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Abstract

Consumer bankruptcies rose sharply over the last 20 years in the U.S. economy.
During the same period, there was impressive technological progress in the informa-
tion sector. This paper provides a theory to understand and quantify the role of
improvements in information technologies in consumer credit markets. Informational
frictions restrict the amount of debt that can be borrowed. In fact, in the equilibrium
in which investing in information is too expensive, many households borrow such small
amounts that the default risk is very low. When information costs drop and informa-
tional frictions vanish, those households borrow more and default is likely after a bad
shock. Quantitative exercises show that information costs have a significant effect on
the bankruptcy rate. Additionally, a drop in information costs generates changes in
other variables (e.g. interest rate dispersion) similar to what has occurred over the last
20 years.
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1 Introduction

Consumer bankruptcy is a central issue today because of its explosive rise over the
last 20 years in the U.S. economy. Although many explanations have been proposed,
there is still no conclusive understanding of these trends. A possible reason is the
drop in information costs. This driving force may be important because during the
same period, there was impressive technological progress in the information sector—
often called the IT revolution—and the financial sector uses information intensively to
evaluate credit risk.! The purpose of this paper is to provide a theory to understand
the effect of information on bankruptcy and to quantify its importance.

The number of annual bankruptcy filings increased by 1.3 million—from 286,444
to 1,563,145, almost 5.5 times—between 1983 and 2004, as depicted in Figure 1. Be-
fore the early 1980s, the rise in bankruptcy was moderate. According to Moss and
Johnson (1999), “from 1920 to 1985, the growth of consumer filings closely tracked the
growth of real consumer credit. Since then, however, the rate of increase of consumer
bankruptcies has far outpaced that of real consumer credit.” This conclusion is drawn
looking at the ratio of bankruptcies filings to real consumer credit.? A similar measure,
the ratio of bankruptcy filings to the number of households in debt, will be used here.
This statistic, referred to as the bankruptcy rate hereafter, increased from 0.92% to 3%
between 1983 and 2004.

To study the role of the IT revolution on consumer bankruptcy, this paper extends
Chatterjee, Corbae, Nakajima, and Rios-Rull (2007) to incorporate informational fric-
tions. The key ingredient is that the persistent component of income, referred to as
the productivity group hereafter, is unobservable. Lenders would like to know this
component because persistence implies that the productivity group will be useful to
estimate the risk of bankruptcy. To capture the existence of debt contracts with dif-
ferent intensity in the use of information technologies, two alternative contracts will be
considered. Screening contracts require the use of an screening technology to identify
a household’s permanent component of productivity. Think of a household answering
some questions to a credit card company’s employee (job characteristics, ZIP code,
total household income, monthly rent/mortgage payment, etc.) who enters the infor-
mation into a computer and after a few minutes, tells the applicant about the offer’s

characteristics (mainly interest rate and amount that can be borrowed).> Two things

'For a careful description of the use of information technologies in the financial sector see the work of
Berger (2003). For an analysis of the effect of progress in monitoring technologies on the allocation of capital,
firms’ financing, and capital deepening, see the study of Greenwood, Sanchez, and Wang (2007).

2See Figure 2 in Moss and Johnson (1999).

3Similarly, think of a household filing a credit card application on Internet, or credit card companies



are important to notice about this contract: (i) the offer’s characteristics depend on
information about the applicant, and (ii) information is processed using information
technologies and therefore the state of information technologies will affect the cost of
this contract. The alternative contracts are called revelation contracts. Think of credit
markets populated by lenders who compete with one another in the design of contracts
intended to separate the different type of borrowers.* These contracts do not require
information about a particular household nor do they require the use of information
technologies. Lenders design ex ante a menu with combinations of interest rates and
amounts of debt and it is up to the households to choose which pair of debt amount and
interest rate they prefer.” The contract’s design induces the households to choose the
contract that was designed for them. The possibility of self-revelation using interest
rates and amounts borrowed in the Eaton and Gersovitz (1981) model of default has
not been noted before.% This self-revelation is possible because the trade-off between
interest rates and borrowing amounts is different for households in different produc-
tivity groups. In particular, since low-productivity-group households are more likely
to file for bankruptcy, they accept a higher interest rate to be able to borrow more.
As a consequence, with revelation contracts, households above the lowest productivity
group obtain lower interest rates at the cost of borrowing smaller amounts.

