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Abstract

In the U.S., over 25% of households are coholders who simultaneously borrow on
credit cards and hold cash. This generates rich marginal distributions of gross po-
sitions that underpin the distribution of net wealth often used to calibrate macroe-
conomic models. We show that, beyond constructing net wealth, gross positions of
liquid assets and debt are important determinants of how households consume, save,
and repay debt in response to income shocks. We build a model that generates aggre-
gate distributions and household behavior in line with the data, and use it to study

the implications of coholding for fiscal and monetary policy.
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1 Introduction

Modern heterogeneous agent models attribute a fundamental role to the distribution of
wealth in the economy. At the individual level, wealth affects the allocation of resources
across consumption and savings. Aggregated up, the distribution of wealth affects the
aggregate response of consumption to a change in resources and, as such, the efficacy of
fiscal and monetary policy.

The relevant definition of wealth is typically considered to be net total wealth, while
more recent contributions highlight the role of net liqguid wealth (Kaplan and Violante,
2014). At the same time, net liquid wealth positions can differ vastly from their gross po-
sitions. In the United States, around one-third of households report regularly borrowing
on their credit card by revolving balances month-to-month. Of those that borrow on their
credit cards, at an average interest rate of 14%, the vast majority report simultaneously
holding liquid assets such as cash. These facts, and others, have been well documented
in the household finance literature since Gross and Souleles (2002).

In this paper, we integrate the concept of coholding from the household finance litera-
ture into a wider macroeconomic context and study the relevance of the joint distribution
of liquid assets and debt for macroeconomic policy. We make two key contributions to the
literature. First, we show empirically that households” consumption, saving, and borrow-
ing responses to income changes are a function of both their liquid asset and debt position.
Grouping households across the distribution of net liquid wealth, instead, masks substan-
tial heterogeneity. Second, we develop a quantitative model with fully rational coholding
of liquid assets and debt, which matches the empirically observed household behavior.
We apply our model to study the implications of coholding for fiscal and monetary policy,
highlighting the role that the joint distribution of assets and debt plays in the aggregate
marginal propensities to consume, save, and repay debt.

In the first part of the paper, we document the tight empirical connection between
household behavior and gross wealth positions. Extending beyond the typical analysis of
net liquid wealth and the marginal propensity to consume, we study the relation between
both liquid assets and liquid debt with consuming, saving, and repaying debt. We show
that gross wealth positions matter beyond net positions in the determination of marginal
propensities. For example, regressing the marginal propensity to consume on liquid as-
sets and liquid debt instead of only net liquid wealth increases the R? by 49%. Similarly,
decomposing net wealth into gross components increases the R? by 13% for the marginal
propensity to save and by 23% for the marginal propensity to repay debt

!Despite the increased fit of the model with gross wealth positions, the majority of variation remains



Our key finding is that liquid debt dampens the marginal propensity to consume. All
else equal, a decrease in wealth due to an additional dollar of liquid debt decreases the
marginal propensity to consume and increases the marginal propensity to repay debt. On
the other hand, a decrease in wealth due to one fewer dollar of liquid assets leaves the
marginal propensity to consume roughly unchanged and increases the marginal propen-
sity to save.

The contribution of our empirical analysis is to demonstrate that using low liquid
wealth to proxy for hand-to-mouth households may confound two distinct groups of
households: true hand-to-mouth households that have low net positions and low gross
positions, and coholding households that have low net positions because of large and
offsetting gross positions. For example, approximately 41.2% of households in the 2016
Survey of Consumer Finances are hand-to-mouth as measured by net liquid wealth. Ac-
counting for the underlying composition of wealth reveals that 36.2% of these households
are coholders who have low net wealth but ample amounts of liquid assets and liquid
debt. This distinction is crucial because our empirical analysis provides evidence that
while true hand-to-mouth households have larger immediate consumption responses,
coholders instead opt to immediately repay debt.

The second part of the paper contributes a model that endogenously features both
true hand-to-mouth and coholding households. The model combines two novel features.
First, households make explicit saving and borrowing decisions, represented by two dis-
tinct controls and corresponding state variables. Second, we add a liquidity-in-advance
constraint, in the style of Svensson| (1985), which induces households to target a specific
amount of liquid assets. Combined with the standard mechanism of holding a buffer-
stock level of net wealth to smooth consumption over time, households have distinct
demand for both liquid assets and liquid debt. As ex ante identical households are ex-
posed to heterogeneous income shocks, a subset become true hand-to-mouth households
while another subset become coholders.

We use the model to understand the implications of coholding for fiscal and monetary
policy. Our analysis centers on the role that the joint distribution of liquid assets and lig-
uid debt plays in determining aggregate consumption, saving, and repaying debt. Direct
fiscal transfer programs have become a common policy tool to stimulate consumption.
Untargeted programs distribute cash to all households in the economy, coholders and

hand-to-mouth alike. As the intensity of coholding has increased over time, the efficacy

unexplained by observable household characteristics. This is especially true for the marginal propensity to
consume and the unexplained variation remains a source of discussion in the literature (see, for example,
Lewis et al.| (2022)).



of untargeted programs in stimulating consumption has decreased. Policymakers de-
signing targeted fiscal transfers face the daunting challenge of correctly identifying true
hand-to-mouth households, and our analysis shows that poorly targeted programs can
easily be less effective than untargeted programs.

A key contribution of our model is the ability to consider the dynamic effects of differ-
ent fiscal policies. We study not only the immediate consumption response of untargeted
and targeted programs, but also how saving and repaying debt using fiscal transfers can
lead to elevated consumption dynamics in the long-run. For example, compared to un-
targeted or other targeted programs, direct cash transfers to coholders have the smallest
short-run and largest long-run consumption responses. In the empirical analysis, we pro-
vide evidence that true hand-to-mouth households have larger immediate consumption
responses than coholders. This is replicated in our model, while also showing that co-
holders use the savings from debt repayment to increase consumption in the long run.

We also use the model to study fiscal debt relief programs that have recently become
part of the fiscal policy toolkit. We consider the immediate and dynamic impacts of debt
relief programs that implicitly target coholding households, and compare them to fiscal
cash transfer programs. We again highlight that the short- and long-run impacts of these
programs can differ significantly. An important implication of our analysis is that any dis-
cussion of the efficacy of fiscal policies must clearly state the horizon over which policies
should be evaluated.

Turning to monetary policy, the model allows us to unpack new dynamics in the sub-
stitution and interest rate exposure channels. A key contribution is the finding that the
consumption response to a contractionary monetary policy shock is inverse-U-shaped
with respect to liquid wealth. This is in line with the empirical evidence presented in
Holm et al. (2021), which, as they discuss extensively, is not generated in standard one- or
two-asset models. Our model succeeds at generating these dynamics because a substan-
tial fraction of households at intermediate levels of net wealth have low gross holdings of
liquid assets and liquid debt. These households are largely insensitive to changes in in-
terest rates. At the extreme ends of the net wealth distribution, however, are households
with large gross positions, who respond very strongly to contractionary monetary policy
shocks by cutting consumption. This is the substitution channel. Further, given hetero-
geneous pass-through of monetary policy to saving and borrowing rates, the interest rate
exposure channel of monetary policy is dampened or amplified, and differently affects
coholders at the same level of liquid wealth given their gross holdings of liquid assets
and liquid debt.

Finally, we discuss the implications of coholding for fiscal and monetary policy in a



large class of general equilibrium models. We construct the model’s intertemporal Key-
nesian cross, as defined by by Auclert et al. (2023), for not only consumption, but also
saving and repaying debt. We demonstrate that the structure of financial markets, which
will determine the pass-through of monetary policy to saving and borrowing rates, is
crucial for fully understanding how coholding affects the macroeconomy. Future work
in this area will enrich existing models with heterogeneous banks and endogenous credit

spreads to include coholding households.

Related Literature This paper adds to the large literature on coholding of liquid as-
sets and debt. Several theoretical explanations of the coholding puzzle have been put
forward (Bertaut et al., 2009; Telyukova and Wright, 2008; Telyukova, |[2013; Fultord, 2015;
Druedahl and Jergensen, 2018; Gorbachev and Luengo-Prado, 2019). We build on the idea
proposed in Telyukoval (2013) that households cohold debt and assets due to liquidity
demand. Our contribution is to integrate this mechanism into a standard consumption-
savings model to generate endogenous coholding and study its implications for fiscal
policy. Our model generates coholding of liquid assets and debt, while the model built
in Kaplan and Violante (2014) generates coholding of liquid and illiquid wealth. Kosar et
al|(2022) and Lee and Maxted| (2023) also focus on understanding the relevance of debt
for stimulative fiscal transfers in models with a single asset. Kosar et al.|(2022) introduce
a debt price schedule into a standard incomplete markets model and show that by using
transfers to reduce debt, households increase their individual welfare by reducing the in-
terest rate paid on debt. Lee and Maxted (2023) show that in an economy with present
bias, credit card borrowers do not need to be close to their borrowing constraint to have
an elevated marginal propensity to consume. Relative to these papers, our focus is on
studying marginal propensities to consume and repay debt along the joint distribution of
liquid assets and debt in a two-asset economy. The explicit modelling of coholding offers
several advantages compared to one-asset models. It allows for a closer mapping from
the model-generated to the empirical distribution of liquid assets and debt, interactions
between the role of assets and debt, and the empirically relevant distinction between net
and gross wealth positions.

We also contribute to the empirical literature on marginal propensities to consume by
focusing on the role of gross wealth instead of net wealth. In general, the literature has
documented a negative relation between the marginal propensity to consume and wealth
(Kueng, 2018; Jappelli and Pistaferri, 2020; Fagereng et al., 2021; Ganong et al., 2023; Gra-
ham and McDowall, 2024), and standard one- and two-asset models can be calibrated to
closely match this empirical evidence (see Kaplan and Violante|(2022)). However, several

studies have recently found a flat MPC across the distribution of liquid wealth (Bunn et
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al., 2018; |Christelis et al., 2019; Fuster et al., 2021). At the same time, several studies have
more closely examined the role of debt, documenting the decreasing MPC across the dis-
tribution of debt (Jappelli and Pistaferri, 2014; |Sala and Trivin, 2021 Kosar et al., [2022)
and how households adjust their debt positions in response to income changes (Agarwal
et al., 2007; Sahm et al., 2015; Boutros, 2019; Coibion et al., 2020; Fagereng et al., 2021).
We reconcile these findings by showing that consumption, saving, and debt repayment
behavior are functions of the joint distribution of assets and debt. Studying assets, debt,
or net wealth in isolation is not sufficient to characterize household behavior. Moreover,
we provide evidence that the relevant debt statistic is credit card debt.

Finally, our fiscal policy analysis adds to the literature on debt-dependent fiscal mul-
tipliers. Previous studies primarily find multipliers that are increasing in the level of
debt, often based on micro-level evidence (Dynan et al., 2013; Mian et al., 2013} Klein,
2017 Baker, 2018; Bernardini and Peersman, 2018; Demyanyk et al., 2019; Bernardini et
al 2020). Our results do not necessarily contradict this literature as we focus on credit
card debt only, while most of the existing literature focuses on either aggregate debt or
other debt components.

2 Credit Card Debt and the Coholding Puzzle

The coholding of low-return cash and high-cost credit card debt has been thoroughly doc-
umented in the household finance literature. In this section, we reproduce a baseline set
of facts of coholding over time in the United States, and document coholding in several
other jurisdictions in the appendix. Our goal is to then take coholding as given and study
the implications for the macroeconomy in a structural model. As such, we survey the
theoretical literature that proposes explanations for this “puzzle,” and explain our moti-
vation for modeling the demand for coholding as arising from the rational demand for
liquidity due to a liquidity-in-advance constraint.

2.1 The Prevalence of Credit Card Borrowing

To establish a baseline set of facts regarding coholding in the United States, we use the
Survey of Consumer Finances (SCF), a nationally representative sample of US households
fielded roughly every three yearsf| Figure[la| plots the distribution of credit card holders
in the SCF. According to the survey, roughly 70% of households have credit cards, but
40% of households are convenience users that report paying their entire balance in full

2We restrict our sample to households aged 25-65 with annual income above 1,000 USD.



and therefore never borrow on their credit cards. Almost one-third of all households
report having at least one credit card and paying less than the full statement balance each
month.

Figure 1: Extensive Margin of Credit Card Holding and Borrowing in the United States
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Notes: Source: 2016 SCF.

Figure [1b| shows that credit card holders and borrowers are found across the entire
distribution of income. In fact, higher income households are both more likely to have
credit cards and, except for the last quartile, to revolve debt on their credit cards.

2.2 Coholding of Cash and Credit Card Debt

In this section, we focus on the subset of credit card users who are borrowers and study
the composition of their balance sheets on the intensive margin. Figure 2a| plots the aver-
age level of liquid assets and debt for coholders in each quartile of incomeﬂ In the lowest
quartile of income, households hold roughly $3,000 in liquid debt and $2,000 in liquid as-
sets, yielding a negative net liquid wealth. Liquid assets and debt both increase by $1,000
in the second quartile, yielding again a negative net liquid wealth. For those in the third
quartile of income, net liquid wealth is only slightly higher by a few hundred dollars, but
liquid assets and debt both increase to around $8,000 and $7,000, respectively. In the top
quartile of income, liquid assets increase to almost $15,000, while liquid debt increases to
only $10,000, yielding a positive net liquid wealth of just over $5,000.

Figure2b] provides additional detail for the degree of coholding for each income quar-
tile. In the lowest income quartile, only 10% of households report no coholding, and just

3Liquid assets are defined as funds held in checking and savings accounts. Liquid debt is defined as
credit card debt that is measured by the balance due on the credit card after the last statement was paid.



Figure 2: Intensive Margin of Coholding for Credit Card Borrowers
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Notes: Data from the 2016 SCF. In the left panel, we additionally restrict the sample to households between
the 1st and 95th percentile of the liquid asset, debt, and wealth distribution.

under 40% report holding enough liquid assets to completely pay off their credit card
debt. As income increases, the fraction of coholding increases; for the top income quar-
tile, over 60% of households report enough liquid assets to completely pay off their credit
card debt, while under 2% report no coholding.

2.3 Coholding Over Time

So far, we have inspected coholding behavior at one particular point in time. However,
the coholding of liquid assets and debt has been prevalent since at least the beginning of
the 2000s. Figure Ba|reports the percentage of credit card borrowers and coholders across
several waves of the Survey of Consumer Finances from 2001-2019. We define coholders
as credit card borrowers who hold gross liquid assets and debt equal to at least 10% of
their monthly incomeﬁ The share of credit card borrowers has been fluctuating between
30% and 40% of the population, except for a brief period of deleveraging after the global
financial crisis. Similarly, the share of coholders has largely been tracking the share of
credit card borrowers and has fluctuated between 20% and 30% for the majority of the
sample period.

