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A Additional Theoretical Results

In this Appendix, we derive the distribution of the number of offers and characterize the

constrained-efficient allocation.

A.1 Distribution of Offers

As pointed out in Section 5.2, survey respondents may report all offers they receive, not
only those they would consider if they were not surveyed. We now derive the distribution
of the number of offers and the distribution of the difference between the offers with the
smallest and the largest interest rates under the assumption that respondents report all
offers they receive.

The expected number of offers for a borrower who receives n > 2 offers is

L(1—e*)
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Denote the probability distribution of the difference between the highest and lowest
interest rate of a borrower who receives n > 2 offers by D(x). Denote the probability
distribution of the difference between the highest and lowest interest rates of a borrower

who receives exactly n offers by D,,(x) and note that

[e.e]
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Consider a borrower who receives n offers. Denote the lowest offer by Ry and note that
its distribution follows F,(R;) = 1 — (1 — F(Ry))". Each of the other n — 1 offers are
distributed ii.d. according to F(R|Ry) = %, for R > Ry. The highest of these
n — 1 offers is distributed according to F(Ry|R.)""!. As a result,

b = [ (PO RN o )

— /Rn (F(R, +x) — F(R.)" " F'(R)dRy.

Combining the above, we obtain
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A.2 Constrained Efficiency

We now analyze the case of a social planner whose goal is to maximize aggregate welfare
subject to frictions. The planner chooses lenders’ entry decisions, as well as borrowers’
examination effort and trading-decision rules (the interest rate simply redistributes surplus
between borrowers and lenders; thus, it does not matter for the planner’s problem).

We denote by e*(z) the planner’s optimal solution for the examination of a type-z

borrower. The entry decision rule is, trivially, a cutoff rule, and we denote the planner’s
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optimal cutoff cost by k*. The surplus of a loan from a type-k lender with attribute a to
k

1-p

The planner’s optimal trading-decision rule is that the borrower trades with the lowest-cost

a type-z borrower is b(1 — p)(z — a — =), where z = %”j —1 and k = k + p, as before.
lender as long as the surplus is positive.

The overall surplus given borrowers’ effort e(-) and lenders’ entry cutoff k is

W(e(-),/%) - Y s, (Wz (e(z),/%) —q(e(z),L)) " (A1)

S

where W.(e(z), k) is the expected surplus a type-z borrower obtains from the offers he
receives; ¢(e(z), L) is a z-borrower’s examination effort cost; L = AT (k) is the measure of
lenders who enter the market; and yL are aggregate lenders’ entry costs. Notice that no
interaction occurs between borrowers regarding their examination efforts; thus, W, only
depends on the effort of the type-z borrower and does not depend on the full effort schedule.

The cost of a loan for the planner is w = l%p + a. The planner’s loan cost is distributed

Rw) = | 'F (w—f’fp) 4G (k)

according to

The distribution of the lowest w of n offers is

The social value to a type-z borrower of receiving n offers is

Welh) = 81=p) [ (2= widFun(w) (A2)

—00

where Wz,o(l;‘) = 0. Notice these terms only depend on k and do not depend on borrowers’
effort e.

The surplus a type-z borrower who examines offers with effort e generates from the
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offers he receives when lenders’ entry cutoff is k equals

S L () (A3

n=0
We now characterize the planner’s optimal solution.
Proposition A1 The constrained-efficient allocation is as follows:

1. The optimal effort for a type-z borrower e*(z) satisfies
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n=0

where Wzn(l%*) is defined by equation (A2), and L* = AT(k*) is the optimal measure

of lenders in the market. A unique solution e*(z) exists for each z.

2. The optimal entry-cost cutoff k* for lenders satisfies
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Proof. Differentiating equation (A1) with respect to e and equating to zero for every z,

we obtain

We use equation (A3) to rearrange the above equation, obtaining equation (A4). The
solution is unique for reasons similar to the decentralized case.

Differentiating equation (A1) with respect to k and equating to zero, we obtain equation

(A5). Notice that

WD) 5 [ gy
Ok T = o -
AW, 0 (%) ( e (6*(Z()nL*_) 1;! e*(2)AL (k")
e <z>Ar’<z%*>(e*<z>L*)n)]
n!
O o€ (L (o*( ) L* n A ) A A
- Z Ez!()L) (Wenlk) + e AT () (Weia (B) = Wen () )
Furthermore,

W (k) = 5(1—p)/_;(z—w)d(mg’w8’7%(w>).

Combining the last two equations yields equation (AG). m

The decentralized equilibrium of the economy features two potential sources of ineffi-
ciencies relative to the planner’s allocation. First, for a given measure of lenders, some
meetings in which trade is efficient (i.e., z > %p +a) feature no trade, because the interest
rate of lenders is excessive (i.e., R > z — a) due to lenders’ market power. Second, the

measure of lenders is not optimal (i.e., L # L*).

