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Responses to an Anticipated Increase in Cash on Hand:
Evidence from Term Loan Repayments

Abstract

I use account-level credit card and term loan data to analyze consumers’ responses
to anticipated increases in cash on hand following term loan run-offs. Financial con-
straints are elicited using past credit card payment behavior and can explain the re-
sponse of credit card but not term loan expenditure: unconstrained consumers are 23%
more likely to finance new durable goods with term loans after the run-off. The results
provide evidence of consumers engaging in sequential term loan borrowing.

JEL Classification: D12, D14, E21, G21.
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1 Introduction

Term loans are used by consumers to borrow a fixed amount of money that is typically re-

paid in a predetermined number of equal periodic installments. They run off when borrowers

complete their required payment schedule on time, after which their disposable income in-

creases by the periodic payment amount. Borrowers can then use the freed-up resources to

increase savings, repay other debts, or increase consumption. In particular, there is growing

concern that financially vulnerable individuals might engage in extended sequences of in-

stallment borrowing, which can be especially problematic in the case of predatory high-cost

loans (Consumer Financial Protection Bureau, 2017).

In this paper, I analyze the response of consumers to term loan run-offs by using account-

level data from 2009 to 2013 provided by a large North American bank. This bank is

particular in allowing consumers to borrow using term loans on their credit card account.

The term loans are contracted either at selected retail stores (i.e. store-originated), or

directly at the bank (i.e. bank-originated). Prospective borrowers apply for term loans

using their credit card, and an automated system using credit bureau checks and the bank’s

internal information accepts or rejects the request within a few minutes. The term loans

observed in the data are on average for $2,300, repaid over 24 months at a rate of 4% and

have monthly payments of about $100.1 The borrowers at the institution are in large part

prime borrowers, with an average external credit score of 915 (out of 1000).

Because the data include both credit card and term loan expenditure, they provide an

ideal laboratory to study the consumption response to a term loan run-off and sequential

term loan borrowing. Measuring the responses to term loan run-offs can be interpreted as a

test of the permanent income hypothesis (PIH) (Modigliani and Brumberg, 1954, Friedman,

1957). The PIH predicts that unconstrained consumers adjust consumption when future

changes in disposable income are anticipated, not when they are realized. This implication

1The 95th percentile of loan sizes is about $7,000. There is variation in the term loan APRs, and some
retail stores have promotions for 0% APR loans. The credit card account is a revolving loan with an average
APR of 18%, and standard contract terms.
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of the PIH has been tested empirically in response to different types of changes in disposable

income.2 The empirical failure of this prediction is often attributed to the presence of

financial constraints: constrained consumers who are unable to borrow to adjust consumption

when disposable income is expected to rise respond by increasing consumption when the

increase in cash on hand is realized (Deaton, 1991, Carroll, 1997).

One definition of liquidity constraint refers to the inability to borrow against future

wealth: a credit quantity constraint. Empirically, net wealth (Zeldes, 1989), survey responses

from borrowers who have been refused loans (Jappelli, 1990), and the percentage of the

maximum authorized credit limit drawn down on credit cards (Agarwal et al., 2007) have

been used as proxies for liquidity constraint. However, as noted by Gross and Souleles

(2002), a weaker definition of a financial constraint refers to the cost of funds used to finance

consumption: a higher interest rate paid on the funds used to finance consumption represents

a tighter financial constraint. Under this definition, borrowers who are unconstrained in

terms of the quantity of credit available can still differ substantially in terms of the cost

of funds used to finance consumption. Kreiner et al. (2018) model liquidity constraints

similarly in the case of a Danish fiscal policy that transformed illiquid pension wealth into

liquid wealth. This distinction is especially important in the credit card market, where there

is substantial heterogeneity in APRs (Stango and Zinman, 2016).

I use borrowers’ credit card payment history to identify financial constraints. Consumers

choose how much of their end-of-month balance to pay back, subject to a minimum payment

imposed by the bank. Any amount that is not repaid by the end of the billing cycle is

revolved and charged at the card’s annual percentage rate (APR). I classify borrowers into

three levels of financial constraints depending on past payment behavior, as described below

and summarized in Table 1.3

2See, for example, Zeldes (1989), Souleles (1999), Browning and Collado (2001), Hsieh (2003), Shapiro
and Slemrod (2003), Johnson et al. (2006), Agarwal et al. (2007), Parker et al. (2013), and Agarwal and
Qian (2014). Jappelli and Pistaferri (2010) survey theoretical results on the consumption response to income
shocks, and Attanasio and Weber (2010) and Fuchs-Schuendeln and Hassan (2015) survey empirical finding

3Table A1 shows the interaction between a commonly used measure of quantity constraints (in terms
of the utilization rate of the credit card limit) and this measure in terms of payment behavior. Virtually
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Table 1: Financial Constraints and Credit Card Payment Behavior

Outside Empirical Predictions

Cost of Funds C.C. Purchases Term Purchases C.C. Debt

Full Payer R < APR No Changes No Changes No Changes

Partial Payer R = APR No Changes No Changes Decrease

Minimum Payer R > APR Increase Increase Increase

Full Payer — Consumers paying their balance in full are charged no interest on their

purchases. Before the run-off, they could pay off a smaller fraction of their balance and

use the freed-up liquidity to increase consumption, but they choose not to do so. These

consumers are not financially constrained, and their marginal cost of funds is lower than

their card’s APR. After the run-off, these consumers should not increase consumption, but

should instead save the resources freed up by the run-off.

Partial Payer — Consumers who are partially repaying their credit card balance are at

an interior solution. Before the run-off, they are indifferent between paying off a marginally

smaller fraction of their balance (and increasing consumption by that amount) and paying off

a marginally larger fraction of their balance (and reducing interest paid). These consumers

are not financially constrained, but their marginal cost of funds is equal to the APR on

the card. After the run-off, these consumers should not increase consumption, but should

instead use the freed-up resources to pay down their credit card balance.

Minimum Payer — Consumers making minimum payments are at a corner solution and

are charged interest on almost their entire credit card balance. Before the run-off, they

would like to increase the amount revolved on the card, but are constrained by the minimum

every consumer who pays either part of or the full balance is also considered unconstrained in terms of the
quantity of funds available to draw down. Consumers identified as paying the minimum amount fall into
two groups: one group is constrained in terms of both quantity and the cost of funds, while the other is only
constrained in terms of the cost of funds. The framework proposed in this analysis should therefore be seen
as augmenting the traditional view of liquidity constraints as either binding or otherwise by separating the
behavior of consumers for whom quantity constraints do not bind in terms of their outside cost of funds.

