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Non-Technical Summary

Non-exclusive lending—whenborrowers take loans frommultiple lenders—is com-
mon in consumer credit markets, especially credit cards. Its effects are mixed. On the
one hand, it can benefit borrowers by enabling them to combine different loan prod-
ucts and avoid being “locked in” with one bank. On the other hand, it can hurt existing
lenders, since taking on new debt makes it harder for borrowers to repay earlier loans,
a problem known as debt dilution.

In this paper, wedocument new evidence on non-exclusive lending using the Brazil-
ian credit card market. We show that borrowing frommultiple card issuers is not only
widespread but growing. We also find that the likelihood of default rises with the
number of card lenders a borrower has. However, “universal default” (failing on all
cards) is rare—most borrowers keep at least one card current. Borrowers also tend to
favor certain lenders, repaying cards with higher limits, cards issued by fintechs, or
cards from banks that also provide other products like mortgages or car loans. Based
on this, we introduce the idea of informal seniority, where lenders compete to become
the borrower’s top repayment priority.

We explore this competition through a simple model in which borrowers can use
multiple lenders, and lenders invest in card features to gain repayment priority. We
find that this can create an “arms race,” where lenders offer better terms or cross-sell
products to avoid being left unpaid. A key policy takeaway is that uniform bankruptcy
rules—which require all unsecured lenders to be treated equally—may unintentionally
reduce welfare by blocking this form of competition. While our study focuses on credit
cards in Brazil, the same dynamics are likely in other markets where loans are unse-
cured and repayment order is not clearly defined.
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Resumo Não Técnico

O crédito não exclusivo— quando os tomadores pegam empréstimos de vários bancos
— émuito comumnomercado de consumo, especialmente em cartões de crédito. Seus
efeitos são ambíguos. Por um lado, pode beneficiar os tomadores ao permitir combinar
diferentes produtos financeiros e evitar depender de apenas umúnico banco. Por outro
lado, pode prejudicar credores já existentes, pois a tomada de novas dívidas dificulta
o pagamento das antigas, um problema conhecido como diluição da dívida.

Neste trabalho, documentamos novas evidências sobre crédito não exclusivo
usando o mercado de cartões de crédito no Brasil. Mostramos que a posse de cartões
de vários emissores não só é frequente, mas está crescendo. Também verificamos que
a probabilidade de inadimplência aumenta com o número de emissores de cartão que
o tomador possui. No entanto, o “default universal” (atraso em todos os cartões) é
raro — a maioria dos clientes mantém pelo menos um cartão em dia. Além disso, os
tomadores tendem a priorizar certos bancos, pagando primeiro os cartões com limites
mais altos, os emitidos por fintechs ou aqueles vinculados a instituições que também
oferecem outros produtos, como financiamentos de veículos ou hipotecas. A partir
disso, introduzimos a ideia de senioridade informal, em que os bancos competem para
se tornar a prioridade de pagamento do tomador.

Exploramos essa competição por meio de um modelo simples, no qual os tomado-
res podem usar vários bancos e os bancos investem em características do cartão para
obter prioridade de pagamento. Constatamos que isso pode ter efeitos positivos aos
usuários de cartão, pois os bancos oferecem condições melhores ou fazem venda de
outros produtos para evitar ficar sem receber. Uma implicação importante para polí-
ticas públicas é que regras de falência uniformes — que exigem tratamento igual para
todos os credores sem garantia — podem reduzir o bem-estar ao eliminar essa compe-
tição informal. Embora nosso estudo foque nos cartões de crédito no Brasil, a mesma
dinâmica provavelmente se repete em outros mercados em que os empréstimos são
sem garantia e a ordem de pagamento não é claramente definida.
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1 Introduction

Individuals frequently borrow from different financial institutions. Theoretically, the
welfare implications of non-exclusive loan contracts—that is, the ability to borrow from
multiple lenders—are ambiguous. On the one hand, non-exclusivity can benefit bor-
rowers by letting them freely shop for the best products without being locked in by
previous decisions. Additionally, it permits consumers to leverage potential synergies
across differentiated loan products and lending institutions. On the other hand, non-
exclusive contracts can generate a debt dilution problem: lendersmay impose a default
externality on others as originating a new loan can affect borrowers’ ability and incen-
tive to pay off existing loans (e.g., Bizer and DeMarzo, 1992; Green and Liu, 2021).

Yet, due to data limitations, little is known empirically about the impact of non-
exclusivity on contract terms and welfare. Indeed, the vast majority of credit regis-
ters for retail loans—such as, for instance, the Y-14 dataset in the USA—use a different
borrower identifier for each bank and product, making it difficult to reconstruct a cus-
tomer’s portfolio of loans.

In this paper, we explore the implications of contract non-exclusivity within the
context of Brazil’s credit card market. We introduce the concept of informal seniority,
which refers to the loan that the borrower prioritises repaying when they are in finan-
cial trouble. We provide empirical evidence that lenders compete to gain informal loan
seniority using contract terms (e.g., the card credit limits) and by selling other prod-
ucts (e.g., a mortgage or a car loan). Although our analysis focuses on credit card
markets, competition for loan seniority may arise whenever priority cannot be estab-
lished through contractual provisions or collateral liens (e.g., unsecured or partially
secured consumer loans). It is also likely to play an important role in environments
with weak contract enforcement or underdeveloped debt resolution institutions.1

We develop a model to analyse the repercussions of competition for repayment on
contract terms and welfare. We demonstrate that competition for loan seniority cre-

1For instance, formal personal debt resolution mechanisms are relatively uncommon in developing
economies (Indarte and Kanz, 2024).
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ates a new channel through which lenders can impose a default externality on other
lenders, and that it can either mitigate or exacerbate the standard debt dilution dis-
tortions. Because competition for repayment priority may enhance both the quality
and the continuation value of loan contracts, bankruptcy laws that impose the same
recovery rate on all loans with the same contractual seniority can decrease welfare by
shutting down competition for informal seniority.

The Brazilian credit card market offers an ideal setup for studying debt dilution.
First, the Central Bank of Brazil credit registry allows us to link each individual to their
loan products (mortgages, car loans, consumer loans, and credit cards) as well as to
their corresponding lenders and contract-specific repayment outcomes. Second, con-
tractual arrangements do not allow financial institutions to obtain seniority of their
claims over those of competing lenders. Third, debt dilution is likely to be a key driv-
ing force in this market. One reason is that owning cards from multiple financial in-
stitutions is prevalent—among 85 million credit card users in June 2022, 39.4 million
(46.5%) maintained active cards issued by two or more institutions, collectively ac-
counting for over 70% of the total outstanding credit card balance (Central Bank of
Brazil, 2022). In addition, borrowing through cards is significant: 20% of monthly
credit card purchases are not repaid at the end of the month due to revolving and buy
now, pay later. Finally, default rates are high: during our sample period, 9% of credit
card borrowers were in default on at least one card.

We start by presenting new facts about the credit card market. First, multi-card
ownership has become increasingly prevalent: between 2019 and 2022, the share of
credit card holders with active cards frommultiple financial institutions rose from 36%
to 46.5%. Next, to examine repayment behavior under financial distress, we focus on
borrowers approaching default, defined as those who remained current on all cards
until failing to make a payment on at least one. Six months after missing a payment,
the probability of being in arrears for 90 days (i.e., default) on at least one card is 46%.

Then we show that default behavior is selective: borrowers with multiple card
lenders rarely default on all of them. Among those who default on at least one card,
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only 16% default on all of their cards, meaning that 84% continue tomake payments on
at least one card. We show that banks continue to extend credit to selective defaulters
as long as they are repaid. Limits and monthly usage levels drop to zero for the cards
that selective defaulters do not pay. In contrast, limits and usage levels do not change
for the cards they repay. This implies that default costs are primarily imposed by the
bank that suffers the default.

The probability of defaulting on at least one card six months after missing a pay-
ment increases monotonically with the number of credit card lenders. Specifically, this
probability is 43% for borrowers with a single card lender, 45% for those with two
card lenders, and 47% for those with three card lenders. This relationship persists af-
ter controlling for observable borrower characteristics that could shape default rates,
including wages, debt-to-wage ratios, and debt-service-to-wage ratios. However, the
correlationmay still reflect unobserved heterogeneity that jointly affects both cardhold-
ing and default outcomes. In particular, it could arise from adverse selection—where
riskier borrowers self—select into holding multiple cards—rather than from the causal
effect of card multiplicity (moral hazard). Disentangling these mechanisms is critical,
as only moral hazard gives rise to debt dilution.

To estimate the causal effect of obtaining an additional card on default and to mea-
sure the extent of debt dilution, we exploit a novel, plausibly exogenous variation in the
number of cards owned within a difference-in-differences framework. The variation
arises when banks form partnerships with a firm. The arrangement requires employ-
ees to receive their wages through the partner bank, thereby increasing the likelihood
that they obtain a card from that bank. We compare two groups of borrowers employed
at the same firm around the time the partner bank changed: those who already had a
relationship with the partner bank before the contract (control) and those who did not
(treatment). The identification assumption is that, absent the partner bank’s change,
the two groups of workers would have continued to follow parallel trends. Thus, the
observed relative change in default probability between them can be attributed to the
increased likelihood of the treatment group obtaining a new card. We find that the
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default probability of the treated borrowers one year after the treatment increases by
1.1 percentage points. Given that treated borrowers acquire, on average, 0.11 new card
lenders, obtaining a new card lender increases default rates by 10 percentage points.

Finally, we provide evidence that lenders can compete to gain loan seniority (i.e.,
be the bank the borrower prioritises repaying) using contract terms and cross-selling
other financial products. We document that those borrowers are more likely to pri-
oritize repaying the balance on cards with the highest credit limits (5% more likely to
repay), cards issued by fintech companies (15%more likely), or cards from lenders that
have also provided them with other products, such as an auto loan (5% more likely),
a mortgage (10% more likely) but not a personal loan.

Our empirical evidence suggests that lenders impose a default externality on com-
petitors through two channels. The first is the standard debt dilution effect: granting a
loan increases the borrower’s leverage, thereby reducing their capacity to repay exist-
ing debt (e.g., Bizer and DeMarzo, 1992). The second arises when a subsequent lender
invests to obtain greater informal seniority relative to earlier lenders. We refer to this
as the competition for loan seniority channel: the issuance of a new loanmay influence
the borrower’s repayment priorities.

Guided by those key features of the credit cardmarket, we develop amodel to anal-
yse the implications of competition for loan seniority. The baseline version of themodel
features two decision periods. In the first period, each lender simultaneously offers a
loan contract, and borrowers can choose to accept any number of contracts. In the sec-
ond period, borrowers choose which loan to repay, subject to an income constraint.

For exposition purposes, we refer to the contract as a credit card contract. A credit
card contract typically includes a credit limit for the initial period, an interest rate,
and other card characteristics. We refer to those characteristics as the card quality. In
practice, the quality of a card can refer to its rewards system, the growth of its credit
limit, or to other features associated with the card, such as the bank’s mobile app or
the promise of obtaining another financial product (e.g., a mortgage). We explore each
of these interpretations in extensions of our baseline model to multiple periods. We
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show that the key implications in these extensions can be derived from the baseline
two-period model by examining a one-dimensional card quality variable whose value
depends on the borrower’s repayment behaviour in the second period.

In our model, borrowers’ card choice is driven by the following trade-off. They
can use multiple cards to leverage and thus consume more, at the risk of being able to
repay only a subset of cards. Borrowers lose the card if they do not repay its balance,
and derive some utility from keeping each card in the second period. We consider
that the utility is proportional to the card characteristics in the second period, and that
the cost of defaulting on a card decreases with the number of active cards. The latter
assumption is consistent with the data and is required for borrowers to get multiple
cards in equilibrium.2

Lenders can choose the loan interest rate, the credit limit, and can invest to increase
the borrower’s perceived value of repaying the card (i.e., the card quality). When is-
suing a loan, lenders are aware that the borrower may obtain another loan from a com-
petitor and may thus only be able to repay a fraction of their debt.

We show that lenders either overinvest or underinvest in the card quality relative to
the exclusive contract case. Incentives to overinvest arise because of an arms race: offer-
ing a higher quality relative to other banks increases the probability that the borrowers
prioritise repaying this card. Incentives to underinvest arise from lenders expecting
borrowers to default more frequently under non-exclusivity, thereby benefiting less
from the credit card’s quality.

Relative to the exclusive contracting benchmark, non-exclusivity can also result in
either higher or lower credit limits in the first period. The reason is the following. On
the one hand, non-exclusivity raises default probabilities and thereby increases lending
costs, which tends to reduce loan sizes. On the other hand, potential underinvestment
in card quality lowers origination costs, which translates into larger loan sizes.

Due to these competing channels, standard personal bankruptcy procedures, which
treat loans of the same contractual seniority equally (i.e., making them share the same

2Otherwise, a lender can offer a cardwith a credit limit such that accepting any additional loanwould
trigger default and thus be too costly to accept.
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recovery rate), can have unintended consequences. Indeed, by setting the same recov-
ery rate for each loan, those regulations shut down the competition for the loan se-
niority channel (i.e., the overinvestment). However, this overinvestment channel can
compensate for the distortions created by the underinvestment channel. As a result, in
situations where the overinvestment channel is not too strong, such regulation can be
welfare-decreasing.

Related Literature

We connect with several strands of the literature. First, we build on papers that study
sequential and non-exclusive lending. The contributions in this field are mostly the-
oretical (e.g., Bizer and DeMarzo, 1992; Kahn and Mookherjee, 1998; Parlour and Ra-
jan, 2001; Bisin and Guaitoli, 2004; Bennardo et al., 2015; DeMarzo and He, 2021; Attar
et al., 2019; Green and Liu, 2021).3 Key modelling assumptions in those models are
that default and recovery rates are the same for all loans with the same formal senior-
ity. We study a relevant market—household credit card loans—where seniority cannot
be contractually established. Moreover, in this market, lenders cannot use collateral
to exclude other lenders (e.g., Donaldson et al., 2020). Motivated by our empirical
finding that default is rarely universal, we contribute to this literature by developing
a model in which lenders can invest to secure informal loan seniority and by examin-
ing the resulting welfare implications. Our finding that bankruptcy rules may dampen
investments in card quality complements Bisin and Rampini (2006), who examine the
role of bankruptcy institutions under non-exclusivity.

Empirical papers on non-exclusivity in lending markets include Degryse et al.
(2016) and De Giorgi et al. (2023).4 We add to these papers by documenting a new
channel through which lenders impose a default externality on others: the competi-

3We focus on the debt dilution aspect of non-exclusivity. Other studies have highlighted benefits of
non-exclusivity, such as the reduction of hold-up problems (e.g., Ioannidou and Ongena, 2010) and the
provision of insurance against idiosyncratic shocks to lenders’ liquidity (e.g., Detragiache et al., 2000).

4Selective default has been documented in other contexts, but not from the perspective of lenders
competing for informal seniority. For instance, Schiantarelli et al. (2020) show that firms default more
on financially weaker banks as they perceive the value of the relationship with these banks as smaller.
They also show that these effects are stronger when legal enforcement is weaker.
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tion for loan seniority channel. Furthermore, we employ a distinct identification strat-
egy to analyze debt dilution and complement the empirical findings with a theoretical
framework that enables us to study the equilibrium implications of policies designed
to reduce debt dilution.

