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Abstract

How are the welfare costs from monopoly borne? We answer this question in
the context of the U.S. credit card industry, which is highly concentrated, charges
interest rates that are 3.4 to 8.8 percentage points above competitive pricing, gen-
erates excess profits, and has repeatedly lost antitrust lawsuits. We depart from
existing consumer credit models that assume perfect competition (e.g. Livshits,
MacGee, and Tertilt (2007, 2010) and Chatterjee, Corbae, Nakajima, and Rios-
Rull (2007)), by integrating oligopolistic lenders into a Bewley-Huggett-Aiyagari
framework. Our model accounts for roughly half of the spreads and excess profits
observed in the data. The welfare gains to the current population from compet-
itive reforms in the credit card industry are equivalent to a onetime transfer to
households worth 3.4 percent of GDP. Along the transition path, all cohorts realize
welfare gains from competitive reforms. Asset poor households benefit the most
from increased consumption smoothing. Asset rich households also benefit from

higher general equilibrium saving interest rates.
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1 Introduction

The long standing view that the dead weight losses from monopoly are small, e.g.
Harberger (1954)’s study of American manufacturing in the 1920s, has been dispelled
repeatedly (see a summary of arguments by Schmitz (2012)). Recent work by Schmitz
(2016) has argued that across a number of industries, the costs of monopoly are large
and disproportionately borne by low-income households. We contribute to this litera-
ture by integrating oligopolistic lenders into a Bewley-Huggett-Aiyagari framework and
quantifying the distribution of welfare losses resulting from non-competitive behavior in
the credit card industry. We find that both low-income households and high income
households suffer significant welfare losses from the credit card monopoly.

The U.S. credit card industry is highly concentrated, generates excess profits, and
charges interest rates that are 3.4 to 8.8 percentage points above competitive pricing.
The Justice Department, Federal Trade Commission, and private parties have repeatedly
won antitrust lawsuits against the U.S. credit card industry. To measure the welfare
consequences of competitive reforms in the credit card industry, we depart from existing
consumer credit models, which typically assume competitive, zero-profit lenders (e.g.
Livshits, MacGee, and Tertilt (2007, 2010) and Chatterjee, Corbae, Nakajima, and Rios-
Rull (2007)), and we develop a model with a finite number of credit card firms that
imperfectly compete to issue non-exclusive credit lines. We estimate that the gains from
competitive credit market conditions as opposed to 2016 credit market conditions are
equivalent to a 2 percent increase in lifetime consumption or a one-time transfer worth
3.4 percent of GDP to U.S. consumers. During the transition from 2016 credit market
competition to a competitive credit market, all current cohorts of consumers and newborn
cohorts of consumers realize significant welfare gains. We find that the poorest U.S.
households gain the most because they are better able to smooth consumption with more
competitive credit markets. Moreover, the richest households gain from greater interest
rates on savings due to general equilibrium effects.

We begin by documenting several features of the U.S. credit card industry. First,
the credit card market is characterized by a large degree of market concentration. Nine
credit card issuers (mainly banks such as Citigroup, JP Morgan, Capital One, and Bank
of America) accounted for 86 percent of outstanding revolving credit in 2016. These
issuers founded and jointly own (to varying degrees) the main payment networks, Visa
and Mastercard. Visa and Mastercard control two-thirds of the payment network market
as measured by credit card purchase volume. Second, even after adjusting for rewards
programs and other credit card fees, credit card issuers charge interest rates that are on
average 3.4 to 8.8 percentage points above an interest rate that would yield zero profits.
A consequence of these large spreads is abnormal profits. Estimates from Ausubel (1991)

and Grodzicki (2017) show that the average rate of return on assets for the largest 25



credit card banks are 5.0 to 7.3 percentage points higher than that of the whole banking
industry.! Third, the credit card industry has been the subject of numerous antitrust
lawsuits since its inception. In 2005, the main credit card issuing banks and payment
networks were sued for collusion; they lost the case in 2018 and were required to pay
billions in penalties. The second half of the lawsuit (in progress) is mandating changes
to the industry to promote competition. In 2017, new litigation alleges collusion between
the main credit card issuing banks and payment networks to block entry.

To measure the welfare gains and losses associated with a non-competitive credit card
industry, we build on a small but innovative class of models that explicitly model credit
card lenders’ market power (e.g. Wasmer and Weil (2004), Drozd and Nosal (2008),
Petrosky-Nadeau and Wasmer (2013), Galenianos and Nosal (2016), Herkenhoff (2017),
Raveendranathan (2018)). These environments maintain the assumptions of atomistic
lenders, free-entry, and zero ex-ante profits. We depart from these frameworks by devel-
oping a general equilibrium production economy in which a finite number of non-atomistic
credit card firms strategically compete for customers. We build a dynamic model of Stack-
elberg oligopoly in which credit card lenders sequentially compete on the interest rates
and limits of their credit lines. We estimate the model to match 1970 and 2016 credit
market conditions. Our benchmark non-competitive model accounts for roughly half of
the observed spreads, profits, and charge-off rates in the credit card industry in both 1970
and 2016.

To illustrate our benchmark model’s mechanisms, we first measure the welfare gains
of replacing the regional monopolies that prevailed in the absence of interstate banking
during the 1950s, 1960s, and 1970s with oligopolies. In 1970, the gains to U.S. consumers
of a transition from a credit card monopoly to a credit card duopoly are equivalent to
a 1 percent increase in lifetime consumption. During the transition from monopolist
to duopolist lenders, almost every consumer is weakly better off. General equilibrium
effects generate gains that are larger along the transition path than when comparing
steady states. The increase in the borrowing limit allows consumers to delay default,
which implies that credit card firms’ profits remain positive during the transition. The
aggregate gains to contemporary cohorts are equivalent to a onetime transfer worth 1
percent of GDP. If we decompose the aggregate gains, then the gains to consumers in the
lowest deciles of the earnings and wealth distributions are equivalent to a one time transfer
worth 1.22 and 1.26 percent of GDP per capita, respectively. Low-income and low-wealth
consumers benefit from the ability to borrow more at a cheaper rate. The gains to those
in the highest deciles of the earnings and wealth distributions are equivalent to a onetime
transfer worth 1.27 and 1.60 percent of GDP per capita, respectively. High-income and

high-wealth consumers benefit from a higher savings interest in general equilibrium. The

!The average rate of return on assets refers to interest and non-interest income net of charge-offs
normalized by total assets.



consumers in the middle deciles of the earnings and wealth distributions are also better
off, but they do not benefit as much from the ability to borrow more at a cheaper rate
or from the higher savings interest rate.

We then estimate the welfare gains from competitive reforms in an oligopolistic ver-
sion of the model calibrated to 2016 credit market conditions. While credit markets have
become more competitive over time (e.g. Grodzicki (2017)), our competition assumptions
well approximate the current 2016 credit market. We consider less competitive calibra-
tions with a lender duopoly or triopoly (approximating the fact that the top three credit
card issuing banks control half of the market and have repeatedly colluded with the top
three payment networks), as well as a more competitive oligopoly calibration with six
lenders (an approximation to the fact that the top six credit card issuing banks control
three-quarters of the market). Consumers have welfare gains worth 2 percent of lifetime
consumption if we replace the oligopolists with competitive lenders. The aggregate gains
to contemporary cohorts are equivalent to a onetime transfer worth 3.4 percent of GDP.
The gains to consumers in the lowest deciles of the earnings and wealth distributions are
equivalent to a one time transfer of 6.66 and 6.83 percent of GDP per capita, respec-
tively. The gains to those in the highest deciles of the earnings and wealth distributions
are equivalent to a onetime transfer of 5.23 and 7.06 percent of GDP per capita, respec-
tively. Similar to the 1970s reform, low-income and low-wealth consumers benefit from
the ability to borrow more at a cheaper rate, and savers now receive a higher interest
rate because of general equilibrium effects. Because of the significant expansion of limits
and lowering of borrowing rates, we find that this reform is Pareto improving both across
steady states as well as along the transition path.