B Proofs

Proof of Proposition 1. We first show that the cost distribution for a low n first-order

stochastically dominates that for a high n (thereby proving that v, , is increasing in n) and
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that the derivative of the cost distribution for a high n first-order stochastically dominates

that for a low n (thereby proving strictly decreasing differences):

dFZl:z(C) = —(1- Fc(c))n log (1 — F.(c)) >0,
% = (1= F)"(log (1~ £(e))) <0,

Therefore, v, 41 > V5 and v, 49 — Vs g1 < Uzpp1 — Uz for all n.

Differentiating equation (6) with respect to e (and noting that v, = 0),

vl(e) — i ( _ Mvz’n + Mvzm)l‘/

? — n! (n—1)!
o 6—eL el)" o0 6—eL el)"
S ) i i S )
n! n!
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n=0 :

As a result, the borrower’s expected value of offers is strictly increasing in their examination
effort, and equation (9) characterizes the optimal choice of effort.

Furthermore, the expected value of loan offers is strictly concave in examination effort:

" = e lel)” e *l(el)" ! )
V;' (6) = Z <_ T(l' ) + (n(_ 1))' ) (Uz,n+1 - Uz,n) L

el n
e el
- Z % (Uz,n+2 - 'Uz,n—i-l - (Uz,n-l—l - Uz,n)) L2 < 0
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Therefore, equation (7) has a unique solution e(z), which yields the optimal examination
effort for a type-z borrower.

Finally, notice that

Won 1~ p) / dF.n(c) = b(1—p) (1~ (1~ F(2))") >0,

0z e
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Thus, higher-marginal-utility borrowers exert more examination effort, because they gain
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more from an increase in the effective arrival rate of offers.

We now calculate the distribution of accepted offers. Denote the probability that a
type-z borrower gets a loan by (), and the probability that he gets a loan with interest rate
less than R by @.(R). Note that a type-z borrower gets a loan if he receives at least one

offer with cost below z. Therefore

Qz - 1= e—e(z)LFc(z)
_ L g Fale=2)dFn(x)

Q.(R) = 1 — gL Jg Fa(z—2)dFp(x)

Denote the probability that a borrower gets a loan by () and the probability that he
gets a loan with interest rate less than R by Q(R):

2€Z
R
= 1 — Z e_e(z)LfB Fa(Z—fE)dFR(:E)’
2€Z
R
Q(R) = 1 — Z e_e(z)LfE Fa(Z—-'E)dFR(:E).
2€Z

The distribution of accepted interest rates Hz(R) gives the proportion of borrowers who
get a loan with interest rate less than R among the borrowers who get a loan:

Hp(R) = QUR)

Q

-3, 6—e(z)Lf§ Fu(z—z)dFg(z)
zE

1= e @F Ji£ Falz=o)dFr(x)
ze

The density of the accepted-rate distribution is

1 :
Hy(R) = 5 N e O Pl R@ () L F, (2 — R)FR(R).

z€Z

This completes the proof of Proposition 1. =

Proof of Lemma 1. Denote the probability that a type-z borrower accepts a loan offer
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with total cost ¢ by P.(c, z). If ¢ < z, the borrower accepts the offer if it is the lowest-cost
offer received, which occurs with probability (1 — Fc(c))n when the borrower examines n

additional offers. If ¢ > z, the borrower does not accept that offer. Therefore

2 e~ g (z)" n
P.c,z) = Z T()(l — F.(c))

_ eE©)

_ e_a(z) nga(c—x)dFR(x)’ if ¢ <z, (Bl)

P.(c,z) = 0, if ¢> z. (B2)

Denote by Pg(R, z) the probability that a type-z borrower accepts a loan offer with
interest rate R. A borrower with valuation z accepts this offer if its cost (including the
idiosyncratic attribute) is less than z and if all other offers he examines have higher costs.

Integrating over the potential values of the idiosyncratic utility draw yields

Pa(R,2) = /_ " PR+ a, 2)dEy(a)

o0

z—R =
_ j/ ¢~ C) I Falltas)dFr(@) g () (B3)

o

A borrower of type z accepts a loan offer with interest rate R if he examines the offer
(probability e(z)) and the offer is better than any other offer he examines (probability
Pr(R, z)). Therefore, the probability that a randomly drawn borrower accepts a loan with

interest rate R equals

P(R) = > s.e(2)Pr(R.2)

z€Z
z—R vl
= Ssele) [ e i ),
z2€Z o

which yields equation (12).

Because Fy(-) is smooth, P(R) is continuous and differentiable in R. Differentiating
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P(R) with respect to R yields

P(R) = =) s.e(2) ( / T o) [ PuRamFa (o) (a(z) / ' Fy(R+a— fv)dFR(af)> dF,(a)

z€Z —o0 R

4 () [ Falz—2)dFr(2) (z — R)) < 0.