While the extensive margin of coholding has been fairly stable over time, the intensive
margin has experienced larger changes. Figure Bb|reports the evolution of the aggregate
stock of liquid assets and debt relative to income over time. After a contraction around
the time of the global financial crisis, both net and gross wealth positions have expanded.

‘In Appendix we show that the discussion in this section is robust to alternative measures of credit
card borrowing and coholding used in the literature.



Figure 3: Coholding and Composition of Liquid Wealth Over Time
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Notes: Data from triennial SCF waves between 2001 and 2019. The left panel plots the fraction of all house-
holds that are credit card borrowers and coholders. Credit card borrowers are households that report hav-
ing a credit card and not paying off their credit card balance fully. Coholders are households that hold
more than 10% of monthly income in liquid assets and debt and report revolving credit card debt. The right
panel reports average liquid wealth, asset, and debt holdings relative to income. Liquid assets and debt are
winsorized at the 99% level.

Between 2007 and 2013, net liquid wealth increased due to both an increase in liquid as-
sets and decrease in liquid debt. More recently, the stock of liquid debt has also begun to
increase again, reflecting partly a larger share of credit card borrowers. From 2013 to 2016,
net wealth increased by less than half of the increase in prior years, fueled by a smaller
increase in liquid assets but also an increase in liquid debt. From 2016 to 2019, net wealth
was almost flat, because despite an increase in liquid assets, liquid debt increased by al-
most as much. Focusing solely on changes in net positions masks this compositional shift
of liquid wealth which, as we will demonstrate, has important implications for changes

in aggregate household behavior.

2.4 The Joint Distribution of Liquid Assets and Debt

An important implication of coholding is that focusing solely on the distribution of lig-
uid wealth without examining the gross components masks heterogeneity in household
balance sheets. After documenting the heterogeneity in this section, we turn to analyzing
the importance of this heterogeneity and how the net level of wealth is an insufficient
statistic for fully characterizing household behavior.

Figure[d plots one approach to characterizing the joint distribution of liquid assets and
debt as it relates to the distribution of liquid wealth. Households are sorted into terciles of



Figure 4: Joint Distribution of Liquid Assets and Debt
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Notes: Data from SCF waves 2001, 2010, and 2019. Liquid assets and debt are win-
sorized at the 99% level.

liquid wealth and average liquid assets and liquid debt are calculated within tercile. The
dashed 45-degree line represents a zero net wealth position: above this line, households
have positive net positions; below it, they have negative net positions.

In the presence of no coholding, all households would lie along either the horizontal
or vertical axis. This is clearly not the case as all points are on the interior of the graph. In
each year, the joint distribution has a distinct L-shape, which we confirm remains if we
increase the number of percentiles from 3 to 5 or 10. This figure shows that coholding is
prevalent throughout the entire distribution of liquid wealth. In the first tercile, house-
holds have low but positive cash balances and large amounts of credit card debt. These
households all hold negative net positions. In the third tercile, households have large
cash balances and moderate credit card debt, yielding positive net positions.

Households in the second tercile have a similar level of liquid assets as the lowest
tercile but less liquid assets than the top tercile. These households also have net positive
positions despite holding the same level of liquid assets as the poorest households. Fo-
cusing solely on net wealth hides this heterogeneity, which we will show is an important
determinant of household behavior.

This figure also demonstrates the increasing prevalence of coholding over time as the

L-distribution moves north-east in each year. If the distribution were to shift out exactly



Figure 5: Coholding and Hand-to-Mouth Households Over Time
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Notes: Population shares of hand-to-mouth and coholder households in SCF waves from 2001 to 2019. See
Section 2.5l for more details and definitions.

along the 45-degree line, then the gross positions would increase proportionally and the
net levels of wealth would remain constant. Although this is not exactly the case, this
figure shows that large changes in gross positions underpin the relatively small changes

in net positions over the years.

2.5 Coholding and Hand-to-Mouth Households

The fraction of “spender” or “hand-to-mouth” households that have large and immediate
consumption responses to positive income shocks is an important calibration target for
many modern macroeconomic models. Since hand-to-mouth status is a latent variable,
it is often proxied through the same household balance sheet variables that determine
coholding status, generating an overlap in households that are both coholders and hand-
to-mouth.

In seminal work, Kaplan and Violante| (2014) identify two different groups of hand-
to-mouth households: poor hand-to-mouth based on their total net wealth, as had been

prevalent in the literature, and a new measure of wealthy hand-to-mouth that may have
large total net worth but low liquid net wealth. Hand-to-mouth status is measured using
net liquid wealth, but as the previous section demonstrates, unpacking the joint distribu-
tion of liquid assets and debts allows for a decomposition into coholding status. As such,
we can further divide poor and wealthy hand-to-mouth households into coholders and
non-coholders.

Panel (a) of Figure 5| plots the population shares for these four groups of households.
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Following the literature, we label households as hand-to-mouth if their net worth is less
than two weeks of earnings; for poor hand-to-mouth, we measure net worth as net total
wealth; and for wealthy hand-to-mouth, we use net liquid wealth. In this panel, we use
the narrow definitions of assets and debt employed in this paper, while Panel (b) uses the
more common broader definition of liquid wealth (Kaplan et al., 2014).

As our analysis will show, coholders do not have large consumption responses out of
positive income shocks, which is a key attribute of hand-to-mouth households. As such,
failing to account for coholders will significantly overcount the share of “true” hand-to-
mouth non-coholder households. In 2016, for example, 51.3% of households are hand-
to-mouth, but excluding coholders reduces this to 34.3%. The majority of this reduction
comes from the 13.5% of wealthy hand-to-mouth households that are also coholders. By
construction, wealthy hand-to-mouth households have low net liquid wealth, and almost
one-third are also coholders. Similarly, in the broad definition of liquid wealth, the share
of hand-to-mouth households decreases from 41.2% to 26.3% when excluding coholders,
with 11.4% of the reduction from wealthy hand-to-mouth households.

2.6 Proposed Explanations for Coholding

Given the empirical prevalence of coholding (Gross and Souleles, 2002; Vihridld, 2020;
Gathergood and Weber| 2014; |(Gathergood and Olafsson, 2022; Greene and Stavins| 2022;
Pulinal 2024), a large body of work has sought to understand why households engage in
this “puzzling” behavior.

One strand of the literature resolves the puzzle by arguing that households are not
fully rational and coholding occurs due to behavioral biases such as mental account-
ing (Choi and Laschever, 2018; Batista et al., 2023; Medina and Pagel, 2023). Others
have put forth models of rational coholding driven by credit access risk (Fulford, 2015;
Druedahl and Jergensen, 2018} Gorbachev and Luengo-Prado, 2019), bankruptcy (Lehn-
ert and Maki, 2002; Mankart, 2014; Lopes, 2008), household composition (Bertaut et al.,
2009), or liquidity (Telyukova and Wright, 2008; Telyukova, 2013; Zinman, [2007).

In this paper, our goal is to take coholding as given and study the implications for
the macroeconomy. We remain agnostic as to the exact source of coholding and acknowl-
edge that all of the mechanisms described above are likely active to varying degrees, both
across households and even within a single household. Although we eventually use a
liquidity-in-advance constraint to generate rational coholding, the common denominator
among all of these mechanisms is persistent coholding. Households cohold because of

their preferences and structure of the economy, and not simply because of transient cir-
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cumstances such as a sequence of negative income shocks. As we discuss later, insofar
as all of these mechanisms generate persistent coholding behavior, we believe that the

implications for the macroeconomy will be similar.

3 Coholding and Marginal Propensities in the Data

Having established the prevalence of coholding, we begin our analysis of its implications
for the macroeconomy by studying the implications of coholding for individual house-
hold behavior. After establishing how coholding affects each household, we integrate
over the distribution of households to understand aggregate behavior.

The starting point for this analysis is the large literature studying the marginal propen-
sity to consume out-of-income shocks and how it relates to liquid wealth. As demon-
strated in the previous section, the distribution of liquid wealth masks heterogeneity with
respect to the underlying distributions of liquid assets and debt. We study the marginal
propensity to consume as it relates to these underlying joint distributions. Further, in-
stead of focusing only on the marginal propensity to consume, we separately study the
propensities to save and repay debt, which are typically joined together as the propensity
to increase wealth and ignored since they are the residual of increasing consumption.

We extend the literature in two directions: documenting facts about three distinct ac-
tions (consume, save, repay debt) across the joint distribution of liquid assets and debt.
We begin with laying out simple summary statistics on the marginal propensities to con-
sume, save, and repay debt, and demonstrate how these actions vary across the distribu-
tion of net liquid wealth. We then turn to liquid assets and debt, showing how household
behavior varies across each marginal distribution and across the joint distribution. To es-
tablish a baseline set of facts regarding coholding and marginal propensities in the United
States, we use the Survey of Consumer Expectations, a nationally representative survey
of US households fielded by the Federal Reserve Bank of New York. The data, which
has been used extensively in numerous papers such as [Fuster et al.| (2021) and Mijakovic
(2023), is described in Appendix

12



Figure 6: Marginal Propensities to Consume and Repay Debt
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Notes: Marginal propensities from the SCE 2015-2018, unweighted distributions. Dashed line denotes the
average marginal propensity in the sample.

3.1 Distributions of Marginal Propensities

Figure 6] plots histograms of the marginal propensities to consume and repay debtf| The
average propensity to consume is 16.8%, in line with the literature, especially recent es-
timates that revisit previous stimulus programs using new techniques for event study
designs (Borusyak et al) |2024). The average propensity to repay debt is 39.2% and the
propensity to save is 44.0%. These averages include a nontrivial number of households
that report a zero response in one or multiple categories, consistent with findings in other
settings (Fuster et al., 2021; Misra and Surico, 2014). The distribution of propensities to
consume features few households with MPCs larger than 50%, while the distribution of
propensities to repay debt is bimodal, with large fractions at both 0% and 100%.

3.2 Household Behavior and Net Liquid Wealth

Figure [7] plots the marginal propensities to consume, save, and repay debt over the dis-
tribution of liquid wealth. Households are divided into 20 equal groups based on liquid
wealth. Each marker plots the average propensity within that group, and the lines of best
fit are estimated over all households.

The consumption gradient with respect to liquid wealth is slightly positive, which is

consistent with a number of recent papers but inconsistent with a large literature docu-

>As in the SCF, we restrict the analysis to households aged 25-65 with annual income above 1,000 USD.
We drop households for which we do not observe income, marginal propensities, or liquid assets and debt.
Whenever we report marginal propensities across balance sheet items, we also trim the top 1% of the liquid
asset and debt distribution, and the top 1% and bottom 1% of the liquid wealth distribution.
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Figure 7: Marginal Propensities Across the Distribution of Liquid Wealth
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Notes: Marginal propensities from the SCE 2015-2018. Liquid wealth is
defined as liquid assets minus liquid debt.

menting the negative relation between the propensity to consume and liquidity (see the
discussion in Fuster et al.[(2021))). The flat consumption response implies that the residual
of consumption, that is, the propensity to increase wealth, is also flat. However, decom-
posing the propensity to increase wealth into the propensities to save and repay debt
reveals vast heterogeneity across the distribution of liquid wealth. The average propen-
sity to repay debt for the poorest households is almost 75%, but decreases by more than
60 pp (percentage points) to just above 10% for the richest households. Almost all of this
change comes from a switch into repaying debt, not increasing consumption; the average
propensity to save is 20% for the poorest households and increases by 50 pp to 70% for
the richest households.

3.3 Household Behavior and Gross Liquid Wealth

Figure |8 plots the relationship between the marginal propensities to consume, save, and
repay debt across the marginal distribution of assets and debt. Intuitively, the relation-
ship between household behavior and liquid assets is almost identical to that of liquid
wealth. As liquid assets increase, the propensity to consume is essentially flat, but the
propensity to repay debt decreases significantly and the change is made up completely in
an increasing propensity to save.

The relationship for liquid debt tells the opposite story. As debt increases, the propen-
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Figure 8: Marginal Propensities Across the Marginal Distributions of Gross Liquid Wealth
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Notes: Marginal propensities from the SCE 2015-2018. Liquid assets are defined as the sum of checking
and savings accounts plus idle money in brokerage accounts. Liquid debt is defined as credit card debt,
measured by the balance due after the last statement was paid.

sity to repay debt increases, and both the propensities to save and consume decrease
commensurately. It is intuitive that households with more debt would choose to pay
down their debt instead of save because credit card debt has a much higher interest rate
than cash. The tradeoff between consumption versus debt repayment is less clear but is
elucidated with our model. In the data and in our model, households with high debt
that are not at the borrowing constraint will choose to repay debt instead of consume, be-
cause doing so will increase lifetime wealth and therefore permanent consumption. Thus,
households with low liquid wealth due to high credit card balances will have smaller
propensities to consume than might be expected based on their net position alone. This
insight may help resolve the inconsistency noted above with respect to the relationship
between liquid wealth and the consumption response, since different papers in the liter-
ature define “liquidity” as either liquid assets or net liquid wealth.

To study the joint distribution of liquid assets and debt, we divide households into
quartiles along each dimension. Figure[9|plots the average propensities to consume, save,
and repay debt for each of the 16 groups. The takeaway from this analysis is that within
each quartile of liquid assets, the patterns discussed above across the marginal distri-
bution of liquid debt still hold. In the first quartile of liquid assets, the propensities to
consume and save are decreasing in liquid debt, while the propensity to repay debt is
increasing. The same pattern remains true even in the fourth quartile of liquid assets.

Given that households in the fourth quartile of liquid assets typically have very large
positive net wealth, this implies that even the wealthiest or most liquid households are
responsive to their individual debt positions. Similarly, even the poorest or least-liquid
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households vary their behavior depending on their debt positions. This highlights the
importance of studying and modeling the joint distribution of liquid wealth for modeling
household behavior.

Figure 9: Marginal Propensities Across the Joint Distributions of Gross Liquid Wealth
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Notes: Marginal propensities from the SCE 2015-2018. The figure reports average propensities by quartile
of liquid assets and liquid debt. Liquid assets are defined as the sum of checking and savings accounts plus
idle money in brokerage accounts. Liquid debt is defined as credit card debt, measured by the balance due
after the last statement was paid.