We also contribute to the literature on credit card borrowing.5 Credit cards are
typically the most common form of borrowing among households and are an impor-
tant source of short-term financing for both consumers and businesses.6 We show that
credit risk is bank-specific and that banks compete for repayment priority in thismarket
due to selective default and non-exclusivity.

By showing that other loan products affect credit card repayment decisions, we
also contribute to the literature on cross-selling (e.g., Robles-Garcia et al., 2022, Bas-
ten and Juelsrud, 2023). In our setting, we highlight a source of complementarity
across products that emerges from a strengthening of the relationship with borrowers,
which results in repayment prioritization. To the best of our knowledge, this source of
economies of scope has not been analyzed empirically and theoretically.

Finally, we also contribute to the literature on fintech lending (e.g., Berg et al., 2022).
We show that fintech lenders tend to obtain more informal seniority. Therefore, while
the entry of fintech companies increases competition, it may impose externalities on
previous lenders through the competition for loan seniority channel.

The rest of the paper is organized as follows. We first present the institutional set-
ting and the data in Section 2. Section 3 show the descriptive statistics, stylized facts
and reduced-form regressions. Section 4 presents the difference in difference results.
Finally, Section 5 discusses the model and the structural estimation.

5See, for instance, Agarwal et al. (2015), Fulford (2015), Stango and Zinman (2016), Ponce et al.
(2017), Keys and Wang (2019), Galenianos and Gavazza (2022), Nelson (2025), Berger et al. (2024),
Castellanos et al., 2025, Fulford and Schuh (2024), and Matcham (2024).

6See Demirgüç-Kunt et al. (2022), Fonseca and Wang (2022), and Nanda and Phillips (2023).
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2 Institutional Setting and Data

2.1 Data

We assemble data from different sources. We obtain monthly loan-level data from the
credit registry of the Central Bank of Brazil (Sistema de Informações de Créditos, SCR).
The dataset contains the universe of bank loans—mortgages, personal credit, car loans,
credit card loans, payroll-deductible loans, and others—above 200 BRL (around 35
USD). For each month and loan type, we observe outstanding loan amounts, interest
rates, defaults, and anonymized bank and borrower identifiers. For credit cards, we
observe the monthly credit card usage, the account balance, the interest rate, and the
credit limit.7 If a borrower holds multiple cards with the same bank in a given month
(e.g., two cards fromdifferent card networks), we observe aggregate amounts across all
of their cards. For borrowers in formal employment, we supplement credit information
with matched employer-employee data from the Ministry of Labor’s Relação Anual de
Informações Sociais (RAIS). These data provide information on the wage, employer, and
selected sociodemographic characteristics, including age, sex, and occupation type.

To obtain a tractable sample size, we draw a representative subsample of the econ-
omy. To ensure sufficient coverage of borrowers experiencing financial distress, we em-
ploy a stratified sampling strategy. Within each cohort (defined as a calendar month),
we partition individuals into two groups. The first group comprises individuals who
were current on all cards until failing to make a payment on at least one card in the
cohort month. We designate these individuals, who may be transitioning into default
(more than 90 days past due), as borrowers nearing distress. The second group comprises
all remaining borrowers.

7Credit card interest rate information is available only when the borrower maintains a revolving bal-
ance. The accuracy of credit card limit data improved sharply after May 2021. In certain specifications,
we will limit the data to the period following this month.
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2.2 The Credit Card Industry in Brazil

In this subsection, we use aggregated, publicly available data to present descriptive
statistics on the Brazilian credit card market and, where possible, compare them with
those of the United States.

Prevalence of multi-lender borrowing. The credit card industry has expanded rapidly
in Brazil. After a stagnant period, the number of active credit cards doubled and the
total amount of credit card loans grew by 73% between 2018 and 2023 (Appendix Fig-
ure A1). The growth in the number of cards was driven by two factors: the addition of
new users and the acquisition of cards from different banks by existing users. Accord-
ing to Central Bank of Brazil (2022), the number of credit card users increased by 31%
between June 2019 and June 2022, from 65 million to 85 million (52% of the population
aged 15 years or older).8 Over the same period, the share of users with active cards
from at least two distinct financial institutions rose from 38% to 47%, while the share
of outstanding credit card debt attributable to these borrowers increased from 58% to
70%. (Appendix Figure A2). These individuals borrow more, on average, than those
with cards issued by a single lender, accounting for 70% of aggregate credit card debt
despite representing only 47% of users in June 2022. In contrast, in the United States,
82% of consumers used a credit card in 2023, and 76.5% of consumers held two ormore
cards.9

Decomposition of card balance and default. In Appendix Figure A3, we decompose
the total credit card balance into three parts: non-interest-bearing purchases, revolv-
ing debt, and buy now, pay later. Non-interest-bearing purchases refer to transactions
made during the billing cycle that are fully due on the next due date and incur no in-
terest charges if paid by that date; revolving debt refers to the accumulation of debt

8We use population figures from the 2022 census. The expansion of digital institutions contributed to
the growth in the number of credit card users: the number of users with accounts at digital institutions
rose from 8.9 million in June 2019 to 36.5 million in June 2022. This expansion also contributed to a
decline in market concentration in credit card lending, with the Herfindahl–Hirschman Index falling
from 0.17 in 2018 to 0.11 in 2023.

9Data are drawn from the 2023 Survey and Diary of Consumer Payment Choice conducted by the Federal
Reserve Bank of Atlanta. The information on the number of cards is not fully informative about multi-
lender borrowing, since a consumer may hold multiple cards issued by the same financial institution.
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resulting from not paying the full balance of the monthly credit card bill; and buy now,
pay later debt refers to card transactions where payment is split into installments, with
or without interest charges. The composition of total credit card debt has remained sta-
ble, with non-interest-bearing purchases accounting 80% of total debt, revolving debt
10%, and buy now, pay later 10%.10 Despite no significant changes in composition, bal-
ances in default have shown an upward trend since 2018. For revolving debt, the share
of total balance in default exceeded 50% in 2023, while for buy now, pay later, this share
reached 10%.

Credit card borrowing in household balance sheets. Appendix Figure A4 shows that
credit card revolving and buy now, pay later have the highest interest rates among
the main loan types, with monthly interest rates reaching more than 10% for revolving
debt. In Appendix Figure A5, we show that the participation of credit card debt in total
household debt increased from 12.7% to 15%between 2018 and 2023.11 Although credit
cards represented 12.7% of total household debt in 2018, they accounted for 37.5% of
the household debt overdue bymore than 15 days. This share increased to 55% in 2023.
In the United States, credit cards accounted for 6% of total household debt in 2023.12

3 Stylized Facts about Non-Exclusive Lending and De-

fault

In this section, we provide descriptive statistics and stylized facts obtained from the
sample described in Section 2.1, covering the period from June 2019 to June 2022.

3.1 Summary Statistics

This section reports summary statistics of our dataset.
In Table 1, we report summary statistics for groups of individuals owning different

10In comparison, in the United States, 50% of households report not repaying their credit card balance
in full at the end of the month. See, for instance, (Lee and Maxted, 2025).

11Credit cards are the most common loan contract, accounting for more than 50% of total household
loan contracts.

12New York Fed Consumer Credit Panel.
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numbers of active cards issued by different institutions. We report these statistics sep-
arately for borrowers nearing distress and for a random sample of the overall population.

While 40% of the overall population holds credit cards frommore than one financial
institution, the incidence is significantly higher among borrowers nearing distress, at 53%.
Within this group, 27% hold cards from two institutions, 14% from three, 6% from four,
3% from five, and another 3% from six ormore institutions. Figure 1 confirms the trend
documented in Section 2.2, namely that the number of active card lenders per borrower
has been increasing since 2019.

The average age decreases slightly with the number of card lenders in the popu-
lation, falling from 45 years among individuals with a single card lender to 41 years
among those with six or more card lenders. Individuals with a larger number of credit
card lenders are more likely to hold formal employment. For example, 36% of those
with a single card lender are formally employed, compared to 46% among those with
three card lenders. Wages exhibit an approximately inverted U-shaped relationship
with the number of card lenders. Averagemonthly earnings rise from3,757 BRL among
individuals with a single card to 4,171 BRL among those with three cards, and subse-
quently decline to 3,812 BRL for individuals with four cards. Individuals with a greater
number of card lenders exhibit a higher debt-service-to-income ratio (18%, 38%, and
59% for those with one, three, and five cards, respectively), as well as higher average
limit utilization across their cards (54%, 58%, and 64%). They also rely more heav-
ily on other forms of credit. For example, 7%, 16%, and 26% of individuals with one,
three, or five cards, respectively, hold an auto loan, while the corresponding figures for
consumer loans are 14%, 27%, and 42%.

Individuals in the borrowers nearing distress group tend to have lower incomes (earn-
ing roughly 1,000 BRL less permonth) and aremore likely towork informally (by about
5–10 percentage points). They are also more leveraged, exhibiting higher credit card
limit utilization and a greater propensity to hold other types of loans.

In Table 2, we report default rates in the month before the cohort by category of
number of card lenders. By construction, the share of borrowers with at least one card
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in default in the borrower nearing distress subsample is zero across all categories. In
the general population, this share increases monotonically with the number of card
lenders. However, for other loan types, default rates do not follow this pattern. In the
borrowers nearing distress group, borrowers with one card lender have a higher prob-
ability of defaulting on other loans compared to borrowers with more than one card
lender.

3.2 Stylized Facts About Default in the Credit Card Market

In this section, we provide four new stylized facts about default behavior in the credit
cardmarket. First, we show thatmany borrowers default on only a subset of their cards.
Second, we show that the default probability of borrowers nearing distress six months
after missing a payment increases with the number of cards, even after controlling for
observable determinants of default. Third, we show that lenders do not cancel the
credit limit on borrowers who defaulted on a competitor’s card. Finally, we show that
borrowers tend to prioritize repaying cardswith better terms and cards issued by banks
that offer them other financial products.

Fact 1: Many borrowers default on only a subset of their cards.

To derive the first fact, we focus on the borrowers nearing distress group. These individ-
uals were in good standing with all their cards in month t−1 and then miss a payment
(overdue for more than 15 days) in time t. We investigate whether these individuals
default on all or a subset of their loans six months later, defining a loan as in default if
it is more than 90 days overdue.13

In Table 3, we show that 46% of borrower nearing distress become more than 90 days
overdue on at least one card and that this number increases monotonically with the
number of card lenders. This group of individuals can be decomposed into two sub-
groups: universal defaulters, who default on all cards (24%), selective defaulters, who

13The results of the paper are not driven by the choice tomeasure default sixmonths after the borrower
first misses a payment. Figure A6 replicates part of the analysis using alternative horizons.
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default on some cards and repay others (21%).14

These figures include individuals who have only one card and, therefore, cannot
default selectively. Whenwe restrict the analysis to individualswith two ormore cards,
we find that the vast majority of defaults are selective. For example, 45% of borrower
nearing distress with two card lenders become more than 90 days overdue on at least
one card. This figure can be broken down into 11% of universal defaulters and 34% of
selective defaulters. That is, conditional on defaulting on at least one card, 76%=34/55
of borrowers repay at least one card. This proportion increases with the number of
cards held by borrowers: 87% for borrowerswith three card lenders, 92% for borrowers
with four card lenders, 94% for borrowerswith five card lenders, and 97% for borrowers
with six or more card lenders. When we weight these proportions by the share of
borrowers in each category, we find that, among borrowers with two or more credit
card lenders who default on at least one card, only 16% default on all of their cards.

While the term selective default could apply to individuals who repay a subset of
their credit card loans, they may default on the card for which they lack sufficient re-
sources to repay, suggesting that the default decision is driven solely by liquidity con-
straints rather than a deliberate choice. In this case, selective defaulters would default
on the cards that constitute the majority of their debt, implying that the distribution of
the share of the total balance in default would be concentrated above the 50% thresh-
old. However, as shown in Appendix Figure A8, the distribution does not follow this
pattern. Specifically, there is a large group of selective defaulters who default on cards
accounting for less than 50% of their balance, suggesting that they had sufficient re-
sources to pay these cards but chose not to.

Motivated by this fact, we create a more conservative measure of selective default.
We identify borrowers who default on the cards that account for less than 50% of their
total credit card debt. In Table 3, we show that selective defaulters (21%) are comprised
of two groups: those that default on less than 50% of their credit card balance (9%
of borrowers), and those that default on more than 50% of their credit card balance

14The two numbers add to 45% and not 46% due to rounding.
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(12% of borrowers). That is, at least 43%=9/21 of selective defaulters made a deliberate
repayment choice. The proportion of these borrowers also increases with the number
of cards.

In Table 4, we show that selective defaulters typically hold more cards, have a
greater number of bank relationships, and a higher debt-service-to-income ratio than
universal defaulters and no-defaulters. While selective defaulters have higher incomes
and credit card balances compared to universal defaulters, their income and balances
are lower than those of non-defaulters. Regarding other loan types, selective defaulters
tend to have more outstanding loans than universal defaulters.

In Figure 2, we show that all default measures are increasing over time, potentially
due to the expansion in the number of credit cards. In Appendix Figure A7, we present
the same figures for individuals with at least two card lenders. In this subsample, the
incidence of selective default is significantly higher, as we exclude individuals with
only one card, who can only default universally. The figures confirm that the incidence
of selective default is increasing over time.

In Appendix Table A2, we note that selective default implies that the share of credit
card contracts in default (7%) underestimates the share of borrowers with at least one
card in default (9.2%). This discrepancy becomes more pronounced for borrowers
with more than two active lenders, where 7% of contracts are in default, while 12.2%
of borrowers have at least one card in default.

Fact 2: The share of borrowers who default on at least one card increases with the

number of card lenders, even after controlling for observable characteristics.

In Tables 2 and 3, we show that default rates (at the borrower level) increase mono-
tonically with the number of card lenders. For instance, six months after missing a
payment, the probability that borrowers nearing distress default on at least one card is
43% for borrowers with a single card lender, 45% for those with two card lenders, and
47% for those with three card lenders. This relationship may be driven by factors such
as income, liquidity, and leverage. In Table 5, we try to control these variables and ad-
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ditional covariates in the subsample of formal workers, for whom salary information is
available. The positive association between borrower-level defaults and the number of
card lenders persists even after controlling for wage, the debt-service-to-income ratio
(a proxy for liquidity), the total-debt-to-wage ratio (a proxy for leverage), and other
characteristics including age, gender, and tenure at the last job.

Fact 3: Lenders do not cancel the credit limit of borrowers who defaulted on a com-

petitor’s card.

In Figure 3, we show that defaults entail the loss of the defaulted card, as the limit
available and monthly card usage drop to zero. However, select defaulters keep the
limit and usage amounts of the cards they repay. In other words, as long as banks
remain the prioritized lender, they continue to supply credit to selective defaulters.

Fact 4: Borrowers prioritize repaying cards with better terms.