Hence, the probability that borrowers accept a loan is strictly decreasing in the interest

rate R. This completes the proof of lemma 1. m

Proof of Proposition 2. Since m(R) < 0 for R < k/(1 — p), me(k/(1 —p) +€) >0
for small € > 0 and m(Z — a) = 0, the profit-maximizing interest rate for a type-k lender

satisfies R € (k/(1 — p), zy — a) and is characterized by:
m.(R) =b(1 — p)P(R)+b(R(1—p)— k) P(R) = 0.

where, in the case of multiple roots, the lender chooses the solution that yields higher
profits. Denote the solution by R(k). Notice that if k& > & then 7. (R) < 7}, (R) for any R
and, therefore, R(k) > R(k').

Because the optimal interest rate is strictly increasing in the lender’s cost k, we have

Fr(R(k)) = G(k) for k € [k, k]. Hence,

Using this feature, we can rewrite equation (12) as follows:

P(R(k)) = ) s.e(2) /

—
z€Z —o°

B o) JF R (RO bo-R(@) ) dce)
e~ Ji Fa R +a=R() ) dC@) g o () (B4)

Equation (B4) defines the probability that borrowers accept the loan of the cost-k lender
when all lenders make their equilibrium choice. This probability does not directly depend
on the interest-rate distribution, because it incorporates the result whereby the offered

interest rate is strictly decreasing in a lender cost k.
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The profits of a type-k lender who follows the strategy of a type-k lender are

)e—a(z)ffFa( R(k)+a— R(w) dF( )

Differentiating profits with respect to &, we obtain

k —R(k _
w — bR/ Zsz / ()e_a(z)fEkFa( R(k)+a— R(w) dF( )
Ok z2€Z
~ z—R(k) = ~
b (RN =p) = k) D s.e(2) ( / ¢~ i Fo( B +a=R(a))dG(o)
2€Z o0

<a(z) /k ' F (R(/E:) ta— R(x)) R’(fc)dG(g:)) dF,(a)

R (B)e® ffFa(z—R(x))dG(x)Fé (z B R(l%)) ) .

where we used the feature that R(k) is continuous and differentiable in &k because m;(R) is
continuously differentiable in k.

This derivative equals zero when & = k. Therefore

(1—p)>  s.e(z) / T o—2) [ Fu (R0 +a-R(@)) dG( “dF,(a)
2—R(k) - k
_ N s els o—(3) [E Fa (B +a-R)) dG@) (o ) "
(R(k)(1 = p) k)ZEZZ z()</_oo ( U/@ Fy(R(k) +

~R(2))dG(x) ) dF,(a) + ¢ L (+=r@) 6@ pr R(k))) ,

which yields equation (13), which defines the interest-rate schedule R(k). This completes

the proof of Proposition 2. m

Proof of Proposition 3. A lender’s expected profits are strictly decreasing in his cost
k, because a lender can always mimic the action of a higher-cost lender and make strictly
higher profits.

Denote the highest-cost lender who enters the market by l%, where k < k, and note
that the measure of lenders who enter the market is L = AI'(k). Denote the profits of the
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highest-cost lender by m;:

where

~ BK) o yard [ P, (R(k)+a—FR()) 422
P(R(k)) = Y s.e(2) / e ko ') dF,(a).

This equation makes explicit the dependence of L and G(-) on k.
The profits of the highest-cost lender are decreasing in his type:
Oy

D\ OP(R(K)) | i
% - )2

(k) — bP(R()) + b(R(z%)@ —p)— k) 5>

which is negative because the first term equals zero by the envelope theorem, the second
term reflects the cost increase, and the third term reflects that an increase in k increases
the measure of lenders in the market, which reduces the probability that borrowers accept

a loan offer. Therefore, given e(-), a unique k exists that characterizes lenders’ cutoff cost

~

k.
The cutoff & is determined by equating the profits of the highest-cost lender with the

entry cost x, as equation (14) shows. m

C Additional Figures

Figure C1 displays displays lenders’ and borrowers’ equilibrium policies in the subprime
(first row), prime (second row), and super-prime market (third row).

Figure C2 displays the probabilities P;(R) that borrowers accept a credit card offer with
an interest rate R.

Figure C3 displays the distributions Fr (R) of offered rates (dotted lines) and the
distributions Hg,(R) of accepted rates (solid lines).
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Figure C1: The left panels display lenders’ optimal interest rate R(k) (solid line, left axis) and
the density of their cost k& (dotted line, right axis). The right panels display borrowers’ optimal
arrival rate a(z) (solid line, left axis) and the density of their willingness to pay z (dotted line,
left axis). The first row refers to the subprime market, the second row to the prime market, and

the third row to the super-prime market.
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Figure C2: Probability P(R) that borrowers accept an offer with interest R for subprime borrow-
ers (top-left panel), near-prime borrowers (top-right panel), prime borrowers (bottom-left panel),
and super-prime borrowers (bottom-right panel).

D Correlation between R and a

In this Appendix, we extend the baseline model to consider the case in which the attribute
of a credit card is, in equilibrium, positively correlated with its interest rate R, which might,
in principle, account for some of the interest-rate dispersion we observe in the data. We
derive the equilibrium conditions for this extension of the model. We then calibrate it to
investigate how the extended model with correlation between attribute a and the interest
rate fits the data. Finally, we study the welfare effects of price caps in this extended model

at its calibrated parameters.