Given the state of information technologies, which determines the cost of screening
contracts, households (lenders) decide which debt contract they prefer to use (offer).
The advantage of screening contracts is that households can borrow as much as they
want at their zero-profit interest rates. The main disadvantage of these contracts is that
they have an additional cost as they require the use of information technologies. As a
consequence, when screening costs are high enough, revelation contracts are preferred.
That is the key to understand how a drop in information costs generates more debt and
bankruptcy: Under revelation contracts some households cannot borrow as much as
they would like at their zero-profit interest rates, i.e., they are borrowing-constrained.
Then, as information costs drop, those households switch to screening contracts to
borrow more, and the number of bankruptcy filings rises. More debt generates more
bankruptcy because the benefit from bankruptcy—discharge of debts—is increasing in

the amount owed, while the costs—temporary exclusion from financial markets and

gathering information on a household and sending the offer by mail.

4See chapter 11 in Hirshleifer and Riley (1992) for an excellent survey of theoretical results in this
environment.

SSimilarly, they could mail all the alternative offers to the households or offer all of them in a bank branch.

6The applicability of this result goes beyond credit card markets. Notice that the Eaton and Gersovitz
(1981) model of default has been widely used in international finance (Aguiar and Gopinath, 2006; Arellano,
2008; Cuadra and Sapriza, 2006, 2008; Mendoza and Yue, 2008).



income lost—are independent of the household’s debt size.

This paper also evaluates the effect of information costs on bankruptcy quantita-
tively. First, the model is calibrated to account for relevant features of the U.S. data
for the year 1983. Specifically, it reproduces the bankruptcy rate, the debt-to-income
ratio, the capital-to-output ratio, and some moments of the joint distribution of debt
and income. The model also matches well non-targeted moments. Then, the model
is used to answer a quantitative question: Can the rise in the bankruptcy rate be
explained by the drop in information costs? Unfortunately, there is not a direct mea-
sure of the cost of obtaining and processing household information about the risk of
default. Therefore, to answer this question, the technology in the information sector is
recalibrated. A simple strategy is followed: This technological parameter is calibrated
to match the bankruptcy rate in 2004. Then, the model economy is computed with
all the parameters for 1983 but with the technology in the information sector for 2004.
The model is then challenged by analyzing implications of a drop in information costs
for: (i) the distribution of debt across income groups, (ii) the dispersion of interest
rates, and (iii) the projection of interest rates on income, are analyzed. The model
does reasonably well, even though these facts were not targeted.

The first quantitative paper studying the rise in consumer bankruptcies is Livshits,
MacGee, and Tertilt (2007a). They argue that a drop in stigma (utility cost of
bankruptcy) together with a drop in transaction costs can explain the rise in bankruptcy.
Narajabad (2007) proposes an alternative explanation to understand the same fact: the
information technology revolution. Together with the current paper, Athreya, Tam,
and Young (2008); Drozd and Nosal (2008); and Livshits, MacGee, and Tertilt (2009)
present different models to evaluate this driving force.”

Narajabad (2007) evaluates the role of more informative credit rating technologies in
an environment with heterogeneity in the cost of bankruptcy. There are two important
differences between Narajabad (2007) and the current paper. First, households do
not know their type—their own cost of bankruptcy—when they sign a debt contract.
This assumption is crucial because it makes revelation contracts impossible and implies
that the key mechanism at work in this model is ruled out by assumption. Second,
restrictive assumptions make his model not very suitable for quantitative purposes. For
instance, by assuming that households cannot save, he makes any comparison between

the model and data on the distribution of assets—key in a model of debt—impossible.

"Other recent papers on consumer debt and bankruptcy with informational frictions are Chatterjee,
Corbae, and Rios-Rull (2008, 2007). They incorporate asymmetric information in the Chatterjee, Corbae,
Nakajima, and Rios-Rull (2007) model of consumer debt and bankruptcy. They find that informational
frictions can generate exclusion after bankruptcy as an equilibrium outcome.