4



payment. These borrowers have a marginal cost of funds that is higher than the card’s APR.

After the run-off, they should increase consumption, potentially financed by increasing credit

card debt.4

I test these predictions and validate them for credit card but not term loans expenditures:

After the run-off, full payers are the least responsive in terms of credit card expenditure,

minimum payers increase their credit card expenditure and their revolving balance, and

partial payers decrease their revolving balance.5 However, term loan expenditure increases

discontinuously in the months following the term loan run-off for all consumers, regardless

of whether they are constrained. There is a transitory increase in new bank-originated term

loans that can be explained by a group of consumers who use term loans each year to con-

tribute to tax-sheltered retirement savings. There is also an increase in new store-originated

term loans of 23% (0.3 percentage points on a monthly baseline of 1.3%) for unconstrained

consumers. These results provide evidence of consumers engaging in sequential term loan

borrowing. Because borrowers could also respond by increasing consumption through other

accounts (for example at another bank), the results provide a lower bound for the consump-

tion response.

The results have a natural interpretation in light of “planner-doer” models pioneered

by O’Donoghue and Rabin (1999) that have been used in the household finance literature.

For example, Laibson et al. (2003) model individuals as their current- and future-selves to

explain seemingly time inconsistent behavior, while Bertaut et al. (2009) model individuals

as their accountant- and shopper-selves to explain the simultaneous holding of liquid assets

4Previous research shows that in response to an increase in minimum credit card payments, affected
consumers fail to fully comply, resulting in increased financial delinquency (d’Astous and Shore, 2017). An
alternative view is that behavioral factors, not liquidity constraints, affect consumers’ choice to only pay the
minimum required amount on their credit card (Agarwal et al., 2015, Keys and Wang, 2016). However, this
explanation cannot distinguish the behavior of consumers paying their balance either partially or in full, as
both of these groups of consumers pay more than the minimum payment.

5These results are in line with those of Mian et al. (2013), Di Maggio et al. (2015), and Keys et al.
(2014), who find that the most indebted households choose to deleverage instead of increasing consumption
in response to increased liquidity and are in accordance with a PIH-style model in which the marginal cost
of funds is informative about financial constraints (see Kreiner et al. (2018) for a recent application of such
model).
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and high cost credit card debt. Analogously, one could explain the different behavior on

credit cards and term loans by two different individual-selves controlling the credit card and

term loan accounts. This naturally hints to the possibility of mental accounting (Thaler,

1990): consumers have a higher propensity to roll over in a new term loan when one is

finished paying off than increasing credit card spending. It therefore seems like consumers

have more self-control on credit cards than on term loans. Although the term loans in the

sample studied in this paper are no predatory like the ones in recent debates on consumers

rolling over payday loans, the results nonetheless speak to this propensity to roll over term

loans.

The main analysis uses two different identification strategies, both intended to reveal

the causal effect of the run-off on the outcomes of interest. The first strategy compares

borrowers before and after the term loan run-offs. The second identification strategy allows

a weaker assumption about the exogenous timing of run-offs by comparing the before- and

after-run-off patterns in the outcomes of interest for those with small and large term loan

payments. Importantly for the validity of the identification strategy, term loan maturities

are offered in six-month blocks by the bank (i.e., consumers can choose maturities of 6, 12,

18, and 24 months, and so on, up to a maximum of 60 months), so consumers do not choose

the exact maturity of their loan. However, because the term loans can be prepaid without

penalty, unobservable variables could correlate with the decision to prepay the term loan and

the outcomes studied in the analysis. For this reason, the main analysis uses the anticipated

date of final payment—predicted 12 months before its realization—as the event leading to an

increase in cash on hand.6 As an additional test for the validity of the identification strategy,

I estimate a Heckman (1979) selection model in Section 4, and verify that the results hold

when instrumenting for the timing of the run-off.

This is not the first study to analyze the responses to final loan payments, although

6In this intention-to-treat (ITT) approach (e.g. Imbens and Rubin, 2015), random assignment into the
treatment is assumed to hold for the predicted final payment date, not its actual realization. This mitigates
concerns about unobservable variables correlating with the final term loan payment and subsequent behavior,
while still capturing a discontinuous decrease in monthly debt payments.
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existing studies do not jointly analyze the consumption response in terms of credit card

expenditures and sequential term loan borrowing. Coulibaly and Li (2006) and Stephens

(2008) use the Consumer Expenditure Survey (CEX) to measure the response to 286 mort-

gage run-offs and 2007 auto loan run-offs, respectively. The nature of the CEX allows them

to analyze different categories of expenditures. Coulibaly and Li (2006) find a marginal

propensity to consume of 20% and 4% in home furnishing and entertainment, respectively,

while Stephens (2008) finds that a 10% increase in after-tax income increases nondurable

consumption by 2.8%. Scholnick (2013) uses administrative data from a Canadian bank to

measure the response of credit card expenditure to 147 mortgage run-off events. He finds

evidence that the magnitude of an income change affects consumption smoothing. Andersen

et al. (2017) use administrative data from Denmark to analyze the response of earnings,

savings, and non-mortgage debt to 15,895 mortgage run-offs. They find that individuals use

39% of the resources previously devoted to mortgage payments to decrease labor income and

53% to pay down other debts.

2 Data and Research Design

I use account-level data provided by a large North American bank that allows borrowers to

use their account to make purchases using either a credit card or term loans. The original

data consist of monthly observations on the universe of the bank’s credit card accounts

(close to five million unique accounts) over the period from December 2009 to May 2013.

