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Abstract

Recent evidence from US micro data shows that mortgage default and bankruptcy occur jointly
in a lot of cases. This has implications for the optimal design of bankruptcy policy and the way
it deals with homeowners. I specify and estimate a structural lifecycle model of consumption and
housing choice, where bankruptcy and mortgage default are possible. The model provides a link
between the literature on mortgage default and consumer bankruptcy in a dynamic setting.

This paper examines various institutional aspects of consumer bankruptcy. An empirical structural
model is estimated in order to characterize the importance of a risky housing asset on the balance sheet
of a household with unsecured debt and liquidity problems. There is recent US evidence that home-
owners in financial difficulties and in danger of loosing their home through foreclosure use bankruptcy
strategically, in order to gain breathing space and additional liquidity to resume their mortgage pay-
ments.

The focus in this model is on the bankruptcy decision when there is a risky housing asset. I evaluate
the impact of changing regulations concerning equity exemption levels. this means that incentives for
owners change with respect to filing for bankruptcy. Higher exemption level implies greater incentive
to file for bankruptcy. Mortgage lenders charge an interest rate that takes mortgage default risk into
account. Mortgage default can occur in this model if the value of a house is reduced by a depreciation
shock, which causes the equity to turn negative. There is non-recourse law assumed, so the owner can
walk away, and the lender has loss.

This is a stochastic life-cycle model of consumption and housing choices in an environment that permits
mortgage default as well as bankruptcy. Modelling both institutions together is motivated by recent
evidence indicating that bankruptcy is the prefered strategy for homeowners who find themselves in
financial difficulties which have the potential to force them to default on their mortgages. Filing for
bankruptcy relaxes the owner’s budget constraint, since unsecured debts are discharged, and prevents
the mortgage lender to foreclose on the property (for an average of 1 year).
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This is a novel way to look at bankruptcy. Previous models focused on bankruptcy as a way to
deal with expenditure shocks arising from job-loss, illness or divorce. I extend this literature by
incorporating a risky housing asset, which must be financed through a long-term commitment with a
financial intermediary.

In light of recent events in connection with the so-called subprime mortgage crisis it has been noted
in Li and White (2009), that the US bankruptcy code implies special treatment homeowner’s interests
during bankruptcy. It appears that homeonwers in financial distress and on the verge of losing their
homes through foreclosure resort to filing for bankruptcy, which helps them in two ways in their
attempts to keep current on their mortgages: firstly, discharging unsecured debt (such as debt on a
credit card account) loosens up the consumer’s budget constraint and thus frees resources which can
be directed towards mortgage payments; and secondly, filing for bankruptcy imposes what is called an
“automatic stay”, in other words any actions leading to foreclosure on behalf of the mortgage lender
are suspended for a period which on average lasts for one year. During this period the owner lifes free
of charge, i.e. does not make any mortgage payments. (see Li (2009) for a survey)

This paper incorporates this function of bankruptcy into the framework which is widely used in the
literature on consumer bankruptcy. This framework relies on an extension of an Aiyagari (1994)-type
economy which extends the way in which borrowing is possible. While in Ayiagari the assumption is
that borrowing is allowed up to an amount the consumer can repay with probability one (typically
this is the present discount value of lowest possible income for the rest of his life), thereby of course
precluding non-repayment of debts, in this type of models bankruptcy is an equilibrium outcome. This
leads banks to offer a menu of interest rates for unsecured borrowing which is based on an individual’s
probability of repayment of the loan. The theoretical foundation of this is laid out in Chatterjee,
Corbae, Nakajima, and Ríos-Rull (2007), examples of applications to different aspects of risk-sharing
and welfare implications are Athreya (2008), which examines the interaction of bankruptcy with social
insurance, and Livshits, MacGee, and Tertilt (2007), who calibrate a life-cycle model to investigate
welfare differences of different bankruptcy schemes. This last contribution is closest in spirit to the
present paper, the difference being that here I add the aforementioned strategic motive of saving a
mortgage to the set of shocks which are commonly assumed. This set comprises income shocks, health
shocks, and family shocks (divorce or children). See Sullivan, Warren, and Westbrook (1999) pp. 128
for another account for the importance of housing shocks as drivers of bankruptcy.

