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Abstract

This paper proposes a model to jointly explain some of the hetero-
geneous individual consumption behavior found in the recent empirical
literature, such as the existence of a significant size of wealthy hand-
to-mouth consumers, and negative marginal propensities to consume
associated with housing upgrades. Agents live for a finite horizon, are
heterogeneous in initial wealth, and can save in a liquid asset, and in
an illiquid housing asset, that also provides housing services. When
housing choices are very limited, the model replicates these empirical
findings. Moreover, in the presence of unanticipated income shocks and
endogenous credit constraints, this richness in marginal propensities to
consume has significant implications for aggregate consumption, and
helps explain the consumption behavior documented during the Great
Recession as well as the consumption responses to recent tax rebates.
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1 Introduction

Recent data on consumers finances have highlighted the existence of con-
sumers with little or no liquid wealth who nonetheless own sizable illiquid
assets (retirement accounts, college funds, real estate, and others), and that
are important at explaining the 2001 and 2008 consumption responses to
the fiscal rebates handed out those years. The literature has defined these
individuals as wealthy hand-to-mouth consumers.

At the same time, data during the Great Recession shows that a large
fraction of low-wealth households increased their savings as the recession hit
the economy. Mechanical and even most types of endogenous wealthy hand-
to-mouth consumers cannot generate this behavior as income and savings
tend to move in the same direction.

And lastly, empirical evidence also suggests that households planning
to upgrade or that recently upgraded their housing stock, cut nondurable
consumption in the presence of positive income shocks, exhibiting negative
marginal propensities to consume.

In this paper, I provide an explanation to account simultaneously for
these facts.

The main contributions of this paper are the following. Adding a lim-
ited housing decision to a standard life cycle model generates a significant
amount of wealthy hand-to-mouth consumers, as well consumers that exhibit
negative marginal propensities to consume associated with adjustments in
the stock of housing. These two results together can jointly explain some of
the consumption behavior observed in the data in the last twenty years.

The explanation for the findings in this paper lies in the discrete nature
of the home ownership decision-specifically on two features affecting this de-
cision. First, the houses available in the market are just a few, very different
from one another, and are also very lumpy with sizable transaction costs of
moving from one house to another. And second, credit limits are endoge-
nous, and buying a house usually requires an initial large down payment.
Because of these features, becoming an owner and moving up to a bigger
house requires significant initial savings, and then prompts consumers to op-
timally decrease non-durable consumption in the presence of large positive
income shocks to upgrade the housing stock sooner rather than later. Once
an agent has become a homeowner, because of transaction costs, adjusting
the stock of housing, even when moving down to a cheaper house, is costly,
so agents try to avoid this option in the presence of small shocks, and adjust
nondurable consumption instead. However, because houses act as collateral,
only adjustments in the stock of housing allow individuals to change their
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savings rates drastically without changing nondurable consumption signif-
icantly too. In summary, this paper points out how a fragmented housing
market structure is key for consumption dynamics.

Moreover, even though this paper abstracts from macroeconomic shocks,
its findings contribute to the literature that studies how important hetero-
geneity at the household level may be for the amplification and propagation
of macroeconomic shocks and provides an additional channel through the
housing decision.

Home ownership has a dual role. On the one hand, it is an asset used
by households to save for the long run, and on the other, it is a means of
providing housing services. As assets, houses are also unique since they can
act as collateral for mortgages.

As reported by the Survey of Consumer Finances (SCF), the increase
in home ownership from 48% after World War II to almost 70% before the
Great Recession constituted a very significant change in the composition of
households balance sheets, and still remains high today by historical stan-
dards. Many papers have tried to explain the increase in home ownership.

Moreover, data show that for most American households, their primary
house is also the most valuable asset in their portfolio. For example, in 2016
the SCF calculated that the conditional median value of a family house
was $185,000, more than 3 times the conditional median value of retirement
accounts, the most popular financial asset used as a long term investment,
underlying the increase in the popularity of houses as a vehicle for saving.

Houses are very lumpy and illiquid in nature and usually households
require an initial, large, down payment to buy them. Because of these fea-
tures, SCF data shows that most households needs time to save before they
move out of renting into home ownership, and the biggest increase in home
ownership rates happens between ages 30 and 40. Moreover, differences in
home ownership rates by age are quite persistent through time, so adjust-
ments in the housing stock are not very frequent. For example, in 2007,
the U.S. Census Bureau estimated that a typical American will move only
about 3 times after age 40, and wealthier individuals will move even less1.

This paper is organized as follows. Section 2 discusses how this paper
contributes to the literature. Section 3 describes a very simple overlapping
generation model with a very stylized housing choice . Section 4 shows the
main results and the intuition and assumptions behind them. And finally,
Section 5 concludes.

1In 2013, also using U.S. Census Bureau data, www.fivethirtyeight.com obtained similar
results.
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2 Literature Review

This paper contributes to the literature by proposing a model that is capable
of replicating some of the most salient individual consumption found in the
empirical literature and is consistent with the cross section consumption
data documented during the Great Recession.

In my model there is no uncertainty, the interest rates on debt and sav-
ings are the same, and buying a house expands access to credit as houses
serve as collateral. Agents close to some income thresholds, can cut current
consumption because doing so will allow them to expand their credit and
move to a more desired housing sooner. Agents try to smooth the consump-
tion of non-durables and durables over time using endogenous credit con-
straints to their advantage, and minimizing the amount of times they switch
housing through their lifetime, reducing costly transaction costs along the
way.

