.

They find that the act significantly reduced fees (among lower credit score borrowers in par-

ticular) on personal credit cards, while observing no increase in interest charges or reductions

in the volume of credit.

Our analysis extends that of Agarwal et al. (2015) in the following new directions. First,

instead of relying on existing accounts, we focus on credit offers in order to assess the CARD

Act’s effects on the extensive margin. In particular, our analysis uses a direct measure for

29The reasons why credit supply to nonprime borrowers in the personal and auto loan market was stronger
than for prime borrowers is beyond the scope of this paper. The rise of marketplace lending and subprime
auto credit extended by noncaptive finance companies are likely important factors.
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credit supply, thus circumventing the challenges posed by unobservable demand factors on

identification—challenges that were not explicitly addressed in previous work. Second, in

addition to corporate credit cards, we also include unsecured personal loans and auto loans,

all of which were unaffected by the act, as control groups for establishing a robust, plausible

counterfactual. Finally, our sample covers several more years around the CARD Act, which

allows us to better distinguish the more permanent impacts of the regulatory change from the

credit market dynamics surrounding the financial crisis.

5.2.1 Difference-in-differences results. Our difference-in-differences analysis examines

the uneven impact of the CARD Act on the supply of credit to high-risk consumers. To

simplify the exposition, we contrast consumers with credit scores below 700, or “nonprime”

consumers (NP), against all other consumers. We first focus on the likelihood of receiving an

offer and estimate the following linear probability model:

Offer =α + βNP + γ1PostCARD + γ2PostCARD × NP + ωZ + ε. (3)

The variables are defined as follows: Offer is an indicator equal to 1 when a consumer receives

an offer in a given month, NP is the nonprime consumer dummy, and PostCARD is a dummy

for whether the time period is after May 2009—the enactment of the CARD Act. Note

that we remove the credit boom period (January 2007–March 2008) from the sample for

this specification.30 The vector of consumer characteristics, Z, is similar to those controlled

for in Equation (2), except that, because of our use of the NP variable, we do not include

credit score bins in this model. Finally, we continue to control for seasonality and aggregate

time effects with month of year and year dummies. The key parameter of interest is γ2, the

coefficient on the interaction term of NP and PostCARD, which indicates how the offer

likelihood gap between nonprime and prime consumers differed before and after the passage

30In the bottom panel of Table 4, we present a version of the specification that includes the boom period
and includes indicators for both the crisis and post–CARD time periods. The coefficients on the post–CARD
Act period are essentially the same as in the upper panel.
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of the CARD Act. Because most of the provisions of the CARD Act were implemented in

February 2010, the coefficient also captures possible anticipation effects. The standard errors

are clustered by state to allow for unobserved correlations in the error term at that level of

geography.

We report the estimated coefficients of our key variables in the top panel of Table 4. As

shown in Column (1), consistent with our earlier results, nonprime consumers were generally

less likely to receive a credit card offer (the coefficient on NP is negative), and offers increased

in the later period of our sample (the coefficient on PostCARD is positive). However, the

coefficient on the interaction term between NP and PostCARD shows that the gap in the

likelihood of receiving a credit card offer between nonprime and prime consumers widened by

6.6 percentage points after the enactment of the CARD Act. This margin is both statistically

and economically significant, and consistent with the unconditional result shown in Figure 3.

We use the same specification (Equation 3) to estimate the act’s effect on other aspects of

credit card offers, conditional on receiving an offer. As shown in Columns (2) and (3) in the

top panel, after the act, credit limits on offers extended to nonprime consumers were about

$370 less than those to other consumers, whereas interest rate spreads widened by nearly an

additional 100 basis points for nonprime relative to prime consumers. Thus, relative to the

pre-act period, credit supply tightened after the CARD Act for nonprime borrowers not only

in that such consumers received even fewer offers relative to prime borrowers, but also in

that the offers they received tended to have even lower credit limits and higher interest rates.

This result is largely consistent with the hypothesis that lenders raised interest rates on new

credit card contracts responding to the provisions of the act that made contracts both more

restrictive and more difficult to re-price.