Athreya, Tam, and Young (2008) present a quantitative model of unsecured debt
with informational frictions. The equilibrium in the environment called “partial infor-
mation” could be compared with the equilibrium in the current paper when the cost of
information is high enough that all lenders use revelation contracts. However, there are
two crucial differences. First, they consider signalling equilibria. Lenders’ beliefs are
crucial. Basically, beliefs must be used to select which equilibrium will be analyzed.®
Given the choice of beliefs, they find an equilibrium in which there is practically no
borrowing in the environment with partial information. This differs substantially from
the current paper in which, as explained above, lenders (partially) offset the lack of
information by designing debt contracts accordingly. This difference is very important
if we bear in mind that what was puzzling about the last 20 years is that the rate
of increase of consumer bankruptcies has far outpaced that of real consumer credit.
Second, only extreme cases in terms of information availability can be compared. That
is, only special cases of the model in the current paper can be studied.

Drozd and Nosal (2008) present a search model of the market for unsecured credit.
They study the effect of a drop in the cost of screening and soliciting credit customers
on debt and bankruptcy. The cost of screening is potentially close to the current paper.
However, Drozd and Nosal (2008) do not model asymmetric information, lenders have
no alternative to paying the cost of screening, and therefore their cost is more related
to a transaction cost as the one analyzed by Livshits, MacGee, and Tertilt (2007a).
Livshits, MacGee, and Tertilt (2009) present a very stylized model with informational
frictions in which lenders must pay a cost to design a contract. The model is used to
explore, qualitatively, the implications of technological progress in consumer lending.
The most remarkable prediction of the model that is supported by the data is that the
empirical density of credit card interest rates has become more dispersed since 1983.
The quantitative model in the current paper also has this prediction, and the results

are directly compared to the data.

2 The mechanism in a 2-period model

This section previews the main driving forces at work in the full model using a simple
2-period model. An additional simplification is that the analysis is in partial equilib-
rium; i.e., the risk-free interest rate, 7, and wages, w, are given. All the proof of this

section’s lemmas are in the appendix.

8That is why Hirshleifer and Riley (1992) conclude that the Nash equilibrium concept has little predictive
power in that environment.



Physical environment. The economy is populated by households and lenders. House-
holds live for 2 periods, t = 1,2, and they are endowed with a quantity of labor mea-
sured in efficiency units, l,,, that can take 2 values, l,, € {l;,lg}, meaning low or high
productivity. The transition probability between state L and H is 7y g. Persistence
is also assumed: 7y g > 7y, and 7y, > 77 g. Importantly, it implies 7 g > 77 p.
Here, current productivity and “the persistent component of productivity,” or produc-
tivity group, coincide. Importantly, this does not need to be the case for the results in
this section to hold. For instance, all the results in this section go through if all the
households have the same income in the first period but some of them have a higher

probability of a transition to high productivity than others.

Credit markets. Lenders compete offering debt contracts. In particular, there are
two types of contracts. On the one hand, lenders sell revelation contracts. These con-
tracts are designed to induce the households to reveal their productivity. The price
function in this case is ¢, and depends only on the amount borrowed. On the other
hand, they sell screening contracts. These contracts require the use of information tech-
nologies to learn a household’s productivity. The price function in this case is ¢ and
depends on the household’s productivity and amount borrowed. The cost of screening
a household’s productivity (also referred to as information costs), C, is proportional to
the amount borrowed to simplify the analysis.? It is important to bear in mind that

this cost is paid only if screening contracts are used.

Household’s problem. In period 1, households decide which type of contract they
prefer as well as how much to borrow.'® In period 2, after the realization of the
productivity shock, they decide whether to file for bankruptcy or to pay back the debt.
If they decide to file for bankruptcy, they lose a proportion of their income, 7. Thus,
the lifetime utility of a household born with assets a1 € A, income y, = wl,, and

facing a price function ¢ is

Ul(ax, Yin; q) = ggj}i u(yLn + a1 — q(az,n;aq)asz) (1)
+ By, g max{u(y2,m + a2), u(y2, g (1 — 7))}
+ By, max{u(yz  + a2), u(y2, (1 — 7))}

9Later, in the quantitative general equilibrium model, this cost is independent of the amount borrowed.
0The fact that households choose the contract (screening vs. revelation) is for exposition and without
loss of generality.