Our paper is related to competitive consumer credit models (Livshits et al. (2007,
2010) and Chatterjee et al. (2007)) as well as recent models that generate lender market
power via search and bargaining (e.g. Wasmer and Weil (2004), Drozd and Nosal (2008),
Petrosky-Nadeau and Wasmer (2013), Galenianos and Nosal (2016), Herkenhoff (2017),
Raveendranathan (2018)). What makes the search models of the credit market tractable
are the assumptions of atomistic lenders, free entry, and a small open economy. We
contribute to this literature by developing a general equilibrium model of credit market
oligopoly.

Another class of models relates improvements in screening technology to greater credit
access and greater competition in the credit market (e.g. Livshits et al. (2016), Séanchez
(2018), and Grodzicki (2017)). While early contributions such as Ausubel (1991) docu-
ment a lack of competition in the credit market throughout the 1970s and 1980s, Grodzicki
(2017) makes a strong empirical argument that there has been an increase in competi-
tion in the credit market recently (Drozd and Nosal (2008) and Galenianos and Nosal
(2016) also argue that reductions in entry costs —and thus increased competition— are
quantitatively consistent with the rise in debt and defaults from the 1980s to the 1990s).



In our framework, as additional oligopolists enter the credit market (i.e. moving from
monopoly and duopoly in the 1970s to oligopoly in the 2000s), our competitive structure
endogenously generates increases in pass-through rates, credit limits, and credit access
that likely complemented screening technology improvements. We contribute to this lit-
erature by developing a quantitative model of credit market oligopoly and showing that
the welfare gains from competitive reforms in both the 1970s and 2000s are significant
despite more competition.

Our paper relates to theoretic and quantitative models of credit lines (Drozd and
Nosal (2008), Mateos-Planas and Seccia (2006), Mateos-Planas and Seccia (2013), Drozd
and Serrano-Padial (2013), Drozd and Serrano-Padial (2017), and Braxton et al. (2018)).
Both Drozd and Nosal (2008) and Braxton et al. (2018) have incorporated long-term
credit lines into models with imperfect competition (via search and bargaining) in the
credit market. Others, including Hatchondo and Martinez (2018), have modeled multiple
credit lines. Our contribution to this literature is to incorporate non-exclusive credit lines

into a dynamic oligopoly model of the credit market.

2 Competition in the U.S. credit card industry

We briefly discuss a narrative history of competition in the early credit card industry
(late 1950s and early 1960s) largely based on Evans and Schmalensee (2005), and then we

turn to contemporary and historical indicators of competition in the credit card industry.

2.1 Historical background

During its inception in the late 1950s and early 1960s, the credit card industry was
characterized by regional monopolies. While systematic evidence on interest rate disper-
sion and pricing is not available, scholars who have studied the beginning of the credit
card industry describe a highly non-competitive (and very ‘cooperative’) environment. In
particular, Evans and Schmalensee (2005) document that the early years of the credit card
industry were characterized by limited competition. Visa’s predecessor, BankAmericard,
was founded in California and only began franchising the program to other banks in 1966.
Part of the franchise was the restriction that banks could only issue Visa cards, which
severely limited competition and prompted several antitrust suits in the early 1970s.
American Express, which to that point was only a travel and entertainment card, began
its own credit card program via franchising (it would later exit the credit card market and
only return 20 years later). The predecessor to Mastercard was a ‘cooperative’ of banks
which began expanding around the same time period. Nonetheless, the programs were
highly regionally concentrated: American express was concentrated in New York, New

England, New Jersey, and Pennsylvania (Evans and Schmalensee (2005), p. 62), whereas



BankAmericard was concentrated in the West. The Interbank Card Association, which
is the predecessor to Mastercard, included banks primarily in the Midwest (Evans and
Schmalensee (2005), p. 63 ). The lack of competition among these groups of banks, and
the lack of distinction between payment networks and banks, resulted in several high pro-
file antitrust lawsuits. Notably in 1971, Visa was sued for antitrust violations stemming
from its exclusionary contracts with member banks (Evans and Schmalensee (2005), p.
70). Toward the end of the 1970s and early 1980s, banks became dual issuers of Visa and

Mastercard products, and competition increased (regional monopolies to oligopoly).

2.2 Indicators of competitiveness

We document the following features of the credit card industry: (i) it is highly con-
centrated, (ii) even after adjusting for rewards programs and other credit card fees, credit
card issuers charge interest rates that exceed zero-profit interest rates, (iii) credit card
issuing banks have excess returns, and (iv) the credit card industry has been sued repeat-
edly for antitrust violations from inception until present.

The first defining feature of the credit card industry is the large degree of market
concentration. We measure market concentration of both credit card issuers (e.g. banks
such as Citigroup, JP Morgan, Capital One, Bank of America) and credit card payment
networks (e.g. Visa, Mastercard, and American Express). Table 1 shows that three credit
card issuers accounted for roughly half of outstanding revolving credit in 2016, and nine
credit card issuers accounted for 86 percent of outstanding revolving credit in 2016. Table
2 shows that three payment networks (Visa, American Express, Master Card) accounted
for 96 percent of credit card purchase volume in 2016. The issuing banks founded and
still jointly own (to varying degrees) the main payment networks, Visa and Mastercard,
whereas American Express is a vertically integrated issuer and payment network. Since
issuers own significant portions of the payment networks, and, as we will discuss below,
the payment networks and issuers have been repeatedly sued for colluding, it is difficult
to draw the line between these institutions. Whether the effective number of competitors
in the credit card market is nine issuing banks or three collusive issuer-payment networks
is not clear. We will consider both cases in our quantitative analysis.

The second defining feature of the credit card industry is high interest rate spreads.
To measure how far the credit card industry is from competitive pricing, we will focus
on what we call excess spreads. We compute excess spreads as the difference between
the actual spread and the zero-profit spread. The actual spread (Taetuar) is the difference
between the (cross-sectional) average credit card interest rate and the Moody’s Aaa rate.
The zero-profit spread is defined as the spread that credit card firms should charge on
interest income to break-even. It is computed as follows: let 7..., denote zero-profit

spread, D charge-off rate, B outstanding revolving credit, r Moody’s Aaa rate, and 7,



Table 1: Revolving credit share by issuer, 2016 (source: SEC filings and ValuePenguin)

Company Cumulative share
1. Citigroup 18
2. JP Morgan 34
3. Capital One 46
4. Bank of America 58
5. Discover 66
6. Synchrony 73
7. American Express 78
8. Wells Fargo 83
9. Barclays 86
10. Other 100

Table 2: Credit card purchase volume by payment network, 2016 (source: SEC filings
and ValuePenguin)

Company Cumulative share
1. Visa ol
2. American Express 74
3. Master Card 96
4. Discover 100

transition cost net of non-interest income. 7, is computed as (operational cost + rewards
and fraud - fees income - interchange income) /outstanding revolving credit. Operational
cost and rewards and fraud refer to total cost and fees income and interchange income
refer to non-interest income.? Given D, B, r, and 7,, the zero-profit spread is estimated

from the following break-even equation:
(1=D)B(1+7+ Teero) = Bl +7+17,) (1)

The left hand side of (1) is total interest income net of charge-offs and the right hand
side is total cost net of non-interest income. Table 3 presents the average excess spreads

(1974-2016) for the case without transaction costs net of non-interest income (7, = 0)

2Visa and Mastercard control two-thirds of the payment network market as measured by credit card
purchase volume, and they earn profits from network fees (also called credit association fees) that are
typically 0.5 percent of transaction volume. Visa and Mastercard also set a separate fee called an
interchange fee. Interchange fees are directly paid to the issuer banks and are typically equal to 1.5 to
3.0 percent of the transaction price.®> These interchange fees are tied to the generosity of the rewards
program that the issuing banks choose. Cards that provide greater rewards can charge higher interchange
fees. Since banks that choose to offer rewards can charge more interchange fees (which are borne by
merchants who sell goods and accept credit card payments), reward cards do not yield lower profits to
issuer banks (merchants are typically not allowed to price discriminate by card, although recent legal
changes have relaxed these rules). Hence, by construction of the interchange fees, rewards do not lower
the excess profits and excess spreads of issuers.



and for the case with transactions costs net of non-interest income. For the latter, we use
7, = —0.052, which is an estimate from Agarwal et al. (2015). The negative 7, implies
that the credit card industry makes profits even if we ignore interest income. Table 3
shows that the average spread on credit cards is 3.42 percentage points above break-
even if we ignore transaction cost net of non-interest income and 8.84 percentage points
above break-even if we include transaction cost net of non-interest income. This implies

a markup of 44-115 percent on the Moody’s Aaa rate.