1 Households

There is a finite time horizon. Life is assumed to start at entry into the labour market and last
potentially until a maximal age T . In each period, an individual has an age-specific survival probability
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into next period, conditional on being alive in the current period, denoted πt. This implies πT = 0.
There is a mandatory retirment age J < T , up to which point there is a stochastic income process.
One period in the model is taken to be 5 years in reality.

There are two types of financial assets which differ in their degree of liquidity and in the way they
generate returns. One is a standard liquid financial asset a, which may be used for saving (at exogenous
rate r) or borrowing up to an individual-specific limit a (at endogenous rate r

b); and the other is housing
investment h, which comes with a fixed cost of making transactions, and which provides a stream of
housing service utility to the owner. The value of the house is subject to idiosyncratic shocks. There is
no bequest motive assumed, and thus all individuals start life with zero wealth a1 = h1 = 0. There are
accidental bequests resulting from unexpected death. A government operates a tax/transfer system
that is used to redistribute such bequests.

Lifetime utility at age zero can be written as

U = E0

T�

t=1

πtβ
t−1

u(ct, ht)

Period utility is defined over nondurable consumption and housing services h. h can be interpreted
as the market value of the property and stands in for various aspects of housing, such as location,
size and quality. Individuals have the choice between demanding housing services h in a rental market
with unit rental rate R, and buying the porperty and thus becoming an owner. The amount of utility
derived from housing services depends on the ownership status of the individual. If we denote H = 1
for owners and H = 0 for renters, define

u(ct, ht) =





g(ct, ht) + θ if H = 1

g(ct, ht) if H = 0

Here θ is a parameter chosen to fit the observed ownership distribution, potentially heteregenous w.r.t.
some observable characteristics. θ represents the utility premium from owning a property rather than
renting it and serves the purpose of incentivizing agents to buy homes.

Conditional on ownerwhip, u() satisfies standard Inada conditions. Both nondurable consumption and
housing services are continuous variables, and u ∈ C2.

Labor income. Gross labor income is composed of three parts while of working age t < J . There is an
age independent persistent component z and a deterministic life-cycle component which depends
on observables such as age, sex, education, or other observables defining a type k consumer and
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is denoted f (t, k).

yi,t =





zitf (t, i ∈ k) t < J

0 t ≥ J

The evolution of z is modelled as a finite Markov chain with transition matrix Pz. z has finite
support. Upon entering retirement, yit = c is a minimum pension provided to everybody.

There is a government which operates a transfer scheme to redistribute accidental bequests and to
finance a pension system. Accidental bequests arise if a consumer dies before terminal age T with
net wealth not equal to zero (bequests can also be negative in this setting). These bequests are
distributed equally to all living generations. Pension payments take the form of a consumption
floor c > 0 which is paid to every type of individual. This is financed through a proportional tax
on labour income τ > 0. We can define the transfer payment as

trt =





−τyt + beq if t < J

c + beq if t ≥ J

where beq is the redistributing/compensating amount from accidental bequests which arises in
equilibrium as described below.

Expense shock. In the literature on consumer bankruptcy the importance of catastrophic events such
as severe illness, divorce or jobloss and disability has been pointed out. See for instance Livshits,
MacGee, and Tertilt (2007), where an iid shock denoted κ reduces the net asset position and
stands in for all kinds of catastrophic events, or Chatterjee, Corbae, Nakajima, and Ríos-Rull
(2007), where each of illness, divorce and jobloss is modeled specifically in a markov chain. The
expense shock κ > 0 occurs with constant probability πκ if κt−1 = 0, otherwise the probability
is zero.1

Unsecured Debt. There is a liquid asset a ∈ R which may be used to save and borrow. Savings
earn the exogenous rate r, while borrowing is charged at the individual specific borrowing rate
r
b which is increasing in the level of borrowing and the probability of bankruptcy as perceived

by the lending financial institution. Borrowing takes the form a one period discount bond. One
interpretation of the expense shock κ1 is that it obliges the consumer to take up a great amount

1The assumption of non-consecutive expense shocks is largely due to computational reasons. Allowing the expense
shock to occur twice in a row means that a consumer who files for bankruptcy in one period is confronted by another
expense shock in the next period – and is unable to repay this expense debt. Given that they cannot file for bankruptcy
twice in a row, this then requires an assumption of what happens with this expense debt. In short, it requires computation
of an additional value function. I avoid this by assuming a state-dependent structure of the shock.
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of unsecured debt. Therefore I assume that the expense shock is inmediately converted into
unsecured debt and reduces the net liquid asset position of the consumer.