To understand the characteristics of the bank-borrower relationship that predict default
(or repayment), we use the sample of selective defaulters that repay a subset of their
loans and data at the borrower-cohort-bank level. We estimate the following regres-
sion:

yicb = βXicb + αic + ϵicb

where yicb is a binary variable that takes the value one if, six months after becom-
ing overdue for more than 15 days in any card, individual i of cohort c defaults (i.e.,
is more than 90 days overdue) on the credit card issued by bank b. The vector Xibc

contains borrower-bank characteristics measured in the month when the borrower be-
comes overdue for more than 15 days: limit available, limit utilization, global limit,
loan balances, dummies for other active loan types, dummies for non-performance of
other loan types, and dummies for bank types (digital or state-owned). We include
borrower-cohort fixed effects (αic). We report descriptive statistics of the regression
variables in Table 6. Selective defaulters default on 45% of their banks on average. In
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69% of card relationships, borrowers used up all their credit card limits (100% of the
limit); in 11%, more than 90% and less than 100%; in only 20% of card relationships,
borrowers used less than 80% of the limit. 23% of relationships are with digital banks,
11% with state-owned banks, and the remainder (66%) with other banks. 6% of rela-
tionships contain an active payroll loan, 1% an active mortgage, 2% an auto loan, 12%
a personal (consumer) loan, and 16% other loan types.

We report regression results in Table 7. Borrowers tend to default more on cards for
which there is less limit available. In particular, default probabilities increase sharply
(40%) on the card forwhich there is no limit available (100%utilization). Recalling that
themean of the dependent variable is 45%, the limit available seems to be an important
driver of repayment choice.

Borrowers tend to default less on banks where they have a positive global limit,
which includes limits for other loan types such as overdraft. Borrowers tend to default
less on digital banks (-18%) and more on government banks (14%), meaning that bor-
rowers may value their relationship with digital banks more than with other types of
banks or that digital bank have a better debt recollection infrastructure.

In general, borrowers tend to default less on banks where they have other loan
products: payroll (-6%), mortgage (-12%), auto loan (-5%), and other loans (-8%).
However, default is more likely if the borrower has personal loans with the bank (4%).
These results suggest that offering one loan type may increase the profitability of an-
other, as it strengthens the bank’s relationship with the borrower and improves its po-
sition in the repayment hierarchy. If the borrower already defaulted on other products
from that bank, then it is also much more likely to default on the credit card from that
bank rather than from another bank.

4 Difference-in-Differences

In Table 5, we show a positive relationship between the number of card lenders and
default probabilities at the borrower level, even after controlling for observable default
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determinants. However, this relationship may arise from both unobserved borrower
heterogeneity—for example, higher-risk borrowers may be more likely to obtain addi-
tional cards (adverse selection)—-and the causal effect of forming new card relation-
ships. Identifying the relative contribution of these channels is crucial, as the latter
mechanism results has a direct effect on debt dilution.15

To determine the causal impact of obtaining a new card, we employ a difference-
in-differences approach. We achieve this by leveraging certain institutional features of
the Brazilian market. In particular, banks commonly form partnerships with firms to
obtain the rights to process employee salary payments. The arrangement effectively
mandates that employees receive their wages through the partner bank, increasing the
likelihood that employees will obtain a card from that bank. We thus compare two
groups of borrowers who worked at the same firm around the time the partner bank
changed. The first group already had a relationship with the partner bank before it
won (control), while the second did not (treatment). The identifying assumption is
that the relative change in default probability between the two groups is due to the
impact of the treatment group getting a new card. Appendix Figure A9 summarizes
the research design.

We construct a worker-level panel around the month in which a new bank is as-
signed tomanage a firm’s payroll. We retainworkerswho remain employed at the same
firm throughout the entire window, are active credit card users, and rely exclusively
on this type of loan.16 We examine events (i.e., changes in banks managing payroll
payments) occurring within the twelve months between May 2017 and April 2018.17

15When the recovery rate conditional on default is zero, debt dilution operates via the impact on loan
origination on default probabilities. When the loan recovery rate is different from zero conditional on
default, debt dilution can also occur even without an impact on default rates.

16Restricting the sample to borrowers who rely exclusively on credit cards is not ideal, as it conditions
on post-treatment borrowing choices. Nonetheless, this restriction is necessary to rule out the possibility
that the treatment alters demand for other loan types, particularlywage-backed personal loans. Restrict-
ing the sample to workers who remain at the same firm throughout the observation window allows us
to indirectly control for changes in wages (for instance, when examining the debt-to-wage ratio) as well
as to account for firm-by-time fixed effects.

17We base our sample selection on two main considerations. First, in May 2019, a change occurred in
the reporting standards for credit card loans, makingApril 2018 the last month for whichwe can observe
an a long eneough post-event window (12 months) under a consistent reporting regime. Second, we
focus on a period prior to the rise of digital banks as significant market players. Following their entry,
the cost of obtaining a new credit card declined substantially, reducing the likelihood that our treatment
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Appendix Table A5 reports the characteristics of treated and control individuals in the
month prior to the new bank assuming management of payroll. Control and treated
individuals are similar in terms of the number of card lenders and debt-to-wage ratio:
on average, control individuals have 1.5 card lenders and a debt-to-wage ratio of 1.5,
compared to 1.2 card lenders and a debt-to-wage ratio of 1.3 among treated individuals.
However, the groups differ slightly in baseline default rates: 5% of treated individuals
are delinquent on some card and 4% are in default on at least one card, compared to
2% and 2%, respectively, among control individuals. Given that differences in baseline
default rates may influence future borrowing trajectories, our regression specification
allows for heterogeneous trends by baseline default status. The majority of individuals
in our sample (80%) belong to the treatment group; only 20% already held a card from
the bank that subsequently assumed management of the firm’s payroll.

We estimate the following event-study regression to capture the dynamics of the
effects:

yit =
τ=6∑
τ=1

β−τ × Treati,−τ +
τ=15∑
τ=0

βτ × Treati,τ + αi + αf(i)t + αd(i)t + ϵit (1)

where i indexes the individual, t the calendar month, and f(i) the firm where indi-
vidual i works. The variable Treati,t−τ is a dummy variable that takes the value one
if individual i belongs to the treatment group and the new bank starts managing firm
f(i)’s payroll τ months after t. The variable Treati,t+τ is a dummy variable that takes
the value one if individual i belongs to the treatment group and the new bank starts
managing firm f(i)’s payroll τ months before t. We control for time-invariant worker
heterogeneity by including individual fixed effects, αi, and we control for time-varying
shocks to all workers of firm f(i) by including firm-by-time fixed effects, αf(i)t. Because
baseline differences in default status may shape subsequent borrowing trajectories, we
interact time dummies with an indicator for whether borrower i had a default on any
card in the month prior to the new bank assuming management of firm f(i)’s payroll,
αd(i)t. We cluster standard errors at the firm level.
would remain effective.
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We also estimate the following specification at the individual-month level:

yit = β1 × Post_Treat[0−6]
it + β2Post_Treat[7−15]

it + αi + αf(i)t + αd(i)t + ϵit (2)

where the variable Post_Treat[0−6]
it is a dummy equal to one if individual i belongs to

the treatment group and period t falls within zero to sixmonths after the date onwhich
a new bank assumes management of firm f(i)’s payroll. The variable Post_Treat[7−15]

it

is a dummy equal to one if individual i belongs to the treatment group and period
t falls within seven to fifteen months after the date on which a new bank assumes
management of firm f(i)’s payroll.

Figure 4 plots the estimated coefficients from Equation 1. On average, individuals
in the treated group obtain 0.11 more card lenders than those in the control group.
The take-up is gradual and peaks about 10 months after a new bank begins manag-
ing salaries. The debt-to-wage ratio also increases gradually. Interestingly, the debt-
to-wage ratio begins to rise before the number of cards increases, suggesting that the
prospect of obtaining a new card influences the utilization of existing cards. We also
observe that the delinquency (more than 15 days overdue) and default (more than
90 days overdue) rates increase. These effects start about 12 months after a new bank
begins managing salaries. Across all outcomes, treated and control borrowers exhibit
parallel trends in the pre-treatment period.

Table 8 reports the estimated coefficients from Equation 2 and shows similar pat-
terns. We find that the treatment leads to an increase in the number of cards held, the
total debt-to-wage ratio, and the rates of delinquency and default. On average, treated
individuals increase the number of card lenders by 0.11, and their probability of de-
fault rises by 1.1 percentage points. Consequently, obtaining a new card lender raises
default rates by 10 percentage points.

Appendix Table A5 shows that only a small fraction of treated borrowers use
a card from the new bank at some point of the post-treatment period (163 out of
2,864, or 5.7%). We refer to these individuals as compliers. Given the small num-
ber of compliers, the overall treated-versus-control comparison is largely driven by
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treated borrowers who do not take up a new card (non-compliers). Therefore, Ap-
pendix Figure A10 reports results separately for compliers and non-compliers. While
all three groups—compliers, non-compliers, and control individuals—exhibit parallel
pre-treatment trajectories, treatment effects are substantially larger for compliers. In
particular, compliers experience earlier and sharper increases in delinquency and de-
fault rates.

5 Model

Section 3.2 provides suggestive evidence that lenders can use credit card terms (e.g.,
credit limit) and cross-sell other products to gain informal seniority. To study the im-
pact of competing for informal seniority on contract terms and welfare, we develop a
model with non-exclusive loan contracts.

In our model, the economy is populated with two groups of agents: borrowers and
lenders. There is an arbitrary number of borrowers indexed by i and an arbitrary num-
ber of lenders indexed by c.

There are two periods in which agents make decisions. At the beginning of period
1, lenders simultaneously offer loan contracts, and borrowers choose how many con-
tracts to accept. For each borrower i, let Ci denote the set of cards selected in the first
period. In the second period, borrower i chooses which contracts to repay; we denote
the corresponding set of repaid contracts by Ri.

For exposition purposes, we refer to a contract as a credit card. Each credit card c

has a a credit limit Lc in period 1 and a gross interest rate rc. We denote Rc := Lc · rc

the debt face value, due in period 2. The card also has characteristics that depend on
the repayment behaviour, which we denote by the vector qc(R). To streamline the no-
tation, we denote qc instead of qc(R) when unambiguous, and refer to qc as the card
quality. In the main section, we interpret the vector qc as a rewards system that pro-
vides the borrower with benefits at the end of the second period depending on the
repayment behavior. We show in the appendix that our parametric assumptions are
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general enough so that qc can be interpreted, in an extended three-period model, as
the credit card terms (credit limit and interest rate) in the second and third periods, or
as other products being offered in the second period (e.g., mortgage, or other loans).

The following subsections characterize the behaviour of the borrowers (Section 5.1)
and the lenders (Section 5.2).

5.1 Borrowers

This section describes borrower i’s choice of cards and repayment behaviour. For no-
tational clarity, we omit the index i throughout this section.

To build intuition, we begin by providing a micro-founded version of the borrower
problem (Section 5.1.1). In Section 5.1.2, we then show how to parameterise the micro-
founded model to get the functional form used in Section 5.1.2 and in the structural
model. While the micro-foundation of Section 5.1.1 provides intuition, the reduced-
form approach of Section 5.1.2 can bemicro-founded by linearising anymodel inwhich
the utility function is increasing in the loan size and decreasing in the debt face value.

5.1.1 Microfoundation

The borrower i gets income Wt in each period (t ∈ {1, 2}). In period 1, the borrower
can borrow using credit cards in order to consume. Their budget constraint in the first
period is denoted c1p1 =

∑
c∈C Lc +W1, where c1p1 is the consumption basket time its

price. In period 2, the borrower chooses how much to consume and whether to repay
credit card debt. Their budget constraint is c2p2 = W2 −

∑
c∈R Rc. The set of cards

borrowers repay in period 2 (R) must be feasible. That is, the amount the borrower
repays (∑c∈R Rc) cannot exceed their disposable income in the second period (W2).
We define the feasible set F (C) as:

R ⊂ F (C) := {f ⊂ C :
∑
c∈f

Rc ≤ W2} (3)

Guided by the data, we start bymaking two simplifying assumptions. First, we con-
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sider that borrowers max out the credit limits (Lc) on each card c ∈ C they own. This
can be micro-founded with a model in which the marginal utility of consumption is
higher in the first period than the marginal utility of consumption in the second period
times the lender’s marginal cost of lending.18 Second, conditional on repaying a card
in period 2, the borrower repays it entirely. This behaviour can be micro-founded by
lenders optimally choosing to cancel the borrower’s card if it is not repaid fully, thereby
maximising repayment probability (see Appendix A2). Those two assumptions sim-
plify the borrower problem: they only choose the set of cards to own and repay, rather
than the amounts they borrow and repay on each card they own.

The borrower’s i utility in period 1 is the sum of their utility derived from consump-
tion in periods 1 (u(ct, C)) and 2 (U(ct+1, q,R)), plus the indirect utility of owning a
card at the end of period 2 (captured by q in U(ct+1, q,R)). The borrower chooses con-
sumption ct, the set of cards to own C, and the set to repayR, to maximize their utility
subject to their budget constraint:

u(L,R, q) = max
c1,C∈P (B)

u(c1, C) + βE[ max
c2,R∈F (C)

U(c2, q,R)] (4)

s.t. c1p1 =
∑
c∈C

Lc +W1

c2p2 = W2 −
∑
c∈R

Rc

We use the notation L := (Lc)c∈[[1,|B|]], (Rc)c∈[[1,|B|]] and (qc)c∈[[1,|B|]] for the vectors of credit
limits, interest rates, and card quality available in themarket. B is the set of cards banks
offer, |B| the number of cards offered and P (B) the power set of B.

The fact that the utility in period 1 depends on the set of cards C captures the non-
monetary benefits of cards (e.g., convenience as ameans of payment). The card quality
q and the repayment setR in the second period utility capture the non-monetary costs
and benefits of defaulting or repaying the card.

The borrower problem 4 highlights that getting more cards allows the borrower
18Consumers may also place greater value on credit cards with higher limits, as these provide more

readily accessible funds to address expenditure shocks.

27



to consume more in the first period, but this also increases repayment, and thus the
probability of defaulting in the second period.

5.1.2 Parametrization

We now make some parametric assumptions to go from problem 4 to the utility func-
tion used in the theoretical analysis and in the empirical model. Using the budget
constraint to replace ct in the utility function, assuming that utilities are linear in con-
sumption, normalising pt+1 = 1 and defining p−1

t+1 = α, we get:

u(L,R, q) := max
C∈P (B)

period 1︷ ︸︸ ︷∑
c∈C

αLc + εic +βEϵ[

period 2︷ ︸︸ ︷
U(L,R, q, C)] (5)

U(L,R, q, C) := max
R∈F (C)

Wi −
∑
r∈R

[Rr − ϵir] + V (q,R) (6)

The random variables ϵic and εir are borrower card-specific variables that affect the
value of owning or not (and repaying or not) the card. Formally, εic and ϵir are drawn
from continuous probability distribution functions. They are introduced to allow the
demand and default functions, defined in the next section, to be continuous. εic value is
realized in period 1 and is observable by the borrower only. ϵir is defined on a bounded
set S. Its value is realized in period 2.