Table 3: Credit Card Industry Excess spreads (source: author’s calculations, see text )

Excess spread Average, 1974-2016 (percentage points)
Without transaction 3.42
With other transactions 8.84

The large spreads imply excess profits, which is the third defining feature of the credit
card industry. To measure profits, we use a common measure from the literature: average
rate of return. The average rate of return for a bank is computed as interest and non-
interest income net of charge-offs normalized by assets. That is, suppose that for bank 7,
assets are given by A;, interest and non-interest income by (r+7;) A; where r is the cost of
funds and 7; is the average spread on the cost of funds, and charge-offs by D;A; where D;
is the fraction of banks assets (consumer debt) written-off. Then bank i’'s return on assets
is (r+ Tl)lj; — Didi =r+7;,— D;. Excess profits are computed as the difference between
the averagez(asset weighted) return on assets for the 25 large credit card banks and the

average (asset weighted) return on assets for all banks. In Table 4, we report estimates
from the literature. It shows the average rate of return on assets for the largest 25 credit

card banks are 5.0-7.3 percentage points higher than that of the banking industry.

Table 4: Credit Card Industry Excess profits

Year Source Avg. ROA (asset weighted): 25 large CC banks - all banks
1984-88  Ausubel (1991) 5.7
1990 Grodzicki (2017) 7.3
2008 Grodzicki (2017) 5.0

The fourth defining feature of the U.S. credit card industry is antitrust violations. The
payment networks and banks have been repeatedly sued for non-competitive practices.
Table 5 describes a small sample of U.S. cases which have recently been brought against
the credit card payment networks and issuer banks for colluding on prices (interchange
fees) and colluding to block entry of new technologies and new competitors.

There are three important cases to highlight. The first case is about collusion. In

2005, several issuing banks and the major payment networks were sued for colluding over
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interchange fees. They lost the case in 2018 and must pay billions in penalties. While
damages have been determined, the second part of this legal proceeding will involve
prescribing changes to the way the industry operates in order to avoid further collusion.
The second case is about entry barriers. In 2017, a new credit card issuer entrant, Black
Card LLC, filed a lawsuit against the major issuers and payment networks for colluding to
block entry of their credit card product. The case is currently in progress. The third case
is about limiting competition among incumbents. In 2004, the major payment networks
were sued for blocking member banks from issuing cards that operated on competing
payment networks. They lost three major cases and were ordered to pay billions in
penalties in each instance.

In summary, the U.S. credit card industry is characterized by a large degree of market
concentration, excess spreads, excess profits, and lawsuits for antitrust violations and non-
competitive behavior. In what follows, we depart from stand competitive models of the
consumer credit market and, instead, we model a finite number of non-atomistic credit
card firms that issue non-exclusive credit lines. We use the model the quantify the welfare
gains and losses from competitive reforms in the credit card industry (since the 1970s

and in the future).



QLME.E?|~Omlfouum>|5|m®~dud:wmmlﬁpdu|&£uL@Tﬁww:lm@x_nldmg\mH|HolwaON\mwﬁuﬁpd\m\Sw:\EOU.mnwﬂﬁooﬁﬂ.\s\sa\\“m&ﬁr_&
Uy OTXeP/69S07TL0SETE6TT000/ TITEOV T/ vyep/ 1e8po/soaryory /A0S 00s mam / /:sdagy .

98GH T=PIIUN0D0®; RGTETTTTT/ Ma1Ad0p /npa uwn qI1° gdza woo-ysenbord-yoress/ /:sdyyy=ran juigor/nps uwn-qirAxordzs urdor/ /:dyyy woiy passrijey] sewl ], so[oSuy sor] (ST 120 ‘800C) 'S[BALI U3IM S9[3)S gm;oOm_Q.\h

_EE.ﬁvwnooN\mmwﬁmzﬁ\wm\@o\woom\Eoo.mQEE%:.\sB?\\“w&ﬁﬁ_.ﬁ
984T T=PIIUNODO®;ZEIFE066E/MP1A00P/Npd-uwn g gdzo wod

-1sonboad-yoress/ /:sdyyy=pan urSor/npo-uwn-qiydxordze uior//:dy3y wWoIj PoASLIIOY [RUINO[ 199118 [[BM ‘JImmsme]  I9A0  9[119s  ssoxdxe uedlIewe ‘@St ‘(80 AON  ‘L00Z) f T ,E_&m

(100z "A'N'A’S) gge Pg "ddng " €9T Ul ‘VS( ©SIA "A S9)e}§ pojru()
Twgy- ﬁlmwmmﬁN|o>3mGOQEOUEOZJHEM:DL&vuoxnmzlvudOlﬁvonOvﬁduuﬂQlﬁOZdE\mBOE\EOUA:do:OH?BB\\“mmuurq