The theoretical model in this paper is similar to Gross2 (2018), although
as opposed to Gross, the existence of negative marginal propensities to
consume, does not rely on idiosyncratic uncertainty. Using data from the
Panel of Survey of Income Dynamics (PSID), Gross looks at how positive
income shocks affect non-durable consumption when households have re-
cently moved or are planning to move to a bigger house in the following
two years and finds that these households exhibit negative propensities to
consume3. In his paper, agents are subject to idiosyncratic labor income
risk, and have to pay a higher interest rate on their debt than the one they
would receive on their savings. Therefore, in order to reduce the probability
of hitting their borrowing constraint in the presence of a negative income
shock, agents lower their level of consumption before and immediately after
buying a house.

Moreover, this paper contributes to the literature that studies how in-
dividual consumption heterogeneity can have important consequences for
aggregate consumption and for the multiplier effects of different fiscal poli-
cies.

Kaplan and Violante (2014) quantified the amount of wealthy hand-to-
mouth consumers in the U.S. using data from the 2001 SCF wave. The
authors classified households by their liquidilliquid combinations of asset
holdings and documented that around a 1/3 of households in their sample

2Martin (2003) also found negative marginal propensities on food spending associated
with housing moves.

3Look at the Appendix Subsection 6.1, Figures 5 and 6 for an extensive explanation of
empirical results.
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fit the wealthy hand-to-mouth profile. A growing empirical literature, such
as Kaplan and Violante (2014), Parker, Souleles, Johnson, and McClelland
(2013), and others, has measured the consumption responses to the tax
rebates handed out in the 2001 and 2008 recessions, finding that on average,
households spent 25% of these rebates on non-durable consumption in the
same quarter they received them. The authors pointed out convincingly
that the 10% of truly constrained households usually found in the data is
not enough to generate these high responses4.

Kaplan and Violante (2014) calibrated their model to the U.S. economy
and found average marginal propensities to consume out of the tax rebates
of 2001 between 11% and 25%, depending on whether households knew the
rebate was coming a quarter before they actually received it, or whether
they were surprised by it.

Kaplan and Violante (2014), as most of the literature generating wealthy
hand-to-mouth consumers endogenously, rely on assuming higher returns
and transaction costs from investing in illiquid assets. In their setup, wealthy
hand-to-mouth consumers are better off letting consumption fluctuate with
income, as smoothing income shocks requires paying transaction costs to ac-
cess their illiquid assets, holding cash and foregoing high returns, or tapping
into expensive credit lines. Campbell and Hercowitz (2018) were an excep-
tion, assuming that periodically, households discover that they will have a
special consumption need in the future, and will start savings for it until
the need materializes.

As Kaplan and Violante (2014), my model agrees with the data find-
ings in Misra and Surico (2011), who estimated that the actual empirical
distribution of consumption responses for the 2001 tax rebate was very het-
erogeneous, finding that 1/2 of the population did not respond at all, and
1/5 responded by spending over 50% of the rebate in consumption.

In my paper, the limited housing choices and the requirement of a down
payment, together with the links between credit constraints and housing
choices, are enough to generate wealthy hand-to-mouth consumers who put
all their wealth into the down payment of a house. In that sense, their
non-housing consumption behavior is similar to traditional hand-to-mouth
consumers, and can help explain part of the consumption response to tax
rebates found in the data.

Krueger, Mitman, and Perri (2016) use PSID data over the 2006–2010
period to investigate how individual households adjusted their consumption-
savings behavior during the U.S. Great Recession of 2007–2009. The authors

4See Kaplan and Violante (2014).
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document that the households in the lowest two net worth quintiles hold al-
most no wealth but are responsible for almost 24% of total consumption
expenditures. Moreover, during the Great Recession, saving rates increased
across the whole wealth distribution, but more so at the bottom, delaying
the recovery of aggregate demand. Using cross-sectional moments in net
worth, disposable income, and consumption, the authors then test different
versions of the Krusell-Smith (1998) heterogeneous agents model against the
data. They found that the model that best fits the data, is one populated
by a lot of wealth-poor households whose consumption responds strongly to
the aggregate shock.

To explain the data, Krueger, Mitman, and Perri (2016) propose a model
where precautionary savings against elevated unemployment risk increases
a lot during a recession. For that to happen, agents need to be surprised
not only by the size of the shock, but also by its persistence. The authors
also investigate how social insurance programs affect the strength of this
channel.

My paper can generate hand-to-mouth consumers whose income goes
fully to pay the rent of a small apartment, and to non-durable consump-
tion, and for whom a negative income shock reduces non-durable consump-
tion one-to-one with income. But more importantly, the model generates
wealth-poor households that respond to a negative income shock by increas-
ing savings, as Krueger, Mitman, and Perri (2016) found in the data. In
my model, these are low-wealth consumers, with no liquid wealth whose
illiquid wealth is completely invested in the minimum down payment they
put in a medium or large-sized house. In the presence of a negative in-
come shock, some of these agents remain in their houses and drastically
reduce non-durable consumption one-to-one with income, but other agents
increase their savings by downsizing their housing stock, and reducing total
consumption more than the drop in income. For these agents, nondurable
consumption can increase or decrease; however, even when it increases, the
decrease in durable consumption is larger than the increase in nondurable
consumption, so aggregate consumption falls more than income, and savings
increase.