Here the price function ¢ is used to represent ¢ or g. Then, the choice of lender implies
that lifetime utility is U(a1, y1,,) = max{U (a1 —C, y1,n;9), U(a1,y1,n;q)}. Similarly, it

is useful to define

U(ar,y1n;a2,9) =u(yrn + a1 — qaz) + Brp g max{u(ys. g + a2),u(y2.z(l — 7))}
+ Bﬂn,L max{u(y2,L + a2)7 u(ylL(l - T))}7

as the lifetime utility of a household born with assets a1, income ,,, borrowing —as at

the price q. This function will be used later to define self-revelation.

Zero-expected-profit prices. Lenders’ expected profits from a contract g(ag,n) are

N —1
q(az,n)as —  Pr(repayment | ag,n)as(1+1i)""
N—_——

amount borrowers receive discounted amount lenders expect to recover

where Pr(repayment | ag,n) is the lender’s expectation of repayment given the amount
borrowed (—ag) and the household’s type (n). Before the equilibrium prices for each
type of contracts (screening and revelation) are derived, it is useful to characterize the

prices implying zero-expected profits.

Lemma 1 Zero-expected-profit prices for each n = {L,H} are

(1+4)7! if ag 1, < az,
qlag,n) = muuw(1+0)7" ifayy <az<ayy,
0 Z'f az < Qo H>
where ag 1, = —Ty2 1, and ay i = —TY2,H-

Lemma 1 implies that zero-expected-profit prices vary as in Figure 2. The intuition
is simple. If debt is small enough (ay ;, < az), households will prefer to pay back their
debt for both levels of next period income. This is because the benefit of bankruptcy—
discharge of debt—depends directly on the amount borrowed, while the cost—income
lost—is independent of it. For bigger debt (ay y < az < ay 1), households will find ben-
eficial to file for bankruptcy only if next period income is low. This is because the cost
of bankruptcy is directly related to the current income. Notice that in this range, prices
depend on current productivity. This is due to the fact that productivity is persistent,
implying that households with higher productivity have also higher expected produc-
tivity. For amounts of debt big enough, households will file bankruptcy for both level

of income. Clearly, this implies that prices must be zero to obtain zero-expected profits.



Preferences over debt and prices. Before the equilibrium can be characterized,
it is also useful to study the preferences of households over prices, q, and amounts of
assets for period 2, ay. Specifically, it is important to characterize preferences over as
and q in the range ay y < a2 < ay 1, where borrowing implies risk of bankruptcy. In
this simple model, it is only there where lenders would like to charge different prices

to households with different current productivity.

Lemma 2 The slope of the indifference curves at q as a function of az € [ag 1, a9 1]
18
<0, forayy <az<aj(q),
—MRSq4,(q,a2) ¢ =0, forag =a3(q),
>0, foras(q) <az<ayy,

where a} solves —u/(y1.n, + a1 — qad)q + By, qu/ (yo, i + a3) = 0.

The level of assets a3(q) is the level of asset accumulation solving the first order
condition of the household’s problem given a price function constant at q. By con-
struction, the slope is zero at that level of debt. Starting from there, it is simple to
understand the shape of the indifference curve. Any deviation from a%(q) reduces the
household’s utility, implying that any deviation must be compensated with a higher q
to keep the household with the same utility.

Importantly, the range of a in which the slope is negative is not relevant to char-
acterize equilibrium outcomes. This is because for any point in that range lenders and
households would be better off reducing the amount borrowed.!! Therefore, hereafter
(and in the figures) we focus on the increasing part of the indifference curves. More
importantly, indifference curves of households with different current productive have
different slopes at a given amount of debt. This result is crucial for the existence of
revelation contracts. Intuitively, this follows because (i) households with low produc-
tivity in period t are willing to borrow more than an households with high productivity,
and (ii) they are also more likely to file for bankruptcy in the second period, so they

are less affected by the interest rate.

Lemma 3 Take any value q and consider any az € (a5(q),as ). Then, the slope is
bigger (steeper) for households with low productivity than for those with high produc-
tivity.

Equilibrium contracts. First, notice that the choice of contracts is irrelevant for

az > ag 1. This is because for those amounts of debt the probability of bankruptcy is

"The household is better off by construction (decreasing indifference curve). The lender is better off
because the repayment probability is increasing (but not strictly) in as.



zero for both levels of current productivity. In that case, equilibrium prices are equal to
the zero-expected-profit prices described above. The rest of this subsection describes
equilibrium prices for screening and revelation contract for ag € [ay g, a9 -

In equilibrium, competition between lenders implies that prices must imply zero
profits. First, focus on screening contracts. Zero-expected profits implies that prices

must take into account the cost of information.

