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Abstract

We study the size of government spending multipliers in a general equilibrium model with search
and matching frictions in which we allow for different levels of household indebtedness. The main
results of the paper are: (a) the presence of impatient households and private debt helps generate
government spending multipliers greater than 1; (b) as financial conditions worsen and impatient
consumers find it more difficult to borrow (i.e. in a credit crunch), the size of the government
spending multiplier falls; (c) conversely, employment, vacancies and unemployment multipliers are
larger when access to credit becomes more difficult; and (d) the model explains the observed pattern
of responses of labour market variables, housing prices and private debt to a fiscal shock reasonably
well. On these grounds it outperforms the standard model with Rule-of-Thumb consumers whose
predictions for the labour market are at odds with the data.
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In this paper we analyse the effect of household leverage in the response of 

macroeconomic variables to a government spending shock. Our work is motivated by 

two facts. First, the discussion on the output and employment effects of government 

spending stimuli -and the reaction of the economy to their withdrawal- which has been 

central to the political and academic debate over the last few years. Second, the rise in 

private debt, which has been one of the most important developments in the run-up to 

the financial crisis. According to the IMF's 2012 World Economic Outlook, the ratio of 

household debt to income rose by an average of 39 percentage points to 138 percent in 

advanced economies over the five-year period preceding 2007. Thus, the current 

financial crisis has caught most firms and households in a highly leveraged position 

with mortgages and other loans, after many years of financial deepening linked to the 

growing demand for housing. 

 

The main results of the paper can be summarised as follows. First, in line with the 

results of Eggertsson and Krugman (2012), we find that the presence of borrowing 

constraints and household indebtedness increases the value of the multiplier as 

compared with a model in which there is no private debt. Second, as financial 

conditions worsen and impatient consumers find it more difficult to borrow (i.e. in a 

credit crunch) the size of the government spending multiplier falls. These results can be 

read in two ways regarding the current policy debate. When debt levels are high due to 

easy access to credit, fiscal multipliers are expected to be large. However, fiscal 

expansions might lose strength after a credit crunch because constrained consumers find 

it more difficult to borrow. Third, although output multipliers fall as financial 

conditions tighten, (un)employment multipliers increase. In economies in which credit 

is scarce, the increase in negotiated wages after the fiscal expansion is more moderate. 

This makes posting new vacancies a more appealing option for firms so the increase in 

total working hours takes place mostly through new jobs. Fourth, the model explains the 

observed pattern of responses of labour market variables, housing prices and private 

debt to a fiscal shock reasonably well. On these grounds it outperforms the standard 

model with RoT households, which produces an even larger fiscal multiplier, but whose 

predictions for the labour market are at odds with the data. In the RoT model, the sharp 

increase in consumption pushes up negotiated wages so strongly that firms are less 

inclined to post new vacancies and prefer to exploit the intensive margin instead, 

causing a reduction in total employment. 
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1. Introduction
In this paper we analyse the effect of household leverage in the response of macroeconomic
variables to a government spending shock. Our work is motivated by two facts. First, the
discussion on the output and employment effects of government spending stimuli -and
the reaction of the economy to their withdrawal- which has been central to the political
and academic debate over the last few years. Examples include Romer and Bernstein
(2009), Cogan et al. (2010) and Uhlig (2010), regarding the expected impact of the US
fiscal packages. Second, the rise in private debt, which has been one of the most im-
portant developments in the run-up to the financial crisis. According to the IMF’s 2012
World Economic Outlook, the ratio of household debt to income rose by an average of
39 percentage points to 138 percent in advanced economies over the five-year period
preceding 2007. Thus, the current financial crisis has caught most firms and households in
a highly leveraged position with mortgages and other loans, after many years of financial
deepening linked to the growing demand for housing.

Some recent papers have pointed out the linkage between the presence of strongly
debt-constrained agents and economic activity in the present slump. The IMF has shown
that consumption and employment have fallen more in countries where the household
debt to disposable income ratio was higher before the crisis (see Figure 2 in IMF WEO,
2012). Mian and Sufi (2010) exploit county-level data for the US and find clear correlation
between the growth in household leverage from 2002 to 2006, the fall in house prices and
the rise in unemployment after the crisis. Glick and Lansing (2010) show that the countries
that experienced the largest declines in household consumption after the financial crisis
were those that prior to 2007 witnessed the highest increases in house prices and house-
hold leverage. In a fully specified dynamic model, Hall (2011) studies the response of
output and unemployment when the economy is hit by adverse forces related to the stock
of housing, the number of liquidity constrained households and the degree of financial
frictions. Also, Monacelli et al (2011) have shown that credit shocks can generate large
and persistent (un)employment fluctuations, their mechanism operating through firms’
incentive to borrow in order to affect wage bargaining.