All accounts are linked to a credit card and any term loan contracted through the bank

is added to the borrower’s account. There is no penalty for prepaying either type of loan

and neither type of loan is secured by any collateral. The credit card is a typical revolving

loan: borrowers use it to make purchases and pay interest only on the portion of the balance

that is unpaid after a billing cycle. There is no fixed repayment schedule other than a small

7About 4% of a sample of 5,000 households according to Table 1 presented in the paper.
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minimum monthly payment.8

Term loans are repaid in equal monthly installments over maturities ranging between

6 and 60 months selected from a coarse menu of six-month increment bins. Two types

of term loans are offered by the bank: bank-originated term loans are contracted at the

bank, and store-originated term loans are contracted at selected retail stores as a way of

financing consumer goods by monthly installments. Over 10,500 retail stores participate in

the program throughout the region in which the bank operates. Accounts have separate

borrowing limits for term and revolving loans. The bank advertises explicitly that taking

out a term loan does not affect the available credit on the credit card account, and vice

versa.9 This is an important features of the institutional setting as it rules out credit supply

effects between credit card and term loans at this bank.

The data include monthly information typically found on the front page of credit card

statements such as total spending on the credit card and on each type of term loans, total

payments posted on the account, balance outstanding on the credit card and on each type

of term loans, interest rate on the credit card, and financial delinquency. Data also include

demographics such as sex, age, credit score, and partial information about zip code.10

8The bank increased the minimum revolving payment from 3% to 5% of the monthly credit card balance
during the time frame analyzed in this study (see d’Astous and Shore, 2017). However, because the date of
the final term loan payment varies across borrowers and because I control for time fixed effects, this does
not affect the results.

9The revolving (credit card) account limit states the maximum balance that the borrower can carry on
his credit card, while the term loan account limit states the maximum amount of term loan a borrower is
pre-approved for. For a term loan amount under this limit, the borrower will automatically be approved. For
a term loan amount above this limit, the bank will run an automated credit check (potentially at both the
credit bureau and using the banks internal information) and will provide an accept/reject decision within a
few minutes. Borrowing more on the credit card does not reduce the headroom available on the term loan
account and vice versa. Furthermore, as the term loan is gradually repaid, the credit limit available on the
term loan account increases by the amount of capital repaid on the loan.

10The data do not distinguish between payments made on term and revolving loans. However, unless
otherwise specified, all payments posted to the account above minimum monthly payments are processed
towards the highest interest-bearing debt which, in virtually every cases, is the revolving debt. I therefore
back out payments made towards revolving and term loans using total payments, the evolution of the
balances, and spending. Further, the interest rate and amortization schedule are missing for the term loans.
Thus, I calculate this information using the monthly installment, which is given, and the evolution of the
term balances. Specifically, I first use the variation in the balance of the term loan to back out the interest
charged on the account as i = Installmentt−∆Balancet

Balancet−1
. Using this rate, I calculate the number of months left

before the term loan is repaid as n =
log

(
Installment

(Installment−∆Blancet)
×i

)
log(1+i) . I winsorize these variables at the 1st and

8



Figure 1: Account Statement Example

Account Statement 

Statement Date: 02-12-2014 Due Date: 03-10-2014 Account Number: XXXX-XXXX-XXXX-XXXX 

John Smith 
123 Street 
Townsville 
North America 

Total Minimum Payment Due: 
 

$ 81.49 

Amount Paid: 

$ ___________________ 
(this amount  will be applied to you current balance) 

Account Summary: 

Previous Balance      $1,500 
 
Purchases and Adjustments  + $1,000 
Cash Advances  + $0 
Interest Charges  + $0 
Monthly Term loan Installment + $31.49 
Payments and other Credits  -  $1,500 
 
Current Balance  = $1,031.49 

Credit Card Limit:   5,000 
Credit Card Available:   4,000 

Annual Percentage Rate (APR):  19.90% 

Total Minimum  
Payment Due: 

Minimum Payment on 
Revolving  Balance 

Monthly Payment on 
the Term Loan 

Overdue  Amount 

$ 50 $ 31.49 $ 0 

Total Minimum 
Payment Due 

$ 81.49 + + = 

Information concerning total 
account balance: 

Current Balance Term Loan Balance 

$ 1,031.49 $ 552.36 

Total Account 
Balance 

$1,583.85  + = 

Term loan information 

Previous Balance on 
the Term Loan 

Variation in the 
Principal Amount 

$ 580.44 $ 0 

New Balance on 
the Term Loan 

$ 552.36 = 

Principal Interest Total 

Detailed Current Payment 

$ 28.08 $ 3.41 $ 31.49 

$ 31.49 

     $ 3.41 

+ $ 548.95 

Note: This figure shows a typical account statement for a borrower at the bank. The monthly statement presents infor-
mation about the revolving and term loans on the account. The total minimum payment due consists of the minimum
payment on the credit card balance, the monthly term loan payment, and the overdue amount. The monthly payment on
the term loan consists of the installment due on the term loan in the current month. The overdue amount consists of the
cumulative amount that arises from paying less than the total minimum payment due on previous statements.
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Figure 1 presents a typical monthly statement. The total account balance is the sum

of the term and revolving balances, and purchases and payments can either be analyzed

on each type of loan or aggregated at the account level. The total minimum payment due

is the sum of the minimum credit card payment, the monthly payment on the term loan

balance, and any overdue amount on the account. Accounts can be either current or up

to five cycles delinquent. Accounts that are six cycles delinquent are considered to be in

default and must be written off. The bank also writes off loans when the consumer files for

bankruptcy. There is no distinction between delinquency on the revolving and term loans;

delinquency is recorded at the account level.

2.1 Sample Construction

Figure 2 shows the timeline of the study. I select borrowers that are on track to repaying

a term loan during the period 12 months to 9 months before its anticipated final payment.

Borrowers must have only one type of active term loan during this selection period (bank-

originated or store-originated) to rule out the possibility that a consumer is identified as

paying off a term loan even though a second loan is still active on the account.11 Time

0 corresponds to the first month in which a borrower is predicted to have paid down the

term loan, as measured one year in advance. Measures of financial constraints are calculated

during the sample selection period, before the study starts, to avoid confounding the impact

of term loan repayment with any of the outcomes studied.

A total of 2,649,863 accounts have an active term loan at some point in the time frame and

1,225,965 term loan repayment events are observed. To be included in the sample, accounts

must have an anticipated term loan repayment event and have observations over the full

event-study period, which restricts the number of accounts that are included in the final

sample. Accounts that are written-off prior to the end of the sample period are nevertheless

99th percentile to avoid aberrant values.
11However, during the analysis period, borrowers can have two types of term loans (store- and bank-

originated loans) simultaneously, in which case I analyze the total term loan balance.
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Figure 2: Event Study Timeline

-12 -10 -8 -6 -4 -2 0 2 4 6 8 

Sample Selection Period 

(months t-12 to t-9) 

Event Study Period 

(months t-8 to t+8) 

Anticipated date of last term loan payment as of t-9 

included in the sample. This sample selection process yields 291,777 unique accounts and

4,803,365 account-month observations.