Krueger, Mittman, and Perri (2016) rightly point out that in the ma-
jority of the models that generate wealthy hand-to-mouth consumers, these
consumers endogenously choose to behave like traditional hand-to-mouth
consumers, despite having some positive illiquid net worth. The reason is
that because these assets are costly to liquidate, these agents do not change
their savings rates for income shocks of moderate magnitude. However,
the nature of an owner-occupied house and other illiquid assets such as
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tax-favored college funds or retirement accounts is quite different. In the
presence of a negative income shock, it is easy to modify contributions to
college funds or retirement accounts without incurring penalties. Mortgages
payments, on the other hand, are usually fixed in the short run, so it is
plausible that in the presence of the combined wealth and income shocks
like the ones observed in the Great Recession, some wealthy hand-to-mouth
consumers increased savings even without downsizing their house and tak-
ing up a smaller mortgage. If consumers perceived harder times ahead of
them, they could increase savings as a precaution, just to be able to make
mortgage payments in the future.

And lastly, my paper agrees with the empirical literature that finds that,
unlike in previous recessions, the Great Recession was characterized by a
fall in almost all components of consumption expenditures, not just durable
expenditures. In this model, both, hand-to-mouth and wealthy hand-to-
mouth consumers can adjust non-durable consumption strongly. The reason
is that, for most households, adjusting durable consumption is very costly,
and consequently, households will try to adjust nondurable consumption
first.

Mian, Rao, and Sufi (2013), and Kaplan, Mittman, and Violante (2016)
find that the elasticity of non-durable expenditures to housing net worth
during the Great Recession was between 0.24 and 0.36. The authors classify
geographical areas by the degree of decline of local housing prices, and find
that this relationship is strongest in areas that experienced the smallest de-
clines in housing net worth. Among areas with large housing prices declines,
they find that the relationship between spending in nondurables and housing
net worth is not significant. This is consistent with the model proposed in
this paper, where big shocks that are more likely to prompt adjustments in
the housing stock, have an indeterminate sign in the change of nondurable
consumption.

Most of the recent housing literature has focused on explaining and
matching home ownership rates across age and wealth distributions, look-
ing at mortgage instruments or using different types of heterogeneity in
preferences and a broad set of housing choices, effectively making housing
choices almost continuous. For example, Chambers, Garriga, and Schlagen-
hauf (2009) decomposed the boom in home ownership from 1994 to 2005
into demographic changes and mortgage innovations using a quantitative
general equilibrium model with housing. This paper will focus instead on
the limited set of choices households really have, and how the unique collat-
eral role of houses induces low-wealth individuals to become homeowners at
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the expense of hitting credit limits5.
There is a rich literature of partial equilibrium models trying to match

some features of the housing demand we observe in the data. Notably,
Attanasio, Botazzi, Low, Nesheim, and Wakefiled (2012), calibrate their
models to the U.K. Similar to the rest of the literature6, these models use
finer housing grids and assume utility functions that imply that owning a
house gives agents a much higher higher utility than renting that same house.
However, this assumption is hard to find in the data.

The literature using general equilibrium models with endogenous prices
is more scarce, given the computational challenges involved. Rios-Rull and
Sanchez-Marcos (2008) use an endowment economy with three assets-a tree,
flats, and houses-to solve for prices in the stationary equilibrium. Their
model is very stylized, but they calibrate it to the U.S. economy and are able
to account for some characteristics of the total, financial, and housing wealth
distribution relatively well. Iacoviello and Pavan (2013) look at housing
and debt over the business cycle and solve a general equilibrium model
with heterogeneity in preferences. Their model is calibrated to the U.S.
economy and they match quite successfully wealth distribution, age profiles
of home ownership and debt, and frequency of housing adjustment. This
paper instead looks at a more fundamental motive for renting or buying
a house, and examines what the effects of high home ownership rates for
individual and aggregate consumption are.

Hatchondo, Martinez, and Sanchez (2015) introduce recourse mortgages
in a life cycle model and calibrate it to the U.S. economy. They find that this
prudential policy alone would not have been enough to prevent the increase
in mortgage defaults observed since 2006. Although their paper does not
look at nondurable consumption, it is clear from their setup, that if recourse
mortgages were to become popular, we would also observe more significant
decreases in nondurable consumption during recessions among households
that default on their mortgage.

5A recent study by Lending Tree reported that current mortgage balances are around
68% of disposable income, while in 2008, balances were above 90% of disposable income.

6Bajari, Chan, Krueger, and Miller (2013) estimate a partial equilibrium dynamic
model of housing demand. Pizzinelli (2017) explores the interactions between housing,
borrowing constraints, and labor supply over the life cycle, calibrating the model to the
U.K. economy for the years 2001 to 2006.
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3 Model

In this section, I introduce a standard four-period overlapping generations
model with no idiosyncratic or aggregate uncertainty of any kind, but with
some important features highlighting the very different nature of the asset
choices most households face -namely, the choice between a one-period liquid
bond without transaction costs or lumpy initial investment requirements and
a house.

Agents face a hump shaped earning profile throughout their life cycle
and retire after period three, getting no labor income and no social security
payments in their last period of life. They are forward looking, and in every
period they choose non-durable consumption, how much to save in the liquid
asset for the next period or how much to borrow, and whether to rent or
buy a house to enjoy housing services this period. Houses are lumpy so,
without loss of generality, there are only three discrete house choices agents
can choose from: a small, medium, or large house. Moreover, since houses
are an expensive and illiquid asset, if agents decide to buy a house, they
need to put down a minimum down payment, and pay transaction costs, θb
and θs

7.
In the model, both homeowners and renters can save in the liquid asset

to obtain a rate of return on their savings, and they can also borrow some
funds against their future labor income. Homeowners can borrow additional
funds using their house as a collateral. Both the savings and the borrowing
rate, r, are the same in the model.