2 Bankruptcy

During bankruptcy unsecured debt is discharged. There is a one period punishment (corresponding to
five years) during which no borrowing and no new mortgage may be obtained. Conditional on equity
holdings in her house, the owner will be allowed to keep the house (if there is no excessive amount of
equity – more detail below). This is roughly in line with US bankruptcy legislation, where a disclaimer
applies to state-by-state variation in what is deemed excessive or not, and how mortgage deficiencies
are treated (i.e. if mortgage lenders are allowed to claim any assets apart from the secured property
in case of a negative equity sale). Notice that in this setup there is no explicit restriction that would
prevent from borrowing enough unsecured debt so as to exactly offset any expense or productivity
shocks; implicitly, however, there will be a critical level of borrowing a� where the high borrowing
rate and the intertemporal consequences of high borrowing today for consumption tomorrow make the
bankruptcy option more attractive. that is exactly not the case

3 Houses

The price of one unit of housing with respect to consumption good is fixed at unity. The value of any
house is subject to an iid depreciation shock ξ. F (ξ) denotes the cdf of this shock. In other words,
housing is modeled as an asset with stochastic return. At the end of each period the shock is drawn
and the size of the house changes with a certain probability. When numerically solving the model, the
housing dimension will be approximated by a finite set of points, where the value shock will operate
by reducing the value of the house to the next lower point, i.e. from hi to hi−1.

4 Government

There is a government which operates a transfer scheme to redistribute accidental bequests and to
finance a pension system. Accidental bequests arise if a consumer dies before terminal age T with net
wealth not equal to zero (bequests can also be negative in this setting). These bequests are distributed
equally to all living generations. Pension payments take the form of a consumption floor c > 0 which is
paid to every type of individual. This is financed through a proportional tax on labour income τ > 0.
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We can define the transfer payment as

trt =





−τyt + beq if t < J

c + beq if t ≥ J

where beq is the redistributing/compensating amount from accidental bequests which arises in equilib-
rium as described below.

5 Mortgages

There is a unique mortgage contract for all types of individuals. It lasts for Tm = 6 periods (30 years),
and is charged at the exogenous rate rm. Buyers must make a fixed downpayment χ ∈ [0, 1] which is
proportional to the house value. Notice that this rules out any adverse selection effects arising from
mortgage choice. There are also proportional transaction costs of buying, φb. This setting is meant
to reflect a typical fixed rate mortgage, which is common in the US. Mortgage payments are constant
over time and depend solely on the initial house size h0. The total outstanding initial debt by d0 needs
to be repaid as follows over Tm years by a series of constant payments m(h0):

(1− χ)h0 ≡ d0 = m
1

1 + rm

+ m
1

(1 + rm)2
+ · · · + m

1
(1 + rm)Tm

= m
1

1 + rm

·
�

1 +
1

1 + rm

+
�

1
1 + rm

�2

+ · · · +
�

1
1 + rm

�Tm−1
�

= m
1

1 + rm

1−
�

1
1+rm

�Tm

1− 1
1+rm

⇒

m = d0rm

�
1− 1

(1 + rm)Tm

�−1

Remaining Debt If a house is sold, the mortgage needs to be paid off inmediately. Given the
existence of a value shock to the house, there may be mortgages that cannot be paid back entirely, i.e.
there may be negative equity. In such cases, we assume non-recourse legislation under which the owner
is automatically relieved of the resulting shortfall, and the lender incurs a loss. In order to keep track
of remaining debt, an additional state variable k is needed, which records the terms of the original
mortgage. In our case, this is just the initial house size.