Lemma 4 FEquilibrium prices of screening contracts with ag € [ag p, as 1] are G(az,n) =

g(az,n) —C.

Figure 3 shows an allocation in an economy with only screening contracts. It is
clear there that high-risk (low-productivity) households would be better off if they
could avoid paying C—they would be in a higher indifference curve. It is also clear
that lenders will be willing to offer q above the price of screening contracts (in that
range) and below zero-profit prices for low-productivity households, and do not pay for
information. They would obtain profits because the worst that can happen is that only
low-productivity households take it. This explains why contracts that do not require
the use of information technologies must be offered in equilibrium.

Now, focus on revelation contracts. Think that lenders design contracts under the
constraint that they must induce households to reveal their productivity. Using prices
and amounts of debt as instruments, it is possible to induce households to reveal their
type. It is indeed possible to separate households because in order to obtain more
debt, low-productivity households are willing to accept a bigger increase in interest
rates than high-productivity households; i.e., indifference curves are as described by
Lemma 3.

Suppose the price of a revelation contract, ¢, depend on the amount borrowed, —as,
the household’s report on productivity, m, and the current stock of assets, a;. Notice
that the price depends also on a; because households’ willingness to borrow depends

on it. Then, we can define self-revelation.

Definition 1 A function q satisfies self-revelation if and only if for each given current

assets a1, maxq, U(at, y1,m;az, q(az, m;a1)) > maxgU(a1, Y1,m; @, q(a,n;a1)), n# m.

In words, ¢ satisfies the self-revelation constraint if and only if households are better
off borrowing at the price designed for their productivity than misrepresenting their
productivity. Notice that for a given aq, revelation implies that there must be at most

one value of g for each as—it cannot depend on the report. Otherwise, borrowers will



make the report that implies the highest q. Thus, ¢ can be written only as a function
of (az,a1).

But, what are the equilibrium prices of revelation contracts? In general, equilib-
rium requires that lenders make zero profits and there is no other profitable contract
that borrowers would prefer.'? However, it is well known that using that definition
an equilibrium may not exist in this environment. Then, to guarantee existence, we
consider a similar concept, introduced by Riley (1979): prices of revelation contracts
are equilibrium prices if they imply zero profits and any other contract that is prof-
itable and the borrowers would prefer imply subsidies across borrowers with different
risk. Under this definition, lenders do not deviate from the equilibrium allocation be-
cause those deviations will become unprofitable after a reaction that skims the cream
and produces losses for the defector.'® The following lemma characterizes equilibrium

prices of revelation contracts.

Lemma 5 The equilibrium prices of revelation contracts are

| qlas, H) ifas > ay(ar),
Glazia) = { dan L) ifaylar) > oo,

where ay(a1) is such that U(ar,y1,1;as(a1), G(as(ar), H)) = maxzU (a1, y1,1; 6, q(a, L)).

Screening or revelation contract? Now, the choice of contracts can be described.
Given the cost of information, households compare the utility from both types of con-

tracts and choose the one associated with higher utility.

Lemma 6 The choice of contracts is characterized by
1. Households with low productivity never prefer screening contracts.

2. There exists a cost of information ¢ such that households with high productivity
are indifferent between screening and revelation contracts. Households with high

productivity prefer screening contracts if and only if C < c.

The effect of information costs on debt and bankruptcy. Lower information
costs allow high-productivity households to borrow more, making them more likely to

file for bankruptcy.

12This would be a Nash equilibrium.
13The existence problem of Nash equilibrium and the existence of a unique Reactive equilibrium—the
concept used here—are explained in details by Hirshleifer and Riley (1992), Chapter 11.

10



Lemma 7 If information costs fall from Cy to C1 and a household does not pay for

information at Cy but she pays for information at Cy, then:
1. This household’s debt increases.