Jpd-prenoeld/10/810¢/speordn/juejuod-dm /wod smouesnoyanod- mmm/ /:sdyyg

:o_fmmﬂ.um~.um_.:_amu:d.vﬁmo.azw:\.xma.vwﬁmw-maamsogw:\..w\é:‘adcﬁ\s.woloﬁON\mu:moa\sw?\h@acwo.muswﬂwﬁ\_coo.Nac_E.333\\Nmaﬁsm
mHvmbmhmmH-u_:w-udeE:m.a:ﬁ:ogm_\c-w:a@m.ouuwwuwdlmmm>.v«:mouwamme\mﬁumﬁﬁ\_\:o?hwa.gﬁg\\nmaﬁsw
W FGHT-9T/3Inoo-owerdns-sn /wod  merpuy- meosed / /:sdyjq
:o_udmﬁ:vum-:ﬁuQd%ﬁdu.pzwshdméuwﬁdwumu:mﬂuuwsvwxﬁzlamﬂa.wolm:om\mu:moagm;\pmuzwuiu:mmmﬂm\EOU.NAEME.?,BB\\“mmuur_m
4 SOI03S UWRIPRUE)) S)T UL
spaen esia gurydeooe dojs 03 peusjeaIy) JIRWRA\ 9T(g Ul ‘WOIe3HI] o) Jo jred sy
‘9IMeusIs AQ PoyLIoA aIe Jel[) SUOIjOesUeI}
UR([) YIOM)OU JS0D I9MO[ ® I9A0 PIINOI oIe suolpoesuer) uld asneoeq seseyoind 10f mg amy
JUOWA[}}9G Paso[sIpl)  SutuSis jo peojsur uld I0Y) 9sn 0} SIOSN PIed 41qop oIMbal 0] pajuem LIRTU[RA\ BSTA JIRTUTRAN 9)eALI] 2102 910¢ -eudlg sa urd
(ssepo
SO[ILI A1) dFURYD 0} PIRISY Fo8IeD ued sorueduwon paed JIPoId Jet) $oof o) Jjo
UOIIq GgO'T$  PIRD JIGOP oY) 0) SIWI[ oI 2101 ((T(g) TIOWPUOUWTY UIGIN(] O} dOUIS IR} dJON SIOqUIOUT
pred paeomo)se]\ UOIIIE Gg0'g$ pred ©SIA umoOpyeRaIg ‘soserpand pred 11Gap uo seej-odims TS uorI ) oty amy
JUOWR[10s UOI[[I ¢('¢§ posodurr woy) pue ‘spred 11qap 1deooe 01 SIURYDISW POIMbal PIROINISRIN PUR BSIA PIRDIOISRIN ‘BSIA  SJURYDID[N -0y  SSe[) €002 9661 SpIe) [V IouoH
UOI[IN 006§ Aed 03 patapio
PIROIOYSRIN UOL[I 6 1§ Aed 0} POIOPIO BSIA UMOPYRAIE ,SPIRD T9A0DSI(] ONSSI 0} SYUR( IO(UIOUL mg S1oRIIUO))
uor[ig 8'¢¢ Aevd 03 palopio syuepuLa S MO[[B 0} POSnJol PIBDIDISEIN PUR BSIA JUSWL[}10S 3,408 S TOOT O} Pore[oy PIedIo)seIN “BSIA I9A0DSI(] 9)eALI] 800¢ 1002 ATreuorsnoxsy
4SPIED Xoury onsst 0} ssoxdxn] mg S)0RIPUO))
uor[ig §'T$ Avd 0) POIOPIO PIBDINSRIN  SYUR( IOUIOUL S)1 MO[[R 0} POSNJOI PIRDINSRI “UOUd[}19S 1,408 §) TO0G OF POIR[OY pIedIojse]y  UeOLIOUY 9)eALI] 8002 1002 Areuorsnioxgy
FSPIRD XOUly onsst ssoxdxg] mg S)0RIYU0))
uotig Gz g Aed 01 POIOPIO BSIA 0} SUR( IOQUIOUT SJT MO[[R 0} POSNJOI BSTA O[OS 1,408 G TOOZ OF PRy ®SIA\  TROLIOUTY 9YRATI] 2002 $00g ATeuorsnXg
OSBD TeY 03 PosTyaI 3anod oweldns woym F(0g ur popuo seaddy
9ATIIOdTIODTIUR OIOM SO O1[) IR} J0R] JO  “I0A0DSI(] 10 $soIdX7 UROLIDUIY [JIM SSOUIST( SUIOP WO} SYUR( JUONIIISUOD IO snnnuy $10RIJUO))
Surpur] -z soml Areuorsnpoxe Suisn dojs 0} parepi() ‘T Suniquyoid pey pIesldjse]y pur BSIA e[} SO[ILI I0AO JINS JUSUWDIONIS JUSIILIIAOL) PIRDIDISRIN ‘BSIA S JUOUILIOAOY) 1002 8661 ATreuorsnoxy
au() Tende)) ‘eseryn) 0711 mg Anyuy sporg
‘poAfosaIu() A[juermy) 0T pIe) el Jo A1jue o[q 0} au() [eyde)) pue URSION J[ [IIM POpny[od BSIA  ‘URSION  J[  ‘BSIA  PpIe) yrlg 9)eALI] JLETCREE | L1001 uorsn{[o)
(9107 @ours ased
SI) 0} SPOUDISJOI AU PUNOJ },UdARY ] YSNOYI[e) peap
Arqeqoad st aseo sy} ‘oA odwodTiue J0U SeM dINJONIIS
99] 9SURIDINUI S XOUTY 9JRY) PI[NI SeY 110D omoidns
O} 9OUIG "9S®D JSIIYJUR JUSWITISAOS 9T} JO SUI0IINO oty ToTSN{[0))
Suryreme ploy U0 sem AT  POAJOSOIU[) A[JUDIIN)) psuorsiaord Suroo)s-1yuy sseIdXf] UeolOWy  SJURIPB[N -0y SSB[) JLCEEh e | GO0Z 99 oSueypILgU]
uorg €°1$
Aed 03 poropio syurg YO UOI[IN 006$ Aed 03 paiapio BOLIDWY JO Yueq pue
Pparov)seIN uol[ig 1'H$ Aed 0 poIopio BSIA UMOpYeaIg ,(9n0qe 90s) suotsia  ‘dnodnyy)  ‘ueSioly uory uotsn{o)
uolig ¢'9¢ -01d Surea)s-1iue YSNoIY) $99J a8uryDIAUL SUIXY 901Id JO PASTOOR PIRIINSEIN /BSIA  J[ ‘PIEOIOISE]N ‘BSI\  SIURIPII -0y  SSe[) 810¢ GO0z 99 oSurypIU]
,oAneduwod ISy uotsn{[o))
‘95D UoM $8S01dX0 UedLIOWY  -TYUe J0U dIe SUOISIA0Id SULI00)S-19IR o1} PANI Set] 1IN0D dupIdng "UOISIOP JSNOo] sso1dxg] westIouy S[) JUOUIUIOAOL) 810T 0T0g 99 oSuerpioju]
» POMO[R MOTL ST SULIONYS " D19 ‘S99] S JMOJR SIOWNSUOD SUI[[9} ‘SIUNOD
-STp SULPO Aq SpPILD 1509 IOMO] 0} SISWNSU0D SulIenys ol payiqryold Afsnorasrd ISy ToTSN{[0))
oo110RId pue 01 PEdISY A[PJRIPOWWII PO[)10§  OIoM SJURIDIOJN "S}ORIIUOD JURIDIOW oY) Ul SUOISIA0IA SULIONIS-IIUR TO SBM SO0 PIRDIDSRIN ‘BSIA S[) JUOUILIOAOY) 0102 0107 99 oSuerpIaju]
mung pant Polld
uornjosay ased jo uornydrsaq sjuepusjo sprure]d Jo odAJ, -198 Ieax Tesx ordaog,

syue(q pue syromjou juswided pIed JIparId Jsurede sMsSmer| G Ry,



3 Model

Our model economy shares many elements with existing general equilibrium, competi-
tive models of consumer credit, in particular Chatterjee, Corbae, Nakajima, and Rios-Rull
(2007). We build on Chatterjee, Corbae, Nakajima, and Rios-Rull (2007) by integrating
a lender oligopoly that issues credit lines into a production economy with heterogeneous

consumers.

3.1 Environment

Time is discrete and runs forever (¢t = 0,1,...). The economy is populated by a unit
measure of infinitely-lived heterogeneous consumers, N credit card firms (which we will
also refer to as lenders), and a final good firm. Consumers face idiosyncratic earnings
and expense shocks. They make savings/borrowing and default/repayment decisions to
maximize utility. Lenders imperfectly compete to issue non-exclusive credit lines. The
final good firm is perfectly competitive and produces the consumption good using labor

and capital as inputs in a Cobb-Douglas production function.

3.1.1 Consumers

Consumers maximize the present value of their flow utility over consumption net of
default utility penalties by making savings/borrowing and default/repayment decisions.
Let 5 € (0,1) denote the discount factor. Let d; be a binary default indicator equal to
one if the agent defaults in period ¢, and 0 otherwise. Consumers maximize the following

preferences over non-durable consumption ¢; net of utility penalties of default x:

E i Ik (u(ct) — th)

From this point forward, we will ignore time subscripts and focus on a recursive
formulation of the problem.

The consumer’s idiosyncratic state is given by their credit standing i € {g, b}, earnings
shock € € R, expenditure shock z € R, , and net assets a € R. If the consumer is in good
credit standing, then ¢ = g, and the consumer may borrow. Otherwise, the consumer is in
bad credit standing (¢ = b) and cannot borrow. The earnings shock € is persistent, where
Ey is the conditional expectation operator over the next period earnings shock €' given
current period earnings shock e. The expenditure shock z is non-discretionary, unless
the consumer chooses to default. Positive values of a indicate saving, whereas negative
value of a indicate borrowing. The state of a consumer is therefore given by the tuple,
(1,€,2,a).