3.4 Regression Analysis

In this section, we use linear regressions to confirm the visual findings above. In the
first column of Table [1, we verify that the propensity to consume is flat in liquid assets.
The estimate is both statistically and economically insignificant; increasing liquid assets
by $1 increases the MPC by only 0.01 pp. On the other hand, increasing liquid debt by
$1 decreases the MPC by 0.20 pp. Together, these estimates imply that a $1 increase in
liquid wealth due to increasing liquid assets has a negligible impact on the propensity to
consume, while the same increase from a reduction in debt will meaningfully increase the

propensity to consume.
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Table 1: Regressions of Marginal Propensities on Household Liquid Balance Sheet

(1) (2) ) (4) ©) (6)
Spend  Spend Save Save  Repay Debt Repay Debt
Liquid Wealth 0.043** 0.321** -0.364**
(0.014) (0.025) (0.025)
Liquid Assets 0.007 0.244* -0.251"
(0.016) (0.027) (0.024)
Liquid Debt -0.204* -0.667* 0.872*
(0.038) (0.059) (0.078)
N 2742 2742 2742 2742 2742 2742
R? 0.042 0.051 0.143 0.158 0.155 0.185
Adj. R? 0.018 0.027 0.121 0.137 0.134 0.164

Notes: Standard errors in parentheses. * p < 0.05, ** p < 0.01, *** p < 0.001. Controls include age,
gender, race, marital status, education, geography, and survey date.

Liquid assets are more relevant for the propensities to save and repay debt. The
marginal propensity to save increases by 0.24 pp for a $1 increase in liquid assets, but
decreases by 0.67 pp for a $1 increase in liquid debt. Again, this implies that a change in
net liquid wealth from an increase in assets or decrease in debt will have opposite pre-
dictions for the propensity to save. The same also holds true for the propensity to repay
debt, which is the most sensitive to both changes in liquid assets and debt. Increasing
liquid assets by $1 decreases the propensity to repay debt by 0.25 pp, while increasing
liquid debt by $1 increases the propensity to repay debt by 0.87 pp.

In Appendices|A.3land we illustrate that our results remain virtually unchanged if
we estimate the regression equation using standardized measures of balance sheet items
instead of USD values, or if we include a wider set of controls such as income, illiquid
assets and debt, home equity lines of credit, housing status, and measures of financial
literacy. This corroborates the evidence put forward in|Kaplan et al.|(2014) that the liquid
component of households” balance sheets matters more for marginal propensities than
the illiquid component.

In Appendix we provide suggestive evidence for the relevance of the joint dis-
tribution of liquid assets and debt for marginal propensities that goes beyond the house-
holds surveyed in the SCE. In particular, we revisit the empirical evidence in Jappelli
and Pistaferri|(2014) and Christelis et al. (2019), who study the relation between marginal
propensities to consume and liquid assets using Italian and Dutch data, respectively. We

extend their analysis by explicitly focusing jointly on assets and debt and find results that
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are consistent with the ones in the SCE. Debt matters for the determination of marginal
propensities beyond its effect on the level of net wealth.

4 Model

To explore the prevalence of credit card debt and the implications of coholding on the re-
sponse to income shocks, we build a model of consumption and savings in which house-
holds optimally and rationally cohold both liquid assets and debt. Our approach to ar-
riving at the macroeconomic implications of coholding is to aggregate microeconomic
coholding at the individual household level across the entire distribution of households
in the economy.

Building on the empirical analysis above, our modeling approach can be divided into
two interacting blocks. First, the model must generate the correct marginal propensities
to consume, save, and repay debt for each household along the distributions of liquid
assets and debt. Second, the model’s steady state distributions of liquid assets and debt
must resemble the empirical distributions. Then, by integrating individual household
behavior over the distribution of households, we arrive at the aggregate consumption,
saving, and borrowing functions that are built on the proper microfoundations.

4.1 Environment and Financial Markets

The model environment is populated by a continuum of identical households that are
ex ante identical and live infinitely. Time is discrete and the model period is one month.
In each period, households receive stochastic endowment income, y,, which will be cal-
ibrated in the next section. A representative financial institution serves households by
inelastically providing two financial instruments. Households can save in a one-period
liquid asset, a;+1, and simultaneously borrow in one-period liquid debt, d;.;. The rate of
return on saving is R, = 1 + r, and there is a positive wedge between borrowing and
saving, 0 > 0, such that R; = R, + 9.

4.2 Households

In each period, households take as given their stochastic income process and the inter-
est rates set by the financial institution. Each household then makes consumption, sav-
ing, and borrowing decisions subject to its budget constraint, borrowing constraint, and

liquidity-in-advance constraint.
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4.2.1 Budget and Borrowing Constraints

In each period, the household’s budget constraint equates income to expenditure:

Qp41 dt+1

R, R,+9§

Y +ap —dy = ¢ +

Income consists of endowment income, v, and liquid assets, a;, net of liquid debt, d;. On
the expenditure side, the household chooses consumption, ¢;, saves into the liquid asset
at price R, ', and borrows with liquid debt at price (R, + ) '. The household is subject to

an exogenous borowing constraint, ¢, such that it cannot borrow more than this amount:

dir1 < .

In addition, both financial instruments must be weakly positive. Net wealth is defined as
wy = a; — d;. When § = 0, the budget constraint collapses to that of the standard model in

which only the net level of wealth is relevant.

4.2.2 Liquidity-in-Advance Constraint

The key ingredient in our model is the addition of a liquidity-in-advance constraint for
consumption:

cr < w(y, ar).

The household’s total consumption, ¢;, is limited by its access to cash-on-hand in the form
of income and liquid assets and, specifically, liquid assets chosen in the previous period.
This yields an intertemporal connection between saving and consumption in the future.

This constraint captures the theory developed and tested in [Telyukova and Wright
(2008) and [Telyukova| (2013). The core idea is that a fraction of household consumption
can only be paid for using the liquid asset. [Ielyukoval uses the Survey of Consumer Ex-
penditures and partitions goods by their ability to be purchased using cash. She finds that
households that spend more on these goods are those most likely to hold large amounts
of cash and cohold credit card debt. While we use a liquidity-in-advance constraint to
remain as close as possible to a standard model of consumption and savings, Telyukova
builds a model in which every period is divided into two stages and the money demand
decision is made explicitly prior to consumption.

The intuition behind this mechanism for the demand for liquidity is very similar to the
notion of demand for money from the macroeconomic literature. Indeed, the liquidity-

in-advance constraint we use is inspired directly by Svensson| (1985) and |Lucas, (1982).
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Telyukoval (2013) notes that “it is useful to think about consumer debt through the lens
of modern monetary economics.” In the money demand literature, money is held due
to its transactional value, resolving the puzzle of coholding zero-return cash instead of
positive-return government bonds. Similarly, households demand liquid assets in order
to transact for a fraction of their consumption goods. The household simultaneously
wishes to borrow from its future self, generating a demand for liquid debt.

4.2.3 Preferences and Optimization Problem

Households value consumption and have standard time preferences governed by a dis-
count factor, 8. Suppressing notation indicating their state-dependence, the household

chooses a sequence of consumption, saving, and borrowing to maximize lifetime utility:

{ct,at4+1,de4+1}

max  Fy Z Bru(cy),
=0

subject to the borrowing, budget, and liquidity-in-advance constraints above.
The first order conditions for saving and borrowing yield two distinct Euler equations.
Focusing on the interior solution in which no constraints are binding, these can be written

as:

(1)

u'(ct) = B(R+0)Ey [u'(cri1) — prrae] )

/ / aw ,a
() = BRE, |/ (co1) + porasia ((zg;-—lm) _ 1)} |
t+1

where 11774 is the Lagrange multiplier on the liquidity-in-advance constraint, that is,
the marginal benefit of relaxing the constraint. Note that even when the constraint is not
binding, the positive likelihood that it will bind in the future influences behavior in the
current period. The first Euler relates consumption and saving, and the specific form of
the liquidity-in-advance constraint plays key role. The second Euler relates consumption
and borrowing, as evidenced by the presence of the interest rate wedge between saving
and borrowing, 0. It features the liquidity-in-advance constraint indirectly through the
Lagrange multiplier.

Combining the Eulers yields a single expression that relates the expected marginal

utility of consumption to the expected marginal benefit of relaxing the LIA constraint:

R
Ewl'(ci1) = Eypirragsr + =B [prras - Wa(Yes1, @)

J
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If we further assume that the LIA constraint is linear in liquid assets (as it will be in the
baseline calibration) and rewrite the derivative as a constant, w, = w,(ys+1, a¢+1), then we
can further simplify this expression:

B (cepn) 1 +%E

Et,uLIA,t+1 )
In the limit, when w, — 0, households choose saving and borrowing to equate the ex-
pected marginal benefits of consumption and relaxing the constraint. When w, > 0,
there exists an optimal wedge between the two expected marginal benefits, which also
depends on the saving and borrowing interest rates. As w, increases, that is, the strength
of the constraint increases, the wedge increases, implying that households demand less
consumption (i.e., more marginal utility of consumption) to be made equally well off.
This trade-off generates simultaneous demand for both saving and borrowing, which we

describe as rational coholding.

4.3 Rational Coholding

In this section, we outline the model mechanisms that generate coholding of liquid as-
sets and liquid debt. As discussed in Section the household finance literature pro-
poses and validates many mechanisms that generate coholding, many of which rely on
bounded rationality or households making suboptimal decisions. In contrast, the liquidity-
in-advance constraint generates rational coholding in the sense that despite the large
wedge between saving and borrowing rates, fully rational and optimizing households
opt to simultaneously hold liquid assets and debt.

Rational coholding arises from the composition of gross positions that balances de-
sired net wealth, w*, and desired liquid assets, a*. The desired level of net wealth comes
from the standard buffer-stock mechanisms common to all models in this class: the house-
hold wishes to hold precautionary saving to insure against negative income shocks and
wishes to borrow against positive income shocks. This yields a level of desired wealth,
w*. In standard models, this is the only mechanism, and there is strong empirical evi-
dence that households behave in this manner (Jappelli and Pistaferri, Forthcoming). In
our model, the liquidity-in-advance constraint generates a desired level of liquid assets,
a*, driven by the (expected) level of consumption in the future and the exact specifica-
tion of the constraint. Together, these two targets yield a desired level of liquid debt,
d* = w* + a*, which is satisfied subject to the borrowing constraint. Thus the household

will rationally cohold due to the joint behavior stemming from buffer-stock behavior and
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liquidity-in-advance constraint.

4.4 Recursive Formulation and Computational Details

Stated recursively, the household’s problem is to find the policy functions for consump-
tion, saving, and borrowing, given by c(a,d,y),d'(a,d,y), and d'(a,d,y), respectively, to

maximize its value function,

Via,d,y) = Lo hax, u(c(a,d,y)) + BE[V(d'(a,d,y), d(a,d, y),y")|y],
subject to the exogenous income process, detailed below, and the budget and liquidity-
in-advance constraints. We solve the model using 100 gridpoints for assets and debt.

The marginal propensities to consume, save, and repay debt are the difference be-
tween the policy functions with the shock minus the policy functions without the shock,
divided by the size of the shock. While technically the “marginal” propensity is defined
in the limit as the size of the shock approaches zero, we follow the terminology in the lit-
erature of marginal propensities for shocks that are small relative to income and simulate
a shock of ten percent of average monthly income.

Our empirical analysis guides the choice to not include a life-cycle or illiquid asset in
the model. We do not find strong evidence for age patterns affecting marginal propen-
sities or coholding status, and [Telyukoval (2013) provides further evidence for the latter.
Furthermore, our empirical analysis suggests that it is primarily liquid wealth that mat-
ters for marginal propensities and not illiquid wealth. Our calibration strategy is consis-
tent with this modeling choice.

5 Calibration and Model Performance

This section presents the model’s baseline calibration. We calibrate external parameters
to standard values in the literature and target the distribution of wealth in the economy
using the discount rate and liquidity-in-advance constraint. In the next section, we show
that despite targeting wealth, the model does remarkably well in reproducing the empir-

ical patterns for the marginal propensities to consume, save, and repay debt.

5.1 External Calibration: Income, Preferences, and Financial Markets

The model is calibrated to a monthly periodicity. Table [2| presents the calibrated param-

eters. We select a standard value of risk aversion, v = 2. We take the interest rate on

22



savings and the interest rate spread on credit card debt from Telyukoval (2013) and set it
tor = 0.0033 and 0 = 0.0074, respectively. This corresponds to an annual interest rate on
saving of 4% and an annual interest rate on credit card debt of 14%.

Borrowing is allowed up to approximately two months of average monthly income,
¢ = 2.2, in line with the analysis by |[Kaplan and Violante| (2014) who find a limit of 74%
of quarterly income. We take the income process from Gelman| (2021), who estimates an
AR-1 income process using financial accounts data. This yields a persistence parameter
p = 0.096 and variance of the innovation o = 0.039. This process is meant to capture tran-

sitory variations in income and abstract from permanent differences across households.

Table 2: Baseline External Calibration

Parameter Description Value Source

v Risk aversion 2 Standard

r Interest rate 0.0033 4.00% APR

J Credit card spread 0.0074 9.63% APR

10) Borrowing limit 22 74% of quarterly income
Py Persistence of y; 0.096 Gelman| (2021)

o2 Variance of innovation iny; 0.039 Gelman (2021)

5.2 Internal Calibration: Liquidity-in-Advance Constraint and Discount
Rate

We calibrate the liquidity-in-advance constraint and the discount rate to match the distri-
bution of liquid assets and debt observed in the data. As above, liquid assets in the data
are defined as the sum of checking and savings accounts plus idle money in brokerage
accounts. Liquid debt is defined as credit card debt, measured by the balance due after
the last statement was paid. We normalize by monthly income to bring the scaling in line

with our model.

5.2.1 Data and Model Targets

We target distributional moments from the SCF instead of the SCE. This is because the SCF
provides a more accurate picture of revolving credit card debt, whereas the SCE only asks
about the current stock of total credit card debtf| Note that key moments of our analysis

are predominantly untargeted: the share of coholders; levels of marginal propensities

6 Appendix|A.6/compares household characteristics across SCE and SCF and shows that coholding shares
are similar. Targeting moments from the SCE instead of the SCF does not materially affect our conclusions.
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to consume, save, and repay debt; and the slopes of marginal propensities across the
distribution of liquid wealth. We compute marginal propensities by simulating quarterly
responses to an unanticipated change in average monthly income of roughly 10%/]

We target the median level of liquid assets to monthly income, which is 0.61. A cur-
sory glance at the data, shown in Figure|laj reveals an important fact not captured by our
model: 30% of households have no credit card, and another 38% report having a credit
card but using it only for convenience. Thus, the median level of credit card debt in the
data is zero. In the model, it would be impossible to generate such low levels of median
credit card debt holding without imposing additional costs on the extensive margin of
opening a credit card or additional benefits from being a convenience user (such as re-
ward points or multi-account incentives). Instead, we target the 75th percentile of liquid
debt, 0.41, and report the median level of debt in the data and model as an untargeted

moment.