2. This household’s probability of bankruptcy increases or stays constant.

Assume initially the cost of information is high enough, Cy > c. If the debt con-
straint associated with revelation contracts is tight enough, high-productivity house-
holds may prefer to borrow at risk-free price. Assume this is the case. In this allocation,
high-productivity households are borrowing-constrained: they would prefer to borrow
more at their zero-expected-profit price, but those prices cannot be offered because
low-productivity households will pretend to have higher productivity. Now, assume
technological progress occurred in the information sector implying that C; < c. This
implies that high-productivity households prefer to pay the cost of information. If they
do so, it is because they borrow more in the new allocation. Actually, they would only
pay for information to borrow with some risk of bankruptcy. Thus, in this new allo-
cation there is also more bankruptcy because this household now files for bankruptcy
with probability (1 — 7y ).

These two results are important because they are qualitatively consistent with the
facts presented above for the U.S. economy. Hereafter a general equilibrium model is

developed in an attempt to quantify the importance of these results.

3 Quantitative General Equilibrium Model
3.1 The Model

Environment. Time is discrete and denoted by t = 0,1,2,. .. At any time there
is a unit mass of households. They discount the future at the rate 3. Preferences of

households are given by the expected value of the discounted sum of momentary utility

Z 5tu(6t)] )
t=0

where ¢; is consumption at period t. The utility function w is strictly increasing,

Ey

strictly concave, and twice differentiable. Let n € N = {1,2, ..., N} denote the
productivity group of a household. Productivity groups are persistent, with transition
probability II(n¢,n¢11). Each household is endowed with one unit of time. Inside
each group, productivity is exogenously determined by labor endowments that come

from different group-specific intervals; for each n, I € L(n) = [I",i"]. Thus, labor

11



endowments and productivity groups at time ¢ are correlated. The transition function
is @(lgr1 | 1) (g, ngy1), where ¢(lgy1 | meg1) is a conditional density function.
Notice that the cumulative density function of ;11 can be written as a function of ny
directly, )
LY
F(lisr [ ) = Z/ Gl | megr) M (ng, g 1).
lO

ng+1 -

With this notation it is simpler to state the assumption on the transition function.

Assumption 1 n; is an index of first order stochastic dominance; i.e., if ny > ny,

then F(liy1 | nge) < F(lggr | 1) for all lygq.

Assumption 1 is very important because it implies that individuals with higher n;
will have lower default risk. Thus, this infinite-horizon model resembles the 2-period

model presented above.

Information structure. There is asymmetric information between lenders and
borrowers about the latter’s productivity group, n. On one side, households know
their n. On the other side, if borrowers are not screened, then the productivity group
is private information. Nevertheless, each lender has access to a technology that can
be used to learn a household’s productivity group at a fixed cost. The stock of assets,
at, is publicly observable, as well as the credit flag indicating the bankruptcy record
(defined later).

Information firm’s problem. The information firm uses labor to produce infor-

mation with the production function
Z(m)'/7,

where z{ is the productivity in information production and m; is labor demanded in
the information industry. This sector is simplified assuming it produces {0, 1}, where
0 means no information is produced and 1 means “a report with information about the
borrower’s productivity group is produced.” Then, zero-expected profits in this sector
implies that the cost of learning a borrower’s productivity group (or screening cost) is

Czp,wr) = we(2}) 77

Production firm’s problem. It rents capital at the rate r; and hires labor at
the wage w;. With these factors the firm produces consumption goods in line with a

standard Cobb-Douglas production function. Thus, the firm’s problem is

Pk ) 01,0 — w,l, — ik
{Il?i}t{}{zt(t) (L))" —wely — 1y t},

12



where 27 is the technology in the production sector, and {l;, k;} are labor and capital

in this sector, respectively.

Credit industry. There are two types of debt contract: screening and revelation
contracts. There are many lenders competing among themselves offering debt con-
tracts. They own the stock of capital, which they rent to the firms in the production

sector.