Recent work has documented the effects of credit product shopping on final prices paid

(Stango and Zinman 2016). In a similar spirit, receiving fewer credit card offers may lead

consumers who eventually take up such offers to pay higher interest rates and face less fa-

vorable non-price terms. Indeed, our back-of-the-envelope calculation (not shown) reveals
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that receiving an additional offer in a given month implies a 50-basis-point reduction in the

lowest available go-to rate, and a roughly $200 increase in credit limits.31 Thus, a reduction

in the quantity of credit supplied (offer volume) may also have effects on the quality of credit

supplied (prices and credit limits).

Interestingly, as shown in Columns (4) and (5) in the top panel of Table 4, apart from

lower credit limits and wider interest rate spreads, offers extended to nonprime consumers

seemed to be more attractive post–CARD Act in that they were more likely to offer an

introductory, or “teaser,” rate and reward programs, but less likely to impose annual fees.

These changes underscore lenders’ complex reactions to the CARD Act against the backdrop

of changing market landscape in the post-crisis era. One potential explanation is that with

the decline in offers to the very riskiest customers, the remaining offers appear more similar

to those made to prime customers, for whom no-fee and reward cards are more popular.

Alternatively, increased use of teaser rates may be reflective of a desire to mimic elements of

re-pricing with low intro rates and higher go-to rates. Of note, the smaller share of offers with

annual fees is broadly consistent with Agarwal et al. (2015). Nonetheless, the overall credit

offer environment for nonprime borrowers became considerably less generous in terms of offer

likelihood and the price and quantity of credit conditional on receiving an offer.

5.2.2 Event study results. We now examine time-varying effects of the CARD Act by

replacing the PostCARD dummy in Equation (3) with an array of quarterly dummies. To

facilitate the exposition, the second quarter of 2009 (the quarter when the act was enacted)

was chosen as the omitted quarter. For the sake of exposition, we plot only the estimated

coefficients of the quarterly dummies interacted with the NP dummy in Figures 4 and 5. The

results are consistent with those presented in Table 4. For example, the top panel of Figure

4 suggests that, relative to the quarter of enactment, nonprime borrowers enjoyed a greater

likelihood of receiving an offer than prime borrowers during the credit boom. However, the

31It is worth noting that the welfare impact of additional credit availability is ambiguous if a subset of
consumers are unsophisticated in their unsecured credit usage, and may be in fact worse off with more credit
offers. We thank an anonymous referee for this point.
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nonprime-prime gap reversed into negative territory after the enactment of the CARD Act

and stayed there through the end of our sample. Similarly, credit limits extended to nonprime

borrowers fell (the middle panel), and interest rate spreads widened significantly (the lower

panel) after the act relative to the gap between nonprime and prime borrowers that prevailed

before the act.

Figure 5 sheds more light on the evolution of other terms of credit card offers during the

post–CARD Act period. It appears that the offers initially became less attractive for nonprime

borrowers regarding teaser rates (top panel), and showed no change in fees or rewards (middle

and lower panels) immediately following the enactment of the act. The offers turned more

attractive from 2011 as the broad recovery of credit markets gained momentum and lenders

began to face an increasingly competitive environment for new customers. In sum, the event

study results confirm that the trend break in both extensive and intensive margins of credit

supply occurred at the same time as the enactment of the CARD Act. The impacts of the

act on offer likelihoods, interest rates, and annual fees have been relatively more permanent,

while the impacts on other dimensions of credit supply were relatively transitory.

5.2.3 Triple-differences results. A potential concern with the difference-in-differences

approach is that the counterfactual of prime credit card consumers may be affected by other

trends in the credit card market or in the economy as a whole. For instance, if the labor market

for more creditworthy households recovered faster during this period, then we would worry

about the parallel trends assumption required for implementing the difference-in-differences

approach. To address this concern, we follow the identification strategy of Agarwal et al.