However, despite the role of private leverage in the current economic crisis, house-
hold debt has usually been absent from the theoretical analysis of fiscal policy1. Most
fiscal multiplier models were populated either by Ricardian consumers or by households
without access to financial markets. These are two extreme cases as far as the composition
of the balance sheet of households is concerned: while Ricardian consumers hold assets

1 A non-exhaustive list of exceptions includes Callegari (2007), Roeger and int Veld (2009), Eggertsson and
Krugman (2012) and Guerrieri and Lorenzoni (2011). Other approaches connect fiscal policy and financial fric-
tions through the effect on the financial premium paid by firms (see Fernández-Villaverde, 2010 and Carrillo and
Poilly, 2010).
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but have no debt, the so called Rule-of-Thumb (RoT) or hand-to-mouth consumers do
not save or borrow and, hence, have neither assets nor liabilities. Ricardian household
consumption is driven by expected lifetime income, which might be negatively affected
by a fiscal expansion through several channels, such as an interest rate rise, a fall in asset
prices, or a fiscal expansion reversal, whereas RoT consumption depends only on current
labour income, which increases after public spending rises.

But many households not only have assets, but also liabilities, so their consumption
decisions are affected by the evolution of their net worth, including real estate and private
debt. In this paper we study the size of fiscal multipliers, paying special attention to
the main determinants of consumption, labour income and net worth and we augment
the canonical Neo-Keynesian model in two directions to that end. We include financial
frictions drawing on Iacoviello (2005). All agents in the economy participate in the finan-
cial market, but due to differences in their subjective valuation of the future, the most
impatient of them borrow from the patient ones. The amount of borrowing is limited by
the value of the collateral given by the expected value of the household’s housing holding.
Hence, even constrained consumers are somehow engaged in intertemporal substitution,
such that a modified version of the Euler condition on consumption still prevails. Also,
as the labour market dynamics is essential in the transmission of fiscal impulses, we
allow for two-sided market power, wage bargaining and matching frictions à la Mortensen
and Pissarides (1994). Hence, we take up the challenge launched by Pissarides (2011) of
integrating the financial sector and the labour market.

Our work relates to Eggertsson and Krugman (2012), who include debt in a macro
model and find that the presence of constrained borrowers strengthens the effect of fiscal
policy. The presence of debt, which households must service, opens up a channel through
which fiscal stimuli might have a strong marginal effect on consumption. An increase
in public spending pushes up labour income and reduces the real value of debt through
inflation, leading to a strong response of consumption.

We develop this set-up by considering that household borrowing is endogenous and
most importantly that a great proportion of it is not devoted to current consumption, but
rather to purchase a particular asset: housing. In most advanced economies, including the
US and the European Union, mortgages reached around 80% of total household borrowing
before the crisis, which is of great significance for the analysis of consumption decisions,
as the value of housing is a key determinant of net worth. In the presence of collateral
requirements, the predominance of housing in borrowing has additional implications for
consumption. While higher housing prices during the boom expanded available collateral,
their continuous decline during the deleveraging period may have aggravated the credit
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crunch by further depressing private spending2.
Regarding the analysis of fiscal policy, the presence of leveraged asset holders cre-

ates a new channel through which government spending may influence consumption.
Lending contracts are usually expressed in nominal terms and, thus, a fiscal stimulus
that raises inflation erodes the real value of outstanding debt with a positive effect on
consumption. However, both borrowers and also lenders possess assets (housing), the
price of which might also be negatively affected by a fiscal expansion (an effect that was
already pointed out by Matsuyama, 1990). Thus, the net worth of borrowers suffers two
opposite effects after a fiscal expansion that, in conjunction with the response of labour
income, determine the size of the multiplier. The importance of household’s mortgages
and collateralized assets to frame the effects of fiscal policy has also been discussed by
Cloyne and Surico (2014), who find that households with mortgage debt exhibit a large
response of consumption to changes in income taxes. Similarly, Kaplan, Violante and
Weidner (2014) find that wealthy hand-to-mouth households (i.e. households with little
or no liquid wealth but with a sizable amount of illiquid assets, such as houses) display a
high propensity to consume out of transitory income changes.