2.2 Compliance with the Predicted Last Payment Date

Because of the nature of the research design, I provide evidence of compliance with the

predicted date of the final term loan payment. Panel (a) of Figure 3 shows the fraction of

borrowers for whom the sum of all active term loan balances goes from a positive amount to

zero in each month. Forty-six percent of account holders pay off their term loan in month 0

of the event-study, exactly as predicted one year earlier. Note that consumers taking up a

new term loan prior to the final payment on the original loan will not drive their total term

loan balance down to zero, although the repayment of the original term loan will still induce

a decrease in monthly installments. Panel (b) shows the monthly term loan installment for

the full sample and for groups of borrowers who do not prepay and who do not take out new

term loans before the original loan is repaid. There is a discontinuous decrease in term loan

installments in the month of the predicted final payment, although average installments do

not fall to zero because some borrowers take out new term loans before the original loan is

repaid, or had another active term loan before the run-off is identified.
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Figure 3: Compliance with Predicted Last Payment
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Note: Panel (a) shows the fraction of borrowers paying off their term loan (i.e. bringing the term balance to zero) each
month. Panel (b) shows the monthly term loan installment for the full sample and for groups of borrowers who do not
prepay and who do not take out new term loans before the original one is repaid. Time 0 corresponds to the first month
in which the borrower is predicted to have paid down the term loan.
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2.3 Identification Strategy

I analyze the consumers’ responses using an event-study methodology using two different

specifications, both intended to reveal the causal effect of the run-off on the outcomes of

interest. Because borrowers finish repaying their term loans in different months, the variation

in the timing of the final term loan payment averages out seasonal effects. The first (and

simplest) specification exploits this variation in an equation of the form

Yi,τ = βAfterτ + αi + λt + f(τ) + εi,τ . (1)

τ represents event-study time and t represents calendar year-months. Yi,τ represents out-

comes such as spending (using either the credit card or term loans), debt payments, changes

in debt levels, or delinquency events. Afteri,τ is a dummy variable equal to 1 if the observa-

tion is after the anticipated final term loan payment date, and 0 otherwise. Year-month fixed

effects λt and a quadratic trend in event-study time f(τ) are included in all specifications.

An account-level dummy variable αi, which absorbs all time-invariant effects at the individ-

ual level, is also included in all specifications, except when binary outcomes are modeled,

in which case I use a set of control variables.12 This first identification strategy compares

borrowers before and after the term loan run-off. For this to accurately measure the causal

effect of the run-off, the timing of the term loan repayment must be uncorrelated with the

error term.

A second identification strategy allows for a weaker assumption about the endogenous

timing of run-offs by comparing the before and after run-off patterns for borrowers with small

and large term loans. In this second specification, I augment the baseline specification by

interacting the dummy variable indicating the predicted final payment date with the dollar

12For binary outcomes, I estimate probit models in which I control for the following variables averaged over
the four-month period prior to the start of the study: monthly term loan installment, external credit score,
revolving limit on the account, APR on the revolving loan, age of the account, age of the account holder,
average credit card and term loan balances, and average monthly purchases. When modeling delinquency
outcomes, I also add a dummy variable indicating the delinquency cycle in the previous month and a dummy
variable for the length of the current delinquency state. In unreported results available from the author, I
show that the results are unchanged when modeling binary outcomes in a Linear Probability Model with
accounts fixed effects.
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amount of monthly term loan installments. I estimate a regression equation of the form

Yi,τ = β1Afterτ × Installmenti + β2Afterτ + λt + f(τ) + αi + εi,τ , (2)

where Installmenti is the monthly installment on the term loan calculated in the selection

period, before the analysis period. β1 gives the average monthly response in dollars to a $1

reduction in the term loan installment. This equation is equivalent to the main specification

used in Agarwal and Qian (2014). This identification strategy will be unbiased as long as

there are no differences between large and small loans in the degree to which run-off timing

is potentially endogenous.

In Section 4, I further refine the model of run-off timing by estimating a Heckman (1979)

selection model in which I instrument for the timing of the term loan run-offs. I show that

the results from both identification strategy hold up once the timing of the run-offs are

modeled in a selection equation.

Finally, I estimate the heterogeneous effects of the payment behaviors outlined in the in-

troduction by interacting a dummy variable indicating the consumer’s type with the dummy

variable indicating the predicted final payment date. In this case, I estimate a model of the

form

Yi,τ = β1Afterτ ×Min Payeri + β2Afterτ × Partial Payeri

+ β2Afterτ × Full Payeri + λt + f(τ) + αi + εi,τ , (3)

where the constant is omitted from the regression model and “Min Payer”, “Partial Payer”,

and “Full Payer” are dummy variables identifying borrowers by their payment behavior in the

four months prior to the start of the study. This equation is also augmented by interacting

the dollar amount of monthly installments, as is the case in equation (2).

14
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3 Main Results

3.1 Descriptive Statistics

Table 2 presents summary statistics for the variables used in the analysis. All statistics are

presented for the full sample, and are divided into periods before and after the predicted

final term loan payment.13 Panel A shows borrower demographics; Panel B shows purchases,

payments and balances aggregated at the total account level; and Panels C and D show the

activity on the credit card and term loans separately.

Panel D shows that the monthly installment due on the term loan falls by $64 from an

initial amount of $102 after the anticipated final payment date. The reduction in the term

loan installment drives the total account payments down by $32 and the revolving payments

increase by the difference: $64 $32 = $32. Total purchases on the account rise by $44, of

which $32 comes from an increase in revolving purchases and $12 comes from an increase

in term loans. The size of new term loans is similar before and after the event date, which

suggests that the increase in term loan purchases is driven by an increase in the extensive

margin (i.e., the propensity to take out a new term loan, not its size).

The average APR on the credit card is 18%, while it is 4% for term loans. This lower

interest rate on term loans is driven by some of the loans taken out at retail stores being

offered at an APR of 0%; the average term loan APR for those with a non-zero rate is 9.6%.

