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Data collection from all bank holding companies under DFAST (Y14M)

- excludes banks with assets below $100 billion

Panel of general purpose credit card accounts with all credit-related attributes

- est. to cover 70% of all credit card accounts

- no link to bureau records (only credit scores)

Proprietary but replicable within FRS
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1. About a quarter of card debt is on promo; most on 0 APR for well over a year.

Table: Promotional debt and the duration of promotional spells.

Statistica [in % unless otherwise noted] 2019 2018

Fraction of debt with promo rateb 22.3 22.4
Fraction of prime debt with promo ratec 27.3 27.0

Average duration of promo spelld [in months] 19.8 (15.7) 20.4 (16.5)
Average time to promo expirationd [in months] 9.6 (8.3) 8.3 (7.5)

Fraction of zero APR promosa 80.4 83.3
Fraction of promos with APR ≤ 3% 84.1 85.7
Fraction of promos with APR ≤ 6% 88.1 89.6

aWe calculate each respective statistic for each month in 2018 and 2019 and then average them over each respective year. bWe define
debt as credit card balances that are carried over for at least one cycle. We calculate it on the account level in each month t by taking
the difference between the balances in month t − 1 net of payments made by the borrower in month t. cPrime debt includes ac-

counts with prime credit score (e.g., minimum 670 credit scores on the account). dDebt-weighted, unweighted values are in the parentheses.
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2. Promo expirations imply large rate hikes for borrowers.

Table: APR on promotional accounts and APR promotional discounts.

Statistic [in %] 2019 2018

Average APR hike associated with promosb 16.8 17.1
Average APR on non-promo accountsb 18.7 18.0

Average credit score on all promo accounts 727 728
Average credit score on 0 APR promo accounts 731 726
Average credit score on nonpromo accounts 696 698

Notes to previous tables apply. aFraction of APR as posted on the accounts regardless of the amount borrowed (that is, this measure

includes accounts with no debt). bDebt-weighted average. APR discount is the difference between the promotional APR on the account
and the nonpromotional reset rate on the same account.
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Table 3: Average delinquency rates on credit card debt.

Statistic [in %] 30+ dpda 120+ dpd

All promo accounts:
- 2 months before expiration of promo 4.6 2.7
- 2 months after expiration of promo 9.2 5.6
- 5 months after expiration of promo 11.3 7.0
0 APR promo account (3% or less BT fee):b

- 2 months before expiration of promo 4.5 2.8
- 2 months before expiration of promo 9.2 5.6
- 5 months before expiration of promo 11.3 7.0

All accounts 6.7 3.5
Nonpromo accountsc 7.9 4.2

Notes to previous tables apply. a30 or more days past due credit card debt that has not been written off by the lender. Delinquent
credit card debt is generally written off after 180 days past due and after debt is discharged in bankruptcy court.bThis category
includes most aggressively priced promo account; that is, those with zero APR and 3 percent or less balance transfer fee. cAccounts
that are nonpromotional at measurement; together the two categories cover all accounts.

positive, at 8 points. This indicates that, if anything, the average or median borrowers’ riskiness

goes down during the promotional period, albeit insignificantly. Figure 2 plots the histogram of

score changes in our data. (The score change is an unweighted statistic calculated across all promo

accounts throughout the sample period.)

Figure 2: Histogram of credit score changes between promo origination and expiration.

Notes: The figure plots the histogram of the changes in credit scores across promo accounts during the promo period. To calculate it, we take
the average score on the account over the first 3 months after the expiration of the promotion and subtract the average score on the same account
over the first 3 months after the origination of the promotion. The score change is an unweighted statistic calculated across all promo accounts
throughout the sample period. Source: Federal Reserve System, Y14M.

Fact 5: Most debt on promo accounts originates from promotional balance transfers from other

cards, with volume of inbound promotional balance transfers roughly matching the flow of expiring

10

3. Change in default risk orthogonal to rate hikes built into promo contracts.
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4. Delinquency on promo cards about average; lenders initially appear to “subsidize”
aggressively prices promo cards.

Table: Delinquency rates on credit card debt.