(2015). In their study, corporate credit cards, which are not affected by the CARD Act, were

used as the control group and compared with the personal credit card market (the treatment

group) before and after the act. The Mintel data allow us to expand this approach by using

corporate cards, personal unsecured loans, and auto loans as additional control groups. All

three credit products use direct mail to a certain extent in acquiring borrowers. Because of
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product differences and data limitations, our analysis will focus on the likelihood of receiving

an offer and the offered credit limits.32

For offer likelihoods, we estimate the following “triple-difference” linear probability model

similar to Agarwal et al. (2015). As in the parsimonious model in Equation (3) above, we

contrast nonprime consumers with credit scores below 700 (NP ) against prime consumers

with higher credit scores:

Offer =α + β1NP + β2CC + β3PostCARD + γ1NP × CC + γ2PostCARD × NP+

γ3PostCARD × CC + θPostCARD × NP × CC + ωZ + ε.

(4)

The new variable CC is created to include offer information on each of the control markets,

and offer is also redefined to allow for triple interactions. For example, in the case of the auto

loan market as the counterfactual, we duplicate the sample used to estimate offer likelihoods—

Equation (3)—for each market. In the first sample, we define offer = 1 if receiving a credit

card offer, zero otherwise, and a sample dummy CC = 1. In the second sample, we define

offer = 1 if receiving an auto loan offer, zero otherwise, and CC = 0. We then append

these two samples and define the appropriate interaction and triple-interaction terms. For

this specification, the standard errors are again clustered at the state level. We adopt the

same specification for estimating offered credit limits conditional on receiving an offer, and

include the same controls as in Table 4.

The triple-difference results are reported in Table 5. The coefficient of interest is θ, the

triple-interaction term. As we can see, after the enactment of the CARD Act, the relative

likelihood of receiving an offer for nonprime consumers in the credit card market declined

relative to all three comparison markets (Columns 1, 3, and 5), with relative decreases ranging

from 5.7 to 11.2 percentage points. In addition, conditional on receiving an offer, the quantity

32In results not shown, we calculate within-consumer interest rate gaps for those consumers who receive
at least one credit card offer and at least one offer of another type. The gaps between credit card rates and
other rates appear to have widened most between the pre-crisis and post–CARD Act period for consumers
with low to moderate credit scores. These results are imprecise due to data limitations.
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of credit offered declined significantly relative to the three comparison markets (Columns 2,

4, and 6), ranging from $580 to $3,281. The remarkably similar results of the triple-difference

models across different control groups and different measures of credit risk underscore the

CARD Act’s effect of reducing the supply of credit card loans to risky nonprime borrowers.

For robustness, we allow for flexible time-varying regulatory effects by replacing the

PostCARD indicator with a full set of quarterly time dummies. Figure 6 presents the es-

timated coefficients from the regression of credit card offer likelihoods. The three panels

correspond to using corporate card, personal unsecured loan, or auto loan offers as the con-

trol groups, respectively. The patterns of coefficients derived using different control groups

consistently indicate a reduction in the supply of personal credit cards for nonprime con-

sumers after the CARD Act was enacted. For example, as shown in the top panel, the

estimated coefficients are largely positive prior to 2009:Q2, but turned mostly negative after

2009:Q2. Notably, the estimated coefficient for the triple-difference term stepped lower by a

significant margin in 2010:Q1, the first quarter the CARD Act was fully implemented, further

corroborating that the act reduced the relative supply of personal credit cards for nonprime

consumers.

6 Conclusion

In response to consumer protection advocates, the CARD Act of 2009 restricted credit card

lenders’ available contract space in terms of fees and the ability to re-price credit risk. In

this paper, we take advantage of a unique new data set of over 200,000 credit card mail

solicitations to directly observe credit card access and offer terms and document the impact

of the CARD Act. Using three alternative credit markets as counterfactuals, we show that

credit card access for the nonprime segment of the credit score distribution was differentially

affected by the CARD Act. These nonprime households were 6.6 percentage points less likely

to receive an offer after implementation of the act, and conditional on receipt, the offers were
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less generous (lower credit limits) and more costly (higher interest rates).

Our results suggest that the CARD Act had the unintended consequence that many market

observers anticipated at the time it was passed. Namely, in response to the restrictions on fee

charges and pricing risk, card issuers reduced supply to the riskiest borrowers with the most

uncertain likelihood of repayment. As we expect riskier borrowers to have been hit harder

by the Great Recession, and thus demand more credit, it is important to separately examine

supply and demand to assess the overall impact of the CARD Act on the credit card market.