The external credit score is a bankruptcy prediction score that varies from 1 to 1,000 and

increases by about 1% after the term loan is repaid.14

13Online-Appendix Tables ?? and ?? compare summary statistics for the group of individuals with and
without a term loan, and for the group of individuals with store- and bank-originated term.

14Unlike FICO scores, which predict the probability of missing a loan payment, this type of measure
predicts the probability of filing for bankruptcy over the next two years and is typically higher than average
FICO scores.

17



3.2 Average Effects

Figure 4 shows the response to the anticipated final term loan payment over the course of

the study. Panel (a) shows total payments made on the account and how they are allocated

between the credit card and term loans. There is evidence of substitution of payments:

as the term loans are paid off, borrowers increase payments on the credit card. Panel (b)

shows total expenditure on the account, as well as separate expenditure on the credit card

and new term loans. New term loan expenditure exhibits a large transitory increase around

the month of the final payment, followed by a smaller permanent increase. Panel (c) shows

the fraction of borrowers taking out new store- and bank-originated term loans each month.

Transitory and permanent increases in new term loan expenditure are confined to new bank

loans and new store loans, respectively. These patterns are further explored in Section 3.4.

Finally, Panel (d) shows the evolution of the credit card and term loan balances. The credit

card balance is relatively stable over the study, while the term loan balance is the sum of all

active term loans on the account. It decreases in the months prior to the final payment and

then increases as some consumers take out new term loans.

Table 3 quantifies these effects by estimating equation (1). The results show that pay-

ments made on the term loan account fall by $51 after the final term loan payment, while

payments made on the revolving account increase by $8, driving the total payments made

on the account down by $42. Thus, part of the reduction in monthly term loan payments is

passed on to an increase in credit card payments. Total purchases on the account increase by

$31, and can be traced back to an increase in revolving expenditure of $6 and an increase in

term loan expenditure of $25. The size of the average term loan taken out does not change:

the increase in term loan expenditure is driven solely by an increase of 0.84 percentage points

in the probability of taking out a new term loan (a 35% increase on a baseline of 2.4%). The

simultaneous increase in spending and payments made with the credit card leaves the re-

volving balance almost unchanged, while term loan balances increase as borrowers take out

new term loans.
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Table 3: Average Effects

Expenditures Payments ∆ Balance

(1)

In Dollars

(2)

P(New Purchases)

(3)

Purchases | > 0

(3)

In Dollars

(5)

In Dollars
A. Total Account

After? 30.8*** 0.015*** 47.7*** -42.4*** 62.5***
(1.69) (0.00060) (3.97) (1.47) (2.13)

R2 0.505 0.308 0.468 0.561 0.023
Observations 4,803,365 4,803,365 2,053,541 4,803,365 4,787,607

B. Revolving Loan
After? 6.24*** 0.011*** 8.15*** 8.22*** -3.71***

(1.19) (0.00057) (2.90) (1.45) (1.32)

R2 0.666 0.319 0.617 0.553 0.015
Observations 4,803,365 4,803,365 2,008,154 4,803,365 4,787,607

C. Term Loan
After? 24.6*** 0.0084*** -196.4 -50.7*** 66.2***

(1.19) (0.00028) (135.5) (0.28) (1.74)

R2 0.005 0.013 0.366 0.344 0.031
Observations 4,803,365 4,803,365 106,158 4,803,365 4,787,607
Year-Month F.E. YES YES YES YES YES
Quadratic Trend YES YES YES YES YES
Account F.E. YES NO YES YES YES
Controls NO YES NO NO NO

Note: This table shows the results of estimating equation (1) by OLS for all columns except for column (2) which is estimated
using a Probit model and for which I report the average partial effects. The control variables are taken in the four months
period prior to the start of the event study and consist of monthly term loan installment, external credit score, revolving
limit on the account, age of the account, age of the account-holder, average credit card and term loan balances, average
monthly purchases and a dummy variable indicating if the borrower pays for a reduced APR on the credit card. Standard
errors corrected for within-account heteroscedasticity are presented in parentheses. ***, ***, and * represent significance at
the 1, 5 and 10 percent level, respectively.

Panel A. of Table 4 shows the credit card response as a fraction of the reduction in

the monthly installment obtained by estimating equation (2). The average consumption

response through the credit card is 9% of the original term loan payments. This is in line

with previous research using credit card expenditure to measure consumption responses.15

An increase in payments almost perfectly offsets the increase in new expenditure, leading to

a decrease in the average credit card balance of 2% of the monthly installment each month.

15For example, Gross and Souleles (2002) estimate a marginal propensity to consume of 10-14%, based on
increases in credit card limits.
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Table 4: Credit Card Response: Expenditures, Payments, and Balance

Expenditures Payments ∆ Balance

(1) (2) (3)
A. Overall Effect

After? × Installment 0.091*** 0.094*** -0.017**
(0.014) (0.014) (0.0078)

R2 0.666 0.553 0.015
Observations 4,803,365 4,803,365 4,787,607

B. Liquidity Constraints
After? × Installment × Full Payer 0.064*** 0.059*** -0.0067

(0.022) (0.022) (0.0092)
After? × Installment × Med. Payer 0.088*** 0.12*** -0.040**

(0.028) (0.026) (0.016)
After? × Installment × Min. Payer 0.14*** 0.13*** -0.0077

(0.024) (0.033) (0.023)

R2 0.662 0.547 0.015
Observations 4,248,783 4,248,783 4,233,301
Year-Month F.E. YES YES YES
Quadratic Trend YES YES YES
Account F.E. YES YES YES

Note: This table shows the results of estimating equation (2). Panel A uses the linear monthly installment on the term loan,
and Panel B segments it categories of financial constraints. Standard errors corrected for within-account heteroscedasticity
are presented in parentheses. ***, ***, and * represent significance at the 1, 5 and 10 percent level, respectively.

3.3 Financial Constraints

In this section, I test the empirical predictions derived from the borrowers’ repayment behav-

ior on the credit card. Consumers paying their credit card balance in full are not constrained

and should not increase consumption in response to the final payment on the term loan. Con-

sumers paying their balance partially use their credit card as their marginal source of funds

and are expected to reduce their revolving balance using the freed up liquidity. Finally, con-

sumers paying the minimum monthly amount are constrained and are expected to increase

consumption once the term loan is repaid.