D.1 Assumptions and Equilibrium Conditions

The matching process between borrowers and lenders is the same as in the baseline model.
The cost of a loan now has three components: the interest rate R, the idiosyncratic com-

ponent of the attribute a (distributed according to the zero-mean exogenous distribution
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Figure C3: The solid line displays the cumulative distribution function Hr(R) of accepted interest
rates and the dotted line displays the cumulative distribution function Fr(R) of offered rates, for
subprime borrowers (top-left panel), near-prime borrowers (top-right panel), prime borrowers
(bottom-left panel), and super-prime borrowers (bottom-right panel).

F,(+)), and a deterministic component 7(k), which depends on the lender’s type and acts as
a mean-shifter of the overall attribute realization. The total cost of a loan is ¢ = R—7(k)+a.
We assume that 7(k) is a smooth function with 0 < 7/(k) < 1.

The additional feature of this extension, 7(k), captures the possibility that a lender
with a higher funding cost might offer some additional desirable features that we do not

observe in our data, leading to a higher acceptance rate than in the baseline model.

Let R(k) denote the optimal strategy of a type-k lender. The cost of a loan, then,
depends on the draw of two independent random variables: the lender type k from dis-
tribution G(-), which determines R(k) and 7(k), and the draw of the attribute a from

distribution F,(-). Hence, c is distributed according to

k
F.(¢c) = /kFa(c—R(x)—l—T(x))dG(x). (D1)
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Using the amended definition for the cost distribution, the results regarding borrowers’
choice are essentially identical to the baseline model. They are summarized in the following
proposition (we omit all proofs, because all derivations are identical to those of the baseline

case).

Proposition D1 Given G(-), R(k), and L, optimal effort e(z) is characterized by the

following equations:

= e~“L(eL)" oq(e, L
Z # (Vens1 — V) L = %7
— n! e

ven = b /_ (2 — ) dF..(c),

oo

Fen(c) = 1=(1=Fuc))".

Turning to the side of the lenders, the probability that a loan of cost c¢ is accepted by
a type-z borrower is defined similarly to the baseline case:
Pc,z) = e ¥ JE FalemR@H+T@)IGE) o <

P.(c,z) = 0 if ¢> z.

A loan from a type-k lender with interest rate R is accepted by a type-z borrower with

probability

z—R+71(k) %
Pon(R.2) = / ¢~ FuRor () ba= R4 g (o)
A loan from a type-k lender with interest rate R is accepted with probability

(R = sl [

z€Z —o°

z—R+71(k &
(k) ,—a(2) I Fa(R—T(k)+Q_R(x)+T(x))dG(x)dFa(a),

where P/(R) < 0 for the same reasons as in the baseline model.
Notice that, in contrast to the baseline model, a lender’s probability of giving a loan
depends on his type k directly (i.e., over and above his interest-rate choice R) because k

determines the value of the mean-shifter. More precisely, the probability of a loan increases
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in k:

0P, (R)
ok

|
(]

z—R+7(k) z
s.e(2) / o= 0(2) [ Fa(Rr(k)+a—R(@)+7(2))dG(z) (a(z) .

o0

= N

/k FUR ~ (k) +a — R(x) + 7(2))7 (W)dC(x) ) dF,(a) +

T/(k)e—a(z) ffFa(z—R(x)Jrr(x))dG(x)F,(Z Ry T(k?))) =0,

which is intuitive since higher-k lenders have higher mean-shifters. Furthermore:

0P (R)
ok

= —7'(k)P/(R).
The expected profits of a lender of type k who offers interest rate R are
m(R) = bE(R) (R(1—p)—k).
The optimal choice R(k) is characterized, as before, by
m(B) = bPUR)(R(L—p) — k) +bP(R)(1 = p) = 0.

Note that equilibrium profits are declining in k:

mRE) PR
Ok ok
— —(FWBBUR) (R~ ) — k) + BPL(R(R) ) <.

(R(K)(1 — p) — k) — bP(R(K))

Hence, lender entry follows a cutoff rule, as in the baseline model.

The cross-partial derivative of profits with respect to R and k is

Om(R) _ OP(R)
ok Ok

OP(R)
ok

(R(1—p) — k) + (1= p) — Fi(R).
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The second and third terms are positive. It is not possible to sign the first term:

Ok

[e.e]

/ z—R+T1(k —
PR = et [ oo (g

z€Z

/k Fy(R—7(k)+a— R(x)+ T(:L’))dG(x))2 +

a(2) /k FU(R (k) +a — R(x) + 7(2))dC(x) ) dF,(a) -

e_a(z) f&k Fa(z—R(m)—l—T(m))dG(r)F[:/(Z - R + 7-(]{;))) .

We will, from now on, assume that the cross-partial is positive and numerically confirm
that this assumption holds for our parameter values.