The function V (q,R) represent the utility of repaying (when c ∈ R) or not (when
c /∈ R) cards. Specifying V (q,R) =

∑
c Vc(qc,R), we can interpret Vc(qc, {c}) as the util-

ity derived from using the card c rewards at the end of period 2. Vc(qc, {∅}) captures
the cost of not repaying card c. Examples include having a lower credit score condi-
tional on not repaying the card or being unable to use the rewards because the lender
canceled the card.

Appendix C discusses the micro-foundations for Vc across the three channels that
allow lenders to gain seniority: by offering rewards, modifying the card terms condi-
tional on repayments, or cross-selling products. The three channels are equivalent as
they lead to a Vc function that is increasing in qc(R) ∈ R.
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5.2 Lenders

This section describes how lender c design their loan contract.
In period 1, lenders observe all parameters except the demand and repayment

shocks (ϵic and εir). As lenders know the borrower’s willingness to pay for the loan
(i.e., α

β
), the equilibrium in which the lender chooses the pricing schedule r(L) —i.e.

the interest rate as a function of the amount borrowed— is equivalent to the one in
which lenders directly choose the repayment R := r(L) and the loan size L (i.e., the
credit limit).

For each borrower i, lender c chooses the card loan sizeL, its repaymentR, and qual-
ity q to maximise static profits conditional on their expectations about other lenders’
offers and borrowers’ behaviour. The profits is the probability of the borrower accept-
ing the contract (Dc(·)) times the net present value of the credit card contract (NPV (·)).
Investing in the card quality qc costs c(qc, θc(Rc, qc)) and increases the probability of the
borrower repaying the card θc(Rc, qc). Depending on the interpretation of qc, the costs
may be paid before knowing if the borrower repaid. Formally, we have:

max
{Lc,Rc,qc}

Dc(u(Rc, Lc, qc))[NPV (Rc, Lc, qc, θ(Rc, qc))] (7)

The demand function Dc(u(Rc, Lc, qc)) := Pr(c ∈ C) is the probability that the bor-
rower gets a card from bank c. θ(Rc, qc) := Pr(c ∈ R) is the probability that they
repays bank c. The probabilities are derived from the borrower problem (5), condi-
tional on knowing the distribution of ϵir and εic but not their realization. Making the
default probability depend on the contract terms offered by lender c as well as all its
competitors is the main departure from standard models of non-exclusivity.

We consider the expected net present value of lending NPV is a function of the
loan present value (θ(Rc, qc)R), the cost of originating the card (mc(θ)L) and the cost
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of quality (cc(qc, θc(Rc, qc))). Formally, we have:

NPV (Rc, Lc, qc, θ(Rc, qc)) :=

Profits from transacting︷︸︸︷
τL +

Profits from revolving︷ ︸︸ ︷
pr[θ(R, qc)Rc −mc(θ)L]−cc((qc, θc(Rc, qc))

(8)

The quantity τL is the net profitsmade from fees. With some exogenous probability
pr (equal to 1 in the micro-founded example of Section 5.1.1, and captured by α and β

in the reduced form specification 5.1.2), the borrower revolves. In that case, the lender
earns in expectation θ(R, qc)Rc and pays the additional costsmc(θ)L. Appendix D dis-
cussesmicro-foundations for the function cc for the three channels that allow lenders to
gain seniority: offering rewards, modifying the card terms conditional on repayments,
or cross-selling products. Until the normative analysis (Section 6.2.3), these distinc-
tions are not relevant.

We consider that the marginal cost of lendingmc(θ) is a function of the is the aver-
age survival probabilities of borrower i (θ := 1

|Ci|
∑

c∈Ci θc). One interpretation of this
modelling is that themarginal costs of lending increase in default probabilities through
capital requirements, and that lenders do not internalize the impact of their behaviour
on capital requirements. In our model, the key distortion is on contract terms qc. Those
distortions are not qualitatively affected by our assumption aboutmc(θ). However, this
modelling ofmc(θ) allows to capture the standard effect of non-exclusivity on Lc: it in-
creases the real cost of lending and thus lowers the equilibrium loan size as in Parlour
and Rajan (2001). An alternative is to make default costly for the lender so that it de-
stroys resources instead of just relocating borrowers’ wealth across banks as in Parlour
and Rajan (2001) for instance. The fact that lenders do not internalise the impact of
default on capital requirements is made to simplify the equations.

6 Equilibrium Analysis

In this section, we analyse the properties of the model using a stripped-down param-
eterization, to focus on building intuition about the economics at play. In particular,
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we consider that all borrowers revolve, lenders are symmetric and earn no transaction
fees (i.e., lenders’ demand and net present value functions have the same parameters
with τ = 0 and pr = 1).

6.1 Exclusive Contract Equilibrium

To build intuition, let us first analyse the exclusive contract equilibrium. That is, the
case in which borrowers can accept at most one contract.

6.1.1 Relevant Parameters’ Value

To focus on a relevant equilibrium in which borrowers get a credit card, we restrict the
values that the parameters can take. Formally, the set of parameters must be such that
the following conditions are satisfied:

Conditions A1:

α− βmc(θ) > 0, ∀θ (9)

Vc(q, {c}) + ϵir −R > Vc(q, ∅), ∀R ≤ Wi,∀ϵir ∈ S (10)

Equation 9 ensures that lending generates social surplus. It asserts that themarginal
utility of loan (α) is larger than the marginal cost of lending.

Equation 10 describes the condition for borrowers to have incentives to repay their
loans so that the market does not break down. The equation states that defaulting on
all cards is costly: the benefit of repaying the loan (Vc(q, {c})) minus its cost (ϵir + R)
are always higher than the utility of not repaying the loan (Vc(q, {∅})). The fact that
the condition 10 holds ∀ϵir ∈ S is made for simplicity of the exposition, so that defaults
never happen in the exclusive contract case.19

With those assumptions, it is optimal for the lender to cancel the cards when the
borrower does not repay.20 Without loss of generality, we thus normalise Vc(q, ∅) to 0,
set the card quality in the default state (qc(∅)) to zero and focus on qc = qc({c}).

19For lending to happen, it is sufficient to have the condition hold for some ϵir.
20Borrower will never default, and the cost increases in the card quality in the default state.
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6.1.2 Equilibrium contracts

The exclusive equilibrium contract (RE, LE, qE) when lenders are homogeneous is:

θE = 1 (11)

RE = W (12)

LE =

Lender break even condition︷ ︸︸ ︷
W − c(qE, θE)

mc(θE)
−

inverse demand semi−elasticity︷︸︸︷
ε−1 (13)

qE := {q : βV ′(q)

c′(q, θE)
=

α

mc︸ ︷︷ ︸
Equalized Marginal rate of transformation

} (14)

Proof: See Appendix A1.

Technical considerations: To get a closed form formula for the demand
semi-elasticity at equilibrium, we assume that demand has a logit form (i.e.,
Db(u) :=

exp(σub)∑
l exp(σul)

where ux is the borrower utility when getting a card at bank x). In
a symmetric equilibrium, the semi-elasticity with respect to loan size is thus 1

ασ(1− 1
|B| )

.
We consider that the inverse demand semi-elasticity ε−1 is smaller than W−c(q∗,1)

mc(1)
so

that L > 0.

Equilibrium contracts: Because of assumption 10, defaulting is costly for the bor-
rower. The contract is thus set so that borrowers never default (i.e, θE = 1 in Equation
11).

Equation 12 states that the debt face value is equal to the borrower’s income. It
is optimal to let the borrower borrow as much as their income allows (i.e., R = W)
because of the positive net present value of lending assumption (Equation 9),

The equilibrium loan size in Equation 13 features two elements. The first one is
the loan size if lenders were to break even (W−c(qE)

mc(1)
). The second one is negative and

equal to the interest rate markup (ε−1 > 0). The markup is the inverse demand semi-
elasticity with respect to loan size. It captures the fact that lenders have some degree
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of market power when the demand elasticity is large and can thus charge above the
marginal cost of lending ( ε−1

L
for each dollar lent).

The fact that repayment R is bounded by income W implies a trade-off between
lending L and quality q. The trade-off is captured by Equation 14. Absent this trade-
off, the optimal quality would be that the marginal benefit of lending equates to its
costs: βV ′(q) = c′(q, 1). Because the borrower resource is limited by W , the lender
needs to select whether to offer a larger credit limit (L) or a larger quality (q). Thus,
the optimal contract is such that the marginal rate of transformation of lending equals
the investment one (Equation 14). It implies that the optimal quality is such that
mc
α
βV ′(q) = c′(q). The higher is the value of lending (i.e., mc

α
low), the lower is the

card quality.

6.2 Non-Exclusive Contract Equilibrium

Let us now analyse the non-exclusive contract equilibrium.

6.2.1 Relevant Parameters’ Value

Depending on the parameter values, the market can either break down, be equivalent
to the exclusive contract equilibrium, or feature borrowers owning multiple cards.

For instance, if the cost of defaulting is too high for borrowers, the non-exclusive
equilibrium contracts and the exclusive ones are identical. The reason is the following.
Consider a contract with the same characteristics as the exclusive contract (LE, RE, qE)
described in the previous section. The debt capacity of a borrower accepting this con-
tract is maxed out. Thus, getting any additional contract would trigger default, which
is too costly for the borrower.

To focus on the situation where the exclusive and non-exclusive cases differ, we add
some curvature to the default cost function. In particular, we consider that defaulting
costs are decreasing in the number of active cards the borrower owns, so that defaulting
on all but one card is not too costly. The condition can be interpreted as borrowers
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needing at least one card to purchase the goods essential for their survival.21 When this
condition is satisfied, a borrower accepts more than one contract even if one of them
has the same characteristics as the exclusive first-best contract. There can be two cases.
First, the market breaks down as lenders may expect borrowers to default so often that
the net present value of lending is negative. The condition α − βmc(θ) > 0, ∀θ, in
Equation 9 holding for all θ ensures that this situation does not happen. Second, the
market does not break down, and the borrower gets multiple cards.

Let us now formally state the condition for the equilibrium to featuremultiple cards.
For simplicity of the exposition, we begin by stating the condition in the case where
there are only two lenders and then generalise. To make the notation unambiguous,
we now denote Vc(qc,R, C) instead of Vc(qc,R) to distinguish between defaulting from
one cardwhen having one or when having two. Formally, the parameters must be such
that:

Conditions A2:

α−mc(θ)︸ ︷︷ ︸
marginal loan utility

+Vc(qc, {c}, {c, b}) + Vb(0, {c}, {c, b})︸ ︷︷ ︸
defaulting on one card when having 2

> Vb(q
∗
b , {b}, {b})︸ ︷︷ ︸

not defaulting on 1 card

(15)

To get the intuition behind the derivation of above Equation 15, let us consider a
borrower who has already accepted one card from lender b. The lender b offered the
"exclusive" contract with a zero markup and quality qEb (i.e., the first-best in the exclu-
sive contract case). The borrower now considers whether to get a new card from lender
c. Appendix A2 shows that this is the key decision driving borrowers’ number of cards
in our model.

A new card is offered by a lender c and accepted by the borrower if it generates
profits for the lender c, and utility for the borrower. This condition is satisfied if (i)
lender c expects the borrower will not default on card cwith a positive probability, and
(ii) if a new card increases the borrower’s utility when priced at marginal cost for any
loan size dL. Condition (i) is satisfied thanks to the repayment shocks εir in Equation

21The curvature could be put elsewhere: in the loan size or by adding some non-monetary benefits of
owning multiple cards.
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6. Condition (ii) is satisfied if:

max
r={c,b}

[αLb +W + Vb({r}, {c, b})︸ ︷︷ ︸
utility not repaying lender b

+αdL−mc(θ)dL+ Vc({r}, {c, b})︸ ︷︷ ︸
utility new card

]

> αLb +W −Rb + Vb({b}, {b})︸ ︷︷ ︸
utility repaying card b and not getting new card

(16)

Canceling out the terms that appear on both sides and this condition, and setting
Rb to zero to maximize the right-hand side, we get the condition A2.

Appendix A2 shows that borrowers choose to repay only one card in equilibirum.
Thus, although the above condition holds for the two-card case, it can be generalised
to any number of lenders by adding Ve to both side. Where Ve is the cost of defaulting
on the other cards. By having the cost of defaulting increase with the number of cards
in default, this equation pins down the number of cards offered in equilibrium. For
simplicity, we consider that all borrowers chose the same number of cards and that
this number is known by lenders.

6.2.2 Equilibrium contracts

With the parameter values satisfying conditions A1 and A2, each borrower gets a card
from each lender in equilibrium and repays only one card. Thus, when lenders are
homogeneous, each card has a default probability of 1 − θNE , with θNE = 1

|B| . The
equilibrium contract (RNE

b , LNE
b , qNE

b ) for each bank b is:

θNE =
1

|B|
(17)

RNE
b = W (18)

LNE
b = θNEW − c(qNE

b )

mc(θNE)
− ε−1 (19)

qNE
b := {q : βV

′(q)

c′(q)
[

over investment︷ ︸︸ ︷
θNE ′

W
c′(q)

β

α

mc
+

under investment︷︸︸︷
θNE ] =

α

mc
} (20)

Proof: See appendix A2.
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Technical considerations: To get a closed-form solution for the demand semi-
elasticity (ε−1), We make the following assumption about the demand. We consider
that there areB types of lenders indexed by x. Within each type x, there is an arbitrary
number of lendersN that compete for the xth credit card of the borrower. That way the
semi-elasticity is (i.e., Db(u) :=

exp(σub)∑N
l=1 exp(σul)

), the equilibrium semi-elasticity is 1
ασ(1− 1

N
)
.

I consider that ε−1 <
W−c(qNE

b )

θ∗mc(θNE)
so that LNE

B > 0 to focus on the case in which there is
borrowing.

Equilibrium contracts: Appendix A2 shows that it is optimal for the lender to can-
cel the card conditional on not repaying the loan (tomaximize repayment probability),
and to offer a card that maximises the borrower’s debt capacity (as in the exclusive con-
tract case). Given those contract features, borrowers default on all but one of the cards.
The expected survival probability in a symmetric equilibrium (Equation 17) is thus
one over the number of cards: θNE

b = 1
|B| .

The higher default probability affects both credit limits (Equation 19) and the level
of investment (Equation 20). Contrary to a model without endogenous default and
card quality (e.g., Bizer and DeMarzo, 1992 or Parlour and Rajan, 2001), the implica-
tion of non-exclusivity on contract terms is ambiguous: there can be over- or under-
investment with respect to the exclusive contract case.

Equation 20 highlights the two channels impacting the investment decision. The
differencewith the optimal level of investment (i.e., Equation 14) comes from the terms
[θNE ′

W c′(q)
β

α
mc

+ θNE] ̸= 1. For simplicity of the exposition, I assume that β−1 = mc
α

in
Equation 20 when discussing the different channels at play below. When doing the
comparative static with respect to the exclusive contract case, this shuts down the fact
that when the marginal cost goes up, the relative cost of lending versus investing goes
up, so lenders substitute lending with investment and make our results independent
of this assumption.