Statistic [in %] 30+ dpda 120+ dpd

All promo accounts:
- 2 months after expiration of promo 9.2 5.6
- 5 months after expiration of promo 11.3 7.0

0 APR accounts with 3% or less BT fee:
- 2 months after expiration of promo 9.2 5.6
- 5 months after expiration of promo 11.3 7.0

All accountsc 6.7 3.5

Notes to previous tables apply. a30 or more days past due credit card debt that has not been written off by the lender. Delinquent credit

card debt is generally written off after 180 days past due and after debt is discharged in bankruptcy court. bThis category includes most
aggressively priced promo accounts; that is, those with zero APR and 3 percent or less balance transfer fee c
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Delinquency rate is higher... but this is due to debt paydowns after expiration (next slide)
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Figure 1: Delinquent debt and total debt at promo flag expiration.
RESTRICTED FR // FRSONLY#

Total debt (left scale)

Delinquent 
debt 30+dpd 
(right scale)

0

100

200

300

400

500

600

700

800

900

1000

0

2000

4000

6000

8000

10000

12000

14000

16000

18000

20000

‐4 ‐3 ‐2 ‐1 0 1 2 3 4 5 6 7 8 9 10 11 12

Do
lla
r a

m
ou

nt

Months since expiration of promo 
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B. Zero APR Promotional Accounts

Notes: The figure plots debt and delinquent debt that is 30+ days past due and has not (yet) been written off (typically after 180 days past due or
after bankruptcy discharge). The left panel includes all promotional cards and the right panel reports the same for the most aggressively discounted
promotional cards (0 APR cards with 3 percent or less balance transfer fee). The pool of accounts is fixed and they come from different time
periods in 2018 and 2019, all centered around the expiration of the promo period (“0” on the horizontal axis). Source: Federal Reserve System,
Y14M.

While it is possible that some delinquent debt is recovered later on, as long as recoveries on

promotional accounts are no higher than on all accounts, the 3 percent balance transfer fee would

not be sufficient to cover the default losses suffered by lenders on the most aggressively priced

promotional accounts (those labeled as zero APR).16 Our data thus points to the conclusion that

lenders are on average losing money on the aggressively priced accounts during the promotional

period, albeit they may and likely do break even in present value by charging the reset rates after

the expiration of the promotional period. In fact, the evolution of debt on these accounts shown

in the same figure shows that a large fraction of debt remains unpaid for months after the promo

period ends.

Fact 4: There is no systematic change in the default risk posed by borrowers between promo origi-

nation and its expiration.

The average credit score on promo accounts is 732 in the first 3 months after the start of the

promo period and 736 in the first three months after the end of the promo period.17 Similarly, the

account level difference in credit score between promo expiration (3 months average after expira-

tion) and promo origination (3 months average after origination) is 3 points. The median is also

16The charge off rate on credit card debt reported by the Federal Reserve Board of Governors was above 3 percent
during this time period.

17Since the credit scores are sensitive to monthly changes in the credit card utilization we look at their 3-month
averages around the events rather than a 1-month average.

9

4. Delinquency on promo cards about average; lenders initially appear to “subsidize”
aggressively prices promo cards.
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5. Refinancing of card debt via promos is a prevalent phenomenon; suggests “cat and
mouse” game between borrowers, lenders or incumbent lenders and new lenders.

promotional debt.18

The first two panels of figure 3 plot charges and balance payments on a cohort of accounts

originated in early 2019 and tracked until early 2020, both for new originated promo accounts (panel

A) and existing nonpromotional accounts that become newly promotional (panel B). The solid line

plots the stock of accumulated debt on these accounts, which is the result of an accumulation of the

depicted charges from the previous months net of total payments made until this particular month.

As we can see, debt jumps immediately in the first month and then plateaus over the duration of the

promo period. Balance transfers are the key driver of charges early on and also the accumulation

of debt on these accounts. Expiration of the promo period is associated with accelerated debt

repayments (panel C). That being said, a significant fraction of promo debt remains unpaid even

after the promo period expires.

Overall, the annualized flow of promotional balance transfers is about 15 percent relative to total

card debt outstanding. This is reported in Table 4. Assuming the average expiration of a typical

account of about 18 months, the volume of balance transfers is roughly in line with the volume of

expiring promotional debt.

While we do not observe outbound balance transfers in our data, the observed jump in balance

payments around the expiration of the promo status is consistent with the idea that balance transfers

are also accelerating debt repayments around the time promo period expires.