1. initial debt: d0 = (1− χ)h
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2. fixed payments: m = d0r
m

�
1− 1

(1+rm)n

�−1

3. Law of motion remaining debt: dj+1 = (1 + r
m)dj −m,∀j

6 Consumer Problems

The state space for the problem is given by

S =




 R����
a

× R+����
h

× {0, 1, . . . , 6}� �� �
n

× R+����
k

× {z1, z2, . . . , zl}� �� �
z

× {0, κ1}� �� �
κ

× {1, 2, . . . , T}� �� �
t






where the variables stand in order for liquid asset a, housing investment h, remaining mortgage pay-
ments n, mortgage contract type k, permanent income shock z, expense shock κ, and age t. For
notational simplicity, define sr = (a, 0, 0, 0, z,κ, t) ∈ S to be a point in the state space describing a
renter, and so = (a, h−1, n, k, z, κ, t) a typical member of S of an owner. For computational purposes,
also the dimension of h and therefore k will be approximated by a finite set of points.

Notice that for the renter h = 0 in the state space amounts to removing any transaction/moving costs
when changing size of the rental property. This accounts for the greater flexibility of renters as opposed
to owners when it comes to moving.

Choices

• next period savings a
�

• housing services h

• whether to own or to rent: H ∈ {0, 1}

• whether to file for bankruptcy or not: Ib ∈ {0, 1}.

6.0.1 Renter problems for 1 ≤ t < T .

the renter chooses the maximum value option among owning (i.e. buying), renting, and bankruptcy.
Notice that bankruptcy is only an option if there is unsecured debt.





maxH∈{0,1},Ib∈{0,1} (Hv

o + (1−H)vr) (1− Ib) + Ibv
b if a < 0

maxH∈{0,1} (Hv
o + (1−H)vr) else
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• continue to rent, Ht = 0.

v
r(sr) = max

(c,h)∈R+

a
�∈A

�
u(c, h) + βπtEz�|z,κ�v(s�r)

�
(1)

s.t. c +
1

1 + r∗
a
� + Rh = e · z + a + tr + κ

s
�
r = a

�
, 0, 0, 0, z

�
, κ

�
, t + 1 (2)

a
�
> a

� (3)

where r
∗ = r if a

�
> 0 and r

∗ = r
b otherwise. tr is the lump sum tax or transfer arrising from

accidental bequests and bailouts of mortgage lenders. The individual-sepcific borrowing limit a
�

is described in section 7. Expectation is taken w.r.t. the persistent shock z and the expense
shock κ.

• buy a house, Ht = 1.

v
o(sr) = max

(c,h)∈R+

a
�∈A

�
u(c, h) + βπtEz�|z,κ�,ξv(s�o)

�
(4)

subject to

c +
1

1 + r∗
a
� + (φb + χ + δ)h + 1[n > 0]m(h0) = e · z + a + tr + κ, (5)

a
�

> a
�

h
� = ξh (6)

s
�
o = a

�
, h

�
, Tm − 1, h, z

�
, κ

�
, t + 1 (7)

Note the additional expectation w.r.t. the house value shock. The buyer has to make a down-
payment of χh and incur proportional transaction cost φb and maintainance payments offsetting
depreciation δ. Additional to that, the first mortgage payment is due, where m(k), k = h0 stands
for the chosen house size.

• File for bankruptcy. Unsecured debt is cancelled, next period no borrowing.

v
b(sr) = max

(c,h,a�)∈R+

�
u(c, h) + βπtEz�|zv(a�, 0, 0, 0, z

�
, 0, t + 1)

�
(8)
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subject to

c +
1

1 + r
a
� + Rh = e · z + tr + 0 (9)

a
�

> 0

Note that I assume that in the period following bankruptcy, there cannot be another expense
shock. why: another shock next period means another bankruptcy. but this is not possible, i.e.
a filer will have to wait 10 years before he can file again.

6.0.2 Owner problem for 1 ≤ t < T

the owner chooses whether to sell, to stay, to up or downgrade or whether to file for bankruptcy. The
same restriction of a < 0 applies for owners to be able to file.

• stay in the same property.

v
stay(so) = max

c∈R+

a
�∈A

u(c, h) + βπtEz�|z,κ�,ξv(s�o) (10)

subject to

c +
1

1 + r∗
a
� + m(h0)1 [n > 0] + δh = e · z + a + tr + κ

h = h−1

h
� = ξh

a
�

> a
�

s
�
o = a

�
, h

�
, n− 1, h0, z

�
, κ

�
, t + 1

h0 is the original house size, i.e. the value to which the mortgage payment m(h0) and thus the
outstanding mortgage are related.