The terms θ′W is potentially larger than one. It can lead to over-investment due
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to an arms race channel: lenders have incentives to increase q to gain seniority, yet in
equilibrium, other lenders also invest. In practice, this investment can represent too
many rewards offered in the second period or the promise to make a loan below the
break-even rate in the future. Interpreting the model as secured lending instead of
credit cards, the overinvestment could represent asking for too much collateral to gain
seniority.

The second term θ is smaller than one and leads to underinvestment. The reason is
that borrowers are less likely to benefit from the continuation value of the card as they
are likely to default, so lenders have fewer incentives to invest in q.

Equation 19 shows the effect of non-exclusive contracts, and thus higher default on
credit limits. As borrowers get a number of cards equal to the number of lenders, I
calculate the borrower i total amount of lending. This allows us to compare it with the
exclusive contract case:

LNE :=
B∑
b=1

LNE
b =

W − c(qNE
b , θNE)

mc(θNE)
−Bε−1 (21)

Equation (21) highlights the three channels that are affecting the loan size relative
to the exclusive contract case.

First, with exclusive contracts, the cost of lending increases mc(θNE). This effect
tends to increase the break-even rate and thus decrease the equilibrium loan size. This
is the first source of inefficiency: because the default is not too costly for borrowers
when they own multiple cards, there is debt dilution in equilibrium, leading to too
much default.22 This is the standard effect of contract non-exclusivity highlighted in,
for instance, Parlour and Rajan (2001), Bizer and DeMarzo (1992) or Green and Liu
(2021).

Second, exclusive contracts distort incentives to invest in q. When there is over-
investment, the cost of lending increases (i.e., c(qNE) > 0 is higher than in the non-
exclusive case), pushing the credit limit down. When there is underinvestment, the

22The assumption that α > mc(θNE) ensures that lending is still positive NPV. This allows the equi-
librium to exist for an arbitrary number of lenders.
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opposite happens. These results imply that looking only at the impact on credit limits
to draw conclusions about welfare can be misleading.

Third, lenders set a markup ε−1 for each additional card, lowering the loan size of
each card. This effect adds up to the number of cards. Imperfect competition thus
becomes even more costly under non-exclusive contracts.

6.2.3 Welfare Analysis

This section analyses how competition for loan seniority affects welfare and whether
personal bankruptcy procedures are desirable. We focus on the non-exclusive equilib-
rium, and study whether it can be improved by policies that impose all loans of the
same formal seniority to have the same recovery rate.

For the interested reader, we analyse in the Appendix G when the exclusive con-
tract equilibrium is more desirable than the non-exclusive one. The key trade-off is the
following. Non-exclusive contracts offer borrowers a higher product variety and the
possibility to mix and match products, however, it comes at the cost of a distortion in
contract terms (over- or underinvestment). There is an additional benefit to offering
non-exclusive contracts when gaining seniority involves offering another loan: compe-
tition for loan seniority provides incentives to lower the markup on the product.

The random shock modelling we use is convenient for its tractability, to bring the
model to the data, and to study competition (see, for instance, Rochet and Stole, 2002
for a theoretical discussion). Yet, it requires caution when making welfare statements.
The reason is that random shocks affect both the default sensitivities to contract terms
and the utility levels. To illustrate those two dimensions, let us consider the following
parametric assumption. The repayment shocks ϵir have the form σer with er following
an extreme value distribution and σ parametrising its variance. With this parametric
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assumption the borrower survival sensitivity (∂θNE

∂qNE ) and utility (uNE
i ) are:

∂θNE

∂qNE
= σθNE(1− θ)V ′(qNE) (22)

uNE
i :=

∑
c∈B

αLNE
c + βln(

∑
c∈B

exp{σVc(q
NE)}) (23)

= αLNE
c · |B|+ β[σVc(q

NE) + ln(|B|)] in a symmetric equilibrium (24)

The above equations summarise the two channels captured by the default shocks.
Equation 22 shows that the parameter σ drives the default elasticity to changes in card
quality. It is thus a key parameter that affects the competition for the loan seniority
channel. However, as the shocks ϵir enter the utility function, they also capture the
borrower’s love for product variety (similarly to the demand elasticity parameter in
CES demand). This is why σ multiplies V in Equation 24 and the utility increases with
the number of products |B| offered. To see that, one can compare the Equation 24
utility (uNE

i ) to the utility of a borrower for which the default shock enters the default
decision, but not the utility (i.e. ũNE

i =
∑

c∈|B| αL
NE
c + Pr(r ∈ R)Vc(q

NE
c ) = αLNE

c ·

|B|+ βVc(q
NE)).

To shut down the love for variety channel so that we can analyze the effect of chang-
ing the competition for loan seniority channel using changes in σ, we set β = 1

σ
and

consider that the utility is ũNE
i := uNE

i − ln(|B|)
σ

. Scaling by ln(N)
σ

does not affect the con-
tract terms, but it makes the utility ũi is exactly equal to the utility without the error
term affecting its value.23

To analyse the effect of the competition for the loan seniority channel, let us take
the derivative of ũNE

i with respect to σ:

∂ũNE
i

∂σ
= [

Lower loan size︷ ︸︸ ︷
−c1(q

NE, θNE)

mc(θNE)
· |B|

Higher rewards︷ ︸︸ ︷
+V ′(qNE) ] · ∂q

NE

∂σ
(25)

∂qNE

∂σ
is positive, so the sign depends on W := [− c1(qNE ,θNE)

mc(θNE)
· |B| + V ′(qNE)]. The

23By still allowing the error term to enter the utility function, we ensure that borrowers’ decisions are
optimal so that the loss in welfare does not come from mistakes in default choices.
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equation captures the following trade-off: increasing the default sensitivities incen-
tivises lenders to overinvest; however, this makes credit cards more expensive, which
lowers the credit limit. One can estimate the c and V functions using standard indus-
trial organisation approaches, such as Berry et al. (1995), and plug the estimates into
W .

To gain more intuition about the impact of competition on welfare, let us consider
that V (q) = γq and c(q) = c q

2

2
. In that case, we have:

qNE = θNEγ
σ(1− θNE)W + mc

α

c
(26)

W(σ) = γ − qNE[
c

mc
] (27)

The Equation 27 implies a unique competition for loan seniority level ε : ∂θNE

∂qNE
1

θNE =

σ(1− 1
|B|) that maximizes welfare. It is achieved for W(σSB) = 0 and is equal to:24

εSB := [1− θNE

α
]

mc

θNEW
(28)

To understand Equation 28, notice that, in ourmodel, there can be underinvestment
due to default being too large, and over-investment due to competition for loan senior-
ity. The above equation imply that, when the overinvestment channel dominates (i.e.,
the default elasticity in the data is higher than εSB ), policies that lower the compe-
tition for loan seniority increase welfare. One candidate policy is to force borrowers
to repay each lender W

|B| in the second period. This can be interpreted as a default on
any card triggering a bankruptcy procedure similar to the one for firms. The following
statement and Figures 5 and 6 summarize when such a policy is likely to be desirable.

Result: Setting a bankruptcy regulation that forces the same recovery rate (i.e., borrowers

to repay all lenders W
|B| instead of letting borrowers choose which lender to repay first) is

valuable when competition for loan seniority is too high. This is more likely to be the case

24Indeed: W(σ) is decreasing in σ. When σ = 0, W(σ) := γ[1 − θNE

α ] > 0 when α > θNE and
limσ→∞ W(σ) = −∞.
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when the marginal costs of lending (mc), default (1-θ), and the number of lenders are low

|B|, or when borrowers’ debt capacity is largeW or value consumption in the first period is high.

The above statement describes conditions that make competition for loan seniority
detrimental to welfare, as it overcompensates the under-investment channel (as in Fig-
ure 6). The intuition for how it depends on the model parameters is the following (i.e.,
how the blue curve in Figure 6 changes with the model parameters). When the debt
capacity is large (W), it creates incentives to compete for loan seniority more aggres-
sively because there is more money at stake. This makes it more likely that εNE is in
the right region in Figure 6. When the number of borrowers and default are low, the
underinvestment channel is likely to be small. As a result, the over-investment channel
is more likely to dominate. Finally, as illustrated in Equation 25, competing for loan
seniority increases rewards q at the expense of the credit limit. This tradeoff is more
likely to be detrimental for borrowers when borrowing is valuable (high α) or when
borrowing is cheap (low mc).

7 Conclusion

Access to credit has been growing, particularly in emerging economies, with credit
cards playing a key role in this expansion. In this paper, we use a rich administrative
dataset of household credit in Brazil to document new facts about the credit card mar-
ket. We show that it is common for borrowers to hold multiple active cards issued by
different lenders. We find that default rates rise with the number of lenders, and that,
when facing financial distress, borrowers tend to prioritize repaying certain banks over
others. Furthermore, we show that prioritized banks keep supplying credit to individ-
uals even after they default on other banks.

While borrowing from multiple lenders may reflect increased competition and
greater access to differentiated loan products and services, it also presents challenges,
as externalities between lenders can lead to inefficiencies. Banks may respond to it by
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competing for repayment priority. We study these market inefficiencies through the
lens of a model and, in future work, we plan to discuss policies that could mitigate
them.

Although our focus is on the credit card market, the idea of lenders endogenously
competing for seniority applies more broadly to contexts in which claimants compete
for scarce resources that are not allocated according to rules set by regulation (e.g.,
bankruptcy law) or contractual agreements. In many countries, the lack of formal
household debt resolution mechanisms means that providers of unsecured loan prod-
ucts, beyond just credit cards, also compete for repayment priority. Similarly, before
filing for bankruptcy, both firms and individuals may strategically select which cred-
itors to prioritize. Consequently, our framework provides valuable insights into the
implications of non-exclusivity in a variety of other contexts.
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Figures

Figure 1: Evolution of borrowing from multiple card lenders

(a) Average number of credit card lenders

(b) Share of card borrowers with two or more credit card lenders

Notes: The data are at the borrower-cohort level. We compute population averages using inverse probability weighting.
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Figure 2: Default and selective default evolution

(a) Share of borrowers nearing distresswith at least
one card 90+ days overdue

(b) Share of borrowers nearing distresswith at least
one card 90+ days overdue and at least one in good

standing

(c) Share of borrowers nearing distresswith at least
one card 90+ days overdue, at least one in good
standing, and default on less than 50% of the total

card balance

(d) Percentage of borrowers nearing distresswith at
least one card more than 90 days overdue and at
least one card in good standing, and default on

more than 50% of the total card balance

Notes: The sample is comprised of borrowers nearing distress who have one or more cards. We classify a card as in default if there
is balance overdue for more than 90 days six months after the borrower becomes more than 15 days overdue.
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Figure 3: Evolution of credit card limits and usage among selective defaulters: paid
versus unpaid cards

(a) Selective defaulters’ monthly card usage: paid versus unpaid cards

(b) Selective defaulters’ limit available: paid versus unpaid cards

Notes: The sample consists of borrowers nearing distresswho are selective defaulters—individuals repaying at least one card while
defaulting on another (payments over 90 days past due). Month 0 is defined as the month in which a borrower becomes more
than 15 days overdue on any card.
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Figure 4: Difference-in-Differences

(a) Number of cards (b) Debt-to-wage ratio

(c) Delinquency rate (d) Default rate

Notes: The figures present the results from estimating Equation 1. We report 95% confidence intervals calculated using standard
errors clustered at the firm level. Delinquency (default) are dummy variables equal to one if the individual has any debt payment
overdue by more than 15 (90) days.
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Figure 5: (εSB, εNE, εBR) are the optimal, current and under regulation
semi-elasticities

Figure 6: Example where the bankruptcy regulation is welfare increasing
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Tables

Table 1: Mean of selected variables by number of credit card lenders

Number of card lenders
1 2 3 4 5 6+

Panel A: Random sample (population)

Wage (formal) 3,757 4,124 4,171 3,812 3,841 3,920
Wage (reported) 3,214 3,704 3,766 3,607 3,737 3,663
Debt service to income 0.18 0.27 0.38 0.48 0.59 0.85
Formal sector 0.36 0.43 0.46 0.46 0.47 0.47
Age 45 44 44 44 43 41
Total balance card 2,631 5,386 7,985 10,300 13,335 20,069
Average limit utilization (%) 54 55 58 61 64 69
Share cards 100% utilization 0.22 0.22 0.24 0.26 0.29 0.34
Total card limit available 5,129 9,247 11,206 11,793 12,688 13,086
Dummy auto loan 0.07 0.12 0.16 0.20 0.24 0.26
Dummy mortgage 0.06 0.09 0.10 0.11 0.11 0.11
Dummy other loans 0.27 0.35 0.43 0.48 0.53 0.60
Dummy payroll loan 0.17 0.21 0.23 0.26 0.26 0.25
Dummy personal loan 0.14 0.20 0.27 0.34 0.42 0.53
Fraction of borrowers 60% 24% 9% 4% 2% 1%
Panel B: Borrowers nearing distress
Wage (formal) 2,151 2,943 3,320 3,399 3,548 3,396
Wage (reported) 2,121 2,778 3,054 3,159 3,272 3,374
Debt service ratio 0.26 0.41 0.54 0.65 0.77 1.00
Formal sector 0.29 0.38 0.42 0.44 0.44 0.45
Age 39 42 42 42 42 41
Total balance card 1,558 4,234 6,950 9,702 12,621 19,724
Average limit utilization (%) 83 77 75 76 76 78
Share cards 100% utilization 0.74 0.53 0.47 0.45 0.44 0.45
Total card limit available 548 2,431 3,901 4,639 5,233 6,271
Dummy auto loan 0.06 0.11 0.16 0.20 0.22 0.24
Dummy mortgage 0.03 0.06 0.08 0.09 0.10 0.11
Dummy other loans 0.35 0.45 0.52 0.57 0.63 0.69
Dummy payroll loan 0.12 0.22 0.25 0.26 0.28 0.26
Dummy personal loan 0.21 0.30 0.36 0.43 0.48 0.59
Fraction of borrowers 47% 27% 14% 6% 3% 3%

Notes: Data at the borrower-cohort level. In Panel A, we compute population averages using inverse probability weighting. In
Panel B, we compute sample means for the group of borrowers nearing distress. Wage (formal) refers to wages recorded in admin-
istrative data (RAIS) and are only available for workers employed in formal jobs. Wage (reported) refers to wages reported by
banks. Formal sector is a dummy variable that takes the value 1 if the individual has a formal job. Debt service to income is the
ratio of debt payments to income. All monetary amounts are in Brazilian reais (BRL).
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Table 2: Mean of default variables by number of credit card lenders

Number of card lenders
1 2 3 4 5 6+

Panel A: Random sample

Default payroll loan 0.04 0.04 0.03 0.03 0.03 0.02
Default mortagage 0.01 0.01 0.01 0.01 0.01 0.02
Default auto loan 0.04 0.03 0.03 0.02 0.03 0.04
Default personal loan 0.11 0.10 0.10 0.10 0.11 0.13
Default other loans 0.10 0.08 0.09 0.09 0.09 0.11
Default credit card 0.07 0.10 0.13 0.15 0.17 0.21
Panel B: Borrowers nearing distress
Default payroll loan 0.07 0.04 0.03 0.03 0.02 0.03
Default mortagage 0.05 0.02 0.01 0.01 0.00 0.01
Default auto loan 0.09 0.05 0.03 0.03 0.02 0.02
Default personal loan 0.09 0.08 0.06 0.05 0.05 0.05
Default other loans 0.11 0.07 0.05 0.04 0.04 0.07
Default credit card 0.00 0.00 0.00 0.00 0.00 0.00