Figure 3: Charges and payments over the life cycle of promo cards.
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B. Promo Origination: Existing Accounts
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C. Promo Expiration

Notes: The figure shows the life cycle of new promotional accounts and newly promotional existing accounts. We plot monthly charges excluding
balance transfers, such as fees, purchases, cash advances (white bar), inbound balance transfers (black bar), and balance (re)payments (grey bar).
Accumulated debt is the cummulation of charges, balance transfers and payments. Source: Federal Reserve System, Y14M.

A balance transfer typically carries an additional fee, even if it is promotional. This creates an

additional source of revenue for lending even when the APR on the promo account is zero. Table 4
18A promotional balanced transfer features an introductory promotional rate.
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A large number of lenders and consumer families:

- lenders have deep pockets and face zero cost of funds (in expectation)

- consumer family = mass 1 of identical members who fully share risk

Admissible contracts are credit lines comprising promo terms and reset terms:

C = (r, l, R, L) , where r, l are promo terms (think: r ≤ R, l ≤ L)

Members hold 1 card at a time but can refinance existing lines with other lenders

Bertrand competition determines contract terms

- equilibrium contracts solve “max utility s.t. zero profits”

Focus on type-identical allocation (members make the same decisions)



Environment

Drozd, Kowalik Growth through Automation

A large number of lenders and consumer families:

- lenders have deep pockets and face zero cost of funds (in expectation)

- consumer family = mass 1 of identical members who fully share risk

Admissible contracts are credit lines comprising promo terms and reset terms:

C = (r, l, R, L) , where r, l are promo terms (think: r ≤ R, l ≤ L)

Members hold 1 card at a time but can refinance existing lines with other lenders

Bertrand competition determines contract terms

- equilibrium contracts solve “max utility s.t. zero profits”

Focus on type-identical allocation (members make the same decisions)



Environment

Drozd, Kowalik Growth through Automation

A large number of lenders and consumer families:

- lenders have deep pockets and face zero cost of funds (in expectation)

- consumer family = mass 1 of identical members who fully share risk

Admissible contracts are credit lines comprising promo terms and reset terms:

C = (r, l, R, L) , where r, l are promo terms (think: r ≤ R, l ≤ L)

Members hold 1 card at a time but can refinance existing lines with other lenders

Bertrand competition determines contract terms

- equilibrium contracts solve “max utility s.t. zero profits”

Focus on type-identical allocation (members make the same decisions)



Environment

Drozd, Kowalik Growth through Automation

A large number of lenders and consumer families:

- lenders have deep pockets and face zero cost of funds (in expectation)

- consumer family = mass 1 of identical members who fully share risk

Admissible contracts are credit lines comprising promo terms and reset terms:

C = (r, l, R, L) , where r, l are promo terms (think: r ≤ R, l ≤ L)

Members hold 1 card at a time but can refinance existing lines with other lenders

Bertrand competition determines contract terms

- equilibrium contracts solve “max utility s.t. zero profits”

Focus on type-identical allocation (members make the same decisions)



Environment

Drozd, Kowalik Growth through Automation

A large number of lenders and consumer families:

- lenders have deep pockets and face zero cost of funds (in expectation)

- consumer family = mass 1 of identical members who fully share risk

Admissible contracts are credit lines comprising promo terms and reset terms:

C = (r, l, R, L) , where r, l are promo terms (think: r ≤ R, l ≤ L)

Members hold 1 card at a time but can refinance existing lines with other lenders

Bertrand competition determines contract terms

- equilibrium contracts solve “max utility s.t. zero profits”

Focus on type-identical allocation (members make the same decisions)



Timing, Constraints and Decisions

Drozd, Kowalik Growth through Automation

𝑦

𝑦 െ Δ

Income state of family

Period 1
𝑐ଵ ൌ 𝑦 െ 𝑏଴ ൅ 𝑏ଵ െ 𝑟𝑏ଵା

Period 2
𝑐ଶ ൌ 𝑦 െ 𝑏ଵ ൅ 𝑏ଶ െ ሺ 1 െ 𝜌ᇱ 𝑟ᇱ ൅ 𝜌′𝑟ᇱᇱሻ𝑏ଶା

Period 3
𝑐ଷ ൌ 𝑦 െ 𝑏ଶ



Timing, Constraints and Decisions

Drozd, Kowalik Growth through Automation

𝑦

𝑦 െ Δ
Default

cଶୢ ൌ 𝑦 െ Δ 
Default

Income state of family

cଷୢ ൌ 𝑦 െ Δ 

Period 1
𝑐ଵ ൌ 𝑦 െ 𝑏଴ ൅ 𝑏ଵ െ 𝑟𝑏ଵା

Period 2
𝑐ଶ ൌ 𝑦 െ 𝑏ଵ ൅ 𝑏ଶ െ ሺ 1 െ 𝜌ᇱ 𝑟ᇱ ൅ 𝜌′𝑟ᇱᇱሻ𝑏ଶା

Period 3
𝑐ଷ ൌ 𝑦 െ 𝑏ଶ

1. Exogenous default tied 
to income shock

2. No hidden savings

(relaxed in extensions)