• Sell and rent. A homeowner who sells must pay off the mortgage inmediately. She becomes a
renter.

v
sell(so) = max

(c,h)∈R+

a
�∈A

u(c, h) + βπtEz�|z,κ�v(s�r) (11)
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subject to, if equity g() is greater than zero, i.e. if g(h−1, n, h0) ≡ (1− φs)h−1 − nm(h0) > 0

c +
1

1 + r∗
a
� + Rh = e · z + g(h, n, h0) + a + tr + κ (12)

a
�

> a
�

else if there is negative equity, this sale is recorded as a mortgage default, and there is a one
period punishment for this. the owner walks away from the remaining debt (that’s the zero in
the constraint); so in this case, the constraint reads

c +
1

1 + r
a
� + Rh = e · z + 0 + a + tr + κ

a
�

> 0

• up- or downgrading. This requires selling the old property, paying off any remaining mortgage
debt and obtaining a new mortgage for the new house. Note that this is only an option if equity
is positive, since otherwise there is mortgage default and the owner is barred from obtaining the
necessary new mortgage.

v
trade(so) = max

(c,h)∈R+

a
�∈A

u(c, h) + βπtEz�|z,κ�,ξv(s�o) (13)

subject to

c +
1

1 + r∗
a
� + m(h0) + (δ + χ)h = e · z + a + g(h−1, n, h0) + tr + κ

h
� = ξh

a
�

> a
�

n
� = Tm − 1

• File for bankrutpcy. if g(h, n, h0) > exh where exh is the homestead exemption level, i.e. if
there is excess equity, the house is sold, and a utility cost Ω of losing the house is incured. Notice
how from sale of the house first the mortgage is payed off, then from the excess in equity over
exemption level the unsecured lender is served, and then the remainder of equity capped by exh

is left to the owner.
v

b(so) = max
c,h,a�>0

u(c, h)− Ω + βπtEz�|z,κ�v(sr)
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subject to

c +
1

1 + r
a
� + Rh = e · z + min(exh, g(h−1, n, h0)) + tr + 0 + 0

a
�

> 0

if one the other hand g(h, n, k) < exh such that there is no excess equity, they keep the house.
Note that mortgage payments must be made in order to keep the house.2

v
b(so) = max

c,a�>0
u(c, h) + βπtEz�|z,κ�,ξv(s�o)

subject to

c +
1

1 + r
a
� + m(k)1 [n > 0] + δh = e · z + tr + 0 + 0

a
�

> 0

n
� = n + 1

h
� = ξh

6.0.3 Final Period specs

In the last period of life, there is no bankruptcy option.3 In accordance with this, society takes over
the burden of an expense shock and absorbs it in the mass of accidental bequests. Individuals are
required to have zero net wealth in the final period. Owners are allowed to stay in their homes until
they die. Given the random nature of house value, this implies that an owner will have to put aside
some final period savings aT+1 to make sure any remaining mortgage debt is paid off.

therefore the final period value function for the owner who stays, HT = 1 and hT−1 = hT , with
remaining mortgage n > 0:

v
stay(so) = max

cT ,hT ,aT+1

u(cT , hT ) + βv(T + 1)

2Carroll and Li (2008) report that in their sample of homeowners who file for chapter 13 bankruptcy, filing for
bankruptcy extended the average stay in the house for another year (if compared to similar households that did not file
for bankruptcy). There is an “automatic stay” on all foreclosure proceedures when the bankrupty order is made. Lenders
then take more or less a year to obtain an eviction order. During this time, the owner makes practically no payments and
lives for free in the house. Given the assumption that one period represents five years in the model, however, I assume
that in order to stay until the next period (i.e. for the next five years), mortgage payments must be made.

3In reality there is of course no age restriction on bankruptcy. I impose this here to avoid strange asset behaviour
that would result from people getting heavily indebted in period T-1, to file for bankruptcy in T.
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subject to

cT , hT , aT+1 ≥ 0

v(T + 1) = 0

cT +
1

1 + r
aT+1 + m(h0) + δh = tr + aT

aT+1 + EξhT = nT m(h0)

show to costas!