Notes: Data at the borrower-cohort level in themonth before the cohort. In Panel A, we compute population averages using inverse
probability weighting. In Panel B, we compute sample means for the group of borrowers nearing distress.
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Table 3: Default rates by number of cards, borrowers nearing distress

Number Shares
of card Repay Default on at Default on Selective: Borrower defaults on card with
lenders all cards least one card all cards Largest balance Smallest balance Total

1 0.57 0.43 0.43 - - -
2 0.55 0.45 0.11 0.20 0.13 0.34
3 0.53 0.47 0.05 0.22 0.19 0.41
4 0.51 0.49 0.04 0.23 0.22 0.45
5 0.46 0.54 0.03 0.25 0.26 0.51
6+ 0.36 0.64 0.02 0.35 0.27 0.62
Total 0.54 0.46 0.24 0.12 0.09 0.21

Notes: Data at the borrower-cohort level. Selective means that the borrower defaults on at least one card while repaying at least
one other card. Selective largest balance means that borrowers defaulted on the cards that accounted for more than 50% of their
total card balancemeasured in themonthwhen theymissed a payment. Selective smallest balancemeans that borrowers defaulted
on the cards that accounted for less than 50% of their total card balance measured in the month when they missed a payment.
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Table 4: Mean of selected variables by default category

No Selective Universal
default Largest balance Smallest balance default

Number of banks 4.1 4.6 4.8 3.6
Number of card lenders 2.9 3.2 3.3 2.4
Number of digital banks 0.6 1.0 0.9 0.7
Share card balance digital banks 0.15 0.15 0.17 0.16
Number of state-owned banks 0.6 0.7 0.7 0.6
Wage (formal) 3,559 2,735 3,083 2,245
Wage (reported) 3,203 2,719 2,855 2,365
Debt service to income 0.46 0.68 0.56 0.48
Formal job 0.42 0.40 0.41 0.29
Age 43 39 42 36
Dummy payroll loan 0.25 0.20 0.29 0.12
Dummy mortgage 0.08 0.07 0.08 0.05
Dummy auto loan 0.15 0.15 0.14 0.10
Dummy personal loan 0.31 0.42 0.41 0.36
Dummy other loan types 0.50 0.55 0.53 0.46
Dummy default payroll loan 0.01 0.01 0.01 0.01
Dummy default mortgage 0.00 0.00 0.00 0.00
Dummy default auto loan 0.00 0.01 0.01 0.01
Dummy personal loan default 0.02 0.03 0.04 0.03
Dummy other loan types 0.03 0.05 0.04 0.04
Total card balance 6,432 9,166 7,279 5,295
Total credit balance 38,455 35,735 37,930 20,201
Age bank relationship (years) 8.1 6.2 6.8 4.8

Notes: Data at the borrower-cohort level for the sample of treated individuals with two or more card lenders. Selective means that
the borrower defaults on at least one card while repaying at least one other card. Selective largest balance means that borrowers
defaulted on the cards that accounted for more than 50% of their total card balance measured in the month when they missed a
payment. Selective smallest balance means that borrowers defaulted on the cards that accounted for less than 50% of their total
card balance measured in the month when they missed a payment. Wage (formal) refers to wages recorded in administrative
data (RAIS) and only available for workers employed in formal jobs. Wage (reported) refers to wages reported by banks. Formal
sector is a dummy that takes the value 1 if the individual has a formal job. Debt service to income is the ratio of debt payments to
income. All monetary amounts are in Brazilian reais (BRL).
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Table 5: Default rates by number of cards: controlling for observables

(1) (2) (3) (4) (5) (6)
2 card lenders 0.03*** 0.04*** 0.04*** 0.03*** 0.04*** 0.03***

(0.006) (0.006) (0.006) (0.006) (0.006) (0.006)
3 card lenders 0.06*** 0.07*** 0.08*** 0.06*** 0.07*** 0.05***

(0.011) (0.011) (0.011) (0.009) (0.011) (0.009)
4 card lenders 0.09*** 0.10*** 0.12*** 0.09*** 0.10*** 0.08***

(0.011) (0.010) (0.010) (0.011) (0.011) (0.012)
5 card lenders 0.12*** 0.14*** 0.15*** 0.11*** 0.13*** 0.10***

(0.017) (0.015) (0.015) (0.014) (0.016) (0.014)
6+ card lenders 0.22*** 0.23*** 0.24*** 0.19*** 0.21*** 0.17***

(0.017) (0.017) (0.016) (0.016) (0.018) (0.016)
Age -0.004*** -0.003*** -0.003*** -0.003*** -0.003***

(0.000) (0.000) (0.000) (0.000) (0.000)
Female -0.038*** -0.042*** -0.044*** -0.042*** -0.043***

(0.003) (0.004) (0.004) (0.003) (0.004)
Wage -0.008*** -0.008*** -0.008*** -0.008***

(0.001) (0.001) (0.001) (0.001)
Tenure -0.000** -0.000*** -0.000*** -0.000***

(0.000) (0.000) (0.000) (0.000)
Debt service to income 0.083*** 0.076***

(0.012) (0.012)
Total debt to income 0.002*** 0.001***

(0.000) (0.000)
Constant 0.460*** 0.609*** 0.604*** 0.594*** 0.603*** 0.595***

-0.005 (0.006) (0.006) (0.007) (0.006) (0.007)

Observations 74,468 74,448 74,448 73,792 74,448 73,792
R-squared 0.153 0.161 0.164 0.174 0.167 0.175

Notes: The sample consists of borrowers nearing distresswith a formal job. The dependent variable is an indicator equal to one if the
borrower defaults on any card six months after the cohort month. All independent variables are measured at the cohort month.
Age is measured in years, and female is a dummy variable equal to one if the worker is female. We only include borrowers with
a formal job in the cohort month. Tenure refers to the length of time (in months) the worker has been in the job, and wage is the
monthly salary (in thousands of BRL). Debt service to income is defined as total monthly debt payments divided by wage, while
total debt to income refers to total outstanding debt divided by wage. The data are at the borrower–cohort level. All regressions
include cohort and county fixed effects. Standard errors are clustered at the cohort level.
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Table 6: Descriptive statistics of regression variables

Mean SD p25 p50 p75 N
Default 0.45 0.5 0 0 1 174,893
Positive global limit available 0.16 0.37 0 0 0 174,893
Limit utilization 50% - 60% 0.02 0.15 0 0 0 174,893
Limit utilization 60% - 70% 0.02 0.15 0 0 0 174,893
Limit utilization 70% - 80% 0.03 0.17 0 0 0 174,893
Limit utilization 80% - 90% 0.03 0.18 0 0 0 174,893
Limit utilization 90% - 100% 0.11 0.31 0 0 0 174,893
Limit utilization 100% 0.69 0.46 0 1 1 174,893
Digital bank 0.23 0.42 0 0 0 174,893
State-owned bank 0.11 0.31 0 0 0 174,893
Payroll loan 0.06 0.23 0 0 0 174,893
Mortgage 0.01 0.1 0 0 0 174,893
Auto loan 0.02 0.14 0 0 0 174,893
Personal loan 0.12 0.32 0 0 0 174,893
Other loan types 0.16 0.37 0 0 0 174,893
Default payroll loan 0 0.03 0 0 0 174,893
Default mortgage 0 0.01 0 0 0 174,893
Default auto loan 0 0.03 0 0 0 174,893
Default personal loan 0.01 0.07 0 0 0 174,893
Default other loan types 0.01 0.08 0 0 0 174,893
Positive card limit 0.31 0.46 0 0 1 174,893
Largest positive card limit available 0.16 0.36 0 0 0 174,893
Largest card balance 0.31 0.46 0 0 1 174,893
2nd largest positive card limit available 0.08 0.28 0 0 0 174,893
2nd largest card balance 0.31 0.46 0 0 1 174,893

Notes: Data at the borrower-bank-cohort level for the sample of borrowers nearing distress with two or more card lenders and that
default on a subset of their cards. All variables are binary.
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Table 7: Predictors of selective default

(1) (2) (3) (4) (5) (6)
Selective Selective: less than 50% Selective: more than 50%

All cohorts Post May 2021 All cohorts Post May 2021 All cohorts Post May 2021
Limit utilization 50% - 60% 0.06*** 0.06*** 0.02 0.02 0.10*** 0.11***

(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
Limit utilization 60% - 70% 0.06*** 0.06*** 0.02 0.02 0.12*** 0.14***

(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
Limit utilization 70% - 80% 0.07*** 0.08*** 0.03** 0.03** 0.12*** 0.14***

(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
Limit utilization 80% - 90% 0.11*** 0.12*** 0.04*** 0.04*** 0.17*** 0.19***

(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
Limit utilization 90% - 100% 0.13*** 0.13*** 0.07*** 0.06*** 0.16*** 0.18***

(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
Limit utilization 100% 0.40*** 0.41*** 0.35*** 0.34*** 0.34*** 0.37***

(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
Positive global limit -0.33*** -0.24*** -0.23*** -0.18*** -0.18*** -0.16***

(0.01) (0.01) (0.01) (0.02) (0.01) (0.02)
Digital bank -0.18*** -0.14*** -0.12*** -0.08*** -0.15*** -0.14***

(0.00) (0.00) (0.00) (0.01) (0.00) (0.00)
State-owned bank 0.14*** 0.13*** 0.13*** 0.11*** 0.05*** 0.05***

(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
Payroll loan -0.06*** -0.07*** -0.04*** -0.05*** -0.04*** -0.05***

(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
Mortgage -0.12*** -0.14*** -0.09** -0.10* 0.02 0.01

(0.04) (0.04) (0.05) (0.05) (0.04) (0.05)
Mortgage x state-owned bank 0.29*** 0.24*** 0.25*** 0.22*** 0.07 0.03

(0.04) (0.05) (0.05) (0.06) (0.04) (0.05)
Auto loan -0.05*** -0.05*** -0.04*** -0.05*** -0.06*** -0.06***

(0.01) (0.01) (0.01) (0.02) (0.01) (0.01)
Personal loan 0.04*** 0.03*** 0.00 -0.01 0.04*** 0.04***

(0.00) (0.01) (0.01) (0.01) (0.01) (0.01)
Other loans -0.08*** -0.07*** -0.04*** -0.04*** -0.09*** -0.09***

(0.00) (0.01) (0.01) (0.01) (0.00) (0.01)
Default payroll 0.17*** 0.17*** 0.23*** 0.23*** 0.04 0.09

(0.05) (0.06) (0.06) (0.08) (0.05) (0.06)
Default mortgage 0.12 0.21 0.21 0.39 0.10 0.66***

(0.20) (0.32) (0.22) (0.26) (0.23) (0.07)
Default auto loan 0.12* 0.07 0.13 0.05 0.12** 0.11

(0.06) (0.08) (0.08) (0.10) (0.05) (0.07)
Default personal loan 0.21*** 0.21*** 0.20*** 0.21*** 0.05** 0.06**

(0.02) (0.03) (0.03) (0.04) (0.02) (0.03)
Default other loans 0.12*** 0.06** 0.13*** 0.10** 0.03 0.01

(0.02) (0.03) (0.03) (0.04) (0.02) (0.02)
Largest limit available -0.05*** -0.04*** 0.03*** 0.03*** 0.02** 0.02***

(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
2nd largest limit available -0.02*** -0.02** -0.00 -0.00 0.01 0.01

(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
Largest card balance 0.16*** 0.15*** -0.33*** -0.32*** 0.62*** 0.57***

(0.00) (0.00) (0.01) (0.01) (0.00) (0.01)
2nd largest card balance 0.06*** 0.06*** 0.20*** 0.19*** -0.01*** -0.01**

(0.00) (0.00) (0.01) (0.01) (0.00) (0.00)
Constant 0.18*** 0.19*** 0.20*** 0.21*** 0.14*** 0.16***

(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
Observations 174,893 120,962 78,021 52,594 96,872 68,368
R-squared 0.277 0.290 0.376 0.359 0.564 0.531

Notes: The sample is comprised of borrowers nearing distress who have two or more credit card lenders, default on at least one
card, and repay at least one card. The data are at the borrower-cohort-bank level. All variables are binary. All regressions include
borrower-cohort fixed effects. Robust standard errors are reported in parentheses. Selective less than 50% means that borrowers
defaulted on the cards that accounted for less than 50% of their total card balance measured in the month when they missed a
payment. Selective more than 50% means that borrowers defaulted on the cards that accounted for more than 50% of their total
card balance measured in the month when they missed a payment.
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Table 8: Difference-in-differences approach

(1) (2) (3) (4)
Number Card debt
of cards to income Delinquency Default

Post_Treat[0−6] 0.05*** 0.092*** 0.009** 0.007
(0.02) (0.033) (0.004) (0.005)

Post_Treat[7−15] 0.11*** 0.137** 0.019** 0.011*
(0.03) (0.053) (0.008) (0.006)

Constant 1.3*** 1.3*** 0.029*** 0.025***
(0.03) (0.05) (0.010) (0.009)

Observations 67,132 67,132 67,132 67,132
R-squared 0.775 0.841 0.648 0.651

Notes: The table presents the results from estimating Equation 2. Delinquency (default) are dummy variables equal to one if
the individual has any debt payment overdue by more than 15 (90) days. In all regressions, we include individual fixes effects,
firm-by-month fixed effects, and baseline default status interacted with time dummies. Standard errors are clustered at the firm
level.
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A Empirical part

A1 Sampling

For a given month t (cohort), we take a 1% random sample of individuals who were in
good standingwith all their credit card loans inmonth t−1 (i.e., no cardwith payments
overdue by more than 15 days) but became more than 15 days overdue on at least one
card in month t. We refer to these individuals who are potentially transitioning into
default (i.e., more than 90 days overdue) as borrowers nearing distress. To reduce the
total sample size, we apply this procedure every three months, starting in June 2019
and ending in December 2022—a total of 15 cohorts. For each individual in cohort t, we
also collect credit information for themonthsm ∈ {t−12, t−11, ..., t−1, t, t+1, ..., t+11}.

For each cohort, we also take a 0.025% random sample of individuals who are not
borrowers nearing distress. These individuals include those who were not in good stand-
ingwith all their cards at t−1 and those whowere in good standingwith all their cards
at t − 1 and remained in good standing at month t. We refer to these individuals as
all other borrowers. The sampling procedure is described in Table A1. We apply inverse
probability weighting to estimate statistics for the population of credit card users. The
final data is at the cohort-individual-bank-month level.