Under our assumption, higher-cost lenders choose higher interest rates: R'(k) > 0.
We characterize the optimal interest rate choice and entry by the lenders in the next

proposition, following the same steps as in the baseline model.
Proposition D2 Lenders’ choices are characterized as follows:

1. Given borrowers’ effort e(-), the optimal interest rate choice by lenders R(-) solves

> s.e(z) /

z—R(k)+7(k) k
¢~) Ji Fa(RI)=r(R)ta=R()+7(@)dG@) g o ()

2€Z >
_ (R(k:) _k ) ZS (2) /Z_R(k)”(k) ool JF Fa(R(k) =7 (k) +a—R(z)+7(x))dC(x) .
1= P z€Z ) -
k
(a2) / FU(R(k) = 7(k) +a — R(x) + 7(2))dG(z) ) dF(a) + (D2)
k

o~ 2 Ji Falz=R(@)+7(x))dG ) F!(z — R(k) + 7(k)) ) :

2. The marginal lender type who enters the market k is defined by

b (R(/%)a —p)— k;) 3 s.el(z) #

z€Z

z—R(k)+7(k) - L e ()
/ AT I Fa(R(k) = (R)+a—R(k)+7(k) )d 5 dF,(a) = .

[e.e]
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D.2 Calibration

We calibrate the model by making the same functional form assumptions we made in
the baseline case of no correlation. In addition, we specify the function 7(k) to equal
v(k — E(k)), where E(k) = fkkmm kdG(k) is the average cost.

We perform three calibrations for three separate values of v: (1) v = 0.8, which implies
that the variance of the term 7(k) is large; (2) v = 0.4, which implies that the variance of
7(k) is intermediate; and (3) v = 0.2, which implies that the variance of 7(k) is small. Of
course, the baseline calibration of Section 5 corresponds to the case with v = 0.

Table D1 reports the parameters of these three cases and Table D2 reports how each
case fits the data. These tables show the following: (1) The case with v = 0.8 fits the data
considerably worse than all other cases, including the baseline case with v = 0. (2) The
best fit of the data in Table D2 obtains with v = 0.4, which corresponds to a moderate
variance of 7(k). However, the value of the criterion function in the baseline case with
v = 0 reported in Table 4 is lower than that with v = 0.4. (3) The values of the other
parameters—most notably, those of the cost-of-effort parameters 3);—obtained in the best-
fit case with v = 0.4 are very similar to those obtained in the baseline case with v = 0,
thereby leading to implications similar to those of the baseline case.

Table D3 reports market outcomes and welfare for the counterfactual analyses in which
we cap interest rates using the parameters in Panel B of Table D1 with v = 0.4. These
counterfactual analyses correspond to those of Section 6, with the only differences being
that they use the parameters reported in Panel B of Table D1 rather than those reported
in Panel A of Table 3.

Table D3 confirms the robustness of our results in Section 6, whereby price caps have

positive effects on consumer surplus and negative effects on lenders’ profits.

E Higher Compliance Costs

An additional set of regulations that have been introduced since the 2008 financial crisis
has broadly increased lenders’ compliance costs. While many of these regulations may have
potential benefits, such as greater financial stability and/or fewer abusive lending practices,

through the lens of our model, higher compliance costs can be interpreted as an increase
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Table D1: Calibrated Parameters, Correlation between R and a

PANEL B: LARGE VARIANCE PANEL B: MEDIUM VARIANCE PANEL B: SMALL VARIANCE
tz  3.659 0., 0123 pu,,  3.614 0., 0.117 Lay 3612 0., 0.113
Hzo  3.605 0., 0.089 ., 3.544 0., 0.087 Mz 3.550 0., 0.080
tes  3.360 0s 0124 ., 3.460 0. 0.114 Pay 3478 0. 0.117
tey  3.173 0., 0.340 p.,  3.207 0., 0.342 Ley  3.213 0., 0.373
£ 3.642 E 9145 ¢ 3.792 kE 10.387 & 3.747 k 9.873
L1 1.534 Lo 3.974 L 1.493 Lo 3.768 Ly 1.507 Lo 3.766
L3 3.199 Ly 3.076 L3 3.216 Ly 3.042 L3 3.217 Ly 3.050
1 0.055 P2 0.055 p1 0.031 P2 0.022 p1 0.027 P2 0.018
ps  0.055 pa  0.050  p3  0.017 pa  0.013 ps  0.014 pa  0.010
ooy 0.095 Oay 0.111 g4,  0.112 0ay  0.127 0a;  0.146 0a, 0.124
Oas  0.138 oay  0.137 0., 0.133 0a, 0.136 0as  0.127 0a,  0.149
Bor  9.335 Boz 38.944 Boi  8.866 Boz 35.878 Bor  9.050 Boz  35.482
Bos  30.072 Boa 29.544  Poz  27.598 Boa  27.601 Bos  27.643 Boa  26.911
b1 1.658 5y 0.800 b1 1.634 5y 0.400 B 1.612 y 0.200

Notes: This table reports the calibrated parameters. Panel A refers to the version with v = 0.8,
Panel B to the version with v = 0.4, and Panel C to the version with v = 0.2.

in lenders’ fixed costs x;. Hence, we wish to understand the effect of these cost-increasing
regulations on borrower outcomes.