Our approach isolates the supply-side response to the act, and finds a strong decrease in the

relative supply of offers to riskier borrowers.

The recent credit cycle had an enormous impact on the volume of credit card offers, which

fell by a factor of five by mid-2009 from its peak in 2007. We find that subprime offers were

prevalent during the credit expansion, but that this segment of the market contracted most

sharply during the downturn. The CARD Act appears to have only further exacerbated mar-

ket tightening for risky households. Thus the balance-sheet recession and need for deleveraging

has not been felt evenly across the credit score distribution. The underlying determinants of

this dramatic credit cycle, and the differential impact of unmet credit demand across the risk

distribution on household consumption, remain promising areas of future research.
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Figure 1
Credit card solicitation volume, new accounts opened, and lending standards

The figure shows how credit card solicitation volume tracks other measures of credit access. The top panel
shows the time series of total credit card solicitation mail volume in the United States from 2001:Q1 through
2014:Q2 using the Mintel data and the number of new credit card accounts opened, estimated using the
FRB/NY Equifax Consumer Credit Panel. The two time series have a correlation coefficient of 0.9. The
bottom panel shows the quarter-over-quarter change in credit card solicitation volume and bank-reported
changes in lending standards from the Senior Loan Officer Opinion Survey (SLOOS).
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Figure 2
The likelihood of receiving a credit card offer by credit score over the recent credit
cycle

The figure presents the relationship between the likelihood of receiving a credit card offer (in a given month)
and VantageScore 2.0 credit scores, separately for three time periods. The solid black line shows the rela-
tionship during the boom period (January 2007–March 2008). The dotted line shows the “offer curve” for
the post-crisis period but before the CARD Act was enacted, April 2008–May 2009. The final post–CARD
Act period (June 2009–June 2014) is shown with the dashed line. Shaded bands represent 95% confidence
intervals.
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Figure 3
Evolution of the likelihood of receiving an offer of various types of credit over the
recent credit cycle

The figure shows the time series of the likelihood of receiving an offer of personal credit card, corporate credit
card, personal unsecured loan, and auto loan for prime (credit score higher than 700, solid lines) and nonprime
(credit score lower than 700, dashed lines) borrowers over the recent credit cycle (January 2007–June 2014).
The quarter of the enactment of the CARD Act, second quarter of 2009, is marked with the vertical line.
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Figure 4
The CARD Act’s impact on nonprime consumers—difference-in-differences anal-
ysis on offer likelihoods, credit limits, and interest rate spreads

This figure presents the estimated coefficients of quarterly dummies interacted with the non-
prime borrower dummy in Equation (3). The top panel shows the results for offer likelihood,
the middle panel minimum credit limits offered, and the lower panel interest rate spreads over
two-year Treasury yield. The quarter of the enactment of the CARD Act, the second quarter
of 2009, is the omitted group and marked with the vertical line. The shaded areas represent
95% confidence intervals.
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Figure 5
The CARD Act’s impact on nonprime consumers—difference-in-differences anal-
ysis on introductory interest rates, annual fees, and rewards programs

This figure presents the estimated coefficients of quarterly dummies interacted with the non-
prime borrower dummy in Equation (3). The top panel shows the results for whether the
offer has promotion introductory interest rates, the middle panel whether the offer includes
annual fees, and the lower panel whether the offer has rewards programs. The quarter of the
enactment of the CARD Act, the second quarter of 2009, is the omitted group and marked
with the vertical line. The shaded areas represent 95% confidence intervals.