5.2.2 Parameterization

Discount Rate The (annual) discount rate is set to 0.90943. We note that our model does
not require an extremely low discount rate to induce impatience and therefore borrowing.
This is because in our case, households borrow not only to smooth consumption across
time, but because within a given period, they wish to both satisfy the future liquidity-
in-advance constraint and finance current consumption. This generates demand for debt
without the need for impatience.

Liquidity-in-Advance Constraint We model the liquidity-in-advance constraint to dic-
tate that the household must pay for a fraction, 6 € (0, 1], of consumption using its stock

of liquid assets in the current period, a;:
QCt S Q.

This specification yields the following relationship in the first-order conditions between
the expected marginal utility of future consumption and expected marginal benefit of
relaxing the liquidity-in-advance constraint:
En R
tu' (Crv1) — 14—
Eiprrae 0o

Since ¢ € (0, 1], the constraint effectively decreases the difference between the saving and

"Note that we compute MPCs out of lump-sum changes while the SCE asks about proportional changes.
Recomputing MPCs out of proportional changes yields similar results.
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borrowing rates, §. In other words, the larger is the required level of liquidity for financing
consumption, the less is the effective premium to borrow liquid debt while holding liquid
assets.

In the baseline calibration, we set ¢ = 0.50; that is, half of consumption must be paid
for using liquid assets, which is in the lower range of empirical estimates of the percentage
of consumption paid for using non-credit products. For example, Telyukova| (2013) finds
cash payments accounted for 65% of the total value of all consumer transactions in the
2002 Survey of Consumer Expenditure. (Greene and Stavins (2022) document that over
80% of households’ regular consumption goods and services, such as shelter and utilities,
are paid for using liquid assets directly from bank accounts, and that many households
cohold exactly for this purpose.

Figure 10| plots the value share of transactions by payment instrument as reported in
the 2015 to 2022 waves of the Survey and Diary of Consumer Payment Choice. In our
analysis, liquid debt most closely corresponds to credit cards, while liquid assets encom-
passes the other two categories. Unsurprisingly, cash & debit transactions decreased by
18.3 pp over the survey sample period, from 50.8% of all transacted dollars in 2015 to
32.5% in 2022. However, the majority of these cash & debit transactions shifted to elec-
tronic or automated clearing house (ACH) transactions, which increased by 14.5 pp over
the same period. Credit card transactions increased by only 3.8 pp, from 16.5% to 20.3%.
Overall, there has been a marked shift from cash to digital payments, but the majority of
that transition has been to digital debit payments, not digital credit payments. To account
for the fact that our model only captures non-durable spending, we use this value of ¢
that is lower than implied by the survey data, which accounts for all spending.

This specification does not include income, v, in the the liquidity-in-advance con-
straint. As such, the constraint in period ¢ is completely determined by the household’s
choices made in the previous period. This timing is consistent with Svensson! (1985): the
household chooses liquidity before it observes the state variables required to choose con-
sumption. In contrast, the timing in Lucas (1982) is such that the household observes all
state variables and then chooses liquidity and consumption. As Svensson (1985) argues,
this form of the constraint generates more realistic demand for liquidity, as the house-
hold’s choice is “in-advance” of the resolution of uncertainty.

We note that in this specification, the household must “convert” income in the current
period into liquidity in the next period before it can be used to loosen the constraint.
This might reflect the increasingly uncommon case in which households receive their
income via check and need to convert it into cash with some short delay. Because this
technical feature of the model may distort the contemporaneous consumption response
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Figure 10: Value Share of Transactions by Payment Instrument
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Notes: Cash & Debit Card includes cash, checks, money orders, and debit. Electronic/ACH includes bank
account number payments, online banking bill payments, mobile payment apps, account-to-account trans-
fers, and prepaid/gift/EBT. Credit Card includes credit or charge cards. Figure excludes payments catego-
rized as “other” in original source. Source: Table 6 of 2022 SDCPC Tables.

to a positive income shock for households bound by the liquidity-in-advance constraint,
we compute marginal propensities out of shocks to assets instead, as is standard in one-
asset models. For the sake of exposition, we will nevertheless refer to them as marginal
propensities out of income shocksﬂ Appendix presents an alternative calibration of
the model in which current income is allowed to enter the liquidity-in-advance constraint.
The inclusion of income worsens the model fit on the asset side, but preserves the fit with
regards to the coholder share and marginal propensities.

5.3 Analysis of Model Performance

As our primary calibration targets, the model matches the 75th percentile of liquid debt
holdings and median liquid asset holdings exactly. Both in the data and the model, a
household at the 75th percentile of the distribution holds debt equal to 41% of monthly
income. Along the asset distribution, the median household holds liquid assets worth
61% of monthly income. Despite its simplicity, the model also matches untargeted dis-

8Irrespective of that distinction, our focus on the quarterly response corrects for this slight distortion
since by then households will have been able to convert income into the desired levels of liquidity and
consumption. To illustrate this point, we explicitly analyze in Appendix[A.8|the impact of income shocks
by introducing a fourth state variable, A, that represents a one-period income shock and enters directly into
the budget constraint. We show that the MPC out of income is similar to the MPC out of assets.
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tributional moments fairly well. Consistent with the data, the median household holds a
negligible level of liquid debt at 7% of monthly income. The model slightly overstates the
median holdings of liquid wealth with 48% of monthly income, compared to 31% in the
data.

The model also matches the joint distribution of liquid assets and debt reasonably well.
Along the external margin of coholding, roughly 46% of households hold simultaneously
liquid assets and debt, compared to 27% in the data. This difference is partly a result of
applying a stricter definition of coholding in the data. While in both model and data,
coholders need to hold more than 10% of monthly income in liquid assets and debt, in
the data they need to additionally report to revolve debt habitually. This restriction can
reduce the coholder share by as much as 9 pp, as illustrated in Figure Along the
internal margin, the model performs better and predicts a liquid debt-to-asset ratio for a
household at the 75th percentile of the distribution of 0.81 compared to 0.80 in the data.
We again focus on the 75th percentile because the median household does not hold liquid
debt. As in Figure |4, Figure [11| plots the joint distribution of liquid assets and debt over
the distribution of liquid wealth. The model generates a similarly L-shaped distribution
as in the data. Households in the lowest tercile of liquid wealth have low cash holdings
and high debt holdings, while households in the highest tercile of liquid wealth have high
cash holdings and no debt. Households in the middle tercile hold less liquid debt than
the lowest tercile and less liquid assets than households in the top tercile.

This figure highlights a shortcoming of the model relative to the data: while we ob-
serve coholding for even very high levels of liquid wealth, there is no coholding in the
model for these households. Specifically, in Figure 4, liquid debt is positive even for
the highest tercile households, while in the model counterpart, liquid debt is zero for
the highest tercile. This is because the rational coholding generated by the liquidity-in-
advance constraint is not necessary for high-wealth households that, by virtue of positive
income shocks, hold significant savings in liquid savings and therefore have no need to
borrow. Generating coholding for these households would require modeling one of the
other (perhaps non-rational) mechanisms discussed in Section As we demonstrate
in the next section, however, there are relatively few of these high-wealth coholders, and

our main analysis is unaffected by missing them in the model.

6 Coholding and Marginal Propensities in the Model

With the calibrated model at hand, we turn to studying household behavior of cohold-

ers and across the full distributions of liquid assets and debt. We compare simulated
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Figure 11: Joint Distribution of Liquid Assets and Debt
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Notes: Joint distribution of liquid assets and debt in baseline model specification.

data from the model against the survey data analyzed in Section 2 To provide a direct
comparison, we simulate a one-time positive income shock for 30,000 households and re-
generate the empirical figures from above on the simulated data instead of the SCF/SCE
data. Along several dimensions, the model generates household behavior consistent with
the observed empirical behavior.

6.1 Distributions of Marginal Propensities

Panel (c) of Table 3| shows the model’s performance in matching several untargeted mo-
ments. The model performs well in matching the average propensities to consume, save,
and repay debt. The average household in the model consumes around 16% of an un-
expected income windfall, uses 43% to repay debt, and saves the remainder. The model
matches the average MPRD particularly well, which is 39% in the data. The average MPC
generated by the model is slightly lower than in the data, but close to the one generated
by a conventional two-asset model with a liquid and illiquid asset (Kaplan and Violante,
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Table 3: Internal Calibration and Model Moments

Panel A: Internally Calibrated Parameters

Parameter Description Value
I6] Annual discount factor 0.90943
7 Share of liquid consumption ~ 0.50

Panel B: Targeted Moments
Data Model

Liquid Assets (Median) 0.61 0.61
Liquid Debt (75" Pct) 041 0.41

Panel C: Untargeted Moments

Data Model
Distribution of assets, debt and net wealth
Liquid Assets (Mean) 204 073
Liquid Debt (Mean) 0.50 0.26
Liquid Debt (Median) 0.00 0.07
Liquid Wealth (Mean) 1.54 047
Liquid Wealth (Median) 031 048

Joint distribution of assets and debt
Share of co-holders (%) 26.6 46.3
Liquid debt-to-asset ratio (75" Pct.)  0.80  0.81

Marginal propensities

Avg. MPC 16.8 159
Avg. MPRD 39.2 425
Avg. MPS 440 429

Notes: Liquid assets and debt are expressed relative to monthly income. Liquid assets are defined as the sum
of checking and savings accounts plus idle money in brokerage accounts in the data. Liquid debt is defined
as credit card debt, measured by the balance due after the last statement is paid. Households are coholders
if they hold more than 10% of monthly income in liquid assets and debt and additionally report revolving
credit card debt habitually. Balance sheet data are taken from the SCF 2016, while marginal propensities are
taken from the SCE 2015-2018.

2014). This is particularly noteworthy as our model does not require the presence of
wealthy but illiquid households—commonly referred to as wealthy hand-to-mouth—to
generate high MPCs.

Figure (12| plots the distributions of propensities to consume and repay debt in the
model. Relative to the data, the model’s propensities to consume have the correct right-

skewness but no mass at zero, which can be generated in models with fixed costs to
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Figure 12: Marginal Propensities to Consume and Repay Debt
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Notes: Marginal propensities from the model. Dashed line denotes the average marginal propensity in
the sample. Top and bottom percent of marginal propensities are winsorized to avoid outliers caused by
numerical error.

responding to income shocks (Fuster et al., 2021; Boutros, 2023). The model correctly
generates the empirically observed bi-modality (Panel (b) of Figure[f). Most households
either do not repay any debt at all in response to an income windfall, potentially because
they do not hold any debt, or they use almost all of it to repay debt, with few households

in-between.

6.2 Household Behavior and Net Liquid Wealth

Figure (13| plots the marginal propensities to consume, save, and repay debt along the
distribution of liquid wealth in the model. As in the data, the propensity to consume is
essentially flat over the distribution of liquid wealth. The propensity to save is increasing
in liquid wealth, with the entire change coming from a commensurate decrease in the
propensity to repay debt.

This stands in stark contrast to the predictions of conventional models, which assign
high MPCs to low-wealth or liquidity-constrained households. In our model, a large
share of low-wealth households holds substantial amounts of debt, reducing their con-
sumption response in favor of higher debt repayments. Conventional models, instead,
classify households as either savers or debtors, thereby abstracting from coholding and

masking substantial differences across allegedly hand-to-mouth households.
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Figure 13: Marginal Propensities Across the Distributions of Balance Sheet Items
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6.3 Household Behavior and Gross Liquid Wealth

Turning to the distributions of liquid assets and debt, Figure[I4plots the marginal propen-
sities to consume, save, and repay debt over each marginal distribution. These figures
closely resemble their empirical counterparts. Again, behavior across the distribution of
liquid assets is nearly identical to behavior across the distribution of liquid wealth. The
propensities to save and repay debt are increasing and decreasing, respectively, in liquid
assets, while the consumption response is essentially flat. For liquid debt, the opposite
story holds, with the propensity to repay debt sharply increasing in debt.

Figure|14{plots average propensities by asset and debt quartile. The empirical version
of this figure is crucial in illustrating the importance of considering the joint distribution
of assets and debt. Again, the model produces behavior strongly consistent with the
empirical patterns. Abstracting for a moment from the debt dimension, both data and
model show that MPCs are relatively stable across the distribution of assets, while the
MPS is increasing and the MPRD is decreasing. Focusing on the distribution of debt for a
given quartile of assets, we see that across most levels of assets, the MPC is decreasing in
debt, while the MPRD is increasing. This stands in contrast to what conventional models
would predict. More debt, holding assets constant, implies lower wealth, and thus a
higher MPC. In our model, however, households have a strong desire to repay debt due
to high interest rates. As noted above, a limitation of the model is that it does not match
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Figure 14: Marginal Propensities Across the Distributions of Balance Sheet Items
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sorized to avoid outliers caused by numerical error.

the right tail of coholding, that is, households that are in the highest quartile of both liquid
assets and liquid debt. Through the lens of the model, this degree of coholding cannot be
justified even with the desire for liquidity-in-advance, which results in the “missing” bars
on the right-hand side of Figure |14, This figure highlights that the model misses some of
these households, but they account for only a small fraction of the total distribution.

6.4 Regression Analysis

Finally, we again confirm the visual findings in the last several sections using linear re-
gressions. Table ] reports the estimated coefficients and, compared to the data, eight of
the nine slopes are the same sign (and all are statistically significant). The exception is the
estimated relation between liquid assets and the propensity to consume, which is -0.351 in
the model and slightly positive but statistically insignificant in the data. The model pre-
serves the traditional role of liquidity as insurance against temporary income changes,
and higher liquid assets imply more consumption smoothing.

Otherwise, the model captures well the relations between marginal propensities and
balance sheet items. With regards to marginal propensities to save and repay debt, the
model agrees with the data on the sign of the relation with liquid assets and debt, but
not on the magnitude. This is explained by the fact that the model does not match well
the joint distribution of assets and debt in levels, in particular the respective right tails of
the distributions. However, note that the model captures the idea that liquid assets and
debt explain relatively more of the variation in the MPS and MPRD than in the MPC, as
indicated by the higher R-squared.
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Figure 15: Marginal Propensities Across the Joint Distribution of Assets and Debt
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Table 4: Regressions of Marginal Propensities on Household Liquid Balance Sheet: Model

(1) @) (3) (4) ) (6)
Spend  Spend Save Save  Repay Debt Repay Debt
Liquid Wealth  0.005* 1.993* -2.025"*
(0.002) (0.009) (0.010)
Liquid Assets -0.351*** 2.186** -1.857**
(0.004) (0.023) (0.022)
Liquid Debt -0.315"* -1.826** 2171
(0.005) (0.019) (0.022)
N 30,000 30,000 30,000 30,000 30,000 30,000
R? 0.000  0.212 0.584 0.585 0.566 0.567

Notes: Standard errors in parentheses. * p < 0.05, ** p < 0.01, *** p < 0.001. Balance sheet variables in the
model are rescaled to match the average debt level in data. Top and bottom percent of marginal propensities
in the model are winsorized to avoid outliers caused by numerical error.
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7 The Macroeconomic Implications of Coholding

With the calibrated model in hand, we explore the macroeconomic implications of co-
holding through the lens of the aggregate household consumption, saving, and borrow-
ing functions, which are composed of the household-level functions integrated over the
distribution of households. We begin by studying stimulative fiscal transfers such as in
2001, 2008, and 2020. We show that for these completely untargeted transfers, the docu-
mented changes in the joint distributions of liquid assets and debt have stark implications
for the aggregate impact of these programs. We then demonstrate that to generate the
largest immediate consumption impact, fiscal stimulus should be targeted to true hand-
to-mouth households with little credit card debt since they have the largest propensities
to consume.