In Table A2, we report the default and delinquency rates for both groups in the
month preceding the cohort. For the all other borrowers group, 7% of individuals have
at least one card with payments overdue by more than 90 days (default), and 10.3% of
borrowers have at least one card with payments overdue by more than 15 days (delin-
quent). By design, both the delinquency and default rates for the borrowers nearing dis-
tress group are zero. In Appendix Table A3, we report a total of 524,533 observations
at the cohort-by-individual level, with 252,844 observations belonging to the borrowers
nearing distress group. Consistent with the growth of the credit card industry, more
recent cohorts are larger than the older ones.
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Table A1: Sampling procedure for cohort t

Repayment Repayment Share
Standing at t-1 Standing at t sampled

Borrowers nearing distress Good Bad 1%
All other borrowers Good Good

0.025%All other borrowers Bad Good
All other borrowers Bad Bas

Notes: A borrower is classified as being in good repayment standing if all active cards exhibit payment delays of no more than 15
days. Conversely, an individual is classified as being in bad repayment standing if at least one active card has a payment overdue
by more than 15 days.The sample is taken at time t at the individual level, conditional on the individual having at least one active
card.

Table A2: Default and delinquency incidence at t− 1 (month before the cohort)

Borrowers nearing distress All other borrowers
Card level Borrower level Card level Borrower level

Panel A: All card users
Delinquency rate 0 0 10.3 13.2
Default rate 0 0 7.0 9.2
Panel B: Card users with 2+ cards
Delinquency rate 0 0 10.4 17.6
Default rate 0 0 7.0 12.2

Notes: A credit card loan is classified as delinquent if its payments are more than 15 days overdue and as in default if its payments
are more than 90 days overdue. A borrower is considered delinquent (in default) if at least one of their credit cards has payments
that are more than 15 (90) days overdue.
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Table A3: Sample evolution

Borrowers All other
Cohort nearing distress borrowers Total
201906 15,186 15,799 30,985
201909 15,435 16,186 31,621
201912 13,348 16,476 29,824
202003 18,293 16,469 34,762
202006 10,128 16,390 26,518
202009 10,323 16,514 26,837
202012 11,281 16,931 28,212
202103 17,696 17,047 34,743
202106 15,804 18,025 33,829
202109 17,780 18,726 36,506
202112 22,750 19,668 42,418
202203 22,817 20,130 42,947
202206 20,407 20,667 41,074
202209 21,499 21,125 42,624
202212 20,097 21,536 41,633
Total 252,844 271,689 524,533

Notes: Number of cohort-individual observations per cohort and group classification.
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Table A4: Size of groups based on the number of credit card lenders

Frequency Shares
Number of Borrowers All other Borrowers All other
card lenders nearing distress borrowers Total nearing distress borrowers

1 117,788 163,114 280,902 47% 60%
2 68,462 65,961 134,423 27% 24%
3 34,509 25,363 59,872 14% 9%
4 16,432 9,908 26,340 6% 4%
5 7,793 4,033 11,826 3% 1%
6+ 7,860 3,310 11,170 3% 1%
Total 252,844 271,689 524,533 100% 100%

Notes: Borrowers are categorized based on the number of credit card lenders. Data at the borrower-cohort level.
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A2 Institutional setting: additional details from aggregate data

Figure A1: Evolution of number of credit cards and credit card balance

(a) Total number of active credit cards (in millions)

(b) Total credit card loans (inflation-adjusted values in billions BRL)

Notes: Total number of active cards and credit cards outstanding balance per year. Monetary quantities are in 2023 values, adjusted
by the consumer price index (IPCA). Source: Central Bank of Brazil (Estatísticas de Meios de Pagamentos and IF.data).
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Figure A2: Evolution of borrowers with more than one card lender

(a) Share of card users by number of credit card lenders, 2019 and 2022

(b) Share of total credit card balance held by borrowers with multiple card lenders

Notes: Computed based on figures from Central Bank of Brazil (2022).
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Figure A3: Composition of credit card balance

(a) Composition of credit card balance

(b) Share of total balance in default

Notes: Balance in default refers to payments that are more than 90 days overdue. Source: Central Bank of Brazil, Time Series
Management System.
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Figure A4: Monthly interest rate of different household loan types

Notes: We use data from the Time Series Management System of the Central Bank of Brazil.
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Figure A5: Participation of credit card debt in total household debt

(a) Participation in total household debt

(b) Participation in total amount overdue for more than 15 days

Notes: We use data from SCR.data of the Central Bank of Brazil.
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A3 Default and selective default evolution tmonths after becoming

15+ days overdue

Figure A6: Default and selective default evolution tmonths after becoming 15+
day overdue

(a) Share of borrowers nearing distresswith at least
one card 90+ days overdue

(b) Share of borrowers nearing distresswith at least
one card 90+ days overdue and at least one in good

standing

(c) Share of borrowers nearing distresswith at least
one card 90+ days overdue, at least one in good
standing, and default on less than 50% of the total

card balance

(d) Percentage of borrowers nearing distresswith at
least one card more than 90 days overdue and at
least one card in good standing, and default on

more than 50% of the total card balance
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Figure A7: Default and selective default evolution, borrowers with at least two
cards

(a) Share of borrowers nearing distresswith at least
one card 90+ days overdue

(b) Share of borrowers nearing distresswith at least
one card 90+ days overdue and at least one in good

standing

(c) Share of borrowers nearing distresswith at least
one card 90+ days overdue, at least one in good
standing, and default on less than 50% of the total

card balance

(d) Percentage of borrowers nearing distresswith at
least one card more than 90 days overdue and at
least one card in good standing, and default on

more than 50% of the total card balance

Notes: The sample is comprised of borrowers nearing distress who have two or more cards. We classify a card as in default if there
is balance overdue for more than 90 days six months after the borrower becomes more than 30 days overdue.

70



A4 Share of balance in default among selective defaulters

Figure A8: Share of balance in default

Notes: This figure plots the distribution of the share of total balance in default among selective defaulters. We measure default as
payment more than 90 days overdue six months after the cohort month. We compute the shares using the balances at the cohort
month.
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B Difference-in-differences analysis

Figure A9: Identification strategy

Firm 1 at t
Wages are paid using Bank A

Owns Bank A’s
card

Owns Bank B’s
card

treated

control

Firm 1 at t+ 1
Wages are paid using Bank B

Owns Bank A’s
and Bank B’s cards

Owns Bank B’s
card

Notes: We compare the relative number of cards and default probability of the blue (treated) and red (control) groups of borrow-
ers before and after the change in the bank that manages the payroll.

Table A5: Descriptive statistics

Treated
Control Complier Non-complier All

Number of card lenders 1.5 1.3 1.2 1.2
Debt-to-wage ratio 1.5 1.0 1.3 1.3
Delinquency rate 0.05 0.02 0.02 0.02
Default rate 0.04 0.01 0.02 0.02
Number of individuals 702 163 2,701 2,864

Notes: We report means of selected variables in the month prior to the new bank assuming management of payroll. Means are
reported separately for three groups: individuals in the control group, compliers (treated borrowers who use a card from the new
bank at some point after treatment), and non-compliers (treated borrowers who never use a card from the new bank in anymonth
of the post-treatment period). Delinquency (default) is defined as a dummy variable equal to one if the individual has any debt
payment overdue by more than 15 (90) days

72



Figure A10: Difference-in-Differences: Compliers versus Non-compliers

(a) Number of cards (b) Debt-to-wage ratio

(c) Delinquency rate (d) Default rate

Notes: The figures show the results from estimating Equation 1 with the following modification: treatment dummies are inter-
acted with post-treatment take-up status—compliers (treated borrowers who use a card from the new bank at some point after
treatment) and non-compliers (reated borrowers who never use a card from the new bank in any month of the post-treatment
period). We report 95% confidence intervals calculated using standard errors clustered at the firm level. Delinquency (default)
is defined as a dummy variable equal to one if the individual has any debt payment overdue by more than 15 (90) days
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C Examples of micro-foundations for Vc

Let us now discuss different functional forms for Vc that can capture the stylized facts
presented in section 3.2. The empirical section suggests that three main channels can
affect repayment behavior. First, the lenders can invest in an app or a reward system
that the borrower values, making the threat of cancelling the card upon default more
costly. Second, the lender can change the credit limit on the card depending on the
repayment behavior. Third, the lender can offer another loan product in the second
period if the borrower does not default on the card.

Those three channels can be captured using the following parametrization of Vc:

App or reward system: Vc(qc,R) = qc(R) (29)

Credit limit: Vc(L̃c, R̃c,R) = L̃c(R)− βR̃c(R) (30)

Other Loan product:
∑
c

Vc(L̃c, R̃c︸ ︷︷ ︸
qc

,R) = Eεb [max
b

{L̃b(R)− βR̃b(R) + εb}] (31)

In Equation 29, qc can be interpreted as the app quality or the generosity of the
reward system. In equations 30 and 31, L̃c and R̃c are the loan size and the debt face
value for the credit card and the other loan product, respectively. The variables qc,
L̃c and R̃c are functions of R. That is, lenders can condition their value based on the
borrower’s repayment behavior, potentially canceling access to the bank app or the
rewards if the borrower does not repay the credit card.

The timing assumption behind equations 30 and 31 is the following, and requires
adding one period to the model. After seeing the repayment in period 2, the lender
changes the credit card contract to offer a new loan product. The repayment R̃ of the
new contract happens at the end of a third period. The benefit of borrowing L̃ happens
in the second period. For simplicity, we assume that the borrower cannot get a new
credit card contract in period 2 (for Equation 30), or that the other loan contracts are
exclusive in the second period (for Equation 31). This assumption is in line with the
empirical evidence that other contracts offered are mortgages or car loans, for which
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borrowers typically only get one. The fact that the borrower does not get a new card
(for Equation 30) can be micro-founded by a model in which the repayment shocks in
the third period are perfectly correlated with those in the second period. In that case,
since the next section (6.1) shows that the borrower repays only one contract in the
second period, the lender learns that if they have seniority in the third period, and are
thus the only lender.

The following section 6.1 shows that when lending generate a positive net present
value, there exist an equilibrium in which it is optimal to exclude borrowers in the
second period (i.e., set qc = Lc = Rc = 0 if c /∈ R) if they did not repay their debt,
and to set R̃ = W̃ if they repays, where W̃ is the borrower wage in the third period.
In that case, all three equations are equivalent: They are all increasing functions of one
variable (qc or L̃c) conditional on repayment. Vc can be normalized to zero conditional
on defaulting on card c. This justifies the general approach used in Equation 6.

D Examples of Micro-foundations for cc

Using the three micro-foundations discussed in section 5.1, potential functional forms
for the cost function are:

Rewards: cc(qc, θc(Rc, qc)) := cc(max{qc(R)}) positive convex and increasing (32)

Credit limit: cc(R, R̃, L̃, θb(R, R̃, L̃)) = −θb(R, R̃, L̃){R̃−mcL̃} (33)

Other Loan: cc(R, R̃, L̃, θc(R, R̃, L̃)) = −θc(R, R̃, L̃)D̃(R̃, L̃){R̃−mcL̃} (34)

In Equation 32, we consider that setting a generous reward system requires the
lender to set aside some money in the first period c(max{qc(R)}). The operator
max{qc(R)} captures the fact that the bank pays the cost in the first period and should
ensure to have invested enough to provide the maximum reward it committed to.

In equations 33 and 34, the costs are paid in the second period, after the repayment
R is observed. We drop theR from the variables (R, R̃, L̃) to simplify the notation. The
cost function can be positive or negative depending on the markup the lender sets for
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the other product, sold in the second period. In Equation 34,D(R̃, L̃) is the probability
of choosing bank c in the second period. It is derived from Equation 31.

As in section 5.1, when lending is a positive NPV, it is optimal to set R̃ = W̃ , where
W̃ is the borrower’s income in the second period. All the equations are thus functions
of one variable (q or L̃).

E Proofs

A1 Proof exclusive contracts equilibrium

With assumption A1, default is not optimal. In addition, A1 also implies that it is op-
timal to max out the borrower’s borrowing capacity (i.e., R = W). To see this, one can
use the change of variable R = αL− u+ Vc(q), and allow the lender to choose (u, L, q).
The first-order condition with respect to L is always positive, so we must be at a corner
solution.

More formally, let us denote u the borrower utility and q := (q̄, q)where q̄ is the card
quality conditional on repaying the card q ≥ 0 is the reward conditional on default:

u := αL+

∫ ϵ̄

−∞
V (q̄)−R− ϵdF (ϵ) +

∫ ∞

ϵ̄

V (q)dF (ϵ) (35)

With ϵ̄ := V (q̄)− V (q)−R. ϵ̄ is the threshold above which the borrower chooses to
default.

The lender problem is:

max
q̄,q,R,L

D(u)[

∫ ϵ̄

−∞
RdF (ϵ)−mcL− c(q̄, q)] (36)

Using the change of variable L = 1
α
[u − (

∫ ϵ̄

−∞ V (q̄) − R − ϵdF (ϵ) +
∫∞
ϵ̄

V (q)dF (ϵ))],
the lender problem becomes:
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max
q̄≥0,q≥0,W≥R≥0,u

D(u){
∫ ϵ̄

−∞
RdF (ϵ)− mc

α
[u−

∫ ϵ̄

−∞
V (q̄)−R− ϵdF (ϵ)−

∫ ∞

ϵ̄

V (q)dF (ϵ)]− c(q̄, q)}

(37)

This setup is general enough to capture the credit limit and new loan cases by let-
ting: c(q) = ∫ ϵ̄

−∞ c̃(q̄)dF (ϵ) +
∫∞
ϵ̄

c̃(q)dF (ϵ).
The derivative with respect to q yields:

A := −V ′(q)Rf(ϵ̄) +
mc

α
V ′(q)[1− F (ϵ̄)]− c2(q̄, q) (38)

A < 0 ∀q, R > 0, ϵ̄ =⇒ q = 0 (39)

The derivative with respect to q̄ yields:

V ′(q̄)Rf(ϵ̄) +
mc

α
V ′(q)[F (ϵ̄)]− c1(q̄, q) (40)

The derivative with respect to R yields:

B := F [1− mc

α
]−Rf(ϵ̄) (41)

B > 0 ∀R, ϵ̄ =⇒ R = W (42)

The derivative with respect to u yields:

π := [

∫ ϵ̄

−∞
RdF (ϵ)−mcL− c(q, q̄)] =

D

D′
mc

α
(43)

The condition α −mc(θ) > 0, ∀θ implies that F [1 − mc
α
] > 0 in Equation 41. Using

the first order conditions with respect to q, we have q̄ > q. Together with the conditions
Vc(q, {c})− ϵir −R > Vc(q, ∅), ∀R ≤ Wi,∀ϵir ∈ S, we have f(ϵ̄) = 0 if R < W . Equation
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42 is satisfied so that R = W .
The same conditions imply that Equation 39 is satisfied as well ([1− F (ϵ̄)] = 0 and

f(ϵ̄) = 0, c′ > 0 so that B < 0) so that the card is canceled conditional on not repaying.
Rearranging the first order conditions with respect to u (Equation 43) and q̄ (Equa-

tion 40) using the fact that F = 1 and f = 0, D
D′ = ε−1 gives us the L∗ and q∗ conditions.

A2 Proof non-exclusive contracts equilibrium

We start by describing the behaviour of borrowers and lenders when borrowers own
multiple cards. Then, we show that in equilibrium, borrowers indeed use multiple
cards.