2007 2008 2009 2010 2011 2012 2013 2014
-50

-30

-10

 10

 30

 50
Percent

2007 2008 2009 2010 2011 2012 2013 2014
-50

-30

-10

 10

 30

 50
Percent

Have Intro Rate

2007 2008 2009 2010 2011 2012 2013 2014
-50

-30

-10

 10

 30

 50
Percent

2007 2008 2009 2010 2011 2012 2013 2014
-50

-30

-10

 10

 30

 50
Percent

Have Annual Fees

2007 2008 2009 2010 2011 2012 2013 2014
-50

-30

-10

 10

 30

 50
Percent

2007 2008 2009 2010 2011 2012 2013 2014
-50

-30

-10

 10

 30

 50
Percent

Have Rewards

38



Figure 6
The CARD Act’s impact on nonprime consumers—comparison with other types
of credit

This figure presents the estimated coefficients of triple-interaction terms, quarterly dummies
interacted with the nonprime borrower dummy and the credit card sample dummy, in Equa-
tion (4). The dependent variable is whether the consumer received an offer in a given month.
The top panel shows the results that use the corporate credit card market as the control
group, the middle panel uses the personal loan market as the control group, and the lower
panel uses the auto loan market as the control group. The quarter of the enactment of the
CARD Act, second quarter of 2009, is the omitted group and marked with the vertical line.
The shaded areas represent 95% confidence intervals.
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Table 1
Demographic and credit characteristics of the Mintel cross-sectional sample

The table presents summary statistics of key demographic and socioeconomic characteristics for the heads
of households in the Mintel monthly cross-sectional sample and compares our sample to two representative
samples of U.S. consumers. We restrict the Mintel sample to be households whose heads aged between 20 and
60 and had household annual income between $10,000 and $200,000. The final cross-sectional Mintel sample
contains slightly more than 170,000 individuals in nearly 105,000 households. For comparison, we also include
corresponding statistics estimated using the 2007, 2010, and 2013 SCF sample, subject to the same criteria
and weighted accordingly, in Column (2), and corresponding statistics from the FRBNY/Equifax Consumer
Credit Panel in Column (4).

Demographics Liability and credit history
Mintel SCF Mintel Equifax

(1) (2) (3) (4)
Mean age 45.4 41.7 Total debt (2013$) 99,645 108,101

Mean household size 2.7 2.9 Rev. debt (2013$) 10,602 12,556

High school (%) 29.8 31.9 Rev. credit limit (2013$) 42,375 36,375

Some college (%) 23.3 20.4 Utilization rate (%) 29.1 32.8

College (%) 40.5 37.6 Have credit cards (%) 75.0 64.3

Homeowner (%) 70.3 61.1 Number of credit cards 1.9 1.9

White (%) 85.0 80.2 Bankruptcy (%) 7.8 7.0

Married (%) 55.2 50.2 Other derog. (%) 7.0 10.3

Income (2013$) 71,892 66,383 Deep delinquency (%) 5.4 6.5
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Table 2
Credit card offers by credit status

The table presents summary statistics of credit card offers by credit status (prime vs. nonprime) for the full
Mintel cross-sectional sample. Prime consumers are those with a VantageScore 2.0 credit score greater than
700, while nonprime consumers are those with credit scores below this threshold. The average number of
offers is calculated conditional on receiving at least one credit card offer. Mean values are reported, with
median values shown in brackets (where applicable). All statistics are computed using the weights provided
by Mintel.

Credit cards Corporate cards Personal loans Auto loans
(1) (2) (3) (4)

Number of consumers 170,330 170,330 170,330 170,330
Number of offers 219,707 13,617 13,004 4,901

Received at least one offer (%) 50.2 5.5 6.6 2.6
Among consumers receiving offers

Avg. num. of offers received (monthly) 2.5 1.4 1.2 1.1
Avg. min. credit limit ($) 1,158 1,115
Avg. credit limit ($) 17,333 34,537
Avg. interest rate (%) 13.6 11.7 10.8 7.3
Have introductory rate (%) 68.3 57.9
Have annual fee (%) 18.9 23.0
Have rewards program (%) 67.0 92.0
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Table 3
Correlates of credit card offers

Having an offer Credit limit Spread Intro rate Annual fees Rewards
(1) (2) (3) (4) (5) (6)

Credit score bins
550–600 0.101*** -215.497*** 1.426*** 0.035** 0.053*** -0.174***

(0.009) (34.421) (0.147) (0.015) (0.013) (0.016)
600–650 0.157*** -259.486*** 2.229*** 0.067*** 0.055*** -0.239***