We then turn to the implications of coholding for general equilibrium macroeconomic
models. Instead of taking a stance on a particular model, we characterize the model’s
intertemporal marginal propensities to consume, save, and repay debt, which are near-
sufficient statistics for the household block in modern Heterogeneous Agent New Keyne-
sian (HANK) models (Auclert et al., 2023).

7.1 Aggregate Consumption, Saving, and Borrowing Functions

The aggregate consumption function at a given point in time integrates each household’s
consumption behavior, ¢; ¢, over the entire distribution of households, A;(7). In reality, the
distribution of households varies along an infinite number of characteristics, but classic
models in macroeconomics summarize behavior based on net wealth. In our model, the

aggregate consumption function depends on assets, debt, and income:
Ct = / Ct(avda y)/\t(aa d7 y)d(a7d7 y)
(a,dy)

The analysis in previous sections demonstrates that the model’s marginal propensities
to consume, save, and repay debt reflect behavior across the distribution of households,
and our model calibration targets moments from the distributions of assets and debt.
Altogether, then, we are able to combine these two components to generate an accurate
aggregate consumption function.

The aggregate saving and borrowing functions, S; and B;, are similarly defined by in-
tegrating the household-level functions over the distributions of gross wealth. These will
play an important role in our analysis, especially when we study aggregate implications

of coholding in general equilibrium.
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7.2 Stimulative Fiscal Transfers

Stimulative fiscal transfers are an important policy tool employed to increase aggregate
demand in times of economic downturn. These policies have been popular in the United
States in the last 25 years in different forms, from rebates to stimulate the specific sector
(e.g., automobile rebates) to direct cash transfers in 2001, 2008, and 2020-2021. In this
section, we show that the distribution of coholding over time affects the impact of stimu-
lative fiscal transfers in two ways. First, for untargeted fiscal transfers, the unconditional
distribution of wealth in the economy matters because as coholding increases in the gen-
eral population, the aggregate marginal propensity to consume decreases. Second, we
show that targeting based on “gross liquid wealth,” that is, the sum of gross positions, is
more effective for stimulating consumption since this measure more accurately identifies

true hand-to-mouth households than targeting based on income or net wealth.

7.2.1 Untargeted Fiscal Transfers

The starting point for our analysis is an untargeted fiscal stimulus program in which all
households receive an identical and unexpected one-time income shock. The aggregate
propensities to consume, save, and repay debt are exactly the averages reported in Ta-
ble 3| when evaluating the model’s calibration. These represent the integration of the
household-level consumption function over the joint distributions of liquid assets and
debt calibrated to the 2016 Survey of Consumer Finances.

As we noted in Section [2, the distribution of coholding has changed significantly over
time. In this section, we use the model to study how the aggregate consumption response
to an untargeted transfer program has changed over time due solely to the composition of
wealth in the economy. We integrate the model’s household-level consumption function
over the distribution of liquid assets and debt from the 2001-2016 vintages of the Survey
of Consumer Finance. For each year, we divide the data into quintiles of liquid wealth and
calculate the average level of liquid assets and debt in each group. We then calculate the
propensity to consume for each quintile using the model’s consumption policy function,
and combine each quintile’s consumption response to arrive at the aggregate marginal
propensity to consume.

Figure [16| plots this aggregate consumption response, relative to the baseline calibra-
tion in 2016, across time. The aggregate propensity to consume is larger in every year
prior to 2016. This striking result arises from the fact that coholding has increased over
time and, based on our previous analysis, coholding households typically have smaller
consumption responses and larger debt repayment responses. For example, in 2010, the
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Figure 16: Relative Model-Based Aggregate Marginal Propensity to Consume (2001-2016)
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Notes: This figure plots the aggregate consumption response to an untargeted
fiscal transfer. The consumption response in 2016 is normalized to one, and each
bar represents the relative response using the distribution of households from
each vintage of the Survey of Consumer Finances between 2001 and 2013.

aggregate consumption response to an untargeted fiscal transfer program is 16.5% larger
than in 2016, while in 2013, the aggregate response is 12.2% larger than in 2016. This
downward trend over time in the aggregate MPC out of an untargeted fiscal stimulus
program is driven by the corresponding upward trend in coholding on both the intensive
and extensive margins (see Section [2). The model captures that households with more
liquid debt have smaller consumption responses, and thus as the number of indebted
households in the SCF grows, the aggregate consumption response decreases.

Extensive versus Intensive Margins of Coholding As previously mentioned, both the
extensive and the intensive margin of coholding have undergone notable changes over
our sample period. We have argued that both margins contributed to the differences in
the aggregate MPC out of untargeted fiscal transfers over time. At the extensive margin, a
higher share of coholders increases the share of households with a relatively low MPC in
the economy. At the intensive margin, more debt further reduces the MPC of households
that already have low MPCs due to their coholding status. The quantitative importance of
each margin depends to a large extent on the type of income change under consideration.
In the case of uniform lump-sum transfers, the extensive margin determines a large part of
the aggregate consumption response. Because a small amount of debt at the household-

level is already enough to meaningfully lower the MPC, distributing a given level of
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aggregate debt equally across households lowers the aggregate MPC more than if all debt
was held by just one household in the economy. Conversely, for income changes that
are proportional to households’ balance sheets, the intensive margin gains in importance.
In that case, a large part of the aggregate consumption response is driven by households
who are subject to the largest income changes. The behaviour of these households, in turn,
is best captured by the intensive margin due to their large balance sheets. As such, the
relevance of coholding for aggregate consumption behavior is not just limited to countries
with a high fraction of coholders such as the United States, but also applies to economies

with a substantial intensive margin of coholding such as the euro area (Pulina), 2024).

7.2.2 Targeted Fiscal Transfers

The previous section focuses on the aggregate consumption response using the distribu-
tion of households over time. We next study the aggregate consumption response if the
fiscal authority is able to target specific segments of the distribution of households. In
particular, we use the baseline model, which is calibrated to the distribution of house-
holds in 2016, to study targeted fiscal transfers to three groups of households sorted on
three characteristics: the bottom 10%, bottom 30%, and bottom 50% of households along
the distributions of income, net wealth, and gross wealth (defined as the sum of liquid
assets and liquid debt). To facilitate comparison across programs, we hold the aggregate
transfer size fixed across all programs and vary the size of each household’s transfer. Ta-
ble [5| reports the percentage change in aggregate consumption and debt as a fraction of

the aggregate fiscal transfer size for each characteristic and group.

Table 5: Consumption and Debt Response to Fiscal Transfers

Net Wealth  Gross Wealth Income
Cons. Debt Cons. Debt Cons. Debt

Bottom 10% 11.7 -88.3 192 -29.1 148 -54.8
Bottom 30% 133 -81.7 19.7 -372 15.0 -54.3
Bottom 50% 169 -70.8 199 -394 153 -519

Notes: This table reports the response of aggregate consumption and debt to
targeted fiscal transfers as a percentage of the aggregate transfer size. The
aggregate transfer size is held fixed across scenarios. Transfers are lump-
sum and amount to 10% of average monthly income for the scenario in
which the bottom 30% of the distribution are targeted. In the benchmark
untargeted transfer, the changes are 17.2% for consumption and -43.4% for
debt.

Net Wealth From the first row and first two columns of Table 5 targeting the bottom 10%
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of the net wealth distribution increases consumption by 11.7% of the total fiscal transfer
and decreases debt by 88.3% of the total transfer. Increasing the group of households
that receives the transfer to the bottom 50% of the distribution significantly increases the
consumption response to 16.9% and decreases the debt response (in absolute terms) to
70.8%. Contrary to traditional wisdom, targeting households with more net wealth leads
to a larger consumption response. This occurs because the poorest households have the
most credit card debt and therefore a smaller consumption response than households
with more net wealth due to less credit card debt. Targeting wealthier households (that
are still in the lower half of the distribution) increases the consumption response because
these households are true hand-to-mouth with low liquid wealth due to low assets and
low debt.

Gross Wealth Building on this insight, we construct a new measure, “gross wealth,”
which sums liquid assets and liquid debt. Households with low gross wealth have low
gross positions and by construction have low net positions, whereas households with
low net positions may have large gross positions. As such, only true hand-to-mouth
households can have low gross wealth. Indeed, targeting the bottom 10% of households
based on gross wealth, the aggregate consumption response is 19.2% of the total transfer
and the aggregate debt response is -29.1%. Increasing the scope of the program to the
bottom 50% of households only marginally increases the aggregate consumption response
to 19.9%, indicating that the consumption response is similar for all households along the
lower part of the gross wealth distribution.

Further, the debt response increases, but only to 39.4%, much less than under any of
the net wealth targeting programs. This indicates that the gross wealth targeting program
is also distributing transfers to households with moderate gross wealth positions due to
moderate liquid assets and no liquid debt. These households have positive net wealth
positions. Although they may not strictly be hand-to-mouth, they still have larger con-
sumption responses than the coholding households with small consumption responses
that would be mislabeled as hand-to-mouth due to their large negative positions from
holding credit card debt.

Income Finally, we consider income-based targeting in the last two columns of Ta-
ble 5| Targeting the bottom 10% of the income distribution increases consumption by
14.8% of the total fiscal transfer and decreases debt by 54.8%. As the transfer targets
more households in the bottom 50% of the population, the aggregate consumption re-
sponse marginally increases to 15.3% and the aggregate debt response marginally de-
creases to 51.9%. Targeting higher-income households increases the aggregate consump-

tion response because higher-income households typically hold less credit card debt and
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therefore have larger propensities to consume (and save).

Compared to targeting net wealth, targeting the bottom 10% of income generates a
larger consumption response because the bottom 10% of net wealth are heavy credit card
users. In contrast, if targeting the bottom 30%, sorting based on net wealth generates
a larger consumption response because it captures a larger share of true hand-to-mouth
households. However, compared to targeting gross wealth, the average consumption re-
sponse when targeting income is uniformly smaller because lower-income households
typically have more credit card debt and therefore a larger average debt response. These
results show that while income-targeting may yield similar or better consumption re-
sponses relative to net wealth targeting, in our experiments targeting gross wealth is ulti-
mately superior to both other measures in generating the largest aggregate consumption

response.

Comparison to Untargeted Transfer Connecting to the analysis in the previous section,
Figure [17] plots the change in aggregate consumption when targeting the bottom 30%
of each group relative to an equally-sized program that distributes a transfer to every
household in the economy. In the untargeted plan, the change in consumption is 17.2%
of the total program size and the change in debt is -43.4%. Relative to the untargeted pro-
gram, the consumption response in the program targeting the bottom 30% of net wealth
is 22.7% smaller, and the consumption response in the similar income-based program is
12.8% smaller. These programs generate less aggregate changes than from the untargeted
program for two reasons. First, individual transfers in the targeted programs are larger in
size and marginal propensities to consume are decreasing in the size of the transfer. Sec-
ond, credit card borrowing is pervasive across the lower distributions of income and net
wealth, driving down the consumption response out of fiscal stimulus payments. In con-
trast, the gross wealth targeting program generates an aggregate consumption response
14.5% larger than the untargeted program. This is accomplished by directing stimulus
towards true hand-to-mouth households and away from coholders.

7.3 The Dynamics of Stimulative Fiscal Transfers

All of the analysis in the previous section focuses on the immediate impact of fiscal trans-
ters. The model we develop also allows us to study the dynamics of consumption over
time. In this class of models, since households ultimately only value consumption, the cu-
mulative consumption response to any income shock eventually reaches 100%, and can
surpass this if the non-consumed portion of the shock is invested into a financial instru-

ment with positive returns.
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Figure 17: Consumption Response to Targeted Relative to Untargeted Fiscal Transfers
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Notes: This figure reports the response of aggregate consumption to fiscal
transfers targeting the bottom 30% of the distribution relative to untargeted
transfers holding the aggregate transfer size fixed. Transfers are lump-sum
and amount to 10% of average monthly income for the targeted scenario.

Untargeted Fiscal Transfers Panel (a) of Figure (18 plots the cumulative consumption
and debt repayment responses of the same untargeted fiscal transfer studied in previous
sections. As above, the immediate consumption response is 17.2% of the total transfer,
while 43.3% of the transfer is used for debt repayment. After one year, the cumulative
consumption response is only 50%, implying that in quarters two to four, a significant
amount of the fiscal transfer remains in the form of wealth. Finally, after almost four
years, the cumulative consumption response reaches 100% of the initial cash transfer.
Over that time, the non-consumed wealth portion of the transfer accumulates returns,
both directly through saving in the liquid asset and indirectly through the savings from
smaller debt service payments. Cumulative debt repayment and saving eventually be-
come zero, implying that average household balance sheets return to their pre-transfer
levels. However, because of the large front-loading of wealth increases, the cumulative
consumption response grows beyond 100%, ultimately reaching 115.2% of the initial cash
transfer. We note that this number must be interpreted with caution because our anal-
ysis is undertaken in partial equilibrium, and the effects of general equilibrium will be

especially important over time.

Targeted Fiscal Transfers We perform a similar dynamic analysis for each of the tar-
geted fiscal transfers studied in the previous section. Panel (b) of Figure (18| plots the
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cumulative response for each program relative to the untargeted program in Panel (a).
Consistent with the analysis above, the immediate consumption response in the income
and net wealth programs is well below the untargeted program, while only the gross
wealth targeting program has a larger immediate consumption response than the untar-
geted program.

Over time, however, both the income and gross wealth targeting programs converge to
roughly the same long-run cumulative response as the untargeted program. With gross
wealth targeting, the primary beneficiaries are true hand-to-mouth households, which
have the largest spending responses and smallest saving responses. As such, the response
is completely front-loaded relative to the untargeted program. Since more of the transfers
are immediately spent rather than saved, there are less cumulative returns to the non-
consumed wealth, and thus the cumulative response in the long run is slightly less than
in the untargeted case.