The increase in the fixed costs shares and our counterfactual regarding the introduction
of an interest rate cap of Section 6 share the feature whreby highest-costs lenders will
exit the market; thus, this counterfactual with larger fixed costs allows us to understand
how much the results displayed in Figure 4 obtain because of the exit of these highest-
cost lenders. Moreover, Janssen and Moraga-Gonzalez (2004) show that a decrease in the
number of active sellers could increase examination effort because fewer sellers may decrease
price dispersion, possibly leading to higher average prices.! Thus our model is well suited
to understand these effects.

To facilitate comparison with our price-cap experiment in Section 6, we increase the
fixed cost x so that the marginal lender has marginal cost equal to k'—i.e., the marginal
cost of the lender that satisfies the free entry (14) condition in the case of the price caps

considered in Section 6.2 We further decrease the aggregate arrival rate of offers to a new

!Similarly, Armstrong and Chen (2009) show that a decrease in the number of sellers could increase
welfare in a search model with inattentive consumers.
2As we explain in Section 6, in the case of the 22.5-pp cap and the super-prime market, we observe
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Table D2: Model Fit, Correlation between R and a

Data  MoDEL MODEL MODEL
v=08 ~v=04 ~=02
10TH PERCENTILE ACCEPTED RATE, SUBPRIME BORROWERS 13.22 19.38 18.02 18.12
25TH PERCENTILE ACCEPTED RATE, SUBPRIME BORROWERS 16.43 20.45 19.14 19.25
50TH PERCENTILE ACCEPTED RATE, SUBPRIME BORROWERS 22.05 22.59 21.59 21.70
75TH PERCENTILE ACCEPTED RATE, SUBPRIME BORROWERS 27.75 25.53 25.13 25.26
90TH PERCENTILE ACCEPTED RATE, SUBPRIME BORROWERS 30.27 28.09 28.24 28.19
10TH PERCENTILE ACCEPTED RATE, NEAR-PRIME BORROWERS 13.73 19.20 17.17 17.38
25TH PERCENTILE ACCEPTED RATE, NEAR-PRIME BORROWERS 16.99 20.22 18.29 18.55
50TH PERCENTILE ACCEPTED RATE, NEAR-PRIME BORROWERS 20.96 22.27 20.75 21.06
75TH PERCENTILE ACCEPTED RATE, NEAR-PRIME BORROWERS 25.67 25.10 24.37 24.73
90TH PERCENTILE ACCEPTED RATE, NEAR-PRIME BORROWERS 29.81 27.64 27.50 27.70
10TH PERCENTILE ACCEPTED RATE, PRIME BORROWERS 11.63 17.83 15.49 15.60
25TH PERCENTILE ACCEPTED RATE, PRIME BORROWERS 14.73 18.38 16.46 16.60
50TH PERCENTILE ACCEPTED RATE, PRIME BORROWERS 18.00 19.53 18.56 18.78
75TH PERCENTILE ACCEPTED RATE, PRIME BORROWERS 21.84 21.11 21.72 21.95
90TH PERCENTILE ACCEPTED RATE, PRIME BORROWERS 28.88 22.51 24.49 24.58
10TH PERCENTILE ACCEPTED RATE, SUPER-PRIME BORROWERS 10.53 15.76 13.63 13.55
25TH PERCENTILE ACCEPTED RATE, SUPER-PRIME BORROWERS 13.07 16.34 14.45 14.38
50TH PERCENTILE ACCEPTED RATE, SUPER-PRIME BORROWERS 16.63 17.54 16.16 16.16
75TH PERCENTILE ACCEPTED RATE, SUPER-PRIME BORROWERS 19.76 19.15 18.60 18.69
90TH PERCENTILE ACCEPTED RATE, SUPER-PRIME BORROWERS 24.67 20.61 20.94 21.11
FRACTION RECEIVING 2+ OFFERS (%) 75.00  75.10 74.38 74.53
MEDIAN NUMBER OF OFFERS RECEIVED, CONDITIONAL ON 2+ OFFERS 3.00 3.00 3.00 3.00
AVERAGE NUMBER OF OFFERS RECEIVED, CONDITIONAL ON 24+ OFFERS  4.00 3.52 3.48 3.49
10TH PERCENTILE DISTRIBUTION OF DIFFERENCES IN OFFERED RATES 0.00 1.12 1.62 1.66
30TH PERCENTILE DISTRIBUTION OF DIFFERENCES IN OFFERED RATES 2.25 2.62 3.97 4.10
50TH PERCENTILE DISTRIBUTION OF DIFFERENCES IN OFFERED RATES 4.34 3.85 5.89 6.05
70TH PERCENTILE DISTRIBUTION OF DIFFERENCES IN OFFERED RATES 7.25 5.06 7.78 7.97
90TH PERCENTILE DISTRIBUTION OF DIFFERENCES IN OFFERED RATES 9.25 7.46 10.17 10.27
FracTiON wiTH CREDIT CARD DEBT, SUBPRIME BORROWERS 54.56 55.20 55.17 55.06
FracTioN wiTH CREDIT CARD DEBT, NEAR-PRIME BORROWERS 55.33 56.55 55.99 56.07
FracTioN wiTH CREDIT CARD DEBT, PRIME BORROWERS 54.00 51.74 54.42 54.99
FracTioN wiTH CREDIT CARD DEBT, SUPER-PRIME BORROWERS 36.02 35.61 35.59 35.94
CHARGE-OFF RATE 4.01 5.32 2.00 1.64
AVERAGE FUNDING COST 7.02 6.02 6.10 6.05
CRITERION FUNCTION 281.93 142.54  146.33