The main results of the paper can be summarised as follows. First, in line with
the results of Eggertsson and Krugman (2012), we find that the presence of borrowing
constraints and household indebtedness increases the value of the multiplier as compared
with a model in which there is no private debt.

Second, as financial conditions worsen and impatient consumers find it more dif-
ficult to borrow (i.e. in a credit crunch) the size of the government spending multiplier
falls. These results can be read in two ways regarding the current policy debate. When
debt levels are high due to easy access to credit, fiscal multipliers are expected to be large.
However, fiscal expansions might lose strength after a credit crunch because constrained
consumers find it more difficult to borrow. In other words, it is not the level of debt, but
the (marginal) access to new credit that tends to augment the multiplier. Brückner and
Tuladhar (2014) present empirical evidence in line with this result and find that firms’
financial distress has a significant negative effect on the government spending multiplier,
in contrast to economic slack that has a significant positive effect.

Third, although output multipliers fall as financial conditions tighten, (un)employment
multipliers increase. In economies in which credit is scarce, the increase in negotiated
wages after the fiscal expansion is more moderate3. This makes posting new vacancies a

2 Adam et al. (2011) develop a model to show the connection between housing prices, consumption and the
current account.

3 This result is akin to that of Monacelli et al. (2011) although the economic rationale is different. In our
case, credit shortages trigger a strong reaction of the marginal utility of consumption that weakens the relative



HOUSEHOLD LEVERAGE AND FISCAL MULTIPLIERS 5

more appealing option for firms so the increase in total working hours takes place mostly
through new jobs.

Fourth, the model explains the observed pattern of responses of labour market
variables, housing prices and private debt to a fiscal shock reasonably well. On these
grounds it outperforms the standard model with RoT households, which produces an even
larger fiscal multiplier, but whose predictions for the labour market are at odds with the
data. In the RoT model, the sharp increase in consumption pushes up negotiated wages
so strongly that firms are less inclined to post new vacancies and prefer to exploit the
intensive margin instead, causing a reduction in total employment.

The paper is organised as follows. Section 2 presents the results from the VAR
analysis and relates them to other empirical evidence. Section 3 summarises the baseline
model with borrowers and lenders in a search and matching framework. Section 4 intro-
duces the results. We begin by comparing the impulse response functions to a government
spending shock in models with and without borrowing constraints. Then, we present our
core results by computing the value of the multipliers when private leverage varies in the
economy. Finally, we discuss the different reactions of variables in a model of financially
constrained consumers with neither assets nor liabilities (hand-to-mouth consumers) and
establish the differences with respect to our baseline model. Section 5 concludes.

2. Empirical evidence
In this section we first present an abridged overview of the empirical evidence regarding
the effects of government spending shocks, more specifically those most closely related to
our model below. Next, we perform our own VAR analysis including the variables that
play a key role in the transmission mechanism in our theoretical model.

The empirical analysis of the fiscal multiplier gathered momentum after the work
of Blanchard and Perotti (2002), who estimated a VAR for the US economy with a careful
identification approach to the effect of discretionary fiscal policy changes. They found
that, consistent with a Keynesian view, output and consumption increase in response to
a positive government spending shock. These results are in line with those obtained in
Burnside et al. (2004), Fatás and Mihov (2001) and Galí et al. (2007), among others. In
contrast with these results, another stream of the literature has found that fiscal policy
may have non-Keynesian effects. Beginning with the work of Giavazzi and Pagano (1990),
many studies have analysed the macroeconomic effect of fiscal consolidations. In their
survey of this literature, Hemming et al. (2002) conclude that there are many examples in

bargaining position of workers. In their paper the the lack of credit strengthens the relative power of firms in
negotiations.
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which fiscal contractions have had expansionary effects on output, private consumption
and investment.

The financial crisis has aroused renewed interest in the effects of fiscal policy as
the debate involving Romer and Bernstein (2009), Cogan et al. (2010), Uhlig (2010) and
Taylor (2011) demonstrates. There is now widespread consensus about the importance
of the monetary policy reaction to fiscal shocks as a major determinant of the size of the
multipliers as Woodford (2011) emphasises. These multipliers become unusually large if
the economy hits the zero bound of the nominal interest rate, as shown by Christiano et al
(2011)4.