On the other hand, the income targeting program directs a significant sum of fiscal
transfers to coholders, who pay down debt and have a smaller initial consumption re-
sponse. Eventually, the savings from having less debt become increased consumption,
and most of the response is back-loaded until the cumulative responses eventually equal-
ize after four years. In the long run, the cumulative response from the income targeting
program is slightly greater than the untargeted program.

Since the net wealth program almost directly targets coholders with the largest levels
of credit card debt, this program has an even smaller immediate consumption response
than the income targeting program in every period. As with the other programs, the net
wealth program equalizes with the untargeted program after roughly four years. How-
ever, instead of remaining roughly in line with the untargeted program, the cumulative
response in the net wealth program continues increasing, ultimately growing roughly 5%
more than any other program. This occurs because coholders immediately pay down
their credit card debt instead of increasing consumption, and the cumulative wealth re-
turns from avoiding high-cost debt payments yields increased consumption in the long
run.

Discussion and Implications Our analysis highlights that each fiscal transfer program
generates unique short- and long-run dynamics for aggregate household consumption.
Depending on the policymaker’s objectives, each program may be optimal and thus com-
parison across programs necessitates specifying both the desired outcome and horizon. If
the goal is to immediately stimulate demand, our analysis suggests targeting away from
coholders. If the goal is to increase consumption over the medium- or long-term, then

targeting coholders may be optimal since these households immediately increase wealth
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Figure 18: Dynamic Aggregate Responses to Fiscal Transfers
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bottom 30% of the respective distribution (income, net wealth or gross wealth) are targeted. The aggregate
transfer size is held fixed across scenarios. Transfers are lump-sum and amount to ten percent of average
monthly income for the targeted scenario.

through decreased debt, which eventually translates into higher consumption. Again,
although the analysis in this section is in partial equilibrium, we believe that the main
insights still apply.

The idea that the level of debt affects aggregate demand is related to the theory of
indebted demand developed in Mian et al.|(2021). In our partial-equilibrium framework,
debt depresses the short-term consumption response to transitory changes in income.
Repaying debt is beneficial over the long-term because it increases aggregate resources
through the reduction in interest payments. In the general-equilibrium model of Mian et
al.|(2021), debt repayment also increases overall demand by shifting resources from savers
to borrowers. This demand effect is induced by differences in MPCs out of permanent
income between savers and borrowers, a feature that is not captured in our model. Our

channel operates through differences in MPCs out of transitory income instead.

7.4 Debt Relief as Fiscal Policy

In addition to stimulative cash transfers, fiscal authorities have also experimented with
various debt-relief policies during economic downturns. In the United States, the federal
government has implemented debt relief for both mortgages in 2008 and student debt

in 2020 (Ganong and Noel, |2020; Dinerstein et al., Forthcoming), which researchers have
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argued may be too broad or expensive relative to other alternatives (Catherine and Yan-
nelis, 2023; Boutros et al., 2023). In Canada, the federal government has implemented
debt relief for credit cards in the form of payment pauses (Allen et al., 2022). These re-
cent advances into consumer credit markets demonstrate a willingness for governments
to implicitly target borrowers instead of the broad population.

Our model allows us to study and compare debt relief policies relative to direct cash
transfers. Panel (a) of Figure 19| plots the aggregate consumption and debt responses to
a debt relief program that forgives outstanding credit card debt up to 10% of monthly
income. Households with no outstanding credit card debt are completely unaffected by
the program, while households with debt equal to less than 10% of monthly income see
their entire balance forgiven. The debt relief program increases aggregate consumption
by 13.2% of the total amount of debt forgiven. After almost 4.5 years, the aggregate con-
sumption response is 100%, and eventually reaches 118.7% in the long run. On the other
hand, aggregate debt decreases by 69.4% of the total debt relief package. This is less
than 100% because in response to debt forgiveness, many households optimally choose
to re-borrow a fraction of that debt in the next period. As with the direct fiscal trans-
fer program, the cumulative aggregate debt response is zero and long-run balance sheets

return to their pre-program levels.

Comparison to Fiscal Transfers Despite a smaller initial response, the long-run aggre-
gate consumption response to debt relief is 3.5 pp greater than the aggregate response
from the direct transfer program. This difference arises for two reasons that our model
can help us understand. First, the MPC out of income is different than the MPC out
of debt relief; and second, debt relief implicitly targets only households that hold debt,
which are a subset of the total population.

Panel (b) of Figure[I9 plots two alternative fiscal programs that shed light on how each
of these reasons contributes to the difference between direct cash transfers and debt relief.
First, we consider an alternative “Targeted Fiscal Transfer” program that targets each
household that receives debt relief and, instead of forgiving debt up to 10% of income,
gives them the same amount as cash. This allows us to isolate the difference between
the type of positive shock and the corresponding consumption response. On impact, the
aggregate consumption response of the cash program is 25% larger than the debt-relief
program, but after four years, the cumulative consumption response for both programs is
roughly equal. When debt is outright forgiven, households primarily respond by further
decreasing debt, not by increasing consumption, but this ultimately leads to the same
long-run increase in consumption.

Since debt relief only reaches households that hold debt, the total fiscal cost of the
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Figure 19: Dynamic Aggregate Responses to Debt Relief
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program studied in Panel (a) is far less than the untargeted transfer studied in the previ-
ous section. We therefore consider an alternative “Untargeted Fiscal Transfer” program
in which all households receive a cash transfer, but the aggregate size of this program is
equal to the size of the debt-relief program. Again, the immediate consumption response
of this program is greater than the debt-relief program, but the long-run cumulative con-
sumption response of the untargeted program is roughly 3.5% less than the debt-relief
program. In the debt-relief program, heavily leveraged households see larger increases
in wealth that they convert into larger increases in long-run consumption. This effect is

washed out when debt forgiveness is replaced by uniform transfers for all households.

7.5 Coholding and Monetary Policy

The model also allows us to study the implications of coholding on monetary policy. We
consider the consumption response to a persistent 1% contractionary monetary policy
shock. |Auclert| (2019) decomposes monetary policy shocks into distinct channels and
studies the impact of household heterogeneity for each of them in a setting with net
wealth. Our framework allows us to extend this analysis to incorporate rich heterogene-
ity in the joint distribution of liquid assets and debt. This is particularly important for
two channels: the substitution channel of monetary policy and (unhedged) interest rate

exposure.
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Figure 20: Consumption Response to Contractionary Monetary Policy Shock
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in a standard one-asset model without an interest rate wedge.

7.5.1 Substitution Channel of Monetary Policy

The substitution channel of monetary policy captures how much households shift con-
sumption across time in response to changes in the interest rate. All else equal, a higher
interest rate increases substitution towards future consumption. Panel (a) of Figure 20|
plots the contemporaneous consumption response across the distribution of net wealth
to a persistent 1% contractionary monetary policy shock. In line with standard economic
theory, households respond to a contractionary monetary policy shock by decreasing con-
sumptionﬂ

The consumption response is strongest for the smallest and largest levels of net wealth,
generating an inverse-U-shape. This is consistent with the empirical evidence in
on the household-level consumption responses to monetary policy shocks
and a contribution of our model relative to existing one-asset models. Specifically, the
upper deciles of net wealth feature households with large liquid asset holdings and no
liquid debt. These “net savers” respond to the increase in interest rates by increasing
saving and further substituting consumption into the future. At the bottom of the net
wealth distribution, net borrowers respond to the large increase in borrowing costs by
cutting back on consumption. The middle of the net wealth distribution features both
coholders with large gross positions and households with low gross positions. The size

9Since the timing of our model is such that interest rates affect the return of saving and cost of borrowing
today, there is no contemporaneous cashflow effect from monetary policy shocks.
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of gross positions is directly related to the consumption responses of these households,
as households with low gross positions are less sensitive to changes in interest rates. The
presence of the latter therefore reduces the overall consumption response to monetary

policy.

Figure 21: Consumption Response by Liquid Debt Conditional on Median Wealth
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Notes: Consumption response in the model for households with median net wealth sorted by
decile of liquid debt (conditional on borrowing). The first bar represents households with me-
dian net wealth and zero liquid debt. The second bar represents households with median net
wealth and liquid debt in the first decile of households who have positive liquid debt, and so on.
This graph is truncated at the third decile of liquid debt because few households with median
liquid wealth have debt above this level.

However, focusing exclusively on net wealth masks important heterogeneity in the
consumption response depending on underlying gross wealth positions. Figure 21| plots
the consumption response for median net wealth households further sorted by liquid
debt. Holding fixed liquid wealth to the median decile, the consumption response is de-
creasing in liquid debt. Households with median net wealth and no liquid debt respond
to the monetary policy shock by decreasing consumption -0.34% relative to the period
prior to the shock. On the other hand, households with the same median net wealth but
in the third decile of liquid debt decrease consumption by -0.46%, a decrease of 0.12 p.p.
or slightly more than one-third of the group with no debt.

To demonstrate the implications of coholding more concretely, we estimate the follow-

ing equation using the simulated model data:

5 5
C; — C;
,t+; : L= B+ Z BanlQ(ait) =n]+ Z Bpn1[Q(dss) = n] + uiy,
v n=2 i=2

)

where 1[] are indicator functions that sort households into quantiles of liquid assets and

46



Figure 22: Regression Coefficients for Consumption Response by Gross Wealth
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sets. See text for exact specification.

liquid debt. We divide households into quintiles of liquid assets. For liquid debt, since a
large mass of households are non-borrowers, we sort households into a first group with
zero debt and, conditional on borrowing, into quartiles of liquid debt. Figure[22]plots the
estimated coefficients from the regression. The omitted group, zero liquid debt and first
quintile of liquid assets, has an average consumption response of —0.32%. Holding fixed
liquid assets, increasing liquid debt decreases the consumption response, and the same is
true when holding fixed liquid debt and increasing liquid assets.

We note the strong connection between these results and the estimated MPCs in Table
These are two sides of the same coin. As/Auclert/(2019) notes, the strength of the substi-
tution effect across the distribution of liquid wealth depends crucially on the covariance
between MPCs and liquid wealth, which extends in our setting to the covariance between
MPCs and gross wealth positions. In our model, true hand-to-mouth households with
high MPCs have low gross wealth, which coincides with median net wealth. This gener-
ates the inverse U-shape in our model which is consistent with the empirical evidence.

On the other hand, as|Holm et al. (2021)) discuss extensively, standard one-asset mod-
els cannot generate the inverse-U-shape. This is illustrated in Panel (b) of Figure

which plots the consumption response across the distribution of wealth to the same con-
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tractionary shock in a standard one-asset modelm With only net wealth, all high MPC
households must have low net wealth, and the substitution effect is purely monotonic:
as net wealth increases, households substitute more towards the future, and the negative
consumption response is larger.

7.5.2 Interest Rate Exposure Channel of Monetary Policy

The interest rate exposure channel measures the extent to which households are exposed
to monetary policy shocks due to the composition of their balance sheets: households
with large negative or positive levels of wealth (i.e., further from zero net wealth) have
more exposure to monetary policy. Now, with coholding, interest rate exposure at a given
level of net wealth increases as households hold both more liquid assets and liquid debt.
Even households with zero net wealth may be significantly exposed to monetary policy
due to high gross holdings, and therefore measures of exposure focusing solely on net
positions will miss the interest rate exposure dynamics we discuss below.

Our model of coholding allows us to separately study interest rate exposure to liquid
assets and liquid debt. For example, From Table 3, the median level of net wealth in the
model is slightly positive, and these slight net savers (represented in the middle deciles of
Figure have a slightly negative consumption response to a contractionary monetary
policy shock. In all of the analysis above, we assumed equal and complete pass-through
of monetary policy to both rates, approximately holding fixed the interest rate channel.
In Figure 23, we run the same analysis as before for two scenarios corresponding to two
extremes: pass-through only to the saving rate and pass-through only to the borrowing
rate.

Panel A of 23| recreates Figure 20/and plots the consumption response for households
sorted by decile of liquid wealth. When the monetary policy shock affects only the sav-
ing rate, the consumption response is flat over the first several deciles of liquid wealth
and then monotonically increasing in decile of liquid wealth. Households with higher
liquid wealth have either more liquid assets or less liquid debt. As liquid wealth gen-
erally increases, more of the contribution (mechanically) comes from more liquid assets,
and only liquid assets are directly exposed to the saving rate and therefore the monetary
policy shock. This is why the response is relatively flat over the first four deciles of lig-
uid wealth, where most of the increase in liquid wealth comes from a reduction in liquid

debt, and then the response increases more starkly for the upper half of the liquid wealth

9Compared to the baseline model, we remove the liquidity-in-advance constraint and the interest rate
wedge, i.e,, we set § = 0 and § = 0. For comparability, we also recalibrate the discount factor to match the
same average level of net wealth as in the baseline model.
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distribution.

The same patterns hold in reverse for a monetary policy shock that affects only the
borrowing rate. The consumption response is largest for households in the lowest deciles
of liquid wealth, who (again, mechanically) hold more liquid debt and are therefore di-
rectly exposed to the monetary policy shock. As liquid wealth increases, the prevalence
of liquid debt decreases, and the response becomes smaller and flatter in liquid wealth.

Panel B of 23| further illustrates the impact of coholding when monetary policy has
heterogeneous pass-through. This panel recreates Figure 21| and plots the consumption
response for households with median net liquid wealth sorted by decile of liquid debt. In
both extreme cases of complete pass-through to either the saving or borrowing rate, the
consumption response for the median level of net liquid wealth varies depending on the
underlying gross positions in liquid assets and liquid debt. Jointly increasing liquid as-
sets and liquid debt increases the consumption response in both cases since, as discussed
above, one of these gross positions will be exposed to the monetary policy shock. This
figure again demonstrates that the consumption response is more sensitive to levels of
liquid debt: while the response to the saving rate shock is essentially flat after the first
decile of liquid debt, the response to the borrowing rate shock continues to increase in
magnitude as liquid debt increases.

Figure 23: Consumption Response with Heterogeneous Pass-Through of Monetary Policy
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Notes: Panels A and B recreate Figures 20]and respectively, for a contractionary monetary policy
shock with heterogeneous pass-through of monetary policy. In each panel, the first set of bars is in
response to a contractionary monetary policy that affects only the saving rate and leaves the borrowing
rate completely unchanged, and the second set is the same for a shock that affects only the borrowing
rate. Panel A plots the consumption response in the model by decile of liquid wealth. Panel B plots the
consumption response in the model by decline of liquid debt for households with median net wealth.
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Altogether, interest rate exposure that focuses only on net wealth positions misses im-
portant heterogeneity in underlying gross positions. Even in one-asset models with dif-
ferent interest rates for net savers and net borrowers, our results show that the interaction
of liquid assets and liquid debt in the case of partial pass-through is an important determi-
nant of the overall consumption response. Both the distinct gross positions and ability for
heterogenous pass-through allow our model to generate a consumption response more in

line with the empirical evidence.