Lenders offering screening contracts. Borrowers have to pay the screening cost to be
able to use a screening contract. Think of borrowers buying a report at the informa-
tion industry that proves their productivity group and submitting it to lenders. The
price charged is ¢(a;+1,m¢); i.e., a different price for each level of assets next period,
at+1 € A, and productivity group, n; € N. The price depends on a;y; because it
determines the debt the household will have to pay back next period, which in turn
affects her willingness to pay back the debt. It depends on n; because this determines
the transition probability to different productivity levels, and thereby the probability

of bankruptcy. Let d denote the number (measure) of contracts for households

at+1,M¢
with {a¢4+1,n:} that lenders sell, INQH the stock of capital they accumulate for period
t + 1, and Pr(repayment | a;+1,n;) the repayment probability of this contract. Then,

period-t cash flow is given by

P= - anl fat Jat,nhl Pr(repayment | az,ni—1)arday
+ Yo Jarss Bacerine @@, ne)agrdags
+ (1—(5+T)Kt—Kt+1.

Lenders design the contracts and choose d and INQH to maximize the present

at+1,MNt

discounted value of current and future cash flows,
s ~
Y A+i)'R,
t=0

given the risk-free interest rate at period t, i;, the initial stock of capital, I?o, and the
number of each different contract initially sold, cflvaomfl.
The sequence of cash flows implies a sequence of risk-free bond holdings, {§t+1}§207

which can be obtained by the recursion
Bys1 = (1+4)B, + P,

where Eo = 0. These bonds, which are issued by the lenders, are incorporated to allow

for the accumulation of cash flows. They are not that important hereafter since they

13



will be zero in the stationary equilibrium defined later; i.e., Et =B =0.

Lenders offering revelation contracts. These lenders compete offering self-revelation
contracts. The condition a contract has to satisfy to be “self-revelation” is formally
stated later, after the household’s problem is introduced. That condition basically
states that, given the contract design, borrowers are better off revealing their produc-
tivity group. Since lenders offering revelation contracts do not observe n, prices depend
on the households’ reports on n. Additionally, since the current stock of assets affects
a household willingness to borrow, prices satisfying the revelation constraint depend
also on this variable.

Some notation in now introduced. Let c?at +1,ne:a; denote the number (measure) of
contracts uninformed lenders sell for households with {a;y1,n¢, a:}, I?H_l the stock of
capital they accumulate for period ¢t + 1, and Pr(repayment | a;+1,n) the repayment

probability. Then, period-t cash flow is given by

P= - 3., fatﬂ fat dag s 1:a:_, Pr(repayment | ap,ni—1)ardardar—q
+ Znt fat fatﬂ Aay v near (A1, s ) ag e dag o day
+ (1—5+T)Kt—Kt+1.

Lenders design the contract and choose dq,, | n;q, and Kiq1 to maximize

o

Z(l + it)_tRfy

t=0
given iy, IA(O, and Jao,nfl,afr Again, a sequence of cash flows implies a sequence of
risk-free bond holdings, {§t+1}§i0.

Household’s problem. Hereafter, period-t variables will be expressed without
any subscripts or superscripts, and period-t + 1 variables will be represented with
superscripts “’. Households decide on consumption, ¢, and asset accumulation, a’. In
addition, they decide which kind of debt contract they would like to sign, and either
to file for bankruptcy or to pay back the debt. These decisions are made taking prices,
S = (¢, w,i,7,q(-),q(-),C(-)), as given.

Several assumptions determine the advantages and disadvantages of bankruptcy.
The key advantage is the discharge of debts—assets in the period after bankruptcy
are set at zero. Thus, a household with too much debt may find it profitable to

file for bankruptcy. There are many disadvantages of doing so, however.!* In the

4Here, disadvantages of filing bankruptcy are exogenous. Chatterjee, Corbae, and Rios-Rull (2008) show
how higher interest rates following default arise from the lender’s optimal response to limited information
about the household’s type and earnings realizations.
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period of bankruptcy, consumption equals income, and neither saving nor borrowing
are allowed. Additionally, in the period right after bankruptcy, the defaulter will have
a bad credit flag. Having a bad credit flag implies that the household cannot borrow

t.15 That flag remains in a household record for a

and a proportion of income, 7, is los
stochastic number of periods, meaning that the probability of a transition from bad to
good credit flag is A € (0, 1)—the fresh start probability. The use of X is a simple way
of modeling a bankruptcy flag that remains on a household’s credit history for only a
finite number of years.