(0.010) (34.179) (0.124) (0.019) (0.013) (0.016)
650–700 0.226*** -221.828*** 1.719*** 0.140*** -0.067*** -0.153***

(0.011) (32.237) (0.148) (0.016) (0.009) (0.017)
700–750 0.256*** -117.095*** 0.476*** 0.179*** -0.134*** -0.024

(0.011) (33.267) (0.133) (0.016) (0.006) (0.015)
750–800 0.289*** 81.910** -0.379*** 0.203*** -0.160*** 0.052***

(0.011) (30.980) (0.138) (0.014) (0.005) (0.013)
800–850 0.295*** 306.054*** -0.839*** 0.211*** -0.161*** 0.108***

(0.011) (34.697) (0.137) (0.014) (0.006) (0.012)
850–900 0.268*** 555.911*** -0.917*** 0.187*** -0.147*** 0.136***

(0.012) (31.358) (0.134) (0.017) (0.007) (0.012)
900–950 0.258*** 691.029*** -0.824*** 0.157*** -0.121*** 0.158***

(0.011) (33.374) (0.140) (0.017) (0.007) (0.011)
> 950 0.269*** 785.355*** -0.687*** 0.131*** -0.102*** 0.167***

(0.010) (40.680) (0.136) (0.016) (0.007) (0.010)
Credit hist. attr.

Bankruptcy filer -0.069*** -227.430*** 0.772*** -0.120*** 0.104*** -0.291***
(0.008) (14.181) (0.085) (0.009) (0.010) (0.011)

Other derog rec. -0.064*** -123.720*** 0.188* -0.068*** 0.058*** -0.079***
(0.009) (13.498) (0.101) (0.009) (0.009) (0.008)

Deep del. -0.027*** -31.239 0.232** 0.062*** -0.006 0.004
(0.009) (18.969) (0.114) (0.014) (0.008) (0.013)

Recent del. -0.004*** -29.301*** 0.148*** -0.003** 0.014*** -0.022***
(0.001) (2.264) (0.015) (0.001) (0.001) (0.002)

Num inquiries -0.000 -11.824*** 0.008 -0.003*** 0.003*** -0.006***
(0.001) (1.427) (0.005) (0.000) (0.001) (0.001)

Debt-income ratio -0.001 -6.561** -0.013* -0.001 -0.001 0.001
(0.001) (2.830) (0.008) (0.001) (0.001) (0.001)

Have credit card 0.064*** 50.602*** -0.495*** -0.017*** -0.034*** 0.034***
(0.004) (12.693) (0.045) (0.003) (0.004) (0.003)

High util -0.019*** -18.374 0.317*** 0.001 0.015*** -0.014**
(0.006) (16.191) (0.044) (0.006) (0.004) (0.007)

Continued on next page
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Having an offer Credit limit Spread Intro rate Annual fees Rewards
(1) (2) (3) (4) (5) (6)

Household char.
Head age -0.001 4.495 -0.025** -0.003* 0.000 0.002*

(0.001) (4.555) (0.011) (0.002) (0.001) (0.001)
Head age2/100 0.000 -4.266 0.027** 0.003* -0.001 -0.002

(0.002) (5.230) (0.012) (0.002) (0.002) (0.001)
Married 0.004 32.000*** 0.003 0.017*** -0.007* -0.005

(0.005) (10.694) (0.032) (0.004) (0.004) (0.004)
Household size 0.007*** -11.808*** 0.037*** 0.010*** -0.009*** -0.006***

(0.002) (3.806) (0.007) (0.001) (0.001) (0.001)
White 0.036*** 18.197 -0.106*** 0.019*** -0.025*** 0.020***

(0.006) (15.242) (0.032) (0.006) (0.006) (0.004)
High school 0.013* -8.492 -0.088 0.007 -0.021*** 0.021**

(0.007) (16.784) (0.062) (0.005) (0.007) (0.008)
Some college -0.008 26.163 -0.082 -0.022*** 0.002 0.031***

(0.008) (23.909) (0.062) (0.005) (0.008) (0.007)
College 0.009 135.302*** 0.002 -0.063*** 0.041*** 0.059***

(0.008) (19.412) (0.064) (0.006) (0.007) (0.008)
Homeowner 0.013*** -0.889 -0.126*** 0.031*** -0.036*** -0.008**

(0.004) (12.814) (0.036) (0.006) (0.004) (0.004)
Log(income) 0.043*** 99.434*** -0.033 -0.052*** 0.039*** 0.049***

(0.005) (8.798) (0.022) (0.003) (0.003) (0.003)
Legal & econ. cond.