3.1 Environment

Agents care about consumption and housing services, and their momentary
utility is

U(c, h) = αc log(c) + αh log(h)

The type of house they choose affects their expenses and their access
to credit markets; however contrary to most of the literature on housing,
I purposely choose a utility function in which the flow of housing services
consumers enjoy once they live in a house does not depend on whether they
rent or buy the house, but only on the house’s size. In this simple model,
a house of size h̄ provides housing services h̄, no matter whether the house

7The literature estimates that there are transaction costs both when buying and when
selling a house.
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is rented or bought. The relative share of non-durable consumption αc and
housing consumption αh in the utility function, as well as the logarithmic
utility function are common in the macro literature. The other feature worth
noticing, which is different from the literature on housing, is that consistent
with the data, this momentary utility does not assume that houses are a
luxury good, as the value of the primary residence as a fraction of net worth
is not increasing in net wealth8.

Consistent with the empirical literature, rented and owner occupied
houses depreciate at different rates, δr and δb respectively9.

Survival at ages i=1, 2, or 3 is ψi = 1, and 0 at age 4, so there is no
mortality risk. I assume agents also care about the bequest they will leave
to their offspring when they die. The bequest motive is captured by the
function B in equation (1) below. In all, agents have two motives to save,
retirement and altruism.

Because of the discreetness of the housing set, together with the associ-
ated transaction costs from adjusting the stock of housing, the choice set is
non-convex. To solve this type of problem, I apply the algorithm proposed
by Fella (2014), which is more efficient and accurate than standard value
function iterations algorithms. Following Fella, we need to first rewrite the
budget constraint of agents. In the model, the budget constraint that agents
face can be written as

c+ ω′ + h+ t(h−1, h) = y + (1 + r)ω,

where c is non-durable consumption, ω is financial wealth at the begin-
ning of the period, h are expenditures in current housing services, t(h−1, h)
is the cost of adjusting housing services from h−1 in last period to h this
period, and y is labor income.

Non-durable consumption is bounded below by a non-negativity con-
straint and above by a borrowing constraint as follows:

c ≥ 0

ω′ ≤ −λy′ − (1− Irent)(1− d)h

where λ is the portion of future labor income that can be borrowed, d is
the minimum down payment required when buying a house, and Irent is an

8For most SCF waves, the value of the primary residence as a fraction of net worth is
decreasing in net wealth for the top 70% of the population.

9The depreciation rate of rental properties is much higher than the depreciation rate
of residential structures.
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indicator function that takes the value of 1 when an agent chooses to rent
in the current period.

If we call m̄c(h) the maximum credit available for an agent choosing
housing services h this period, then we can define a’ as the financial assets
still available before hitting the credit limit the market offers when an agent’s
housing choice is h as follows:

m̄c(h) = λy′ + (1− Irent)(1− d)h

a′ = ω′ + λy′ + (1− Irent)(1− d)h

a′ ≥ 0

Therefore, when a′ = 0 we know that an agent is credit constrained. If
the agent is a renter, then the agent is borrowing the maximum amount of
uncollateralized debt possible (the highest fraction of future labor income
allowed by markets), and if the agent is a homeowner, then the agent is
borrowing the maximum amount of uncollateralized and collateralized debt
possible, putting only the minimum down payment on a house.

When a′ ≥ 0, if the agent is a renter, then we know the agent is investing
in liquid assets. However, if the agent is a homeowner, the level of a′ only
tells us whether the agent is a net borrower or saver, as in the model the
agent is indifferent between putting extra savings in the illiquid asset or in
the liquid one, as the return on both is the same. In other words, the cost
of borrowing is equal to the return on savings. Since credit lines against
the equity of a house are very common and provide some liquidity, but are
not as liquid as other assets, we will assume that when a homeowner is not
credit constrained, some of her funds will be deposited in the liquid asset,
and some will go toward a down payment beyond the minimum required.

Now we can rewrite a typical budget constraint in the model as

c+ a′ − m̄c(h) + h+ t(h−1, h) = y + (1 + r)(a′ − m̄c(h
−1)).

In the model, housing services can be enjoyed renting a cheap or small
apartment, so hr = hs, or buying two other more expensive options, this is,
a medium or large size house, so hb =

{
hm, hl

}
. In the paper the discussion

among the housing options is framed in terms of the size of the house, but
one can think more generally about housing services, so for example if we
value a house because of the school district the house is located in, then the
rental apartment in the model would be located in the worst school district,
or if we value a house more or less depending on how far it is from a job
or similar, then again the rental in the model would represent the house
offering the longest commute and so on. The rental in the model is always
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the cheapest and most liquid option, but it is also the option that delivers
less services since hs < hm < hl.

In the model, every agent can enter the period as a nonhomeowner, or
as a homeowner with state variable a.

3.2 Nonhomeowner

If an agent does not own a house, she can choose to remain a renter, or to
buy a house. The lifetime utility of this agent is given by

Ni(a) = max
Irent={0,1}

{
IrentRi(a) + (1− Irent)Bi(a)

}
, (1)

where Ri denotes the lifetime utility of a nonhomeowner of age i who
decides to continue to be a renter this period, and Bi denotes the lifetime
utility of a nonhomeowner of age i who buys a house this period.

3.3 Renter

The value function of a renter of age i Ri(a) is determined as follows:

Ri(a) = max
c,a′

U(c, hr) + β
{
ψiNi+1(a) + (1− ψi)B(a′)

}
(2)

s.t.

c+ a′ − m̄c(hr) + rrprhr =
(a− m̄c(hr))

ψi−1
(1 + r) + y(ei)

c ≥ 0

a′ ≥ 0

rr = r + δr,

where y(ei) is labor income at age i, and rr is the rental rate per unit of
housing. The return on assets or the cost of borrowing r is exogenous, and
given by r = 1

β − 1.