In order to exposit the consumer’s problem, we must briefly discuss the credit card
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market (more details about the formation of the credit lines appear in Section 3.1.2). If
a consumer chooses to borrow, they borrow from a set of credit lines S € (R, R, )N. A
credit line is a long-term defaultable debt contract that specifies a spread 7 € R, and a
borrowing limit [ € R,. S is the collection of credit line spreads and borrowing limits
offered by NN lenders. All consumers in good credit standing have access to the same set
of credit lines S, and therefore credit lines are non-exclusive. If there are N credit lines,
in equilibrium, the consumer will first borrow from the cheapest credit line independent
of the lender that issues the credit line. Hence, let 5 denote the interest rate ranking of
a credit line, where j = 1 is the lowest interest rate and 7 = N is the highest interest
rate. For the consumer’s problem, the credit lines can be sorted in ascending order with
respect to the spreads (1 < 7, < ...7; < ... < 7y) and the corresponding borrowing
limits (I1,1s,...,ly), ignoring the issuing credit card firm’s identity. Given net assets, a
(recall @ < 0 implies debt), let a;(a) < 0 denote the balance on credit line with interest
rate ranking j € {1,..., N}:

a;(a) = _%j L i_f ‘=" 2221 l:k
min [a + >0 b O] if a>—=%7_,l
If net assets are less than or equal to the sum of the borrowing limits on credit lines
{1,...,7}, then the consumer has reached the limit on credit line j. Otherwise, if net
assets are greater than the sum of the borrowing limits on credit lines {1, ..., j} and net
assets are negative, then the balance on credit line j is a + Zi;ll l.. If net assets are
greater than the sum of the borrowing limits on credit lines {1, ..., j} and if net assets are
positive, then the balance on credit line j (and all other credit lines) is zero. Given the
set of all credit lines, S = {(71,01),..., (7n,In)} € (Ry, R, )Y, we define the distribution
of consumers across states as (i, €, z,a; S) where Q : {g,b} x Ry x Ry x R — [0, 1].
Using this notation for credit lines, we now describe the consumer’s value functions.
Let V(i,€, z,a;S) denote the consumer’s continuation value at the start of the period.
Let VP(€;S) be the value of default and VE(i, ¢, 2,a; S) be the value of repayment. The

first choice the consumer makes is between repayment d = 0 and default d = 1:

V(i e,z,a;8) = max dVP(e;8)+ (1 —d)VE(i, e 2,a;5) (2)
de{0,1}
Given our assumptions about default penalties, default is universal. That is, the consumer
repays credit card debt on all credit lines and the expense shock or defaults on all credit
lines and the expense shock. The policy functions for repayment/default, consumption,
and savings/borrowing — d(-),c(-),d’(-) — are functions of (i,€, z,a) and S. However,
we omit them for ease of exposition.

A consumer who defaults, consumes labor earnings and profits, w(S)e + I1(S), where
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w(S) refers to the wage rate and II(S) refers to the profits uniformly transferred to
consumers from credit card firms. Furthermore, the consumer cannot save or borrow
(o' = 0) and incurs a disutility cost (stigma x) — only during the default period. In the
next period, the consumer may regain good credit standing with probability ¢ or stay in

bad credit standing with probability 1 — ¢. The value of default is given by:
VP (e8) = U(w(S)e +11(S)) = x + BEuc[¢V(g,€,2,0;5) + (1 = p)V (b, €, 2,0, 5)]

A consumer who chooses to repay and is in good credit standing (i = ¢), may borrow
from the set of credit lines or save (¢’ > — Zjvzl l;). Furthermore, this consumer retains

good credit standing for the next period. The value of repayment when ¢ = g is given by:

VE(g,€ 2,a;8) =max U(c) + BEV (g€, 2, d;S)

c,a’

s.t.

c+d =w(S)e—z+ (1+7(9))a+ ZTjaj(a) + II(S) (3)

N
a'z—ZZj
=1

A consumer who chooses to repay, but is in bad credit standing (i = b), cannot borrow,
but may save (¢’ > 0). Furthermore, the consumer regains good credit standing in the
next period with probability ¢ and stays in bad credit standing with probability 1 — ¢.

The value of repayment when ¢ = b, is given by:

VE (b€ 2,a;9) =max U(c) + BEu [0V (g, €,2',0;5) + (1 — ¢)V(b,€, 2, 0; 9)]

s.t.
c+d =w(S)e—z+ (1+r(S))a+I(S) (4)

a >0

Note that the budget constraint drops the term Zjvzl 7;a;(a) because the consumer in
bad credit standing will not hold debt in equilibrium. However, this consumer incurs the

expense shock z by choosing to repay.

3.1.2 Lenders

There are N lenders in the economy. Each lender may issue one credit line. Since
we restrict our analysis to the case where one credit card firm issues one credit line, if
there are N firms, then there are N credit lines. We assume lenders commit to the terms

of their lines of credit. Consider lender k € {1,..., N} (we will use the convention that
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superscripted k refers to a lender’s identity and does not reflect any ranking of lenders,
and subscripted j refers to the interest rate ranking of a lender). Lender k’s objective is
to choose the terms of their credit line, (7%,1%), to maximize their net present value of

profits, ¥, discounted at rate j3:
o

PR AC)

t=0
From this point forward, we will omit time subscripts from the lender’s problem and
focus on the recursive formulation.

The ranking of a lender, j, by the interest rate they offer is a key state variable (recall
j = 1 is the lowest interest rate and j = N is the highest interest rate). Let 7; and l_]
denote the interest rate and borrowing limit of the lender offering the j** highest interest

rate. The profits resulting from offering the ;™ highest interest rate are given by I1;(S):

15(5) = [ | = (= dlg.c 2.0 9)mas(0

+d(g,€ 2,a;S)(1+r(9))aj(a) | d2g, € 2,a; 5) (5)

The first term, —7;a,(a), captures the gains from repayment, and the second term, (1 +

r(5))a;(a), captures the losses from default.* Total profits are computed as II(S) =

Zjv:l I1;(S), which as mentioned above, are uniformly transferred to consumers.
Suppose lender k& € {1,2,..., N} chooses spread 7% and borrowing limit [*. Let

k=1 _k+1 N
Tt R T

j(7%,77%) be a function where given 7% and 7% = (71, .. , it gives
the rank of 7% when the spreads are sorted in ascending order. Then the set of credit
lines can be written S = {(7;(rk -5y, Zj(Tk7T—k))}éV:1 and the profits to credit card firm k
are given by:

T(S) = Tjirr 1) (5) (6)

J

To understand the notation, consider two examples. First, if there is one firm (monop-
olist), then the monopolist chooses the spread 7! and the borrowing limit /* to maximize
total profits, w!(7,1') = II;(y,l;) = TI(S), where the first expression refers to profits
by the lender’s identity, the middle expression refers to profits using the (degenerate)
interest rate ranking, and the last expression refers to total profits.

Second, if there are two credit card firms and they move sequentially (Stackelberg
competition), then firm 2 (the second mover) will pick its spread 72(7!,1') and borrow-

1 and

ing limit /2(71, 1) to maximize its profits 72(7!, ', 72,1?), given firm 1’s spread 7
borrowing limit ['. Firm 1 will pick its spread and borrowing limit to maximize its
profits 7' (71, ', 72(71, 1Y), I2(11,11)), given firm 2’s best response functions 72(7!, ') and

(71, 1"). If, for example, firm 2 sets the lowest interest rate, then j(72,12) = 1. Firm 2’s

4For credit lines that have the same spread, we divide the profits from the respective credit lines using
the borrowing limits as weights.
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credit line offers the lowest interest rate in the economy and therefore it is ranked first in
terms of interest rates. When consumers borrow, they will borrow on firm 2’s credit line

before borrowing on any other credit line.