Timing, Constraints and Decisions

Drozd, Kowalik Growth through Automation

𝑦

𝑦 െ Δ
Default

cଶୢ ൌ 𝑦 െ Δ 
Default

cଷୢ ൌ 𝑦 െ Δ 

Period 1
𝑐ଵ ൌ 𝑦 െ 𝑏଴ ൅ 𝑏ଵ െ 𝑟𝑏ଵା

Credit market

Members obtain contract
𝓒 ൌ ሺ𝒓, 𝒍,𝑹,𝑳ሻ

Period 2
𝑐ଶ ൌ 𝑦 െ 𝑏ଵ ൅ 𝑏ଶ െ ሺ 1 െ 𝜌ᇱ 𝑟ᇱ ൅ 𝜌′𝑟ᇱᇱሻ𝑏ଶା

Period 3
𝑐ଷ ൌ 𝑦 െ 𝑏ଶ

Income state of family



Timing, Constraints and Decisions

Drozd, Kowalik Growth through Automation

𝑦

𝑦 െ Δ
Default

cଶୢ ൌ 𝑦 െ Δ 
Default

cଷୢ ൌ 𝑦 െ Δ 

Credit market

Consumer family 

Members obtain contract
𝓒 ൌ ሺ𝒓, 𝒍,𝑹,𝑳ሻ

Chooses
𝑏ଵ ൑ 𝑙 

Period 2
𝑐ଶ ൌ 𝑦 െ 𝒃𝟏 ൅ 𝑏ଶ െ ሺ 1 െ 𝜌ᇱ 𝑟ᇱ ൅ 𝜌′𝑟ᇱᇱሻ𝑏ଶା

Period 3
𝑐ଷ ൌ 𝑦 െ 𝑏ଶ

Period 1
𝑐ଵ ൌ 𝑦 െ 𝑏଴ ൅ 𝒃𝟏 െ 𝑟𝒃𝟏ା

Income state of family



Timing, Constraints and Decisions

Drozd, Kowalik Growth through Automation

𝑦

𝑦 െ Δ
Default

cଶୢ ൌ 𝑦 െ Δ 
Default

cଷୢ ൌ 𝑦 െ Δ 

Credit market

Consumer family 
Chooses
𝑏ଵ ൑ 𝑙 

Members obtain contract
𝓒 ൌ ሺ𝒓, 𝒍,𝑹,𝑳ሻ

Period 2
𝑐ଶ ൌ 𝑦 െ 𝒃𝟏 ൅ 𝒃𝟐 െ ሺ 1 െ 𝜌ᇱ 𝑟ᇱ ൅ 𝜌′𝑟ᇱᇱሻ𝒃𝟐ା

Period 1
𝑐ଵ ൌ 𝑦 െ 𝑏଴ ൅ 𝒃𝟏 െ 𝑟𝒃𝟏ା

Period 3
𝑐ଷ ൌ 𝑦 െ 𝒃𝟐

𝓒′ ൌ ሺ𝒓′, 𝒍′,𝑹,𝑳ሻ
Incumbent lender 
reprices 𝒞 to

Income state of family



Timing, Constraints and Decisions

Drozd, Kowalik Growth through Automation

Chooses
𝑏ଶ ൑ 𝑙′

𝑦

𝑦 െ Δ
Default

cଶୢ ൌ 𝑦 െ Δ 
Default

cଷୢ ൌ 𝑦 െ Δ 

Consumer family 

Credit market

Consumer family  
Chooses
𝑏ଵ ൑ 𝑙 

Members obtain contract
𝓒 ൌ ሺ𝒓, 𝒍,𝑹,𝑳ሻ

Period 2
𝑐ଶ ൌ 𝑦 െ 𝒃𝟏 ൅ 𝒃𝟐 െ ሺ 1 െ 𝜌ᇱ 𝑟ᇱ ൅ 𝜌′𝑟ᇱᇱሻ𝒃𝟐ା

Period 1
𝑐ଵ ൌ 𝑦 െ 𝑏଴ ൅ 𝒃𝟏 െ 𝑟𝒃𝟏ା

Period 3
𝑐ଷ ൌ 𝑦 െ 𝒃𝟐

𝓒′ ൌ ሺ𝒓′, 𝒍′,𝑹,𝑳ሻ
Incumbent lender 
reprices 𝒞 to

Income state of family



Timing, Constraints and Decisions

Drozd, Kowalik Growth through Automation

mass ρ of members 
obtains a refinance offer 

Credit market

𝑦

𝑦 െ Δ
Default

cଶୢ ൌ 𝑦 െ Δ 
Default

𝓒′ ൌ ሺ𝒓′, 𝒍′,𝑹,𝑳ሻ

𝓒′′ ൌ ሺ𝒓ᇱᇱ, 𝒍ᇱᇱ ൒ 𝒃𝟐, . ሻ

Incumbent lender 
reprices 𝒞 to

cଷୢ ൌ 𝑦 െ Δ 

Credit market

Consumer family 
Chooses
𝑏ଵ ൑ 𝑙 

Members obtain contract
𝓒 ൌ ሺ𝒓, 𝒍,𝑹,𝑳ሻ

Period 1
𝑐ଵ ൌ 𝑦 െ 𝑏଴ ൅ 𝒃𝟏 െ 𝑟𝒃𝟏ା