3.4 Buyer

The value function of a buyer of age i Bi(a) is determined as follows:

Bi(a) = max
c,a′,hb

U(c, hb) + β
{
ψiHi+1(a) + (1− ψi)B(a′)

}
(3)
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s.t.

c+ pbhb(1 + θb) + a′ − m̄c(hb) =
(a− m̄c(hr))

ψi−1
(1 + r) + y(ei)

c ≥ 0

a′ ≥ 0

3.5 Homeowner

An agent that enters the period as a homeowner can (i) refinance her mort-
gage and stay in her house, or (ii) sell her house and buy another house or
rent. We denote these two options as F and S. Thus, the value function of

a homeowner of age i H
(
i a) is given by:

Hi(a) = max
Iref={0,1},Isell={0,1}

{
IrefRi(a) + IsellSi(a)

}
(4)

s.t.
Iref + Isell = 1

Ri(a) = max
a′

U(c, hb) + β
{
ψiHi+1(a

′) + (1− ψi)B(a′)
}

(5)

s.t.

c+ a′ − m̄c(hb) + δbpbhb =
(a− m̄c(hb))

ψi−1
(1 + r) + y(ei)

c ≥ 0

a′ ≥ 0

3.6 Seller

A seller can become a renter or buy another house as follows:

Si(a) = max
Irent={0,1

}
{
IrentS

R
i (a) + (1− Irent)SHi (a)

}
, (6)

where SR denotes the expected lifetime utility of selling a house and becom-
ing a renter, and SH denotes the expected lifetime utility of selling a house
and buying another house.

SR can be written as follows:

SRi (a) = max
a′

U(c, hr) + β
{
ψiRi+1(a

′) + (1− ψi)B(a′)
}

(7)
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s.t.

c+ a′ − m̄c(hr)− rrprhr =
(a− m̄c(h

−1
b ))

ψi−1
(1 + r) + y(ei) + (1− θs − δb)pbh−1b

c ≥ 0

a′ ≥ 0,

where θs is the transaction cost of selling a house.
Similarly, SH is represented by:

SHi (a) = max
a′,hb

U(c, hb) + β
{
ψiHi+1(a

′) + (1− ψi)B(a′)
}

(8)

s.t.

c+ pbhb(1 + θb) + a′ − m̄c(hb) =
(a− m̄c(h

−1
b ))

ψi−1
(1 + r) + y(ei) + (1− θs − δb)pbh−1b

c ≥ 0

a′ ≥ 0

In any theoretical model, the amount of housing choices as well as the
distribution of the possible choices is key to matching aggregate rates of
home ownership in the data. However, because the goal of this paper is
to understand how the discreetness of the housing choices affects individual
marginal propensities to consume, I will abstract from calibrating the grid
of housing choices to match some particular moments in the data, and focus
instead on the implications a discrete grid has on non-durable consumption,
savings, and housing choices across the wealth distribution and over the life
cycle.

3.7 Partial Equilibrium Definition

An equilibrium is characterized by (i) a set of value functions Ni, Ri, Bi,
Hi, Si, S

R
i , and SBi , (ii) a set of rules for nonhomeowners and sellers Irent,

and for homeowners Iref and Isell, and (iii) a set of choices a’ and sizes of
hb, such that taking prices pb, pr, r, and w as given, the set of rules and
choices solve the value functions represented in equations (2), (3), (4), (5),
(6), (7), and (8).

4 Main Results

In a model with endogenous borrowing constraints and transaction costs like
this one, the marginal rate of substitution between consumption and housing
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services is not constant over time, making the model both interesting and
difficult to solve at the same time.

Even though the following does not intend to be a calibration for the U.S.
economy, I take the key parameter values in the model from the literature
as shown in Table 1 and, using the endogenous grid method for non-smooth
and non-concave problems proposed by Fella (2014), I solve for the partial
equilibrium of the model for different housing and labor earnings grids such
that the ratio of the median house value to labor income in the model is
close to 2.8 as reported by Hatchondo, Martinez, and Sanchez (2015).

When
{
hs, hm, hl

}
=

{
2, 4, 6

}
, this ratio can take values 3.6 or 2.7 de-

pending on whether I take labor income in the first period of the model
when agents are young, or or in the first two periods using an average of
young and middle-aged agents.

Table 1: Parameters for the benchmark case

Parameter Definition Basis
δr= 0.0749 Depreciation of rental property Chambers et. al (2009)
δb= 0.016 Depreciation of residential structures Davis and Heathcote (2005)
θs=0.03 Cost of selling for households Gruber and Martin (2003)
θb=0.06 Cost of buying for households Standard in the literature
d=0.18 Minimum down payment Hatchondo et. al (2015)
αc/αh=2.7 Relative share in utility Greenwood and Hercowitz (1991)

Figure 1 shows optimal choices for agents in their first period of life
(young agents) depending on their initial wealth. Figure 1 shows that the
discreteness of the housing choice is carried over to nondurable consumption,
which now also presents some discrete jumps. Moreover, even controlling for
age, nondurable consumption is not strictly increasing in wealth, and can
decrease when an agent increases the stock of housing.