3.1.3 Final Good Producer

There is a representative, perfectly competitive firm that produces the final good by
hiring labor, L, and renting capital, K, in order to maximize profits:
max KLY —w(S)L —r(S)K

Factor prices are given by r = a(K/L)*™' and w = (1 — «)(K/L)®. The firm earns zero
profits.

3.2 Equilibrium

A stationary recursive competitive equilibrium is given by a set of credit lines .5, a sta-
tionary distribution over idiosyncratic states €2 (i, €, z, a; S), a wage rate w(S), an interest
rate r(5), total profits I1(.S), a repayment/default policy function d(i,¢€, z,a;S), a con-
sumption policy function ¢(i, €, z, a; S), a savings/borrowing policy function @/ (i, €, z, a; S),
a set of credit card firms’ best response functions {7*(-), [*(-)}4_,, and the final good firm’s
choices for aggregate capital K(S) and aggregate labor L(S) such that:

(i) given S, w(S), r(S), and TI(S), the allocations d(i,¢, z,a; S), c(i,€, z,a;S), and
a'(i,€, z,a;S) solve the consumer’s problem in (2), (3), and (4).

(i) for k € {1,2,..., N}, {7%(-), [*(-)}_, maximizes credit card firm’s profits in (6).

(iii) final good firm’s choices give factor prices r = a(K/L)* ! and w = (1—a)(K/L)“.

(iii) the distribution of consumers (i, €, z,a; S) evolves given the policy functions
d(i,e, z,a;5) and d'(i, €, 2,a;S), and exogenous processces for the earnings shock e and
expenditure shock z.

(v) labor market clears:

L :/e dQ (i,e, z,a;9)
(vi) capital market clears:

K—/a dQ (i, €, z,a;5)
(vii) final good market clears:

/[c(i,e, z,a;8) 4+ (1 —d(i,e, z,a;9))2] dQ(i e, 2,a;5) + 6K = K*L'™
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4 Calibration

We consider two calibrations. A 1970 calibration and a 2016 calibration. Across both
calibrations, we hold all parameters constant except for the stigma of default, .

We assume that each period corresponds to one year. Table 6 presents the parameters
determined outside of the model equilibrium. We use standard estimates for the capital
share (o = 0.333), depreciation rate (§ = 0.045), and risk aversion (¢ = 2). The re-entry
probability of good credit standing ¢ is chosen such that it takes the average consumer
two years to re-enter the credit card market upon default. The idiosyncratic productivity
e follows a log AR(1) process given by log e’ = p.loge + 1. The innovation 7" is normal,
i.i.d., with mean zero and variance af]. We parameterize this process using estimates from
Guvenen et al. (2014) and discretize it using Tauchen (1986) with 100 grid points. We
assume that the expense shock takes on two values where z € {z1,0} and z; > 0. For zy,
we compute the top one percentile of out of pocket medical expenses (hospital+ doctor+
prescriptions+ insurance premia) weighted from 2007 to 2013. Hence, by definition, one
percent of individuals receive this shock (7., = 0.01). Conditional on receiving the shock,

the expense is calibrated, as discussed below.

Table 6: Parameters determined outside the model equilibrium

Parameter Description Value
o Capital share 0.333
) Depreciation rate 0.045
o Risk aversion 2

¢ Re-entry prob. good credit standing  0.500
Pe Persistence 0.953
o? Variance persistent component 0.060
Ts Probability of expense shock 0.010

4.1 1970 calibration

In the 1970 calibration, we calibrate the model assuming that there is a single monop-
olist lender (the monopoly calibration). We calibrate stigma in 1970 (x1970) to match the
average charge-off rate from 1971-75, the earliest 5 years of available charge-off rate data
(Ausubel, 1991). We estimate the stigma of default x1970 = 7.82 to match a charge-off
rate of 1.95 percent from 1971 to 1975. For the discount rate [ and expense shock z;, we
use the estimates from the 2016 calibration, discussed below. The calibrated parameters

are presented in Table 7.
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4.2 2016 calibration

In the 2016 calibration, we calibrate the model assuming there are two lenders for
tractability (the duopoly calibration), and we hold the parameter estimates constant
when analyzing greater degrees of competition. We jointly calibrate the stigma in 2016
(x2016), discount rate (/3), and expense shock (z1) to target the average charge-off rate
(FRED, 2012-2016), average real interest rate (1970-2013, Moody’s Aaa yield-Inflation
computed using GDP implicit price deflator), and the average out of pocket medical
expense (normalized by GDP pc) for those in the top one percentile of the expense
distribution (PSID, 2007-2013). We estimate 5 = 0.92, which implies a discount rate of
8.6 percent per annum, in order to match the average real interest rate of 4.13 percent per
annum. We estimate an expense shock equal to z; = 0.74 to match the fact that every
year 1 percent of the U.S. population receives an out-of-pocket medical expense shock
equal to 37.84 percent of GDP per capita, on average. Lastly, we estimate the stigma
of default x9916 = 17.06 in order to match a charge-off rate of 3.34 percent per annum
in 2016. We interpret the higher default penalty as capturing various innovations in the
credit card industry (e.g. Livshits et al. (2010, 2016), Drozd and Serrano-Padial (2017),

and many others).

Table 7: Parameters determined jointly in equilibrium

Parameter Value Target Data Model
Monopoly Year = 1970
X1970 Stigma 7.82 Charge-off rate 1.95 2.20
I} Discount rate 0.92

- Expense shock 0.74 Estimates from 2016 calibration

Duopoly Year = 2016

X2016 Stigma 17.06 Charge-off rate 3.34 3.23

I} Discount rate 0.92 Interest rate 4.13 4.07

z1 Expense shock 0.74 Avg. expense to GDP pc 37.94 38.09
5 Results

In this section we compute the distribution of welfare gains as well as the macroe-
conomic implications under two sets of competitive reforms: (1) reforming the 1970s

monopoly into an oligopoly, (ii) reforming the 2016 oligopoly into perfect competition.
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5.1 Competitive reforms after 1970: monopoly to oligopoly

We begin by analyzing competitive reforms when there is a single monopolist lender
(one exclusive credit line), such as in the 1970s. Since this environment is new, we first
explore the properties of the monoplist’s problem. Figure 1 plots profits to the monop-
olist (7'(71,1') = My(r,l;) = TI(S)) as a function of the spread 7' and the borrowing
limit I'. Note that the monopolist maximizes profits at an interior spread and an interior
borrowing limit. This is because if the monopolist chooses a low borrowing limit, profits
are low due to less borrowing. If the monopolist chooses a high borrowing limit, then
profits are low (or losses are high) due to high default rates. If the monopolist chooses a
low spread, then the profit margin is low. If the monopolist chooses a high spread, then

consumers will borrow less, leading to low profits.

Figure 1: Monopolist profit function
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Notes: borrowing limits are expressed as a percent of GDP per capita. Spreads are expressed as
percentage points over the savings interest rate. Profits are expressed as a percent of GDP.

Before discussing the reforms, we show that the model does a reasonable job at ap-
proximating several of our key competitiveness indicators. Table 8 compares the credit
card market variables from the monopoly model with the limited set of available data
in 1970. We targeted the charge-off rate, but not the interest rate spreads. The model
accounts for more than half of the interest rate spread and excess spread observed in the

data. Given the lower estimates for the excess spread in the model, we view the gains
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from competitive reforms (discussed below) as conservative estimates.