For an owner who sells, HT = 0, this becomes

v(a, h−1, n, k, z, κ, T ) = max
cT ,hT

u(cT , hT ) + βv(T + 1)

subject to

cT , hT ≥ 0

v(T + 1) = 0

cT + RhT = aT + tr + max(g(h−1, n, k), 0)

where g(h−1, n, k) ≡ (1−φs)h−1−nT−1m(k) is equity net of transaction costs. Note that non-recourse
legislation implies that negative equity will be erased from the owner’s balance sheet.

the final period value function for the owner who up or downgrades HT = 1 and hT−1 �= hT , with
remaining mortgage n > 0 on the previous property hT−1

v(a, h−1, n, k, z,κ, T ) = max
cT ,hT ,aT+1

u(cT , hT )

subject to

cT , hT , aT+1 ≥ 0

v(T + 1) = 0

cT +
1

1 + r
aT+1 + m(hT ) + (δ + χ)hT = tr + aT + max(g(h−1, n, k), 0)

aT+1 + EhT ξ = nT m(k)

For the renter, that last period is similar, but simpler:

v(sr) = max
cT ,hT

u(cT , hT )
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subject to

cT , hT ≥ 0

cT + RhT = aT + tr

6.0.4 Probability of Bankruptcy

For the correct pricing of unsecured credit banks need to assess the probability with which a given
agent is going to file for bankruptcy in the next period. This is defined only if the agent holds some
unsecured debt, and of course only for periods t < T . Banks are assumed to observe all current
period decisions and the resulting state space when assessing this probability. The probability then
depends on the deterministic state of the agent according to her current period choices, (a�, h�) and the
realization of shocks next period. For a renter there are the income and expense shocks, for an owner
there is the additional house value shock. Notice that the function is defined on a particular state. For
the renter:

q
r
�
a
�
, 0, 0, 0, z,κ, t

�
≡
ˆ

κ

ˆ
z

1

�
v

b
�
a
�
, 0, 0, 0, z

�
, κ

�
, t + 1

�
>

max(vo(a�, h,N, k, z
�
, κ

�
, t + 1), vr

�
a
�
, 0, 0, 0, z

�
, κ

�
, t + 1

�
)
�
f(z�|z)f(κ)dzdκ(14)

and the owner:

q
o
�
a
�
, h, n, y, t; k

�
≡
ˆ

κ

ˆ
y

ˆ
ξ

�
1

�
v

b(a�, h−1, n, k, z
�
, κ

�
, t + 1) >

max(vstay(a�, h−1, n, k, z
�
, κ

�
, t + 1), vsell(a�, h−1, n, k, z

�
, κ

�
, t + 1))

��
f(ξ)f(y�|y)f(κ)dξdydκ(15)

Given the restrictions on period T behaviour, q
r(. . . , T − 1; ·) = q

o(. . . , T − 1; ·) = 0.

6.0.5 Invariant Distribution

The optimal decision rules and law of motion for housing stock and income process imply a an invariant
distribution over the state space which may be defined as follows.

7 Financial Sector

Banks Banks deal with individuals by taking in deposits ( i.e. savings) and issuing unsecured debt
up to an individual specific borrowing limit. “Unsecured debt” is modeled as a one-period discount
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bond, whereby the agent can transfer an amount 1
1+rb a

�
< 0 of tomorrow’s resources into the current

period, against the promise of delivering (−a
�) > 0 units tomorrow. The borrowing rate r

b
> 0 is

derived below. Notice that in case of bankruptcy or death, the consumer delivers nothing.

I assume that banks hold a large diversified portfolio of deposits, such that they can perfectly offset
the default risk. All that is required is that on any given loan the bank can expect to make zero
profit. This can be achieved by specifying an individual-specific borrowing limit, which depends on
the individual’s probability of bankruptcy.