According to Ramey’s recent review of the literature (Ramey, 2011a), the theoretical
work on government spending yields a wide range of possible values for the multiplier,
depending on the assumptions in each model, the way monetary policy reacts or how
government spending is financed and its degree of persistence. However, looking at the
empirical work, Ramey concludes that "...despite significant differences in methodology, the
range of plausible estimates for the multiplier in the case of a temporary increase in government
spending that is deficit financed is probably 0.8 to 1.5" although "...reasonable people could argue
that the multiplier is 0.5 or 2.0 without being contradicted by the data". Also, in their empirical
survey, Spilimbergo et al. (2009) conclude that "the size of the fiscal multiplier is country-,
time-, and circumstance-specific".

In any case, most of the empirical work tends to favour the view that government
spending multipliers are positive, although there is still no agreement regarding the mech-
anism by which the rise in GDP takes place. More specifically, in neoclassical models
where consumers fully optimise intertemporally, increases in government spending lead
to a decline in consumption, while in models populated with rule-of-thumb consumers
the opposite is true. Galí et al. (2007) summarise the empirical evidence to this respect and
conclude that none of the evidence appears to support the kind of strong negative comove-
ment between output and consumption predicted by the neoclassical model in response to
changes in government spending. The bulk of empirical papers focusing on the response
to changes in government spending tend to support the traditional Keynesian hypothesis
that consumption expenditure rises after a positive government spending shock. From
a more microeconomic point of view, recently Parker et al (2011) and Misra and Surico
(2011) also find a significant positive response of consumption to government payments.

The ultimate effects of fiscal expansions on the economy crucially depend on the re-
action of employment. Despite this circumstance, the response of labour market variables
to fiscal shocks has received less attention in the literature. However, the empirical liter-

4 In contrast, Alesina and Ardagna (2010) argue that fiscal contractions might even be expansionary under
fairly general conditions.
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ature on this issue points towards a government spending shock having a positive effect
on vacancies and employment and a negative effect on unemployment (see Monacelli et
al, 2010, and Ravn and Simonelli, 2008). Brückner and Pappa (2010) find a positive effect
on employment, although the unemployment rate may not fall due to an increase in the
participation rate.

As regards the role of financial conditions, recent literature points towards the im-
portance of the reaction of asset prices as a transmission mechanism in the final value of
the multiplier, something that will be of key importance in our theoretical analysis. In
particular, some empirical studies find that a positive government consumption shock
generates a reduction in housing and other asset prices. Ardagna (2009), using a panel of
OECD countries, shows that stock market prices surge around times of substantial fiscal
tightening and plunge in periods of very loose fiscal policy. Similarly, Agnello and Sousa
(2011 and 2012) produce robust evidence, using a panel vector auto-regressive (PVAR)
approach for ten industrialised countries, that positive fiscal shocks lead to a temporary
fall in stock prices and a gradual and persistent decrease in housing prices.

Most of the papers mentioned so far look at the interaction among a subset of the
variables we are interested in. We next use a unified VAR framework that looks at all the
relevant variables in our model: output, consumption, labour market aggregates, housing
prices and household debt. Following Fatás and Mihov (2001) and Blanchard and Perotti
(2002), the identification scheme assumes that government spending is predetermined
and does not react to other shocks in the model within the same quarter. Thus, we use
a Choleski decomposition and place government spending as the first variable.

We follow a model strategy akin to Monacelli et al. (2010). We estimate a set of
seven-variables VARs that include a fixed set of five variables to which we add different
pairs in turn. The common set of variables are the following: the log of real per-capita
government consumption, the log of real per-capita GDP, the log of real per-capita private
consumption (of non durables and services), the nominal interest rate on 3-month T-bills
and the log of real per-capita government tax revenues (tax receipts less current transfers,
interest payments and subsidies). All data series are taken from FRED, except government
consumption and tax revenues, which come from BEA. Our sample covers the period
1964:1–2007:4. It starts in 1964, conditioned by the availability of housing prices. The end
date avoids using data of the Great Recession period, during which the multiplier might
be largely driven by the zero lower bound, a fact from which we abstract later in our
theoretical analysis. All our specifications include four lags for the endogenous variables,
a constant, a time trend and a quadratic time trend. We construct three dummies taking
values of one for the three "Ramey–Shapiro" war dates in our sample, i.e 1965:1, 1980:1 and
2001:3 (see Ramey and Shapiro, 1998 and Ramey, 2011b), and then include lags 0-4 of these
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dummies as exogenous variables in the VAR. This approach is also used by Monacelli et al.
(2010), Rossi and Zubairy (2011) and Corsetti et al (2012) as a way to control for anticipated
changes in government spending.