Notes: This table reports the values of the empirical moments and of the moments calculated at

the calibrated parameters reported in the panels of Table D1.
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Table D3: Market Outcomes and Welfare with a Price Cap, Correlation between R and a

SUB- NEAR- PRIME SUPER-

PANEL A: CAP=27.5 PPS

AVERAGE NUMBER OF OFFERS PER BORROWER 0.93 0.96 1.01 1.00
AVERAGE ACCEPTED RATE 0.92 0.94 1.03 1.00
STANDARD DEVIATION OF ACCEPTED RATES 0.83 0.88 1.01 1.00
FRACTION OF BORROWERS 1.00 1.01 0.97 1.00
CONSUMER SURPLUS 1.11 1.11 0.91 1.00
LENDER PROFITS 0.58 0.71 1.14 1.00
WELFARE 1.02 1.03 0.95 1.00
PANEL B: CAP=25 PPS

AVERAGE NUMBER OF OFFERS PER BORROWER 0.82 0.87 0.98 1.00
AVERAGE ACCEPTED RATE 0.87 0.89 0.95 1.00
STANDARD DEVIATION OF ACCEPTED RATES 0.68 0.74 0.91 1.00
FRACTION OF BORROWERS 0.93 0.97 1.02 1.00
CONSUMER SURPLUS 1.09 1.15 1.11 1.00
LENDER PROFITS 0.33 0.43 0.76 1.00
WELFARE 0.96 1.01 1.04 1.00
PANEL C: CAP=22.5 PPS

AVERAGE NUMBER OF OFFERS PER BORROWER 0.65 0.74 0.89 1.00
AVERAGE ACCEPTED RATE 0.84 0.84 0.88 1.00
STANDARD DEVIATION OF ACCEPTED RATES 0.46 0.59 0.77 1.00
FRACTION OF BORROWERS 0.76 0.87 1.00 1.00
CONSUMER SURPLUS 0.87 1.06 1.18 1.00
LENDER PROFITS 0.17 0.22 0.45 1.00
WELFARE 0.75 0.90 1.03 1.00

Notes: This table reports market outcomes and welfare in each market when interest rates are
capped at R, = 25 percent and R is correlated with the attribute a.
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Figure E1: These panels display outcomes in near-prime market at the calibrated parameters
(solid line) and in the case when the fixed cost is higher. The left panel displays lenders’ optimal
interest rate R(k) as a function of their cost k; the right panel displays borrowers’ effective arrival
rate a(z) as a function of their willingness to pay z.

value L} correspondingly; that is, the new arrival rate equals L = AjG(l%’ ).

Figure E1 compares outcomes of the model at the calibrated parameters for the near-
prime market (solid line) with those of the model with a higher fixed cost x’ chosen such
that the marginal cost &’ equals that of the lender that satisfies the free entry (14) condition
in the case of the 25-pp cap in Section 6. It displays interesting patterns. Notably, the exit
of high-cost lenders reduces interest-rate dispersion (left panel), but it does not reduce the
level of interest rates, since surviving lenders increased their rates due to lower competition.
Hence, borrowers consider fewer offers than in the baseline case (right panel) for two reasons:
(1) they receive fewer offers; and (2) they choose not to exert much effort because price
dispersion is lower, and thus the benefits of considering multiple offers are lower. In turn,
the probability P(R) that borrowers accept an offer with a given interest rate R increases
relative to the baseline case, because high and low offers are no longer available. However,
the average acceptance probability across lenders decreases relative to the baseline case.
Similarly, the fraction of borrowers declines to 0.50 from 0.55 in the baseline.

The distributions of offered rates and of accepted rates in a market with a higher fixed
cost \’ intersect the corresponding distributions obtained in the baseline case, as lenders
no longer offer the lowest and the highest rates. The average offered and accepted rates are

higher than those of the baseline, whereas the standard deviations of offered and accepted

additional entry of higher-cost lenders relative to the baseline market. In this case, we keep the fixed cost
X as in the baseline market.
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Table E1: Market Outcomes and Welfare with Higher Compliance Costs