7.6 Fiscal and Monetary Policy in General Equilibrium

Previous sections analyze fiscal and monetary policy in isolation, holding constant other
relevant variables determined in general equilibrium. We now turn to analyzing cohold-
ing in general equilibrium New Keynesian models. Relative to seminal New Keynesian
models that feature a single representative household, our model features a distribution
of households with heterogeneous liquid asset and debt households. However, what ul-
timately matters is the aggregate consumption, saving, and borrowing response of all
households, which are exactly the functions characterized above.

In particular, to study the impact of aggregate shocks in a first-order linear approx-
imation around the steady state, Auclert et al.| (2023) demonstrate that the matrix of in-
tertemporal marginal propensities to consume (iMPCs) is nearly sufficient to characterize
the impact of household heterogeneity on macroeconomic aggregates[']| The elements of
the iMPC matrix are the derivatives of the aggregate consumption response function in
each period in response to a shock that realizes in times ¢ = 0, 1,2,.... In particular, ele-
ment (4, j) is the change in aggregate consumption at time i from an infinitesimal change
in income at period j. The partial equilibrium analysis above, and the classic Keynesian
cross, focus on the first column of this matrix, which studies the change in aggregate
consumption in periods ¢t = 0, 1,2, ... from a shock that occurs in period ¢ = 0.

As [Auclert et al|(2023) show, the remaining columns of this matrix are necessary to
study general equilibrium in an economy with dynamic households, firms, and policy-
makers. For example, the second column is the response of aggregate consumption to a
shock in period 2. In the first row is the change in consumption from news of the shock,

1 This matrix is necessary and sufficient to characterize household behavior in a class of models detailed
by|Auclert et al|(2023). This class of models features constant interest rates and is typically used to study
fiscal policy. In standard models that study monetary policy, the iMPC matrix is necessary but not suffi-
cient to characterize household behavior. However, | Auclert et al.|(2023) show that the iMPC matrix is still
nearly sufficient, in the sense that while other aspects of household behavior are also important (such as the
propensity to consume out of asset returns), the primary determinant of aggregate behavior is the iMPC
matrix.
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Figure 24: Intertemporal Marginal Propensities to Consume and Increase Wealth
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Notes: The left panel plots the aggregate marginal propensity to consume out of a positive income shock.
Each line represents the response to a fully anticipated shock at period s relative to the initial period, ¢ = 0.
The darkest line, s = 0, is the response over time to a shock at period 0. The lightest line, s = 25, is the
response over time to a shock at period 25. Each line represents the corresponding column of the iMPC
matrix detailed in Section[7.6} The right panel plots the residual function, the propensity to increase wealth
out of a positive income shock.

and from the second period onward is the impact of the realized shock. In the third col-
umn, the first two rows are the impact of news of a shock in period 3, and so on.

Panel (a) of Figure 24| plots several columns of the iMPC matrix for the baseline model
calibrated above. The solid black line is the first column of the matrix for a shock s = 0
periods in the future, that is, a contemporaneous income shock. This line simply plots
the aggregate marginal propensity to consume over time. As is standard, the propen-
sity to consume peaks on impact of the shock and decreases over time. Each subsequent
line is marginally lighter and plots the responses over time to shocks in future periods,
s € {5,10,15,20}. Each of these lines takes on a “tent” shape: the consumption response
in anticipation of the shock is increasing, peaks in the period of the shock, and then
decreases towards zero. In Panel (b), we plot the residual matrix of the intertemporal
marginal propensity to increase wealth, iMPIW. As implied by the shape of the iMPC
matrix, households decrease wealth to increase consumption in anticipation of the shock,
and then decrease wealth in the period of the shock and beyond.

Overall, the dynamics embedded in the iMPC matrix from the baseline model with
coholding are remarkably similar to the iMPC matrices in |Auclert et al.| (2023), includ-
ing the matrix from a standard two-asset model calibrated to match the average MPC
observed in the data. The main difference is that the average level of the consumption
response is lower in the model with coholding, which directly follows the earlier analysis
that the average MPC is lower when accounting for coholders who otherwise appear as
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hand-to-mouth households. This implies that dynamic aggregate household behavior in
response to a positive income shock will be similar with coholding and without.

By extension, it follows that the iMPIW matrix in the model of coholding resembles
that in the standard two-asset model. However, the model of coholding allows a further
decomposition into the intertemporal marginal propensities to save (iMPS) and repay
debt (RD). Figure 24| plots columns of the iMPS and iMPRD matrices, which sum to the
iMPIW matrix plotted in Panel (b) of Figure 24l In the model of coholding, the aggregate
propensity to increase wealth out of a fully unanticipated income shock (i.e., when s = 0)
is evenly divided between an increase in saving and an increase in debt repayment. In
anticipation of future shocks, however, there is a stronger negative savings response than
negative debt repayment response. Intuitively, in anticipation of a future positive income
shock, households deplete savings to increase consumption more so than they increase
borrowing.

The implications of this decomposition of household behavior into saving and bor-
rowing depend crucially on the supply of liquid assets and liquid debt. In standard one-
or two-asset models, the interest rate adjusts in equilibrium such that a single financial
intermediary supplies the market-clearing level of net assets. In the model of coholding
with separate gross instruments for borrowing and saving, the exact specification of fi-
nancial intermediaries will determine the extent to which household coholding changes
aggregate dynamics. This specification includes not only how interest rates are deter-
mined in equilibrium, but also on which households own each financial intermediary
and how dividends are distributed. Thus a full understanding of the implications of co-
holding in general equilibrium requires incorporating the household block developed in
this paper with recent advances on the financial block, such as heterogeneous banks (Bel-
lifemine et al., 2023) and endogenous credit spreads (Faccini et al.,[2024), which we leave
for future work.

8 Conclusion

We build a quantitative model of household consumption, saving, and borrowing built
on insights from the household finance literature on the coholding of credit card debt and
liquid assets. We use the model to understand the empirical evidence on the marginal
propensities to consume, save, and repay debt, which is infeasible in standard mod-
els that only consider net wealth positions instead of the joint distribution of liquid as-
sets and debt. We adapt the standard model by adding a parsimonious liquidity-in-

advance constraint and, without explicitly targeting them, generate relationships between
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Figure 25: Intertemporal Marginal Propensities to Save and Repay Debt
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Notes: Panels (a) and (b) plot the aggregate marginal propensities to save and repay debt, respectively, out
of a positive income shock in period ¢ + s relative to the current period ¢ = 0. See Figure[24and Section
for more details.

the marginal propensities to consume, save, and repay debt and the joint distribution of
liquid assets and debt that largely resemble the data.

For the study of fiscal policy, the model’s key insight is that there are two groups of
households with low liquid wealth: the true hand-to-mouth, who have low net wealth
and low liquid assets, and the coholders, who have low net wealth and high liquid as-
sets. These households appear identical if considering only net wealth, but behave very
differently in response to transitory income shocks; the former have a large MPC and the
second have a low MPC. Coholders have a low MPC because it is optimal for them to
repay debt instead of increase consumption. This has important implications for fiscal
stimulus policy, especially as household indebtedness grows.

Relatedly, coholding impacts monetary policy by enriching the substitution and in-
terest rate exposure channels to account for heterogeneity in underlying gross positions.
Across the distribution of wealth, extreme net borrowers and net savers have the largest
consumption response due to large substitution effects, in line with the empirical evi-
dence. For a given level of wealth, the composition of underlying gross positions deter-
mines the interest rate exposure, especially when monetary policy shocks have heteroge-
neous pass-through to saving and borrowing rates.

Future work will continue to study the implications of coholding for optimal fiscal and
monetary policy, especially in a general equilibrium environment with aggregate shocks

and endogenous supplies of assets and debt.
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A  Appendix

A.1 Alternative Definitions of Credit Card Borrowers and Coholders

Figure A.1: Credit Card Borrowing and Coholding Over Time
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Notes: Data from SCF waves 2001-2019. Liquid assets and debt are winsorized at the 99% level.

The literature uses various measures to define credit card borrowers and coholders
in the data. Figure plots borrowers and coholders over time using a range of defini-
tions to take these into account. The upper bound of credit card borrowers is given by
households that report not paying off their credit card balance fully. The lower bound is
given by households that report revolving debt habitually, conditional on owning a credit
card. The upper bound of coholders is given by households that hold more than 10% of
monthly income in liquid assets and debt. The lower bound is given by households that
additionally report revolving debt habitually. Overall, regardless of the specific defini-
tions used, the patterns remain identical: on the extensive margin, credit card borrowing
and coholding has experienced a slight decrease after the global financial crisis and has
been increasing ever since.
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A.2 Data Description

The New York FED Survey of Consumer Expectations (SCE) is a monthly online survey of
a rotating panel of around 1,300 households. It collects information on household expec-
tations and decisions on a variety of topics and provides detailed accounts of household
income, balance sheets, and demographics.

We combine the monthly SCE core survey with two additional modules at lower fre-
quency, the Spending Survey and the Household Finance Survey, which contain informa-
tion on marginal propensities and household balance sheets. Our merged dataset covers
the period 2015-2018. We restrict the analysis to households aged 25-65 with income of
1000 USD or more. We drop households for which we do not observe income, marginal
propensities, or liquid assets and debt. For the regression analysis and binscatters, we
also trim the top 1% of the liquid asset and debt distribution, and the top 1% and bottom
1% of the liquid wealth distribution.

Next, we describe how selected variables are measured.

Marginal propensities to consume, save, and repay debt (SCE). Suppose next year you
were to find your household with 10% more income than you currently expect. What would you
do with the extra income?

Participants are asked to give both a qualitative and a quantitative response in which
they specify what percentage of additional income they would spend, save, or use to pay
down debt.

Liquid assets (SCE). Approximately what is the total current value of your [and your spouse’s/partner’s]
savings and investments (such as checking and savings accounts, CDs, stocks, bonds, mutual
funds, Treasury bonds), excluding those in retirement accounts? What proportion of the money in
your [and your spouse’s/partner’s] saving and investment accounts (excluding funds in retirement
accounts) is invested in: 1: Checking/saving accounts, 2:...

We define liquid assets as the value of savings held in category 1, checking and savings

accounts.

Liquid debt (SCE). Next consider all outstanding debt you [and your spouse/partner] have,
including balances on credit cards (including retail cards), auto loans, student loans, other per-
sonal loans, as well as medical or legal bills, but excluding all housing related debt (such as mort-
gages, home equity lines of credit, home equity loans). Approximately, what is the total amount of
your [and your spouse’s/partner’s] current outstanding debt? What proportion of your [and your
spouse’s/partner’s] current total outstanding debt (excluding all housing related debt) is due to: 1:
Credit cards, 2:...

61



We define liquid debt as the value of debt in category 1, credit cards. For comparabil-
ity, liquid debt in the SCF is measured as follows:

Liquid debt (SCF). After the last payment(s) (was/were) made, what was the total balance still
owed on (this account/all these accounts)?

Accounts refer to credit/company/store-branded/charge cards.

A.3 Additional Evidence on Marginal Propensities and Household Char-

acteristics

In this section, we consider extensions to Table (I} We add controls for illiquid assets and
debt, income, housing status, and financial literacy. We also investigate if introducing
balance sheet variables and income in standardized terms instead of USD values affects
our results. Table reports the results of our robustness exercises. Overall, our main

results are preserved qualitatively, irrespective of the specification.

Table A.1: Regressions of Marginal Propensities on Household Characteristics

in ‘000 USD Standardized

(] @ ®) @) ) () @) ®) ) (10) an 12)
Spend Save  Repay Debt Spend Save  Repay Debt Spend Save  Repay Debt Spend Save  Repay Debt

Liquid Assets 0.007  0.244**  -0.251*** 0.008  0.228**  -0.235"** 0235  7.874**  -8.086"* 0257  7.349*  -7.582"**
0.016)  (0.027) (0.024) (0.016)  (0.028) (0.025) (0.523)  (0.876) 0.777) (0.529)  (0.891) (0.798)
Liquid Debt -0.204*  -0.667**  0.872"*  -0.218** -0.702** 0921  -2.557** -8366™* 10935+  -2.730** -8.810~*  11.551***
(0.038)  (0.059) (0.078) (0.039)  (0.060) (0.076) 0.471)  (0.744) (0.973) 0.491)  (0.747) (0.953)
Illiquid Assets -0.000  0.000* -0.000 -0.306  0.984* -0.670
(0.000)  (0.000) (0.000) (0.256)  (0.328) (0.482)
Iliquid Debt 0.004* 0.002 -0.007* 0.902* 0.551 -1.458*
(0.001)  (0.002) (0.002) (0.300)  (0.493) (0.501)
Income -0.001 0.005** -0.004*** -0.267  1.534*** -1.270*
(0.000)  (0.001) (0.001) (0.143)  (0.207) (0.206)
Mortgager -5.988* 1911 4.061 -5.988"* 1911 4.061
(1.458)  (2.285) (2.420) (1.458)  (2.285) (2.420)
Homeowner -3.095  7.490* -4.473 -3.095  7.490™ -4.473
(1.764)  (2.564) (2.620) (1.764)  (2.564) (2.620)
Moderate financial literacy 0.418 1.087 -1.239 0.418 1.087 -1.239
(1.938)  (3.082) (3.288) (1.938)  (3.082) (3.288)
High financial literacy 2.850 -0.456 -2.106 2.850 -0.456 -2.106
(2.167)  (3.422) (3.687) (2.167)  (3.422) (3.687)
N 2742 2742 2742 2615 2615 2615 2742 2742 2742 2615 2615 2615
R? 0.051 0.158 0.185 0.065 0.174 0.200 0.051 0.158 0.185 0.065 0.174 0.200

Notes: Standard errors in parentheses. * p < 0.05, ** p < 0.01, *** p < 0.001. Additional controls include age,
gender, race, marital status, education, geography, and survey date. Income and balance sheet variables
enter the regression either in ‘000 USD or standardized. Mortgager refers to households with a mortgage;
Homeowner refers to households that own a home without having a mortgage. Households are classified
as moderately (highly) financially literate if more than half (all) of the questions on financial literacy were
answered correctly.
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A4 Home Equity Lines of Credit

This section analyzes the role of home equity lines of credit (HELOCs) in the determi-
nation of marginal propensities. We retrieve information on HELOCs from the housing
module of the SCE, which is fielded once a year for a subset of the core sample. Our
analysis comes with a few caveats. First, the availability of information on HELOCs re-
duces our sample to around one-fifth of our baseline sample. Second, HELOCs are not
necessarily measured at the same time of the year as other balance sheet items. Third, we
cannot distinguish between home equity loans and HELOCs. For simplicity, we refer to
this composite as HELOC.