In the first specification we add the log of per-capita total employment and the log of
per-capita total weekly hours to the fixed set of variables. Figure 1 displays the responses5

to a one-percentage point of GDP shock in government spending of: total tax revenues,
private consumption, GDP, as well as government spending itself. The responses of the
variables in Figure 1 are normalised as percentage points of GDP. The government spend-
ing shock increases consumption and GDP on impact, implying an impact GDP multiplier
of 1.08. The effect of the shock is very persistent and both consumption and GDP peak
after two years. The estimated cumulative output multipliers are 1.38 for the first year and
1.89 over a two-year horizon. Interestingly, we also find a significant rise in tax revenues
that reaches the same magnitude as the initial increase in government spending after two
years. The responses of employment and hours can be found in the first column of Figure
2. Employment rises with a peak response of about 1.5% after ten quarters, whereas hours
significantly peak at about 3% after two years. This implies a rise in hours per worker of
around 1.5% between the eighth and the tenth period.

In the next specification we add the log of per-capita total unemployment and the
log of per-capita vacancies6. Results are in column 2 of Figure 2. Unemployment expe-
riences a significant and persistent fall, peaking at about 18 percentage points after nine
quarters. Vacancies also increase persistently, reaching a peak of near 15 percent after eight
quarters.

Next, we include the log of real hourly earnings (as a measure of wages) and the log
of per-capita civilian labour force. Wages increase by about 2 percentage points after two
years, whereas the labour force displays very persistent behaviour, increasing slowly and
peaking after the third year (third column of Figure 2).

Overall, our results for the different VAR specifications that include labour market
variables confirm the results of Monacelli et al (2010). However, we are primarily inter-
ested in the response of housing prices and household debt to the fiscal shock. To this end
we add housing prices (constructed as a Fisher index) and outstanding household debt in
the form of mortgages, to the common set of variables. In order to check the robustness of
results to the definition of the variables, we also consider an alternative pair of variables: a
Laspeyres housing price index and the household credit market debt outstanding. Results

5 Responses are averages derived from 1000 Monte Carlo replications and are accompanied by one standard
error confidence bands.

6 We use the Conference Board help-wanted advertising index, which ends in 2006. Thus, we extrapolate to
2012 using the series from the online help-wanted advertising index that starts in 2005.
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Figure 1: Impulse responses to a 1% of GDP increase in government spending.
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Figure 2: Impulse responses to a 1% of GDP increase in government spending.
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are in Figure 3 where, again, the responses of mortgages and household debt are expressed
as percentage points of GDP. After a positive government spending shock housing prices
fall and private debt increases, regardless of the definition of the variables we use. The
decrease in housing prices is more intense when prices are measured by a quality constant
Laspeyres index (about 3.2 percentage points after one year), but lasts longer when a
Fisher index of housing prices is used (after nine quarters the fall in housing prices is
still significant). According to the first row in Figure 3 the fiscal shock provokes a marked
reaction in household debt (peak multipliers of 3.2 and 2.7 respectively).

Finally, our VAR results have been checked for robustness through additional sen-
sitivity exercises and found them to be fairly robust across different specifications. In par-
ticular, we have looked at different dimensions while performing the sensitivity analysis:
the change in the number of lags for endogenous variables; the exclusion of the quadratic
term from the trend; the change in the number of lags for the war period dummies (results
are available upon request). Additionally, in the appendix we provide three other sets of
results. First, extending the sample period until 2012:4, second removing the war dum-
mies from the models and, finally, following the approach of Favero and Giavazzi (2012),
substituting the nominal interest rate on 3-month T-bills by the ratio of government debt
to GDP. The only noticeable difference with the benchmark specification results affects the
dynamics of the labour force when the sample period is extended to 2012:4.

3. The model
We model a decentralised closed economy in which households and firms trade one final
good and two factors of production: productive capital and labour. Besides labour and
capital, households own all the firms operating in the economy. Households rent capital
and labour services to firms and receive income in the form of interest and wages. While
capital is exchanged in a perfectly competitive market, the labour market is non-Walrasian.
Firms post new vacancies every period, paying a fixed cost while the vacancy remains
unfilled. The fact that trade in the labour market is costly in terms of resources and time
generates a monopoly rent associated with each job match. It is assumed that workers and
firms bargain over these rents in Nash fashion. Each household is made up of working-age
agents who may be either employed or unemployed. If unemployed, agents are actively
searching for a job. Firm investment in vacant posts is endogenously determined and so
are job inflows. Job destruction is considered exogenous. The policy instruments of the
public sector are characterised by a standard interest rate rule and a fiscal rule in lump-
sum transfers.