The available credit that remains after an agent chooses her level of
saving or borrowing is represented by the red line in Figure 1. Agents with
low wealth are credit constrained but hold positive wealth. All their wealth
is saved in the down payment of a medium-sized house (the illiquid asset of
the model) and therefore these agents fit the profile of a wealthy hand-to-
mouth consumer.

The discontinuities in non-durable consumption in Figure 1 are a con-
sequence of the limited housing choices of the model, as well as the down
payment requirement and credit available when an agent becomes a home-
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owner.
The jumps are robust to changes in the grid choices. The precise measure

of the jumps in nondurable consumption is related to the distance between
the points of the housing grid used for the numerical exercise, the transaction
costs, and the minimum down payments.

4.1 Wealthy hand-to-mouth consumers

Figure 1: Real and financial choices of young agents when h =
{

2, 4, 6
}

Benchmark economy

More interestingly, the model can generate wealthy hand-to-mouth con-
sumers, this is, credit-constrained consumers that nonetheless hold positive
illiquid housing wealth, and whose nondurable consumption still reacts very
strongly to income shocks.

The wealthiest agents in the model may borrow some funds to adjust
their optimal decisions through time but they are not credit constrained. In
the model wealth above the minimum down payment could be invested in
the house or in the liquid asset as agents are indifferent between these two
options. These are wealthy agents in a traditional sense. They exhibit low
marginal propensities to consume out of transitory income shocks, as stan-
dard models of macroeconomic theory predict. They can smoothly adjust
their consumption by modifying the level of liquid savings or by taking a
line of credit using their home equity.

Some parameterizations of the model (results not shown) can generate
traditional hand-to-mouth consumers. These are very poor households with
zero net wealth who borrow funds against future labor income and spend
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all their income renting a small apartment and consuming the rest in non-
durables.

In summary, Figure 1 shows how important the housing decision is for
most households, and how it can break the nondurable consumption mono-
tonicity results most economic models predict.

4.2 Negative marginal propensities to consume

Since assets and income are equivalent in the model, we can see in Figure
1 that marginal propensities to consume in nondurable goods are nega-
tive around income thresholds that prompt adjustments to a larger housing
stock.

This result is consistent with the empirical results found in Gross (2018).
Using PSID data from 1999 to 2015, Gross finds that households that have
recently moved to a similar-sized or larger house than the one they were
living in exhibit negative marginal propensities to consume. See Figure 6 in
the Appendix.

An unexpected significant positive income shock can trigger a move from
renting into buying a medium size house in the current period, or a move
from a medium to a large house, reducing nondurable consumption, and
showing behavior consistent with Gross findings. The increase in income
provides a chance to become a homeowner or switch to a bigger house in
the current period, but only through an increase in savings high enough to
put down the minimum down payment on a bigger house. In order to come
up with this down payment, agents need to cut consumption in nondurables
today, exhibiting negative marginal propensities to consume.

Gross (2018) also finds that households that self-report a higher expec-
tation of moving to a larger house in the next two years, have a higher prob-
ability of moving, and have consistently lower and more negative marginal
propensities to consume than households not planning to move. See Figure
5 in the Appendix.

4.3 Implications for aggregate variables

Given the complexity of solving problems with endogenous credit constraints
and non-convexities, in order to include a meaningful discrete housing de-
cision, the model in this paper abstracts from other important households
decisions, mainly households’ labor decisions.

Even so, it is important to look at the possible connections between
the micro-heterogeneity the model delivers and some key macroeconomic
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variables. To do so, let us try to understand what qualitative implications
aggregate income shocks can have on housing and nondurable consumption,
and on aggregate consumption and savings.

For the credit constrained agents in this economy, a negative income
shock would reduce nondurable consumption significantly. In Figure 1, one
can think of a transitory negative income shock as a change of position of
agents to the left. For transitory or small negative income shocks, it is likely
that agents would manage not to downsize their housing stock. If this is
the case, the entire reduction in aggregate consumption would be in the
form of a fall in nondurable consumption. However, if the shock is larger
or more permanent, some of the initial wealthy hand-to-mouth consumers
would downsize their housing choices by either moving from a large to a
medium house, or from a medium house to a small apartment. In this case,
we would then see a big reduction in durable or housing consumption, with
the sign of nondurable consumption indeterminate. The households that
downsize their housing stock by borrowing less, are effectively increasing
their savings, and therefore decreasing aggregate (the sum of housing and
nondurable) consumption by more than the fall in income.

The prediction of the model is consistent with Krueger, Mitman, and
Perri (2016), who showed that in order to match some key cross sectional and
dynamic moments in the data around the Great Recession, any theoretical
model should have wealth-poor households that do not behave as hand-
to-mouth consumers, this is, wealth-poor households should increase their
saving rate and reduce their expenditure rates strongly as a recession hits.

The historically high home ownership rates and mortgage balances ob-
served before the Great Recession point to a sizable wealthy hand-to-mouth
consumer group of the type produced by this model and therefore could
help explain why, unlike in previous recessions, the Great Recession was
characterized by a fall in both durable and nondurable expenditures.

4.4 The importance of the set of housing choices

Figures 2 and 3 show how the housing choices agents consider can affect
home ownership rates and the amount of wealthy hand-to-mouth consumers
a model can generate.

In Figure 2, I explore the effects of making all housing choices smaller
in size and more affordable. I do this by changing uniformly the size of
the housing grid from

{
2, 4, 6

}
to

{
1, 3, 5

}
10. As one can see comparing

panels (a) and (b) in Figure 2, as expected, smaller housing options can

10This changes the ratio of the median house value to labor income in the model from a
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generate higher home ownership rates, but also different wealthy hand-to-
mouth agents, some with larger mortgages than others.