Unemp -0.011*** -2.473 0.020** -0.005* 0.011*** 0.001
(0.002) (4.901) (0.009) (0.003) (0.003) (0.001)

Homestead exempt -0.003** -2.352 0.008** -0.001 0.002*** -0.001***
(0.001) (2.802) (0.004) (0.001) (0.001) (0.000)

Property exempt -0.034* 77.232 0.153** -0.058** 0.074*** 0.003
(0.020) (50.726) (0.070) (0.024) (0.015) (0.013)

Yearly fixed effects yes yes yes yes yes yes
Monthly fixed effects yes yes yes yes yes yes

R2 / pseudo R2 0.063 0.115 0.425 0.104 0.116 0.149
N 170,330 148,642 218,711 219,707 219,707 219,707

The table presents estimates of probit (offer, has intro rate, has annual fee, has reward program) and OLS
(credit limit, spread) regressions, specified in Equation (2), to explore the correlates of credit card offers
and their features. Reported coefficients are probit marginal effects or OLS coefficients. Standard errors in
parentheses are clustered by state. *, **, and *** indicate that the estimated coefficients are statistically
significant at the 90%, 95%, and 99% levels, respectively.
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Table 4
Difference-in-differences analysis of the CARD Act’s impact on credit card offers

The table presents the results of difference-in-differences analysis that compares the CARD Act’s effect on prime and nonprime borrowers, as specified in Equation (3), showing
only coefficients on variables of key interest. The controls are identical to those in Table 3, except that, because of our use of the Nonprime variable (consumers with credit
scores below 700), we do not include credit score bins in this model. We include month-of-year dummies to account for seasonality and year dummies to capture aggregate
economic conditions. The top panel presents results estimated from a sample not including the credit boom period. The lower panel presents results estimated from the entire
sample, including the credit boom period. In the lower panel, the act’s effect is indicated by the line of “Difference between (a) and (b).” Post–CARDAct is a dummy variable
that is equal to one for months after May 2009. Reported coefficients are probit marginal effects or OLS coefficients. Standard errors in parentheses are clustered by state. *,
**, and *** indicate that the estimated coefficients are statistically significant at the 90%, 95%, and 99% levels, respectively.

Two-period analysis

Have an offer Min. limit Rate spread Have intro. rate Have annual fee Have rewards
(1) (2) (3) (4) (5) (6)

Post–CARD Act 0.036*** 392.223*** 1.126*** -0.105*** 0.095*** -0.038***
(0.009) (48.336) (0.077) (0.011) (0.009) (0.008)

Nonprime -0.057*** -105.695*** 1.516*** -0.211*** 0.235*** -0.244***
(0.008) (29.308) (0.090) (0.009) (0.013) (0.007)

Post–CARD Act × Nonprime -0.065*** -374.096*** 0.968*** 0.142*** -0.077*** 0.023***
(0.007) (38.744) (0.115) (0.010) (0.011) (0.010)

R2 0.078 0.080 0.372 0.080 0.093 0.130
N 140,629 110,541 160,534 161,433 161,433 161,433

Three-period analysis

Have an offer Min. limit Rate spread Have intro. rate Have annual fee Have rewards
(1) (2) (3) (4) (5) (6)

Pre–CARD Act -0.081*** 64.658*** -1.502*** 0.090*** 0.014** 0.003
(0.010) (21.424) (0.056) (0.007) (0.006) (0.006)

Post–CARD Act -0.039*** 433.921*** -0.499*** -0.018 0.094*** -0.036***
(0.012) (50.979) (0.122) (0.013) (0.013) (0.010)