The model goes one step beyond Mankiw’s model of savers and spenders (Mankiw,
2000). As in Kiyotaki and Moore (1997), Iacoviello (2005), Monacelli (2009) and Andrés
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Figure 3: Impulse responses to a 1% of GDP increase in government spending.

and Arce (2012), there are two types of representative households, Nl
t of them are patient

and Nb
t are impatient. All have access to financial markets and patient households are

characterised by having a lower discount rate than impatient ones; under fairly general
conditions patient households are net lenders and owners of physical capital, while im-
patient households are net borrowers. Due to underlying friction in the financial market,
borrowers face a binding constraint in the amount of credit they can take. The size of
the working-age population is given by Nt = Nl

t + Nb
t . Let 1 − τb and τb denote the

proportions of lenders and borrowers in the working-age population; these shares are
assumed to be constant over time, unless otherwise stated. Both types of households
delegate the bargaining process with firms to a trade union, as in Boscá et al. (2011). We
assume no growth in the working-age population.

In our setting fiscal multipliers are affected by both financial frictions and labour
market frictions, and both types of frictions interact. The share of impatient households in
total population and the propensity to borrow exert a direct effect on wage bargaining and
on labour market outcomes. As an example, unlike what happens to patient households,
an expansionary fiscal shock has a positive effect on borrowers’ consumption thus dimin-
ishing their marginal utility of further consumption. This pushes the implicit bargaining
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power in wage negotiations upwards, inducing an even stronger response of wages and
aggregate consumption.

Our labour market framework allows us to isolate the response of the intensive and
extensive labour margins. Specifically the presence of financial indicators in the bargain-
ing process amplifies the differential response among these two margins as the level of
household debt increases. This in turn generates a very different pattern of output and
(un)employment multipliers associated with financial deepening.

3.1 Patient households
The representative patient household maximises lifetime utility,

max
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Lower case variables in the maximization problem are normalized by the within group
working-age population (Nl

t ). In our notation, variables and parameters indexed by b and
l denote, respectively, impatient and patient households. Non-indexed variables apply
indistinctly to both types of households. Thus cl

t, xl
t, nl

t−1 and (1− nl
t−1) represent con-

sumption, housing holdings, the employment rate and the unemployment rate of patient
households. l1t and l2 are hours worked per employee and hours devoted to job seeking
by the unemployed. The time endowment is normalised to one. As we will explain later
firms and unions bargain over l1t whereas the amount of time devoted to job seeking (l2) is
assumed to be exogenous. Future utility is discounted at a rate of βl ∈ (0, 1), the parameter
− 1

η measures the negative of the Frisch elasticity of the labour supply and φx is the weight
of housing in life-time utility. The subjective value of leisure imputed by workers may
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vary across employment statuses (φ1 6= φ2).
The budget constraint (2) describes the various sources and uses of income. House-

holds earn labour income wtnl
t−1l1t, where wt stands for hourly real wages. There are

three assets in the economy. First, private physical capital (kl
t) that yields rt−1kl

t−1, where
rt represents the gross return on physical capital. Given that firms make extraordinary
profits, we assume that lenders receive these in the form of dividends dl

t. Second, patient
households lend in real terms −bl

t (or borrow bl
t) to the private sector and −bp

t to the
public sector. Debt contracts are set in nominal terms and they earn an amount −(1 +
rn

t−1)

(
bl

t−1
1+πt

+
bp

t−1
1+πt

)
from financial asset holdings, where rn

t−1 is the nominal interest rate

on loans between t− 1 and t. Third, there is a fixed amount of real estate in the economy
and the term qt

(
xl

t − xl
t−1

)
denotes housing investment by patient households, where qt

is the real housing price. Consumption and investment are respectively given by cl
t and

jl
t

(
1+ φ

2

(
jlt

kt−1

))
. Total investment outlays are affected by increasing marginal costs of

installation. Households receive (pay) lump sum transfers (taxes) from (to) the govern-
ment

(
trhl

t

)
.

The remaining constraints faced by Ricardian households concern the laws of mo-
tion for capital and employment. Each period private capital stock kl

t−1 depreciates at the
exogenous rate δ and is accumulated through investment jl

t. Thus, it evolves according to
(3).