Table 8: Credit card market variables (1970)

Variable (unit=percent) Monopoly model Data
Spread 5.55 10.86
Charge-off rate 2.20 1.95
Excess spread: actual - zero-profit 3.20 6.22

Given the model’s success at reproducing key moments, we use the model as a labora-
tory to study the welfare consequences of reforming the 1970 monopoly into an oligipoly.
We begin by comparing steady states, and then we turn to the transition path. Table 9
compares steady state outcomes when there is a monopoly in the 1970s versus a duopoly.
We hold parameter values fixed at the 1970 values in this experiment. This experiment is
designed to measure the long-run gains associated with the U.S. transition from regional
monopolies in the 1970s to current levels of oligopolistic competition. For the case of
duopoly, there are two credit lines (one credit line per firm), and they compete in the
form of Stackelberg competition. We find that the first mover commits by picking a low
borrowing limit (2.50 percent of GDP per capita) and a low spread (2.25 percent). The
second mover picks a borrowing limit that is twice that of the first mover (5.29 percent
of GDP per capita) and a slightly higher spread (2.36 percent). Hence, the second mover
captures a slightly larger share of the market, 56.87 percent of outstanding credit and
52.90 percent of total lender profits.

In terms of credit outcomes, Table 9 shows that total credit increases by more than 50
percent from 0.20 percent of GDP to 0.36 percent of GDP. Table 9 also shows that while
the total borrowing limit does not increase much from a monopoly to a duopoly (7.40
percent vs 7.79 percent of GDP per capita), the spread decreases significantly from 5.55
percent to 2.25 percent on the first lender’s credit line and 2.36 percent on the second
lender’s credit line. The excess spread and excess profits also decrease significantly. As
we will see below, this generates significant welfare gains among the poor, who previously
had to borrow at the higher monopoly interest rate.

Table 9 presents the welfare estimates from reforming the 1970 lender monopoly to
a duopoly. We use two measures of welfare: consumption equivalent variation (CEV)
and wealth equivalent variation (WEV). Consumption equivalent variation is a standard
measure that calculates the lifetime increase of consumption in the initial steady state
(model with monopolist) such that a consumer is indifferent between the economy with
a monopolist and an economy with a duopoly. Wealth equivalent variation calculates the
one time transfer that the consumer requires in the initial steady state to be indifferent
between the economy with a monopolist and an economy with a duopoly. Wealth equiva-

lent variation is our preferred measure because it allows for aggregation across consumers
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Table 9: Competitive reforms from 1970 monopoly to duopoly.

Variable Monopoly Duopoly

Firm 1: first mover

Borrowing limit to initial GDP pc 7.40 2.50
Spread 5.55 2.25
Market share of outstanding credit 100.00 43.13
Market share of total profits 100.00 47.10

Firm 2: second mover

Borrowing limit to initial GDP pc _ 5.29
Spread - 2.36
Market share of outstanding credit _ 56.87
Market share of total profits _ 52.90
Credit to GDP 0.20 0.36
Default rate 0.13 0.13
Charge-off rate 2.20 1.46
Excess spread: actual - zero-profit 3.20 0.78
Excess profits: return on assets 3.12 0.76

Welfare gains of moving from monopoly to duopoly

CEV unborn: steady state (% of lifetime consumption) - 0.35
WEYV unborn: steady state (% of initial GDP pc) _ 0.98
CEV unborn: transition (% of lifetime consumption) - 0.36
WEYV unborn: transition (% of initial GDP pc) - 1.01
WEV current cohort (% of initial GDP) - 0.81
Population better off (% of population) _ 99.95

and takes into account that consumers re-optimize on their decisions given the onetime

transfer. Following Conesa et al. (2018), it is calculated as follows:

min WEV (7)
s.t.
Vo(i, e, z,a+ WEV) >Vi(i e, 2z, a)
a+WEV >-[ if i=g
a+WEV >0 if i=0,

where Vi(i,€,2,a + WEV) refers to the value at the initial steady state (monopolist)
given a onetime transfer of WEV, V(i,¢, z,a) refers to the value in period ¢ along the
transition path, and [! refers to the borrowing limit in the initial steady state (borrowing
limit picked by the monopolist). The last two inequalities ensure that the minimization
problem is well defined.

The welfare gains from competitive reforms range from a lifetime increase in con-
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sumption of 0.35-0.36 percent for an unborn consumer. The gains to the same consumer,
measured in units of a onetime transfer range from 0.98-1.01 percent of initial GDP pc.
The lower spreads are key for the welfare gains because the increase in the total borrowing
limit is small. When we take the transition into account, note that the gains are slightly
higher. Finally, Table 9 shows that the aggregate welfare gain to the current cohort
is equivalent to a onetime transfer of 0.81 percent of initial GDP. Furthermore, almost
every consumer (99.95 percent of total population) is better off with the transition to a
duopoly.

Before decomposing the welfare gains, we first discuss the implications for the interest
rate, wage rate, profits to GDP, credit to GDP, default rate, and charge-off rate along
the transition path. In Figure 2, we plot the transition path where in period 1, the
economy switches from a monopoly to a duopoly. With a lower spread and a higher
total borrowing limit, consumers have a lower precautionary savings motive. This leads
to lower aggregate savings (equal to capital K) resulting in a higher interest rate and
a lower wage rate (Figures 2a and 2b). Profits increase initially along the transition
path, subsequently they decrease to a a lower value (Figure 2c¢). Given a lower spread,
consumers borrow more, but do not default more (Figures 2d and 2¢). This leads to a
lower charge-off rate (Figure 2f).

Thus far, we have estimated the aggregate welfare gains and showed that almost 100
percent of the population is better off. Now we turn to a discussion of the distribution
of welfare gains from competitive reforms. This is illustrated in Figure 3. The first sub-
figure plots the welfare gains (in units of the one time transfer normalized by initial GDP
pc) for consumers with the lowest, highest, and median earnings shock (and no expense
shock) as a function of net assets. We see that consumers with the lowest earnings shock
and low net assets are better off due to the lower spread and higher borrowing limit.
We also see that consumers with the highest earnings shock and high net assets are also
better off. This is because these consumers benefit from a higher savings interest rate.
Finally, consumers with a median earnings shock are better off, but not as much as those
with the lowest earnings shock and low assets or those with the highest earnings shock
and high assets. This is because consumers with a median earnings shock do not benefit
as much from the increased ability to borrow more at a cheaper rate and does not benefit
as much from a higher savings interest rate. This mechanism is reflected in the second
sub-figure, which plots the distribution of welfare gains by earnings and wealth deciles.
We see that the consumers with the lowest earnings or wealth and the consumers with the

highest earnings or wealth are the ones who benefit the most from competitive reforms.
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Figure 2: Transition from monopoly to duopoly
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Figure 3: Welfare gains by earnings and wealth of transition from monopoly to duopoly
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capita. The measure is defined in equation 7.
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5.2 Competitive reforms after 2016: oligopoly to perfect com-
petition

Thus far, we analyzed the implications of the U.S. credit card industry experiencing
competitive reforms from the 1970 monopoly to oligopoly. Now we analyze competitive
reforms from the 2016 oligopoly to perfect competition.

We begin by showing that our 2016 calibration does well at capturing several of our
key competitiveness indicators. Table 10 shows that we account for almost all of the total
borrowing limit and more than half of the spread. We also account for 40 percent of the
excess spread and excess profits. Again, given the lower estimates for excess spreads and
excess profits in the model compared to data, we view the gains from competitive reforms

as conservative estimates.

Table 10: Credit card market variables (2016)

Variable (unit=percent) Duopoly model Data
Borrowing limit to GDP pc 24.82 30.47
Spread 538 11.94
Charge-off rate 3.23  8.34
Excess spread: actual - zero-profit 1.90 4.53
Excess profits: return on assets 1.82 5.00

Table 11 compares steady state outcomes when there is a duopoly in 2016 versus
perfect competition. We hold parameter values fixed at the 2016 values in this experiment.
In the case of a duopoly, given that firm 2 (second mover) could always undercut firm
1 (first mover) with a lower spread, firm 1 commits to a low borrowing limit and a
low spread. In response, firm 2 chooses a high borrowing limit and a high spread. We
also see this in the market share with respect to outstanding credit and profits, where
firm 1 has 37.94 percent and 22.01 percent of the market share, respectively. Compared
to the 1970 duopoly, the duopoly in 2016 generates significantly higher profits. What
differs between the two calibrations is the value of the stigma default penalty y, which is
significantly higher in the 2016 calibration. This allows lenders to charge higher spreads
and offer greater borrowing limits without generating more defaults since the stigma cost
of default is higher.