Figure 2: Effects of an uniform movement in the housing grid

(a) Economy with h =
{

2, 4, 6
}

(b) Economy with h =
{

1, 3, 5
}

When the houses available for rent are very similar to the houses available
for ownership, as shown in panel (a) in Figure 3, some agents prefer renting
and home ownership decreases, also reducing the amount of wealthy hand-
to-mouth consumers. At the same time, when differences between medium
and large houses are smaller, more agents buy larger houses and borrow
more, increasing the amount of wealthy hand-to-mouth consumers the model
generates.

More interestingly, the set of housing choices also affects welfare in non-
trivial ways. In Figure 4, I graph the lifetime utility of young agents with
different initial assets for three economies. The benchmark economy with
h =

{
2, 4, 6

}
, and then another economy with larger differences among hous-

ing choices, represented by h =
{

1, 4, 7
}

, and another one with more similar
housing choices, given by h =

{
3, 4, 5

}
. Surprisingly, in the economy with

more homogeneous houses all young agents are better off, independently of
their initial assets endownment.

The reason of this finding is that, as one can see in Figure 5, a larger
rental, even though more expensive than a smaller one, gives poor agents
higher utility while they save in the liquid asset to put a down payment and
buy a house later in life. At the same time, it also allows wealthy agents to
sell their house later in life and move to an only a bit smaller rental, freeing
up their illiquid assets for retirement and giving them flexibility choosing

range of 3.6 to 2.7 to a range of 2.7 to 2, depending on the measure of labor income used.
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Figure 3: Effects of changes in the dispersion of the housing grid

(a) Economy with h =
{

3, 4, 5
}

(b) Economy with h =
{

1, 4, 7
}

Figure 4: Welfare of young agents under different sets of housing choices

the desired amount of bequest to leave to their offspring. This finding is a
consequence of two important assumptions: first, the model does not assume
that there are non-pecuniary reasons for being a homeowner, this is, the flow
of consumption that agents obtained from a house of size h, only depends
on the size of the house, and not whether the house is owned or rented. And
second, I have not assume that houses are luxury goods, as the available
data seems to contradict this assumption. For both reasons, wealthy old
agents may still downsize to an attractive rental at the end of their life.

The evolution of non-durable consumption over time (graph not shown)
is less interesting, with wealthier agents having higher average and less
volatile consumption throughout their life time, and specially early in life,
when it is more valued.
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Figure 5: Assets and housing choices over the life cycle when
{

3, 4, 5
}

(a) Liquid assets over the life cycle (b) Housing choices over the life cycle

4.5 Comparative statics

In order to understand the mechanisms behind the main results of the model,
it is useful to do some comparative static exercises changing some key pa-
rameters.

The first of such parameters is the discount factor β. Agents with a
higher discount factor who care more about the future and want to save
more will also use home ownership as a means of savings, prompting some
low wealth agents to cut consumption today to save for the minimum down
payment necessary to buy a bigger house early on in life. See panel (a) in
Figure 6. Here we have a larger portion of agents credit constrained. Of
these agents, some of them live in a medium-sized house and some of them
live in a bigger house and hold more illiquid wealth.

Home ownership has become more accessible through time, because of
a reduction in selling costs through the use of nontraditional real estate
agents and the availability of new mortgages with lower down payment re-
quirements.

As one can see in panel (a) of Figure 7, compared to the benchmark
economy, lower selling costs increase home ownership and the amount of
wealthy hand-to-mouth consumers generated by the model.

If greater access to home ownership is implemented by requiring a lower
down payment when buying a house, the model delivers an increase in home
ownership as shown in panel (b) of Figure 7; however the effect on the
amount of wealthy hand-to-mouth consumers is ambiguous since credit lim-
its are larger.

Quantitatively, the amount of wealthy hand-to-mouth consumers gener-
ated by the model depends on some key variables. For example, as panel (a)
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Figure 6: Effects of heterogeneous discount factors

(a) Higher β (b) Lower β

in Figure 8 shows, making the rent option more appealing by making the de-
preciation rate of rented and owner-occupied houses the same, makes some
of these low-wealth agents opt for renting instead of buying and reduces
the number of wealthy hand-to-mouth consumers generated by the model.
A decrease in the rental price of the small apartment, pr, by lowering the
relative price of renting versus owning a house, without changing housing
characteristics would have the same effect as a decrease in the depreciation
rate of the apartment available for rent.

Another important parameter in the model is λ, the proportion of future
income or uncollateralized debt that agents can borrow. When there is less
access to debt, as shown in panel (b) in Figure 8 and access is not linked
to a house purchase, the change in the amount of wealthy hand-to-mouth
consumer generated in the model is ambiguous. On the one hand, some
of the low-wealth agents that were buying medium houses before cannot
use uncollateralized debt to put the minimum down payment down, and
decide to rent and hold liquid wealth, while others agents now are hitting
their lower borrowing limit and are credit constrained, holding only illiquid
assets.

5 Conclusions

This paper has laid down a model to jointly explain the existence of wealthy
hand-to-mouth consumers and negative marginal propensities to consume
associated with housing upgrades recently found in the data.
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Figure 7: Sensitivity to selling costs and down payment requirements

(a) Lower selling costs (b) Lower minimum down payment

Moreover, the heterogeneous marginal propensities to consume generated
by the model are present under a very general framework, and the reasons
why they appear are quite fundamental.

Houses play a dual role in the economy, serving as a saving instrument
and providing housing services. They can also act as collateral and are dis-
crete in nature, with significant transaction costs and initial down payments.