Appendix Figures A1, A2, and A3 show the response of payments, expenditure, and debt

levels segmented by groups of constrained borrowers. Table 5 presents these effects estimated
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Table 5: Effect of Financial Constraints

Expenditures Payments ∆ Balance

(1)

In Dollars

(2)

P(New Purchases)

(3)

Purchases | > 0

(4)

In Dollars

(5)

In Dollars
A. Total Account

After? × Full Payer 23.5*** -0.0032*** 42.9*** -52.6*** 63.7***
(2.14) (0.00076) (4.89) (1.88) (2.43)

After? × Med. Payer 15.4*** -0.0012 21.3*** -26.8*** 30.9***
(2.76) (0.0010) (5.11) (2.39) (3.10)

After? × Min. Payer 60.8*** 0.052*** 78.3*** -33.0*** 80.4***
(2.46) (0.00098) (4.96) (2.17) (3.04)

R2 0.504 0.296 0.468 0.555 0.023
Observations 4,248,783 4,248,783 2,030,437 4,248,783 4,233,301

B. Revolving Loan
After? × Full Payer -2.17 -0.0076*** 3.87 2.99 -5.44***

(1.64) (0.00074) (3.98) (1.85) (1.48)
After? × Med. Payer -4.74** -0.0041*** -12.2*** 13.9*** -21.2***

(2.05) (0.00100) (3.84) (2.35) (1.84)
After? × Min. Payer 31.3*** 0.048*** 34.2*** 15.3*** 13.3***

(1.63) (0.00097) (3.34) (2.14) (1.99)

R2 0.662 0.305 0.618 0.547 0.015
Observations 4,248,783 4,248,783 1,993,042 4,248,783 4,233,301

C. Term Loan
After? × Full Payer 25.7*** 0.0089*** -252.6* -55.6*** 69.1***

(1.35) (0.00035) (152.3) (0.40) (1.98)
After? × Med. Payer 20.2*** 0.0066*** -278.4 -40.7*** 52.1***

(1.77) (0.00038) (176.9) (0.52) (2.57)
After? × Min. Payer 29.6*** 0.0097*** -103.9 -48.4*** 67.1***

(1.81) (0.00037) (179.9) (0.47) (2.47)

R2 0.005 0.013 0.374 0.334 0.031
Observations 4,248,783 4,248,783 97,441 4,248,783 4,233,301
Year-Month F.E. YES YES YES YES YES
Quadratic Trend YES YES YES YES YES
Account F.E. YES NO YES YES YES
Controls NO YES NO NO NO

Note: This table shows the results of estimating equation (2) by OLS for all columns except for column (2) which is estimated
using a Probit model and for which I report the average partial effects. The control variables are taken in the four months period
prior to the start of the event study and consist of monthly term loan installment, external credit score, revolving limit on the
account, age of the account, age of the account-holder, average credit card and term loan balances, average monthly purchases
and a dummy variable indicating if the borrower pays for a reduced APR on the credit card. Standard errors corrected for within-
account heteroscedasticity are presented in parentheses. ***, ***, and * represent significance at the 1, 5 and 10 percent level,
respectively.
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using equation (3). Panel A. shows that, aggregated to the total account, minimum payers

respond the most in terms of increased monthly expenditures. Once dissagrated to each ac-

counts, Panel B. shows that unconstrained borrowers do not change their spending behavior

in relation to the credit card, nor their payments. Conversely, minimum payers increase their

credit card expenditure by $31, with a corresponding increase in payments of only $15. This

leads to a monthly increase in credit card balances of $13. Consumers who were partially

repaying their balance do not change their credit card expenditure significantly (a decrease

of $4 every month), but they use part of the reduction in monthly installments to increase

the payments made toward the credit card balance by $13, reducing their credit card balance

by about $21 each month.

These results are in line with the predictions of a PIH-style model in which some borrowers

have financial constraints as measured by their outside cost of funds. Importantly, in terms

of quantity constraints, the groups of borrowers paying either their full balance or part

thereof are not considered constrained. Thus, the results highlight the fact that even within

groups of consumers who are not quantity constrained, the outside cost of funds affects

consumption/saving behavior: borrowers with a higher cost of funds choose to pay down

their debt.

Surprisingly, Panel C. of Table 5 shows that the term loan response is similar across

groups of constrained borrowers. All groups of borrowers see an increase in term loan expen-

diture, ranging from $20 to $30, with the most constrained borrowers instituting the largest

increase. This increase in term loan expenditure is driven by an increase in the propensity

to take out new term loans, not by the size of the loan taken out. This is investigated in

detail in Section 3.4.

Panel B. of Table 4 shows the credit card response as a fraction of the reduction in the

monthly installment across categories of financial constraints. The results are in line with the

responses in dollar amounts presented in Table 5. Borrowers who pay in full spend about 6%

of the term loan installment on new credit card expenditure, which is offset by an equivalent
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increase in payments, leaving their revolving balance mostly unchanged. Minimum payers

spend about 14% of the installment, with a similar increase in payments, such that their

balance as a fraction of the monthly installment does not change. Finally, consumers for

whom the credit card provides their marginal source of funds increase their expenditure as

much as those who pay the full balance, but they increase their payments substantially,

which leads to a reduction in their credit card balance.

3.4 Term Loans

Figure 5 shows the propensity to take out a new term loan, segmented across new bank-

and store-originated loans, for each category of financial constraints. Two facts should be

noted. First, new term loans are taken out similarly across all groups. Second, the patterns

differ across new store- and new bank-originated loans. There is a transitory increase in

the propensity to take out a new bank-originated loan in the month in which the original

term loan ends, while there is a permanent increase in the propensity to take out a new

store-originated loan that seems persistent over the period studied.

Just as new term loan expenditure can be segmented across store- and bank-originated

loans, it is possible to segment the sample according to the type of loan used as a term loan

run-off.16 Appendix Figures A4 and A5 show the propensity to take out new term loans

for the subsamples of bank- and store-originated run-offs, respectively. These figures show

two patterns: both the bank- and store-originated run-offs show a permanent increase in

the propensity to take out new store-originated loans, but only the bank-originated run-offs

show a transitory increase in the propensity to take out new bank-originated loans.