Chooses
𝑏ଶ ൑ 𝑙′

Consumer family 

Period 2
𝑐ଶ ൌ 𝑦 െ 𝒃𝟏 ൅ 𝒃𝟐 െ ሺ 1 െ 𝜌ᇱ 𝑟ᇱ ൅ 𝜌′𝑟ᇱᇱሻ𝒃𝟐ା

Period 3
𝑐ଷ ൌ 𝑦 െ 𝒃𝟐

Income state of family



Timing, Constraints and Decisions

Drozd, Kowalik Growth through Automation

Chooses
𝑏ଶ ൑ 𝑙′

mass ρ of members 
obtains a refinance offer 

Credit market

𝑦

𝑦 െ Δ
Default

cଶୢ ൌ 𝑦 െ Δ 
Default

𝓒′ ൌ ሺ𝒓′, 𝒍′,𝑹,𝑳ሻ

𝓒′′ ൌ ሺ𝒓ᇱᇱ, 𝒍ᇱᇱ ൒ 𝒃𝟐, . ሻ

Exercises mass 
0 ൑ 𝜌ᇱ ൑ 𝜌 of 
refinance offers

Incumbent lender 
reprices 𝒞 to

cଷୢ ൌ 𝑦 െ Δ 

Consumer family 
Consumer family 

Credit market

Consumer family 
Chooses
𝑏ଵ ൑ 𝑙 

Members obtain contract
𝓒 ൌ ሺ𝒓, 𝒍,𝑹,𝑳ሻ

Period 2
𝑐ଶ ൌ 𝑦 െ 𝒃𝟏 ൅ 𝒃𝟐 െ ሺ 1 െ 𝝆ᇱ 𝑟ᇱ ൅ 𝝆′𝑟ᇱᇱሻ𝒃𝟐ା

Period 1
𝑐ଵ ൌ 𝑦 െ 𝑏଴ ൅ 𝒃𝟏 െ 𝑟𝒃𝟏ା

Period 3
𝑐ଷ ൌ 𝑦 െ 𝒃𝟐

Income state of family



Timing, Constraints and Decisions

Drozd, Kowalik Growth through Automation

Chooses
𝑏ଶ ൑ 𝑙′

mass ρ of members 
obtains a refinance offer 

Credit market

𝑦

𝑦 െ Δ
Default

cଶୢ ൌ 𝑦 െ Δ 
Default

𝓒′ ൌ ሺ𝒓′, 𝒍′,𝑹,𝑳ሻ

𝓒′′ ൌ ሺ𝒓ᇱᇱ, 𝒍ᇱᇱ ൒ 𝒃𝟐, . ሻ

Exercises mass 
0 ൑ 𝜌ᇱ ൑ 𝜌 of 
refinance offers

Incumbent lender 
reprices 𝒞 to

cଷୢ ൌ 𝑦 െ Δ 

Consumer family 
Consumer family 

Credit market

Consumer family 
Chooses
𝑏ଵ ൑ 𝑙 

Members obtain contract
𝓒 ൌ ሺ𝒓, 𝒍,𝑹,𝑳ሻ

Period 2
𝑐ଶ ൌ 𝑦 െ 𝒃𝟏 ൅ 𝒃𝟐 െ ሺ 1 െ 𝝆ᇱ 𝑟ᇱ ൅ 𝝆′𝑟ᇱᇱሻ𝒃𝟐ା

Period 1
𝑐ଵ ൌ 𝑦 െ 𝑏଴ ൅ 𝒃𝟏 െ 𝑟𝒃𝟏ା

Period 3
𝑐ଷ ൌ 𝑦 െ 𝒃𝟐

Income state of family



Equilibrium characterization

Drozd, Kowalik Growth through Automation



Preliminaries

Drozd, Kowalik Growth through Automation

1. The second period lender’s zero profit condition implies

r′′b+2 (.) = 0⇒ r′′ = p

and for any credit limit (hence our assumption l′′ ≥ b2 was wlog)

2. Wlog can restrict attention to first period contracts that aren’t repriced ex post, i.e.:

C′(.) = (R,L, .)

3. Refinancing decision is bang bang: ρ′ = ρ if R > p, otherwise ρ′ = 0.

4. Can recast as a “single lender” lender problem by applying monotone transformation:

R(R̂) =
1

1− ρ