Table reports our baseline regression for the subsample of households for which
we observe HELOCs, with and without HELOCs included in the regression. Our results
remain largely unaffected by the inclusion of HELOCs in the regression as the coefficients
are virtually identical across the specification with and without HELOCs. Similarly to
credit card debt, a higher amount of HELOC debt is associated with a lower MPC. In
terms of magnitude, however, an additional 1,000 of HELOC debt only reduces the MPC
by 0.09 pp compared to 0.26 pp for credit card debt. This is not surprising given that
interest rates on HELOCs tend to be substantially lower than interest rates on credit card
debt.

Table A.2: Regressions of Marginal Propensities on HELOCs

(1) ) ) (4) ®) (6)
Spend Save  Repay Debt Spend Save  Repay Debt
Liquid Assets  -0.042  0.203*** -0.162* -0.048  0.201* -0.154*

(0.026)  (0.058) (0.059) (0.026)  (0.058) (0.059)

Liquid Debt  -0.266** -0.606"*  0.872*  -0255"* -0.602°**  0.857***
(0.056)  (0.109) (0.126) (0.055)  (0.109) (0.125)

HELOC -0.088*  -0.032 0.120*
(0.025)  (0.047) (0.061)

N 537 537 537 537 537 537

R? 0201 0261 0.306 0210  0.261 0.310

Notes: Standard errors in parentheses. * p < 0.05, ** p < 0.01, *** p < 0.001. Additional controls include
age, gender, race, marital status, education, geography, and survey date. Balance sheet variables enter the
regression in "000 USD.
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A.5 Empirical Evidence from Other Datasets

This section explores to what extent our empirical results on the relation between marginal
propensities and household liquid balance sheets are generalizable to other settings. For
this purpose, we repeat our analysis using two alternative datasets, one for Italy (Jappelli
and Pistaferri,|2014) and one for the Netherlands (Christelis et al., 2019).

A.5.1 Italian Survey of Household Income and Wealth

We first revisit the empirical evidence in Jappelli and Pistaferri (2014) (JP14). The authors
find a negative gradient between the MPC and cash-on-hand, defined as financial assets
plus income. They also provide suggestive evidence for indebted households having
lower MPCs. We will explore this aspect in more detail.

The authors use the following question from the 2010 wave of the Italian Survey of
Household Income and Wealth (SHIW) to elicit MPCs:

Imagine you unexpectedly receive a reimbursement equal to the amount your household earns
in a month. How much of it would you save and how much would you spend? Please give the
percentage you would save and the percentage you would spend.

The question is broadly comparable to the one posed in the SCE, but does not dis-
tinguish between saving and repaying debt. For this reason, we only analyze the MPC.
Empirically, we closely follow the strategy in JP14. We estimate a cross-sectional Tobit
regression of the MPC on quantiles of liquid wealth, liquid debt, and a set of covariates
that includes age, gender, marital status, education, location, and family size. Different
from JP14, we focus on liquid wealth and financial debt instead of cash-on-hand to be
closer to the specification estimated in Table |l However, our results are similar when we
use cash-on-hand instead of liquid wealth.

Liquid, or financial wealth, is composed of financial assets and debt. Financial assets
include deposits, government securities, trade credit, and other securities. Financial debt
includes liabilities to banks and financial companies, trade debt, and liabilities to other
households. Most liquid debt consists of bank liabilities, as credit cards are much less
common in Italy than in the United States.

Table reports the results of this exercise. Column 1 shows that the MPC is de-
creasing in liquid wealth, in line with the findings in JP14. The higher the quintile of the
liquid wealth distribution, the lower the MPC compared to the first quintile that serves as
the comparison group. Once we additionally control for the composition of liquid wealth
by including terciles of the liquid debt distribution, we observe that for a given quantile
of wealth, the MPC is again decreasing in the amount of debt that is held. This effect
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Table A.3: Regressions of MPC on Household Liquid Balance Sheet in SHIW

(1) (2) (3)
MPC  MPC  MPC

II net financial wealth quintile -0.025  -0.093***
(0.022)  (0.023)
I1I net financial wealth quintile -0.066™*  -0.144"*
(0.018)  (0.019)
IV net financial wealth quintile -0.131™*  -0.208***
(0.018)  (0.020)
V net financial wealth quintile -0.175**  -0.262**
(0.019)  (0.021)
I financial debt tercile given pos. debt -0.153***
(0.022)
IT financial debt tercile given pos. debt -0.138"**
(0.024)
III financial debt tercile given pos. debt -0.224*
(0.026)
IT gross financial wealth quintile -0.093*
(0.019)
III gross financial wealth quintile -0.153***
(0.020)
IV gross financial wealth quintile -0.228"*
(0.020)
V gross financial wealth quintile -0.243**
(0.022)
N 7950 7950 7950
R? 0.071 0.078 0.075

Notes: This table reports results from a Tobit regression of the MPC on household balance sheets and a set of
covariates that includes age, gender, marital status, education, location, and family size. For net and gross
financial wealth quantiles, the first (lowest) quantile serves as the comparison group. For financial debt
terciles, households without financial debt form the comparison group. Standard errors in parentheses. *
p < 0.05, " p < 0.01, ** p < 0.001

becomes stronger for higher quantiles of debt. Note that here, the comparison group
consists of households without liquid debt and terciles are constructed conditional on
holding positive amounts of liquid debt. In Column 3, we control for gross instead of net
tinancial wealth, defined as the sum of financial assets and debt. We find that, similarly
to the results in the SCE, the MPC decreases in the amount of gross wealth held.
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A.5.2 CentER Internet Panel

We next revisit the evidence in Christelis et al.|(2019) that uses the Dutch CentER Internet
panel maintained by CentERdata at Tilburg University. The authors find a negative gra-
dient between the MPC and cash-on-hand, defined as financial assets plus income. MPCs
are elicited through the following question:

Imagine you unexpectedly receive a one-time bonus from the government equal to the amount
of net income your household earns in three-months. In the next 12 months, how would you use
this unexpected income transfer?

The survey allows households to choose between savings, repaying debt, durable con-
sumption, and non-durable consumption. We focus on non-durable consumption as our
measure of the MPC. Compared to the SCE, the income change is larger and the question
explicitly mentions the horizon over which the money would be spent.

For the regression analysis, we closely follow the empirical strategy in|Christelis et al.
(2019). In particular, we estimate a cross-sectional OLS regression of the MPC on quantiles
of financial wealth, financial debt, and a set of covariates that includes age, gender, and
household size. Different from |Christelis et al.| (2019), we focus on financial wealth and
tinancial debt instead of cash-on-hand to be closer to the specification estimated in Table
However, our results also hold when we use cash-on-hand instead of liquid wealth.
Note that financial debt excludes mortgage debt.

Table[A.4)reports the results of this exercise. Column 1 shows that the MPC is decreas-
ing in financial wealth, in line with the findings in Christelis et al.| (2019). Households in
higher quartiles of the financial wealth distribution have higher MPCs on average com-
pared to the lowest quartile, which serves as the comparison group. Once we additionally
control for the composition of financial wealth by including measures of financial debt,
we observe that for a given quartile of wealth, the MPC is again decreasing in the amount
of debt. Due to the relatively small sample, we split households into three groups: no
tinancial debt (around 80%), low financial debt holdings (below median conditional on
positive debt), and high financial debt holdings (above median conditional on positive
debt). The comparison group consists of households without financial debt. In Column
3, we control for gross instead of net financial wealth, defined as the sum of financial as-
sets and debt. We find that, similar to the results in the SCE, the MPC is decreasing in
the amount of gross wealth held. With respect to the MPS and MPRD, we observe similar
patterns as in our baseline regression. The MPS is increasing in net wealth, but decreasing
in debt. The MPRD instead is decreasing in net wealth but increasing in debt.
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Table A.4: Regressions of MPC on Household Liquid Balance Sheet in CentER

Q) @ ®3) @)

©)

(6)

@)

®)

)

MPC MPC MPC MPS MPS MPS MPRD MPRD MPRD
II net financial wealth quartile -0.010  -0.024 0.088**  0.055* -0.106**  -0.052*
(0.013)  (0.014) (0.023)  (0.024) (0.022)  (0.021)
IIT net financial wealth quartile -0.038**  -0.054*** 0.097***  0.058* -0.102***  -0.038
(0.013)  (0.014) (0.023)  (0.025) (0.022)  (0.023)
IV net financial wealth quartile -0.014  -0.030 0.143**  0.105*** -0.170*  -0.109***
(0.014)  (0.015) (0.025)  (0.026) (0.022)  (0.022)
Low financial debt given pos. debt -0.039** -0.080** 0.142%**
(0.015) (0.029) (0.029)
High financial debt given pos. debt -0.044** -0.108*** 0.171%*
(0.016) (0.029) (0.031)
II gross financial wealth quartile -0.039** 0.009 -0.004
(0.013) (0.023) (0.021)
III gross financial wealth quartile -0.041* 0.023 0.014
(0.013) (0.024) (0.022)
IV gross financial wealth quartile -0.026 0.080"* -0.082"**
(0.014) (0.025) (0.019)
N 1332 1332 1332 1326 1326 1326 1332 1332 1332
R? 0.025 0.034 0.028 0.028 0.040 0.010 0.071 0.118 0.040

Notes: This table reports results from an OLS regression of the MPC, MPS, and MPRD on household bal-
ance sheets and a set of covariates that includes age, gender, and household size. For net and gross financial
wealth quartiles, the first (lowest) quartile serves as the comparison group. For financial debt, households
without financial debt form the comparison group. Low financial debt includes households with debt be-
low median conditional on positive debt; high financial debt includes households with debt above median
conditional on positive debt. Heteroskedasticity-robust standard errors in parentheses. * p < 0.05, **
p < 0.01,** p < 0.001

A.6 Comparison of SCE and SCF

This section compares households” balance sheets in the SCE and the SCF. Table pro-
vides an overview. On average, households in the SCE hold fewer assets but more liquid
debt than in the SCF. They also hold fewer total assets but more total debt. Inspecting me-
dian wealth levels, households hold comparable levels of liquid and total wealth across
the two surveys. In terms of income, households are very similar across the entire distri-
bution. Coholding is somewhat more prevalent in the SCF. Figure provides a visual
comparison of the entire distribution of liquid assets and debt.

A.7 Income in the Liquidity-in-Advance Constraint

In this section, we determine if our results are sensitive to the specification of the liquidity-
in-advance constraint. Specifically, we solve a version of the model in which current

income enters the constraint; that is:
Oc; < ar + yy,
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Table A.5: Comparison of SCE and SCF

SCE SCF

Mean p25  p50 p75 Mean p25  pS0 p75
Liquid assets 1759 000 150 12.00 2219 050 320 1250
Liquid debt 9.38 0.00 1.30 7.50 2.88 0.00 0.00 2.20
Liquid wealth 821 -450 0.00 10.00 19.31 0.00 1.20 10.16
Total assets 44276 15.00 185.00 456.00 718.63 26.10 176.70 457.00
Total debt 142.39 5.00 35.00 142.00 114.79 3.00 4495 153.60
Total wealth 298.27 -1.84 90.00 30850 603.83 825 81.44 307.08
Income 104.19 32.00 63.00 105.00 111.05 31.39 60.76 105.31
Co-holder share  0.31 0.34
Observations 2871 4580

Notes: This table compares the distribution of household balance sheets and income across the SCE and SCF.
Survey weights are applied. Liquid assets are defined as funds in checking and savings accounts. Liquid
debt is defined as credit card debt. Households are considered coholders if they hold more than 10% of
monthly income in liquid assets and debt. SCE data refer to the period 2015-2018, SCF data to 2016.

Figure A.2: Distribution of Liquid Assets and Debt in SCE and SCF
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Notes: SCE data refer to the period 2015-2018, SCF data to 2016. Unweighted distributions are reported.
Liquid assets and debt are reported in thousand USD and truncated at 100 and 30, respectively.

We recalibrate the model to again match the 75th percentile of the debt-to-income distri-
bution, but target the share of coholders instead of the median asset-to-income ratio.
Table reports the resulting moment. The model with income in the LIA generates
a coholding share that matches the one in the data. At the same time, it also matches
the 75th percentile of the liquid debt-to-income distribution. However, the addition of
income worsens the model fit on the asset side. Because households can now finance part

of their consumption with current income, they hold fewer assets, which yields coun-
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terfactually low asset holdings. Nonetheless, the model still matches average marginal
propensities quite well. In unreported analysis, we also observe that marginal propensi-
ties across household balance sheets are similar to the baseline model. This suggests that
the precise specification of the LIA-constraint does not materially affect our qualitative

conclusions.
Table A.6: Comparison of Model and Data Moments with Income in LIA

Panel A: Internally Calibrated Parameters

Parameter Description Model with income in LIA
15} Annual discount factor 0.90855
0 Share of liquid consumption 0.85

Panel B: Targeted Moments
Data Model with income in LIA

Liquid Debt (75" Pct.)  0.41 0.41
Share of co-holders (%) 26.6 26.6

Panel C: Untargeted Moments

Data Model with income in LIA

Distribution of assets and debt

Liquid Assets (Mean) 2.04 0.31
Liquid Assets (Median) 0.61 0.14
Liquid Debt (Mean) 0.50 0.25
Liquid Debt (Median) 0.00 0.08
Liquid Wealth (Mean) 1.54 0.05
Liquid Wealth (Median) 0.31 0.06
Joint distribution of assets and debt
Liquid debt-to-asset ratio (75" Pct.) 0.80 3.95
Marginal propensities
Avg. MPC 16.8 16.5
Avg. MPRD 39.2 41.9
Avg. MPS 44.0 43.0

Notes: Liquid assets and debt are expressed relative to monthly income. Liquid assets are defined as the
sum of checking and savings accounts plus idle money in brokerage accounts in the data. Liquid debt is
defined as credit card debt, measured by the balance due after the last statement was paid. Households are
coholders if they hold more than 10% of monthly income in liquid assets and debt. Balance sheet data are
taken from the SCF 2016, while marginal propensities are taken from the SCE 2015-2018.
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Figure A.3: Marginal Propensities to Consume and Repay Debt out of Income
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Notes: Dashed line denotes the average marginal propensity in the sample. Top and bottom percent of
marginal propensities in the model are winsorized to avoid outliers caused by numerical error.

A.8 Marginal Propensities out of Income Versus Assets

This section reports marginal propensities out of income shocks and illustrates that they

are not too different from those out of asset shocks. Figure |A.3[shows the unconditional
distribution of MPCs and MPRDs out of income. The correlation between the MPC out
of income and asset shocks is around 0.75.
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