In my paper, a model with few housing choices is enough to generate
consumers that exhibit negative propensities to consume associated with
current or future adjustments in the stock of housing as well as a significant
amount of wealthy hand-to-mouth consumers that put down all their wealth
into the down payment of a house. This paper highlights the importance of
the housing options agents face, and not only of the housing choices they
make.

Traditional hand-to-mouth and wealthy hand-to-mouth consumers are
similar in some ways but different in other important ways. Hand-to-mouth
consumers react strongly to income shocks, but only through changes in non-
durable consumption since they are credit constrained, and cannot adjust
their savings.

Wealthy hand-to-mouth consumers also react strongly to income shocks,
but have two margins to adjust, through changes in non-durable consump-
tion and through changes in their housing choices. Since credit constraints
in the model are associated with the stock of housing, by changing their
housing choices, agents can also adjust their savings, albeit in an abrupt
manner.
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Figure 8: Sensitivity to rental depreciation and uncollateralized debt

(a) Lower rental depreciation (b) Less uncollateralized debt

Using these mechanisms, the model shows that the behavior of hand-
to-mouth and wealthy hand-to-mouth consumers can affect how aggregate
consumption and savings evolve after a shock, or after a fiscal stimulus.
Moreover, this type of individual consumption heterogeneity is important
for the composition and evolution of aggregate consumption.

In light of the current high levels of home ownership and highly leveraged
household, it is important for policy makers to understand how housing
related decisions at the individual level interact with consumption and labor
dynamics at the aggregate level.

Furthermore, because of the differences between an owner-occupied house
and other illiquid assets, the type of wealthy hand-to-mouth consumers gen-
erated by this model provides an additional channel to help explain some of
the dynamics in the cross-sectional moments found in the data that other
models overlook. For example, other models with wealthy hand-to-mouth
consumers cannot explain why agents would want to increase precaution-
ary savings in the presence of negative shocks since contributions to illiq-
uid assets such 401K’s, college funds or similar are flexible. However, since
mortgages payments are fixed at least in the medium term, wealthy hand-to-
mouth consumers whose illiquid wealth is in a house, may want to increase
precautionary savings in times of heightened unemployment risk, just to be
able to meet mortgages payments in the future.

The Great Recession in the U.S. was characterized by an average decline
in housing price indexes of around 20%, and an increase in the unemploy-
ment rate that peaked at 10% in October of 2009. These simultaneous
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wealth and income shocks to households make microeconomic studies more
useful than ever. At the same time, at the macro-level, the challenge of
solving a non-convex problem, sophisticated enough to take to the data still
remains.

This paper has highlighted the interactions between housing decisions
at the micro-level, and the aggregate consumption-savings behavior. The
paper’s insights are a call to pay attention to the variation in the marginal
propensity to consume across agents, to effectively design policies that have
the desired effects on economic activity.

After the Great Recession, countries such as Australia, Canada, the U.S.,
and the U.K., implemented different policies subsidizing access to credit,
providing different tax treatment for homeowners, or giving direct transfers
to home buyers. This model suggests that we should rethink how these
policies contributed to stabilizing housing markets and stimulating aggregate
demand.

Since adjusting the housing stock is very costly, future research should
examine how an agent’s housing status affects their labor markets decisions
in the presence of aggregate shocks.

And lastly, by looking at the qualitative welfare analysis developed in this
paper, perhaps public policy should focus on promoting greater availability
of better rentals in areas or neighborhoods where the only housing options
available are houses to buy.
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6 Appendix

6.1 Evidence on negative marginal propensities to consume

Martin (2003) studied a model of consumption of durable and nondurable
goods where the durable good was subject to transaction costs. He found
that the transaction cost could induce an inaction region in the purchase of
the durable good that provoked variation in consumption of the nondurable
good over this region. In his model, this variation is a function of the degree
of complementarity between durable and nondurable goods in the period
utility function, the rate of intertemporal substitution, and a precautionary
motive induced by incomplete markets. He then tested the model using
PSID data, taking housing as the durable good and food as the nondurable
good. He pointed out that data indicate an increase in food consumption
before moving to a smaller house and a decrease in food consumption before
moving to a larger house.

Adding to Martin’s paper and using a biannual sub-sample PSID data
from 1999 to 2015, Gross (2018) created a broader measure of consump-
tion that includes food, utilities, gasoline, car repairs, and other services.
Following Kaplan and Violante (2010), Gross cleans the consumption and
income data by regressing the log of those variables on year, cohort, and
other demographic variables.

After that, and in order to compute marginal propensities to consume,
Gross places households into groups following three different strategies.
First, he groups households planning to adjust their housing stock in the
next two years by their self-reported answer to a related PSID question. Sec-
ond, he groups households by the likelihood that they will move estimated
using a logit model regressing decisions to move on lagged expectations.
Third, he groups households by their actual moves in the following two
years, and whether they moved to a smaller, same-sized, or bigger house
than the one the previously lived in. Finally, he estimates the marginal
propensities to consume out of income for each of the three strategies find-
ing negative marginal propensities to consume associated with planned or
actual upgrades in the stock of housing.

The three strategies convey the same message-that is, most of the up-
grades in the housing stock are planned, and are associated with decreases
in nondurable consumption before and immediately after the adjustment.
The results for the first two strategies are shown in Figure 5 in his paper,
and the results for the third strategy are shown in Figure 6. Both figures
copied here.
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Figure 5: Gross (2018), PSID survey data from 1999 to 2015.

Figure 6: Gross (2018), PSID survey data from 1999 to 2015.
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