max{R̂− p, 0}+ min{R̂, p}
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Equilibrium Contract Definition (EQ)
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Lemma

C = (r, l, R, L) is an equilibrium contract iff there exist R̂ and b1, b2 such that

1 R = R(R̂) := 1
1−ρ max{R̂− p, 0}+ min{R̂, p}.

2 (c1, c2, c3, r, l, R̂, L, b1, b2) solves

EQ : maxu (c1) + β (1− p)u (c2) + β2 (1− p)2 u (c3) + βUd

subject to

IC1 :
(
u′ (c1) (1− r)− β (1− p)u′ (c2)

)
1b1=l ≥ 0(

u′ (c1) (1− r)− β (1− p)u′ (c2)
)
1b1<l = 0

IC2 :
(
u′ (c2)

(
1− R̂

)
− β (1− p)u′ (c3)

)
1b2=L ≥ 0(

u′ (c2)
(

1− R̂
)
− β (1− p)u′ (c3)

)
1b2<L = 0

ZP : (r − p) b+1 + p
(
R̂− p

)
b+2 = 0,

CL : b+1 ≤ l, b
+
2 ≤ L

BC : c1 = y− b0 + b1− rb+1 , c2 = y− b1 + b2− R̂b+2 and c3 = y− b2.

3 The lender does not find it strictly profitable to reprice r, l, R̂, L ex post.
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Solving for Equilibrium Contract
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Consider a planning problem of choosing (c1, c2, c3, T1, T2, T2):

PL : maxu (c1) + β (1− p)u (c2) + β2 (1− p)2 u (c3) + βUd

subject to

RC : T1 + (1− p)T2 + (1− p)2 T3 = 0,

and
BCPL : c1 = y − b0 + T1, c2 = y + T2, c3 = y + T3.

⇒ Key result: Solution to PL coincides with EQ

- the supporting contract retrieved from IC constraints
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EQ‐feasible 
consumption profiles

𝑐ଵ, 𝑐ଶ, 𝑐ଷ PL‐feasible 
consumption profiles
𝑐ଵ, 𝑐ଶ, 𝑐ଷ



Basic Idea

Drozd, Kowalik Growth through Automation

PL‐maximum
(implementable and hence is EQ)

EQ‐feasible 
consumption profiles

𝑐ଵ, 𝑐ଶ, 𝑐ଷ PL‐feasible 
consumption profiles
𝑐ଵ, 𝑐ଶ, 𝑐ଷ

The proof is similar to the proof of the Walras Law



Formal Result for Crosswalk between EQ and PL
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Lemma

In equilibrium, the consumer borrows in both periods; that is, b1 > 0 and b2 > 0.