Employment obeys the law of motion (4), where nl
t−1 and (1− nl

t−1) respectively
denote the fraction of employed and unemployed optimizing workers in the economy at
the beginning of period t. Each period, jobs are destroyed at the exogenous rate σ. Like-
wise, new employment opportunities come at the rate ρw

t that represents the probability
that one unemployed worker will find a job, which is taken as exogenous by individual
workers but is endogenously determined at aggregate level,

ρw
t (1− nt−1) = χ1vχ2

t [(1− nt−1) l2]
1−χ2 (5)

where vt stands for the number of active vacancies during period t.
For later use we define the marginal value of employment for a worker (λl

ht) as,

λl
ht ≡

∂W l
t

∂nl
t−1

= λl
1twtl1t +

(
φ1
(1− l1t)

1−η

1− η
− φ2

(1− l2)1−η

1− η

)
+ (1− σ− ρw

t )β
lEt

∂W l
t+1

∂nt

(6)
where W l(Ωl

t) represents the value function of households’ maximum utility. λl
ht measures

the marginal contribution of a newly created job to the utility of the household. The first
term captures the value of the cash-flow generated by the new job in t, i.e. the labour
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income measured according to its utility value in terms of consumption (λl
1t is the marginal

utility of consumption). The second term on the right-hand side of (6) represents the net
utility stemming from the newly created job. Finally, the third term represents the "capital
value" of an additional employed worker, given that the employment status will persist in
the future, conditional to the probability that the new job will not be lost.

3.2 Impatient households
Impatient households discount the future more heavily than patient ones, so their discount
rate satisfies βb < βl . They do not own physical capital or public debt and face the
following maximisation program,

max
cb

t ,bb
t ,xb

t

Et

∞

∑
t=0
(βb)t

 ln
(

cb
t

)
+ φx ln

(
xb

t

)
+ nb

t−1φ1
(1−l1t)

1−η

1−η

+(1− nb
t−1)φ2

(1−l2)1−η

1−η

 (7)

subject to a budget constraint, a law of motion of employment equivalent to (4), and a
specific liquidity constraint:

bb
t ≤ mbEt

(
qt+1 (1+ πt+1) xb

t
1+ rn

t

)
(8)

The maximum loan that an individual can get is a fraction of the liquidation value of the
housing stock held by the representative household; thus mb ∈ [0, 1] in (8) represents the
loan-to-value ratio. As shown in Iacoviello (2005), without uncertainty the assumption
βb < βl guarantees that the borrowing constraint holds with equality. The presence of
this borrowing constraint implies that impatient households’ intertemporal substitution is
limited as represented by the corresponding Euler equation in consumption,

λb
1t = βbEtλ

b
1t+1

(
1+ rn

t
1+ πt+1

)
+ µb

t (1+ rn
t ) (9)

where µb
t is the Lagrange multiplier of the borrowing constraint.

The marginal value of employment for an impatient household worker (λb
ht) can be

obtained as,

λb
ht ≡

∂Wb
t

∂nb
t−1

= λb
1twtl1t +

(
φ1
(1− l1t)

1−η

1− η
− φ2

(1− l2)1−η

1− η

)
+ (1− σ− ρw

t )β
bEt

∂Wb
t+1

∂nt

(10)
where λb

ht measures the marginal contribution of a newly created job to the utility of the
household and W l(Ωl

t) can be interpreted in the same way as for patient households.
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3.3 Production
The productive sector is organised in three different levels: (1) firms in the wholesale sector
use labour and capital to produce a homogenous good that is sold in a competitive flexible
price market at a price Pw

t ; (2) the homogenous good is bought by firms (indexed by j̃)
in the intermediate sector and converted, without the use of any other input, into a firm-
specific variety that is sold in a monopolistically competitive market, in which prices are
sticky; (3) finally there is a competitive retail aggregator that buys differentiated varieties
(y j̃t) and sells a homogeneous final good (yt) at price Pt.

The competitive retail sector

The competitive retail aggregator maximises

{
Pt

(∫
y(1−1/θ)

j̃t
d j̃

) θ
θ−1

-
∫

P̃jty j̃td j̃

}
. It buys

differentiated goods from firms in the intermediate sector and sells a homogeneous final
good yt at price Pt. Each variety y j̃t is purchased at a price P̃jt, where θ > 1 is a parameter
that can be expressed in terms of the elasticity of substitution between intermediate goods
κ ≥ 0, as θ = (1+κ) /κ. The first-order condition gives the following expression for the
demand of each variety:

y j̃t =

(
P̃jt

Pt

)−θ

yt (11)

Also from the zero profit condition of the aggregator, the retailer’s price is given by:

Pt =

[∫ 1

0

(
P̃jt

)1−θ
dj̃
] 1

1−θ

(12)