SUB- NEAR- PRIME SUPER-

PANEL A: HIGHER FIXED COST CORRESPONDING TO CAP=27.5 PPS

AVERAGE NUMBER OF OFFERS PER BORROWER 0.97 0.98 1.00 1.00
AVERAGE ACCEPTED RATE 1.00 1.01 1.00 1.00
STANDARD DEVIATION OF ACCEPTED RATES 0.97 0.98 1.00 1.00
FRACTION OF BORROWERS 0.98 0.98 1.00 1.00
CONSUMER SURPLUS 0.98 0.96 1.00 1.00
LENDER PROFITS 0.74 0.83 1.00 1.00
WELFARE 0.92 0.92 1.00 1.00
PANEL B: HIGHER FiXED COST CORRESPONDING TO CAP=25 PPS

AVERAGE NUMBER OF OFFERS PER BORROWER 0.90 0.91 0.99 1.00
AVERAGE ACCEPTED RATE 0.99 1.02 1.00 1.00
STANDARD DEVIATION OF ACCEPTED RATES 0.88 0.89 1.00 1.00
FRACTION OF BORROWERS 0.92 0.90 0.99 1.00
CONSUMER SURPLUS 0.90 0.84 0.99 1.00
LENDER PROFITS 0.45 0.51 0.91 1.00
WELFARE 0.79 0.73 0.97 1.00
PANEL C: HIGHER FIXED C0oST CORRESPONDING TO CAP=22.5 PPS

AVERAGE NUMBER OF OFFERS PER BORROWER 0.80 0.82 0.94 1.00
AVERAGE ACCEPTED RATE 1.01 1.07 1.01 1.00
STANDARD DEVIATION OF ACCEPTED RATES 0.73 0.75 0.94 1.00
FRACTION OF BORROWERS 0.80 0.76 0.94 1.00
CONSUMER SURPLUS 0.75 0.63 0.92 1.00
LENDER PROFITS 0.28 0.27 0.57 1.00
WELFARE 0.63 0.51 0.83 1.00

Notes: This table reports market outcomes and welfare in each market, as ratios of those of the
baseline case.

rates are lower.

Table E1 reports summary statistics of market outcomes, as well as consumer surplus,
lenders’ profits, and aggregate welfare for each group of borrowers when fixed costs are
higher, as ratios of those of the baseline case. Higher fixed costs reduce lender profits, as
the price cap did, but they also decrease consumer surplus, with large negative welfare
effects. Specifically, consumer surplus decreases in all markets in which the cap is binding.
Similarly, aggregate lender profits decline. As a result, aggregate welfare declines.

Moreover, Table E2 reports market outcomes and welfare for the counterfactual analyses
with higher compliance costs and the unobserved attribute a is correlated with the interest
rate R, using the parameters in Panel B of Table D1 with v = 0.4. These counterfactual
analyses correspond to those of Table E1, with the only differences being that they use the
parameters reported in Panel B of Table D1 rather than those reported in Panel A of Table
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Table E2: Market Outcomes and Welfare with Higher Compliance Costs, Correlation be-
tween R and a

SuUB- NEAR- PrRIME SUPER-

PANEL A: HIGHER FIXED C0OST CORRESPONDING TO CAP=27.5 PPS

AVERAGE NUMBER OF OFFERS PER BORROWER 0.93 0.96 1.00 1.00
AVERAGE ACCEPTED RATE 0.98 1.02 1.00 1.00
STANDARD DEVIATION OF ACCEPTED RATES 0.88 0.94 1.00 1.00
FRACTION OF BORROWERS 0.95 0.95 1.00 1.00
CONSUMER SURPLUS 0.97 0.91 1.00 1.00
LENDER PROFITS 0.50 0.76 1.00 1.00
WELFARE 0.89 0.88 1.00 1.00
PANEL B: HIGHER FiXED COST CORRESPONDING TO CAP=25 PPS

AVERAGE NUMBER OF OFFERS PER BORROWER 0.82 0.87 0.98 1.00
AVERAGE ACCEPTED RATE 0.98 1.05 1.01 1.00
STANDARD DEVIATION OF ACCEPTED RATES 0.72 0.82 0.97 1.00
FRACTION OF BORROWERS 0.85 0.84 0.97 1.00
CONSUMER SURPLUS 0.84 0.73 0.96 1.00
LENDER PROFITS 0.30 0.44 0.83 1.00
WELFARE 0.74 0.68 0.93 1.00
PANEL C: HIGHER FIXED C0OST CORRESPONDING TO CAP=22.5 PPS

AVERAGE NUMBER OF OFFERS PER BORROWER 0.65 0.74 0.89 1.00
AVERAGE ACCEPTED RATE 1.17 1.11 1.04 1.00
STANDARD DEVIATION OF ACCEPTED RATES 0.53 0.65 0.87 1.00
FRACTION OF BORROWERS 0.50 0.64 0.87 1.00
CONSUMER SURPLUS 0.34 0.48 0.79 1.00
LENDER PROFITS 0.15 0.15 0.47 1.00
WELFARE 0.31 0.42 0.73 1.00

Notes: This table reports market outcomes and welfare in each market when compliance costs
are higher and R is correlated with the attribute a.

3. Table E2 confirms the robustness of our results, whereby higher compliance costs have

negative (and large) effects on consumers and on lenders.
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