The proof proceeds in four steps. We first show that lenders cancel the card
when the borrower does not repay the debt entirely. Then, we prove that the borrower
chooses to repay only one card. Third, we demonstrate that the borrower uses multiple
credit cards in equilibrium. Finally, we derive the equilibrium contract characteristics.

Step 1: Lenders cancel the card conditional on not repaying the debt fully

We show that the lender cancels the credit card if the borrower does not repay the
full debt face value. As in proof A1, I denote q = (q̄, q), where q is the card quality
conditional on default. We show that lenders optimally set q = 0 if the borrowers
repay less than the debt face value.

We prove the result here for the credit reward case (i.e., the cost is paid in the first
period as in Equation 32). Appendix A3 show that this result also holds for the situa-
tion in which the borrower also uses the credit card in period 2 (as in equations 33 and
34).

We now describe the timing in the lender problem 7 for the credit reward case. In
period 2, the lenders can choose the card quality function 0 ≤ q(Rc) ≤ q∗ at no cost.
q∗ is the maximum card quality, determined by the investment in the first period. R∗

c

is the debt face value determined in period 1, Rc is the amount of debt c the borrower
chooses to repay in the second period.
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The lender maximisation problem 7, conditional on having originated a card, and
having already invested in the card maximum quality (q∗) can be rewritten:

max
q(Rb)

E[Rb] (44)

s.t. Borrower behaviour : {Rb : max
Rc

∑
c

Vc(qc(Rc))−Rc, s.t.
∑
c

Rc ≤ W} (45)

Repayment lower than debt face value : Rb ≤ R∗
b (46)

Quality cannot be negative : q(Rb) ≥ 0 (47)

Maximum quality is bounded by period 1 investment : q(Rb) ≤ q̄ (48)

To maximize the probability of repayment, the lender sets: qc(Rc) = q̄ for Rc = R∗
b

and qc(Rc) = 0 otherwise. This is because they want to maximize V ′
c (qc(Rc))q

′
c(Rc).

One way to do this is to set qc(Rc) = q∗ when repaying fully and qc(Rc) = 0 otherwise.
This is the best response when other lenders also follow this strategy. This equilibrium
may not be unique. However, this implementation prevents borrowers from repaying
each credit card a bit, which is consistent with the data.

Step 2: The borrower repays only one card when they borrow from multiple lenders

Assumption A1 ensures that lenders set R∗ = W as long as F [1 − mc
α
] − Rf(ϵ̄) > 0

and that borrower do not default on all their cards (see appendix A1).
Given that R∗

c = W for all cards c, and the step 1 results, the borrower chooses to
default on all but one card.

Step 3: Borrowers get multiple credit cards

Assumption A2 ensures that the borrower gets more than one card. To see that, let
us show that borrowers using only one contract cannot be an equilibrium.

We show in steps 2 and 3 that the borrower chooses to repay one card at most.
Indexing by b the lender from which the borrower got their first card and c any other
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lender, the borrower can benefit from getting a new card from c with a loan size dL if:

αLb +W + Vb({c}, {c, b})︸ ︷︷ ︸
utility not repaying lender b

+αdL−mc(θ)dL+ Vc({c}, {c, b})︸ ︷︷ ︸
utility new card

> αLb +W −Rb + Vb({b}, {b})︸ ︷︷ ︸
utility repaying card b and not getting new card

(49)

Let us now consider that lender b offers the first-best contract so that the right-hand
side of Equation 49 is maximized,25 which makes getting a new card less likely.

Lender b is unwilling to increase the loan size as this would trigger default, which
increases the cost of lending and lowers the borrower’s utility (see proof A1).

Yet, the borrower has incentives to get a new card from another lender. This hap-
pens because the new contract benefits both the borrower and the new lender, thanks
to assumption A2 which makes Equation 49 hold.

Indeed, the new contract offers the borrower the possibility to default on the first
credit card while still having access to a second credit card at the end of the second
period. A2 ensure that this possibility is valuable to the borrower so that the second
lender can generate some profits by originating a new card: Formally, the marginal
surplus generated by a dollar lent (αLb + α +W −mc(θ)) plus the cost of defaulting
on one card only (Vc({c}, {c, b}) + Vb({c}, {c, b})) is strictly greater than the utility of
having only the first best contract (αLb +W −Rb + Vb({b}, {b})).

The second lender offers a new contract if they expect the borrower to repay
them with some strictly positive probability. In that case, there exists a repayment
(R = mcL+ϵ

θ
, ϵ > 0) and loan size such that profits is positive (D(u)[θR − mcL] > 0)

and borrower utility increases when taking an additional card. Step 4 shows that such
θ exists in a symmetric equilibrium.

Step 4: Deriving the optimal loan size and quality
25The same argument holds for any other contract offered. If R < W , then a competitor can make

profits.
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The borrower utility net of the card specific shocks ϵic is denoted:

u :=
∑
c

Lc + β
∑
c

{θc(V (q))[W −Rc + Vc(q, c)− E[εir|R = c] (50)

+[1− θc(V (q))]Vc(0,R ≠ c)} (51)

Where V (q) := (Vc(qc))c.
I normalize Vc(c,R ≠ c) to zero. The maximization problem is thus:

max
u,q

D(u)[θc(V (q))W − mc

α
[u− β

∑
d

{θd((V (q))Vd(qd)− E[εir|R = c]}]− c(q)] (52)

The first order conditions with respect to q yield:

V ′
c (qc)θ

′
c(V (q))W +

mcβ

α
θcV

′
c (qc) = c′(q) (53)

I used the fact that ∑d θ
′
d[Vd + E[ε|R = c]] = 0.

For simplicity, I also assumed that lenders do not internalize the effect of q on capital
requirements. The rationale is that the government sets capital requirements, and those
are taken as given by the lender.

A3 Repayment with other contracts in the second period

The section shows that it is optimal for the lender to cancel the card conditional on the
borrower not repaying the full debt face value. We focus on the case in which the card
quality is interpreted as offering a loan in the second period as in equations 33 and 34.

Formally, let us look at the lender problem in period 2 before the borrower makes
his repayment choice. Lender b conditions the credit card offer in the second period on
repayment rb made by the borrower. Denoting the credit card offer (L(rb), R(rb)), the
lender objective function is:
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max
L(rb),R(rb)

∫
rb + [Rb(rb)θ((rc)c)−mcL(rb)]dF (rb) (54)

s.t.F (rb) defined by problem 56 (55)

Let us assume that the borrower repayment shock ϵ are persistent for the first and
second contract, so that lender b expects to lose seniority with probability one with the
new loan contract if they lost it with the old one, that is, θ((rc)c) is zero if they repaid the
other lender. This simplifies the exposition by making the second contract "exclusive"
in the second period, as only one lender is willing to lend.

The borrower in the second period chose which card to repay. Their maximization
problem is:

max
r:=(rc)c

W +
∑
c

αLc(rc)−Rc(rc)− rc + ϵc (56)

s.t.
∑

rc ≤ W

0 ≤ rc ≤ W

Suppose the other lenders offer L̄c, R(rb) = W if the borrower repays the debt in
full and zero otherwise. We now show that doing this is the best response for lender b.
The maximisation problem implies that the borrower repays only one card.

Using the borrower problem 56, the probability of lender b being repaid is thus:
Pr(αL̄c + ϵc ≤ maxrb≤WW − αL(rb) − rb + ϵb). For the lender, the problem is then
equivalent to choosing rb and L instead of the pricing schedule. Lender utility is max-
imized at rb = W as α > mc. One way to implement the optimal contract is by offering
L̄c, R(rb) = W if the borrower repays the debt in full and zero otherwise. The lender
problem is thus to choose the loan size conditional on repayment Lb. This problem is
thus similar to the one analyzed in appendix A2. Formally, the lender problem is:
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max
Lb

θ(Lb)︷ ︸︸ ︷
Pr(αLb + ϵb ≥ αLc + ϵc ∀c)[W1 +W2 −mcLb] (57)

W1 is the repayment from the first loan andW2 from the second. The first order condi-
tions give the optimal Lb.

F Cross-Selling

For the case in which a product is sold in the second period, we have:

c′ := D′π +D[σW̃ − m̃L̃− m̃] (58)

Plugging it into Equation 14 , we have:

β

α
mc = D[σ(W − m̃L)− m̃] (59)

⇐⇒ L̃∗ =
W̃

m̃
− [1 +

β

α

mc

m̃
]
1

σ
(60)

1
σ
is the markup absent cross subsidy. β

α
mc
m̃

1
σ
is the cross-subsidy incentives: Having

a credit card puts the lender in the borrower consideration set to get another loan.
Using Equation 13, and the fact that c(q∗)) = [1 + β

α
mc
m̃
]D

∗

σ

L∗ =

Lender break even condition︷ ︸︸ ︷
W − c(q∗)

mc
−

inverse demand semi−elasticity︷︸︸︷
ε−1 (61)

The borrower utility is thus:
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u∗ = L∗ + βL̃∗ = α[
W + [1 + β

α
mc
m̃
]D

∗

σ

mc
− ε−1] + β[]

W̃

m̃
− [1 +

β

α

mc

m̃
]
1

σ
] (62)

⇐= u∗ = α[
W + [1 + β

α
mc
m̃
]D

∗

σ

mc
− ε−1] + β[

W̃

m̃
− [1 +

β

α

mc

m̃
]
1

σ
] (63)

The impact of cross-subsidy is:

α

mc

1

N

1

σ
+

β

m̃

1

σ
[
1

N
− mc

α
] (64)

Cross-subsidy can be a way to attract the borrower to make them on your choice
set, this is bad for welfare. On the other hand this can allow the borrower to get more
credit card loan as this provides incentives to lower the markup to attract borrowers.

G Exclusive versus non-exclusive

Let us interpret qNE as an additional loan contract taken in period 2 anduse the extreme
value random shocks as in Section 6.2.3.

A1 Exclusive case

The borrower’s utility in the exclusive case is:

uE
i = αL+ βE[W −R + {max

c
V (q) + σ̃ϵc}] (65)

= αL+ β[W −R + ln(
∑
c

exp(σ̃V (qc))) (66)

Assuming that lending a card in the first period puts the borrower in the consider-
ation set for the second product, the profits are:
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max
R,L,q

D(u)[R− mc

α
L+ D̃(q)[W −mcq]] (67)

max
u,q

D(u)[W − mc

α
(u− βln(

∑
c

exp(σ̃V (qc)))) + D̃(q)[W −mcq]] (68)

The first order condition with respect to q yields:

mc

α
βσ̃V ′(qc)D̃(q) + D̃′[W −mcq]]− D̃(q)mc = 0 (69)

⇐⇒qE =
W

mc
− ε̃−1[1− mc

α
βσ̃V ′(qc)] (70)

The relevant functions at equilibrium are (when denoting N the number of lenders
in the consideration set in the second period):

c(q) = − 1

N
[W −mcq] (71)

V (q) := γq −W − R̃ = γq (72)

LE =
W − c(qE)

mc
− ϵ−1 (73)

qE =
W

mc
− ε̃−1[1− mc

α
βσ̃γ] (74)

uE
i = αL+ β[σV (qc)) + ln(N)] in a symmetric equilibrium (75)

A2 Non-exclusive case

uNE
i :=

∑
c∈B

αLNE
c + βE[max

c
{

Vc︷ ︸︸ ︷
E[max

d
V (q|c) + σ̃ϵd]] + εc}] (76)

=
∑
c∈B

αLNE
c + β[ln(

∑
d

exp(V (c)))] (77)
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The lender problem is:

max
R,L,q

D(u)[θR− mc

α
L+ θcD̃(q)[W −mcq]] (78)

max
u,q

D(u)[θW − mc

α
(u− β[ln(

∑
d

exp(V (c)))]) + θ̃cD(q)[W −mcq]] (79)

Taking the first order condition with respect to q:

θ′W +
mc

α
βσ̃V ′(qc)θcD̃(q) + [θ(q)D̃′(q) + θ′(q)D̃(q)][W −mcq]]− θ(q)D̃(q)mc = 0

(80)

⇐⇒qNE =
W

mc

lower markup︷ ︸︸ ︷
−ε̃−1

NE +

under−investment︷ ︸︸ ︷
ε−1
NE

mc

α
βσ̃V ′(qc)] +

over−invesment︷︸︸︷
θ′

δ
W (81)

with δ := θ(q)D̃′(q) + θ′(q)D̃(q).
The markup tend to be lower because of the competition for loan seniority.
The relevant functions are now:

c(q) = −θ
1

N
[W −mcq] (82)

V (q) := γq (83)

LNE =
θW − c(qE)

mc
− ϵ−1 (84)

qNE =
W

mc
− ε̃−1

NE[1−
mc

α
βσ̃γ] (85)

uE
i =

∑
c

αLc + β[σV (qc)) + ln(N) + ln(|B|)] in a symmetric equilibrium (86)

A3 Comparison exclusive versus non exclusive

We have:

uNE
i = αLNE

c · |B|+ β[σ̃Vc(q
NE) + ln(|B|)] (87)

uE
i := αLE

c + βσ̃Vc(q
E) (88)

86



The welfare impact of non-exclusive contract are ambiguous. Non-exclusive con-
tract benefits borrower due to their love for variety (captured by ln(|B|)). It also de-
crease the markup for the loan market in the second period due to the competition for
loan seniority (ε−1

NE < ε−1). However, a non-exclusive contract creates a debt dilution
problem, which can create distortions (i.e., the over-investment channel θ′

δ
W).

H Identification of supply parameters and counterfac-

tual

max
X,ξ

D(f(X) + ξ)

π(X,u)︷ ︸︸ ︷
[τ + pr · [θ(X)r −mc]L−mcm(ξ)] (89)

Using the change of variable U = f(X) + ξ, we have:

max
X,U

D(U)

π(X)︷ ︸︸ ︷
[τ + pr · [θ(X)r −mc]L+mcm(U − βX)] (90)

The first order condition with respect to X yields (assuming mc(d, U − βX) linear
):

rL : pr · [θ + θ′rL] = mcmβr (91)

L : τ − prmc+ Lθ′r +mcmβL = 0 (92)

Those two equations allow us to recover the marginal costs conditional on having
default elasticities and revolving probabilities (mcm for Equation 91 and τ − prmc for
Equation 92).

Let us now look at how to solve for counterfactuals.
Using Equation 92, we can expressLθ′r as a function of parameters. Lets denote this

γ. Plugging it into the Equation 91 and using the fact that θ′ = σθ(1− θ), we can solve
for R for each bank b. Using the formula for θb

θc
, we can then recover Lc as a function of

87



Lb. Using the θb we can then solve for Lb.
Let us consider thatwe can solve forR andL. In that case themaximization problem

is of the form:

max
U

D(U)[A−mcU ] (93)

Where A is a constant (derived below). The first order condition yield:

D′(U)[A−mcU ] = Dmc (94)

When D has a logit form, we have:

[A−mcU ] = D[A−mcU ] +mc (95)

Indeed, the function F (A−mcU) := D(U)[A−mcU ]+mc is a contraction mapping
as D(U) < 1.
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