Nonprime 0.052*** -283.872*** 1.219*** -0.059*** 0.251*** -0.260***
(0.009) (21.477) (0.053) (0.007) (0.007) (0.008)

(a) Pre–CARD Act × Nonprime -0.117*** 126.826*** 0.683*** -0.156*** -0.027** 0.020**
(0.010) (27.069) (0.103) (0.011) (0.013) (0.008)

(b) Post–CARD Act × Nonprime -0.180*** -234.738*** 1.566*** -0.013 -0.107*** 0.043***
(0.011) (32.406) (0.090) (0.008) (0.008) (0.009)

Memo: Act effects = (b) - (a) -0.064*** -361.564*** 0.883*** 0.143*** -0.079*** 0.023***
(0.005) (36.357) (0.117) (0.010) (0.011) (0.010)

R2 0.084 0.089 0.423 0.123 0.111 0.171
N 170,330 148,642 218,711 219,707 219,707 219,707
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Table 5
CARD Act effects on credit card offers in comparison with other types of credit

The table presents the results of the “triple-difference” analysis, as specified in Equation (4), showing only coefficients on
variables of key interest. The controls are identical to those in Table 3, except that, because of our use of the Nonprime
variable (consumers with credit scores below 700), we do not include credit score bins in this model. We include quarter-of-year
dummies to account for seasonality and and year dummies to capture aggregate economic conditions. Columns (1) and (2) use
the corporate card market as the control group; Columns (3) and (4) use the personal loan market as the control group; and
Columns (5) and (6) use the auto loan market as the control group. Post–CARDAct is a dummy variable that is equal to one
for months after May 2009. CreditCard is a dummy that is equal to one for observations in the personal credit card sample.
Standard errors in parentheses are clustered by state. *, **, and *** indicate that the estimated coefficients are statistically
significant at the 90%, 95%, and 99% levels, respectively.

Corporate cards Personal loans Auto loans
Have an offer Min limit Have an offer Min limit Have an offer Min limit

(1) (2) (3) (4) (5) (6)
Credit Card 0.411*** 137.855*** 0.458*** -16,772.847*** 0.501*** -37,687.512***

(0.006) (25.042) (0.007) (752.978) (0.006) (1,265.005)

Post–CARD Act -0.041*** -204.418*** -0.007 5,475.747** 0.009** -3,068.521**

(0.005) (69.291) (0.007) (2048.040) (0.004) (1218.211)

Nonprime -0.008* 110.973 0.089*** -10,716.489*** 0.081*** -5,615.165***

(0.005) (151.688) (0.005) (727.217) (0.004) (1,280.011)

Post–CARD Act × Nonprime 0.050*** 206.138 0.007 408.813 -0.003 2,896.873**

(0.004) (251.464) (0.007) (1,830.239) (0.003) (1,308.191)

Credit Card × Nonprime -0.101*** -219.140 -0.212*** 11,296.105*** -0.201*** 5,570.045***

(0.008) (144.575) (0.010) (694.499) (0.009) (1,272.956)

Credit Card × Post–CARD Act 0.087*** 560.679*** 0.029*** -5,066.191*** 0.015*** 3,456.725***

(0.005) (46.417) (0.006) (1,847.930) (0.005) (1,217.455)

Credit Card × Post–CARD Act × Nonprime -0.112*** -580.254** -0.064*** -837.758 -0.057*** -3,281.287**

(0.009) (239.161) (0.009) (1,819.879) (0.009) (1,303.923)

R2 0.288 0.079 0.261 0.068 0.311 0.762

N 281,258 114,324 281,258 116,507 281,258 112,545

45


	The CARD Act: Background and Testable Implications
	The credit card market and the CARD Act
	Potential impact on credit supply

	Data and Summary Statistics
	The Mintel data
	Summary statistics

	Mail Offers as a Measure of Credit Supply
	Evidence from aggregate data
	Evidence from bank-level data

	Screening in the Unsecured Credit Market
	An exploratory model
	Results on factors affecting offer likelihood and terms

	Credit Supply Responses to the CARD Act
	An overview of the credit cycle and identification approach
	Regression analysis
	Difference-in-differences results
	Event study results
	Triple-differences results


	Conclusion