Table 6 quantifies the average response for store- and bank-originated run-offs. The

variable “During?” is a dummy variable indicating whether the event-study month is 0 or

1, and the “After” variable is re-defined as the event-study month being strictly greater

16Online-appendix Tables ?? and ?? show that the results previously presented in relation to the credit
card response are robust to the type of term loan generating the run-off. In both cases, minimum payers
increase their expenditure, full payers dot not respond to the increase in cash on hand, and partial payers
reduce their revolving balance.
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than 1. This allows to separate the transitory and permanent effects noted in new term

loan expenditure. Panel (A) shows that both store-originated and bank-originated run-offs

produce increased expenditure on new store-originated loans, although the effect is greater

for store-originated loans because the baseline take-out rate is larger for this subsample.

Panel (B) shows that the increase in new bank-originated loan expenditure is limited to the

subsample of bank-originated run-offs.17

3.4.1 Explaining the Increase in Term Loan Expenditures

Bank-Originated Term Loans— There is a rational explanation for the transitory increase in

new bank-originated term loans being confined to the subsample of bank-originated term loan

run-offs. At the end of the year, consumers who qualify can contribute to their retirement

savings and reduce their gross income by the amount of the contribution. This has the

advantage of reducing the amount of income tax that must be paid to the tax authority. As

a marketing strategy, the bank offers term loans with a one-year maturity date to cover the

contribution. Consumers might want to use term loans to make their contributions if the

reduction in income tax is greater than the interest paid on the loan. Many consumers make

this contribution financed by a term loan in the same month each year. Thus, the response in

terms of new bank-originated loan expenditure for the subsample of bank-originated run-off

will exhibit a transitory effect.18 Such behavior could be rational, and therefore should not

be interpreted as a failure of the PIH.

Store-Originated Term Loans — Store-originated term loans do not exhibit seasonal

patterns (see Appendix Figure A6). Accordingly, for the subsample of store-originated run-

offs, Appendix Figure A5 shows no change in the propensity to take out new bank-originated

term loans. However, there is still a permanent increase in the propensity to take out a new

17Online-appendix Table ?? further decomposes these results in terms of financial constraints and in terms
of the propensity to take out new loans. The results are in line with graphical evidence, and the average
effects are presented in Table 6.

18This is verified by data showing that the increase in bank-originated loans coincides with the last month
in which consumers are allowed to make a contribution to their retirement account (see Appendix Figure A6).
It is also verified by talking with bank representatives.
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Table 6: New Term Loans Response

Sample: Store-Originated Runoffs Bank-Originated Runoffs

(1) (2)
A. New Store Loan Originations

During? 8.38*** 0.65***
(0.61) (0.19)

After? 7.11*** 0.95***
(0.77) (0.30)

R2 0.003 0.002
Observations 3,369,400 1,433,954

B. New Bank Loan Originations
During? -0.85 73.1***

(0.95) (3.29)
After? -0.60 26.6***

(1.17) (3.68)

R2 0.004 0.005
Observations 3,369,402 1,433,963
Year-Month F.E. YES YES
Quadratic Trend YES YES
Account F.E. YES YES

Note: This table shows the average new term and bank loan expenditures, as segmented by the type of term loan originally
held by the borrower. Standard errors corrected for within-account heteroscedasticity are presented in parentheses. ***,
***, and * represent significance at the 1, 5 and 10 percent level, respectively.

store-originated term loan that is present in borrowers with either store- or bank-originated

term loans. This behavior holds for all groups of financial constraints. In particular, full

payers increase their propensity to obtain a new store-originated term loan by 23% each

month (an increase of 0.3 percentage points on a monthly baseline of 1.3%), while for partial

payers the increase is 16.7% (0.2 percentage points on a monthly baseline of 1.2%). This

translates to 4% of the sample of unconstrained consumers behaving contrary to theoretical

predictions over the eight-month period after the first term loan is repaid.

26



4 Extensions

The intention-to-treat research design used in this study implies that some accounts do

not comply with the anticipated month of final payment. Non-compliance occurs when a

borrower takes out a new term loan prior to paying off the original loan or when a borrower

prepays the original term loan. Borrowers taking out a new term loan before the predicted

date of final payment of the original loan still have a discontinuous decline in their monthly

debt payments, although the required payments do not fall to zero. However, borrowers who

prepay their term loan do not experience such a decline at the anticipated payoff date. More

importantly, prepayment of the term loan could bias the results if unobservable variables

correlate with both the term loan prepayment and the outcomes studied. In this section, I

consider these issues and show that the main results hold under different extensions.

4.1 Selection into Prepayment

The most important threat to identification comes from unobservable variables that could

potentially correlate with prepayment and subsequent consumption, debt repayment, or

delinquency patterns. This would violate the identifying assumption of orthogonality be-

tween the final term loan payment and other outcomes of interest. Fortunately, prepayment

events can be identified in the sample. A Heckman selection model (Heckman, 1979) is used

to correct for the potential sample selection problem induced by term loan prepayment. In

such a model, the decision to prepay the term loan is first modeled in a probit equation

for which the dependent variable is a dummy variable indicating whether the term loan is

prepaid or not. A sample correction variable is then created; the Inverse-Mills Ratio (IMR).

This variable is used in the second-stage estimation to correct for sample selection in the

outcome equations.

The Heckman selection model requires an exclusion restriction, in this case a variable

that influences the decision to prepay the term loan but that does not influence the other
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Table 7: Heckman Selection: Decision to Prepay

Expenditures Payments ∆Balance

(1) (2) (3)
A. Outcome Equations

After? × Installment 0.0828*** 0.0847*** -0.0413***
(0.0064) (0.0073) (0.0071)

Installment -1.6795*** -1.6275*** -0.0145
(0.0163) (0.0187) (0.0181)

After? -0.5996 3.1666 -2.8179
(1.6920) (1.9371) (1.8891)

IMR -190.0604*** -82.3137*** 60.0101***
(7.1221) (8.1559) (7.8616)

B. Selection Equation
Zero i Term 0.2397***

(0.0014)
After? × Installment 0.0000**

(0.0000)
Installment -0.0016***

(0.0000)
After? 0.0015

(0.0029)

All Observations 4,803,365
Censored Observations 1,167,300
Month F.E. YES
Quadratic Trend YES
Account Controls YES

Note: This table shows the result of estimating equation (2) using a Heckman selection model. The decision to prepay is
first modeled in a selection equation. The outcome equation then includes the Inverse-Mills Ratio. A binary variable equal
to 1 if the term loan is financed at 0% APR serves as the exclusion restriction.

outcomes studied. Such an exclusion restriction is analogous to an instrumental variable in

the case of an endogenous regressor. The institutional setting of the bank providing the data

provides an ideal candidate for such an exclusion restriction. Because some of the term loans

contracted at retail stores are offered with an APR of 0%, there is essentially no incentive for

the borrower to prepay them. Having a cost of capital equal to zero should negatively affect

the probability of prepaying the term loan, although there is no obvious reason why it would

affect subsequent consumption decisions. Therefore, this variable is an ideal candidate for

an exclusion restriction in modeling the prepayment decision.
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The results of estimating the selection equation are presented in Panel B of Table 7. The

dummy variable indicating whether the original term loan is financed under a contract with

an APR of 0% is strongly significant and increases the probability that the term loan is not

prepaid by 24%. Given that about 75% of the term loans are not prepaid, this variable has

a strong predictive power.