Lemma

⇒ Let
(
c1, c2, c3, r, l, R̂, L, b1, b2

)
satisfy all the constraints of EQ and suppose

b1 > 0, b2 > 0. Then, the implied transfers T1 = c1 − (y − b0), T2 = c2 − y,
T3 = c3 − y that sustain the same level of consumption under PL are also feasible
under PL (i.e., satisfy RC).

⇐ Conversely, let (c1, c2, c3, T1, T2, T3) satisfy all the constraints of PL; furthermore,

suppose there exists a contract
(
r, l, R̂, L

)
such that l ≥ −T2 − T3

(
1− R̂

)
,

L ≥ −T3 and, for b1 := −T2 − T3
(

1− R̂
)

and b2 := −T3, IC1, IC2 and ZP are

satisfied. Then,
(
c1, c2, c3, r, l, R̂, L, b1, b2

)
is feasible under EQ (i.e., satisfies the

constraints of EQ).



Main Result
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Proposition

Equilibrium contract features r = p = R, and nonbinding limits l, L.
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Proposition

Equilibrium contract features r = p = R, and nonbinding limits l, L.

PL : max
T1,T2,T3

u(ca1 + T1︸ ︷︷ ︸
c1

) + β (1− p)u(ca2 + T2︸ ︷︷ ︸
c2

) + β2 (1− p)2 u(ca3 + T3︸ ︷︷ ︸
c3

) + βUd

RC : T1 + (1− p)T2 + (1− p)2 T3 = 0.
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Proposition

Equilibrium contract features r = p = R, and nonbinding limits l, L.

Planners marginal conditions are

MRS1 := −
u′1

β(1− p)u′2
= −(1− p)−1 =: MRT1,

MRS2 := −
u′2

β(1− p)u′3
= −(1− p)−1 =: MRT2,
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ICs imply:
𝑟 ൌ 𝑝
𝑅෠ ൌ 𝑝

ZP holds for any 
𝑏ଵ, 𝑏ଶ

By previous lemma 
we are done, but 
uniqueness still 
requires rejecting 
implementation via 
binding limits…   
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Why not r < p and binding l?

Drozd, Kowalik Growth through Automation

r < p⇒ lender suffers a loss in first period ⇒ R̂ > p in second period to break even

⇒ L nonbinding: invalidates implementation of PL condition MRS2 = MRT2

⇒ L binding: invalidates condition 3 of equilibrium contract definition

(R̂ > p means relaxing L ex post yields strictly positive profit to the lender)
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Equilibrium contract (EQ)
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Lemma

C = (r, l, R, L) is an equilibrium contract iff there exist R̂ and b1, b2 such that

1 R = R(R̂) := 1
1−ρ max{R̂− p, 0}+ min{R̂, p}.
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Intuition
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Consumers understand that—this way or the other—they must pay for defaulting

- lenders must break even in equilibrium

After accepting the contract, borrowing only depends on applicable rates (EQ Euler)

- if rates not “right,” borrowing levels do no maximize ex ante utility (PL Euler)

⇒ Ex ante, consumers seek contracts to ensure utility maximizing borrowing ex post

- marginal rates must reflect current default risk, implying r = p = R

⇒ Side note: allocation is constrained efficient and hence “undistorted”

- this result has nothing to do with “tax smoothing” theorem in public finance
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Extensions
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1. Income fixed at y but default endogenously generated by a random “stigma” shock ∆

- default occurs in 2nd period when U2(.) ≤ u (y)− βD −∆

- default occurs in 3rd period when U3(.) ≤ u (y)−∆

⇒ Reinforces the result (r > p, if possible).

2. The consumer can borrow and save and consume saved funds after default

- subject to constraint bd1 ≥ τb1, which can be binding or not

⇒ Same result applies.

3. T periods instead of 3 periods?

⇒ Same result applies (think about the last 3 periods).



Hyperbolic Discounting as a Potential Explanation

Drozd, Kowalik Growth through Automation

Preferences as of first period: u(c1) + βη (u(c2) + βu(c3))

- preferences as of second period: u(c2) + βηu(c3)

Naivete case: consumer is unaware of time inconsistency problem

Sophisticated case: consumer is aware of time inconsistency problem

⇒ Promos arise in both cases but for different reasons
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A Note on the Literature (or lack of thereof)

Drozd, Kowalik Growth through Automation

Drozd and Kowalik (2022)

- examine the collapse of promo lending’s contribution to Great Recession
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