Lifetime utility for households in each possible state is defined as follows.

e Bad credit flag: Lifetime utility of a household excluded from credit markets is

B(n,l,a;8) = maxy fu(c) + pB Y, M(n,n"){X [, G/, U, a';S)p(l" | n')dl’

+(1—=X) [, B(n',lI',d;S)p(I" | n')dl'}}, @)

subject to
c+q(a,n)d =a+lw(l—r71),
a >0, and ¢ > 0,
where G is the lifetime utility for households with good credit history (defined below),
which is a function of productivity, n, labor endowments, [, assets, a, and relevant
prices, S. Importantly, assets for the next period are restricted to be positive. Notice
that the household obtains utility in the next period just if she survives, and that
happens only with probability p. The utility from future periods depends on the prob-
ability of a fresh start, A, while the utility from the current period depends on the
proportion of income lost because of bad credit status, 7. Denote the policy functions

for asset accumulation and consumption obtained from the solution to this problem as
A} and G,

e Good credit flag: Lifetime utility is
G(n,l,a;S) = max{V(n,l,a;S), D(n,[;S)}, (3)
—— —— ——
pay back bankruptcy

where V and D (defined below) are lifetime utilities for households paying back the debt
and filing bankruptcy, respectively. This means that a household with a good credit

flag has the choice of filing bankruptcy. The policy functions for asset accumulation and

15Chatterjee, Corbae, and Rios-Rull (2008) build a model where no punishment is required after filing
bankruptcy. There, asymmetric information is crucial to create incentives for debt repayment, because
households signal their type by paying back their debt.
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consumption are A’ and C, respectively. Additionally, the policy function R indicates
whether the household pays back the debt or not,

1if V(n,l,a;S) > D(n,[;S),
0 otherwise.

R(n,l,a;S) = {
e Good credit flag and bankruptcy: Suppose the household chooses to file for
bankruptcy. Then, lifetime utility is

D(n,1;S) = u(lw(l — 7)) + pB Y, I(n,n') [, B(n',I',0;S)p(l" | n)dl'.
(4)
Neither saving nor borrowing is allowed in this period. Therefore the house-
hold’s consumption equals net income (labor income minus the proportion
lost due to bankruptcy). In the period after bankruptcy, the household will

have a bad credit flag for sure and zero debt.

e Good credit flag and pay back the debt: Suppose the household decides to
pay back the debt. Then, she must decide which kind of contract to sign.

Thus, the value function is

V(n,1,a;S) = max{ V(n,l,a;9); V(n,1,a;9)}, (5)

use information no information

where V(n,l,a;S) and f/(n,l,a;S) (defined below) are lifetime associated
with borrowing using screening and revelation contracts, respectively. The
policy function U indicates whether the household borrows using revelation
contracts or not,

1if V(n,l,a; S) > V(n,l,a; S),
0 otherwise.

U(n,l,a;8) = {

e Pay back the debt and screening debt contract: If the household
decides to sign a screening contract with a lender, then she faces
the debt price G(a’,n), and her lifetime utility is
V(n,l,a;S) = maxy Ju(c) + p8 Y, M(n,n') [ G/, U, a';S)p(l' | n/)dl'},
subject to
c+qla',n)d =a—C(z*, w) + lw,
and ¢ > 0,
(6)

where C(2%,w) is the cost of information. Notice that this cost is

independent of the amount borrowed, which is consistent with the
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interpretation that the household buys a report about her type and

then presents it to the lender.

e Pay back the debt and revelation debt contract: Now suppose the
household prefers to use a revelation contract. Then, the relevant
debt price is g(a’,a) and there is no fixed cost to pay. Thus, her

lifetime utility is
V(n,l,a;8) = maxy {u(c) + pBY, IM(n,n') [, G(n', U, a’;S)p(l" | n')dl'},
subject to
c+q(d,a)d = a+ lw,
and ¢ > 0.

(7)

3.2 The Equilibrium

Equilibrium prices for screening contracts must imply zero-expected profits. Therefore,

they can be written as
1
1414

i@ n) = ——p 3 Ti(n,n) /l RO, a3 S)6(! | )l (8)

Here it is very clear why the price, ¢, depends on (a’,n) and is independent of a. It
depends on a’ because it affects the bankruptcy decision, R, in each possible state. It
depends on n because it determines the transition probability to each n’ and therefore
the next period labor endowment, I’. Finally, it is independent of a because it does not
affect either the transition probabilities or the bankruptcy decision in the next period.
The difference with screening contracts in the 2-pe