The IMR is then constructed and added to the outcome equations. This corrects the

conditional expectation function for potential bias induced by borrowers self-selecting into

term loan prepayment. Panels A of Table 7 shows the results. The marginal propensity

to consume following a reduction in debt payments is still around 9% on the credit card,

in line with the results presented in the main analysis.19 This provides evidence that the

inclusion of borrowers that prepay the term loan in the intention-to-treat framework does

not introduce a sample-selection bias; the results hold even after considering the potential

sample selection problem induced by borrowers repaying their term loans before the final

payment date.

4.2 Analysis of Compliers

The second extension looks at the effect of reduced debt installments on the subsample of

“compliers” and is presented in the first set of results in Table 8. The analysis involves

estimating the baseline model only for the subsample of borrowers who finish repaying their

term loan in the month that was predicted one year earlier. This is also called a “perfect-

compliance” analysis (Imbens and Rubin, 2015). It has the disadvantage of introducing a

bias toward more constrained borrowers that might be unable to increase their payments

on the term loan and prepay, and therefore potentially overestimates the effects. Panel A

of Table 8 shows that the consumption response on the credit card is higher than that in

the results presented in the main analysis, and is estimated to be 13% of the term loan

19Online-appendix Table ?? shows the results augmented with the interactions of financial constraints.
Again, the results are both qualitatively and quantitatively in line with the baseline analysis: full payers
do not respond, minimum payers increase credit card expenditure the most, and partial payers reduce their
credit card balance.
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installment. However, Panel B shows that the group of constrained consumers behaves in

the same way qualitatively as in the baseline analysis; partial payers reduce their credit card

balances the most.

4.3 Analysis of As-Treated Observations

The third extension involves analyzing each account in terms of the way in which they have

been treated, that is, measuring the term loan payoff date as the actual month in which the

term loan balance first decreases to zero, rather than using the predicted final payment date.

This is called an “as-treated” analysis (Imbens and Rubin, 2015). Although this provides

the exact timeline for debt repayment, it has the disadvantage of allowing unobservable

windfall gains to correlate with both the term loan repayment and the outcomes studied.

The results are presented in the second set of results in Table 8 and show that the fraction

of the term loan installment charged as credit card expenditure is similar to that in the main

analysis, around 9%. Qualitatively, the different groups of borrowers also respond similarly

to the baseline analysis; although their credit card balances increase on average, the most

constrained consumers are the ones with the largest responses.

5 Conclusion

This study contributes to our understanding of the responses to an anticipated increase in

cash on hand. I use term loan run-offs as events that generate a predictable increase in cash

on hand, to which unconstrained consumers should not respond. Relative to previous work,

I introduce a new framework to consider financial constraints in terms of the outside cost of

funds faced by borrowers, as measured by past credit card payment behavior. This allows

me to segment borrowers who we typically think of as unconstrained into borrowers who are

paying high interest charges on their credit card balance and borrowers who are paying their

balance in full, and are therefore charged no interest. The data also allow me to measure the
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consumption response on store-originated term loans, which are used to finance “big-ticket”

items over monthly installments, thereby providing a measure of durable consumption.

Full payers are the least responsive in terms of credit card expenditure. Partial payers,

who use their credit card as a marginal source of funds, reduce their credit card balance.

Minimum payers, who are more likely to be constrained, increase their credit card expen-

diture and their revolving balance. Because full and partial payers are both unconstrained

in terms of the quantity of credit they have available, these results suggest that the cost of

funds used to finance consumption influences the debt repayment response.

Surprisingly, the propensity to take out term loans increases for all consumers, whether

constrained or not. Contrary to predictions, unconstrained consumers increase their likeli-

hood of financing durable goods with term loans by 23%, which translates to about 4% of

unconstrained consumers who delay taking out a new term loan until the original loan is

repaid. It is hard to rationalize such results with the PIH because unconstrained consumers

should not delay consumption until they receive an increase in cash on hand. Although it

is usually hard to distinguish between financial constraints and self-control mechanisms, the

fact that borrowers behave in accordance with a liquidity-constraints model in relation to

their credit card but not their term loans suggests that some consumers are forcing them-

selves to finish repaying their original term loan before allowing themselves to purchase a

new “big-ticket” item via installment financing; a case of sequential installment borrowing.

These results can be interpreted in light of “planner-doer” models (Laibson et al., 2003,

Bertaut et al., 2009, for example), in which one individual-half (or one person within a house-

hold) controls the credit card account and the other controls the term loan account. The

results suggest that individuals treat the credit card and term loan accounts separately (akin

to theories of mental accounting as in Thaler (1990)), and have better self-control on their

credit card accounts than on their term loan accounts. Although the term loans analyzed

in this sample are not predatory, this can provide an explanation for why some individu-

als engage in extended sequences of high-cost installment borrowing (Consumer Financial
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Protection Bureau, 2017).
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A Appendix

Table A1: Financial Constraints and Quantity Constraints

Low utilization High utilization
(0%-80%) (80%-100%) Total

Full Payer 115,225 208 115,433
Partial Payer 57,892 6,522 64,414
Minimum Payer 38,657 40,519 79,176

Total 216,774 47,249 259,023

Note: This table shows the number of accounts in each category of payment behavior and financial constraints (in the quan-
tity sense), as well as their interactions.
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Figure A6: New Term Loan Propensity
(Seasonal Patterns)
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Note: This figure shows the propensity to take out new bank and store term loans across calendar months.
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