To measure the welfare losses from oligopoly in the credit market, we must define the
perfect competition counterfactual. Our benchmark definition of perfect competition is
an economy in which we hold the number of lenders fixed and assume that they compete
non-strategically on limits and spreads until each lender’s profit is zero. However, there
are an indeterminate number of combinations of borrowing limits and spreads that yield
zero profits. Our selection criteria is to choose the combination of borrowing limits and

spreads that maximize the welfare of an unborn agent with zero net assets, subject to
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weakly positive profits on all credit lines.

Using this definition of perfect competition, Table 11 reports key credit market vari-
ables. Under perfect competition, the total borrowing limit nearly doubles, and we ob-
served an approximately 35 percent reduction in the spreads on both credit lines. Hence,
total credit increases threefold, going from 0.61 to 2.07 percent of GDP. The higher
borrowing limit leads to a higher charge-off rate and default rate, however. Lastly, by

construction, profits decrease to zero.

Table 11: Competitive reforms after 2016 (duopoly to perfect competition)

Variable Duopoly Perfect competition

Firm 1: first mover

Borrowing limit to initial GDP pc 4.62 0.97
Spread 3.18 1.91
Market share of outstanding credit 37.94 _
Market share of total profits 22.01 _

Firm 2: second mover

Borrowing limit to initial GDP pc 20.20 45.68
Spread 6.73 4.50
Market share of outstanding credit 62.06 _
Market share of total profits 77.99 _
Credit to GDP 0.61 2.07
Default rate 0.11 0.19
Charge-off rate 3.23 4.06
Excess spread: actual - zero-profit 1.90 0
Excess profits: return on assets 1.82 0

Welfare gains of moving from duopoly to perfect competition

CEV unborn: steady state (% of lifetime consumption) - 1.84
WEV unborn: steady state (% of initial GDP pc) - 5.59
CEV unborn: transition (% of lifetime consumption) - 1.95
WEV unborn: transition (% of initial GDP pc) - 6.02
WEV current cohort (% of initial GDP) - 3.36
Population better off (% of population) - 100

Table 11 also presents the welfare estimates from reforming the 2016 lender oligopoly
to perfect competition. The welfare gains, on average, are large for both an unborn
agent and the current cohort. The lifetime consumption gains for unborn agents are 1.84
percent and 1.95 percent across steady states and along the transition path, respectively.
We also compute the one time transfers equivalent to gains from competitive reforms
for unborn agents. We find that the gains to unborn agents are equivalent to one time
transfers of 5.59 percent and 6.02 percent in steady state and along the transition path,

respectively. Among the agents that are currently living in 2016 levels of credit market
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competition, the gains are equivalent to a one time transfer worth 3.36 percent of GDP.
Furthermore, every consumer is weakly better off with the transition.

Figure 4 plots the transition from the 2016 lender duopoly to perfect competition. In
this case also the interest rate increases and the wage rate decreases, but the magnitudes
are significantly larger compared to the 1970s reform (monopoly to duopoly) discussed in
the previous subsection. Credit increases monotonically. Both the default rate and the
charge-off rate decrease initially because consumers delay default, however, subsequently
they increase to a higher steady state level. As a result, lender profits initially rise as
defaults fall, but in the long run, as defaults rise, lender profits decline and then asymptote
to zero.

Figure 5 decomposes the welfare gains from further competitive reforms. While the
implications are qualitatively similar to those discussed in the previous subsection, the
magnitudes are larger. The wealth-equivalent gains to consumers in the lowest deciles of
the earnings and wealth distributions are equivalent to a one time transfer worth 6.66 and
6.83 percent of GDP per capita, respectively. The wealth-equivalent gains to the highest
deciles of the earnings and wealth distributions are equivalent to a onetime transfer worth
5.23 and 7.06 percent of GDP per capita, respectively. Similar to the 1970s reform, low-
income and low-wealth consumers benefit from the ability to borrow more at a cheaper
rate, and savers now receive a higher interest rate because of general equilibrium effects.
Because of the significant expansion of limits and lowering of borrowing rates, we find that
this reform is Pareto improving both across steady states as well as along the transition
path (as shown in the last line of Table 11).
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Figure 4: Transition from duopoly to perfect competition
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Notes: the initial steady state (year=0) is a duopoly. In year 1, the economy unexpectedly transitions
to a perfect competition. We assume perfect foresight for subsequent periods.
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Figure 5: Welfare gains by earnings and wealth of transition from duopoly to perfect
competition

(a) Welfare gains as a function of earnings and wealth
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Notes: welfare gains from the transition are measured using wealth equivalent variation (one-time
transfer that yields gains of reform from duopoly to perfect competition) and expressed as a percent of
GDP per capita. The measure is defined in equation 7.
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6 Conclusion

The U.S. credit card industry is characterized by a large degree of market concen-
tration, excess spreads, and excess return on assets (abnormal profits) relative to the
banking industry. However, workhorse consumer credit models assume atomistic zero-
profit lenders. We relax this assumption and propose a new model that incorporates
imperfect competition in the credit market. Our model accounts for roughly half the
excess spreads and abnormal profits observed in the data. Furthermore, we find that wel-
fare gains from competitive reforms in this industry are equivalent to a onetime transfer
of approximately 3.36 percent of GDP to the current population. Those with the low-
est earnings or net assets are better off due to increased borrowing limits and decreased
spreads. Those with the highest earnings or net assets are better off due to a higher
savings interest rate.

Our model yields several policy implications. Lender market power harms all house-
holds across the income and wealth spectrum. This result implies that reforms which
promote credit market competition would pass unanimously in the U.S. and yield sig-
nificant welfare gains to all current and future cohorts of households. Likewise, efforts
to increase competitiveness and prevent collusion between issuers and banks, such as
increased antitrust enforcement, would also yield significant welfare gains to all current

and future cohorts of households.
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A Appendix

A.1 Computational algorithm

e Define grid on spreads and borrowing limits: (71,1), ..., (7x,Ix) € (R, R, )N

e For each set of credit lines S = {(71,0),..., (7n,In)} € (R, R )N}, solve for the

stationary equilibrium:

1.
2.

d.
6.

Guess aggregate capital K(.5) and total profits I1(.5)

Given aggregate capital and total labor (exogenous), back out wage rate w(S)

and interest rate r(.S)

Given set of credit lines, total profits, interest rate, and wage rate, solve con-

sumer’s problem through value function iteration

Given policy functions, simulate economy and solve for stationary distribution
of Q(i, €, z,a;S) where Q : {g,0} x Ry x Ry x R — [0, 1]

Given stationary distribution, update aggregate capital and total profits

Repeat 2-5 until convergence

e Solve for monopoly, duopoly, and perfect competition outcome

— Monopoly: pick spread and borrowing limit that maximizes total profits

— Duopoly: solve for best response function of the second mover for all spreads

and borrowing limits of the first mover, (7,1') € (R, R, ). Pick first mover’s

spread and borrowing limit that maximizes her profits

— Perfect competition: solve for set of credit lines that maximizes the welfare of

an unborn agent subject to weakly positive profits on all credit lines

For transitions, we guess a sequence of aggregate capital and total profits. Given

the sequence of aggregate capital, we back out sequences for both the interest rate and

wage rate. We use backward induction to solve for consumer’s problem. Given policy

functions, we simulate the economy, which gives a new sequence for aggregate capital and

total profits. We iterate until convergence.
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