If the individual saves in t by choosing a
�
> 0, she earns interest at the risk free rate r. If she borrows,

she may do so up to the discounted value of expected repayment of the loan. The gross interest she
is charged is implicitly defined by this limit. Letting a

� denote the borrowing limit in period t, and
noting that borrowing implies a

�
< 0, this means that

a
� =





− (1−q())(−a

�)+q() max[excess,0]
1+r

if (−a
�) ≥ excess

a
�

1+r
if (−a

�) < excess

(16)

where excess = (1− φs)ξh− nm(k)− exh is equity in the home in excess of the exemptable value, φs

is the proportional fixed cost of selling, h is the ex-post value of the house and nm(k) is the remaining
debt on the mortgage (see section 5). The first line in expression (16) above represents the case when
the desired borrowing amount is greater than the value of excess equity. If the consumer files for
bankruptcy, the bank can recover less than the outstanding loan. Therefore, the bank gets only those
non-exempt assets, if any, in the case of default. For the risk neutral bank assumed here, the relevant
borrowing limit is thus the expected repayment of the loan. The first term in the numerator is the
probability of no bankruptcy times the full loan, which is repayed in that case. The second term is
the probability of bankruptcy, multiplied with what the bank can expect to recover. This will be zero
in the worst case (no excess equity), and any equity above a homestead exemption level exj,h in the
best case. Remember that in the UK currently exj,h = 0, i.e. in the case of bankruptcy the bank can
expect to recover the entire equity in this first case.

The second line in (16) is the case when the amount to borrow is less than any non-exempt equity.
Given that the bank can recover the entire loan in case of default, there needs to be no adjustment
and the borrowing limit is just the discounted value of a

�.

The individual-specific interest rate for borrowing is thus defined by

1 + r
b ≡ a

�

a�





> 1 + r if (−a

�) ≥ excess

= 1 + r if (−a
�) < excess

(17)

i.e. the interest rate is greater than the risk-free rate if the bank has a lower expected repayment, and
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it is the risk-free rate if expected repayment is the entire loan.

8 Mortgage Lenders

The introduction of an exemption level is less of an issue for mortgage lenders, since their borrowing
is still secured on the property. This means that increasing the amount of equity a home owner may
take into post-bankruptcy life will not affect the default risk to which the lender is exposed.

9 Government transfer

There is a certain probability in each period of premature death. This may result in unsettled unsecured
and secured debts, or savings which need to be dealt with. A central government taxes labor income to
finance pension payments and collects accidental bequests which it distributes as lump sum payments
to all living agents. Consider first the accidental bequests:

beq =
ˆ

s

µt(1−πt)
�
a
�(s) + g(h, n, k)

�
Φ (da× dh× dn× dk × dz × dκ× {1, 2, . . . , T − 1})−µT Pr(κ > 0)κ

where µj is the size of age-j cohort, s = (a, h, n, y, t; k) and Φ() is the stationary distribution of
individuals over the state space in equilibrium. So this expression is the size of cohort t times the mass
of premature deaths times their wealth (savings and equity), integrated over the stationary distribution,
minus the total of expense shocks incurred by the age-T cohort.

The pension system consists of a simple payment each period of retirement. It is financed from taxes
on labour income. The tax rate τ therefore solves

τ

ˆ
t,z

µtētztd {1, 2, . . . , J − 1} dz = c
T�

t≥J

µt

References

Aiyagari, S. (1994): “Uninsured idiosyncratic risk and aggregate saving,” The Quarterly Journal of
Economics, 109(3), 659–684.

Athreya, K. B. (2008): “Default, insurance, and debt over the life-cycle,” Journal of Monetary
Economics, 55, 752–774.

Carroll, S., and W. Li (2008): “The Homeownership Experience of Households in Bankruptcy,”
Working Papers.

15



Chatterjee, S., D. Corbae, M. Nakajima, and J.-V. Ríos-Rull (2007): “A Quantitative Theory
of Unsecured Consumer Credit with Risk of Default,” Econometrica, 75(6), 1525 – 1589.

Li, W. (2009): “Residential Housing and Personal Bankruptcy,” Philadelphia Fed Quarterly.

Li, W., and M. White (2009): “Mortgage Default, Foreclosure, and Bankruptcy,” NBER Working
Paper.

Livshits, I., J. MacGee, and M. Tertilt (2007): “Consumer bankruptcy: A fresh start,” The
American Economic Review, pp. 402–418.

Sullivan, T., E. Warren, and J. Westbrook (1999): As we forgive our debtors: Bankruptcy and
consumer credit in America. Beard Books Inc.

16