The monopolistically competitive intermediate sector

The monopolistically competitive intermediate sector comprises j̃ = 1, ... J̃ firms each of
which buys the production of competitive wholesale firms at a common price Pw

t and sells
a differentiated variety y j̃t at a price P̃jt to the final competitive retailing sector described
above. Variety producers stagger prices. Following Calvo (1983), only some firms set their
prices optimally each period. Those firms that do not reset their prices optimally at t adjust
them according to a simple indexation rule to catch up with lagged inflation. Thus, each
period a proportion ω of firms simply set P̃jt = (1+ πt−1)

ς P̃jt−1 (with ς representing the
degree of indexation and πt−1 the inflation rate in t− 1). The fraction of firms (of measure
1−ω) that set the optimal price at t seek to maximise the present value of expected profits.
There is an entry cost κ f , which ensures that extraordinary profits vanish in imperfectly
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competitive equilibrium.
The solution for this problem combined with (12) gives an expression for the aggre-

gate price level and inflation that depends on the marginal cost, m̂ct, and can be repre-
sented in log-linear form as,

πt = γ f Etπt+1 + $m̂ct + γbπt−1 (13)

where γ f = βl

1+ςβl , γb = ς

1+ςβl and $ =
(1−βl ω)(1−ω)

ω(1+ςβl)
.

The competitive wholesale sector

The competitive wholesale sector consists of j = 1, ...J firms each producing a homo-
geneous good that they sell at the same price Pw

t to the monopolistically competitive
intermediate sector. Firms in this sector carry out the actual production using labour and
capital by means of the function

yt = Atk1−α
t−1 (nt−1l1t)

α (14)

Factor demands are obtained by solving a standard cost minimisation problem subject to
the dynamics of employment,

nt = (1− σ)nt−1 + ρ
f
t vt (15)

where ρ
f
t is the probability that a vacancy will be filled in any given period t, which is

exogenous from the perspective of the firm and is determined at aggregate level by the
following Cobb-Douglas matching function:

ρw
t (1− nt−1) = ρ

f
t vt = χ1vχ2

t [(1− nt−1) l2]
1−χ2 (16)

The solution to the optimisation program above generates the following first-order
conditions for private capital and the number of vacancies

rt = (1− α)mct+1
yt+1

kt
(17)

κv

ρ
f
t

= βlEt
λl

1t+1

λl
1t

∂V f
t+1

∂nt
(18)

where the demand for private capital (17) is positively related to its marginal product,
which in equilibrium must be equal to the gross return on physical capital. Expression (18)
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reflects that firms choose the number of vacancies in such a way that the marginal recruit-

ing cost per vacancy, κv, is equal to the expected present value of holding it βlEt
λl

1t+1
λl

1t
ρ

f
t

∂Vt+1
∂nt+1

,

where V f (Ω f
t ) represents the maximum expected value of the firm in state Ω f

t .
Using the Bellman equation, the marginal value of an additional job in t for a firm

(λ f t) is,

λ f t ≡
∂Vt

∂nt−1
= αmct

yt

nt−1
− wtl1t + (1− σ)βlEt

λl
1t+1

λl
1t

∂V f
t+1

∂nt
(19)

where the marginal contribution of a new job to profits equals the marginal product net
of the wage rate, plus the capital value of the new job in t, corrected for the probability
that the job will continue in the future. Now using (19) one period ahead, we can rewrite
condition (18) as:

κv

ρ
f
t

= βlEt

[
λl

1t+1

λl
1t

(
αmct+1

yt+1

nt
− wt+1l1t+1 + (1− σ)

κv

ρ
f
t+1

)]
(20)

3.4 Trade in the labour market: the labour contract
There are simultaneous flows in and out of the employment state, so an increase (reduc-
tion) in the stock of unemployment results from the predominance of job losses (creation)
over job creation (losses). Stable unemployment occurs whenever inflows and outflows
cancel each other out, i.e.,

ρ
f
t vt = ρw

t (1− nt−1) = χ1vχ2
t [(1− nt−1) l2]

1−χ2 = σnt−1. (21)

As it takes time and real resources to make profitable contacts, some pure economic rent
emerges with each new job, which is equal to the sum of the expected transaction (search)
costs the firm and the worker will further incur if they refuse to match. The emergence
of such rent gives rise to a bilateral monopoly framework. Once a representative job-
seeking worker and vacancy-offering firm match, they negotiate a labour contract in hours
and wages. There is risk-sharing at household level and hence consumption within each
household type is independent of the employment status. Patient and impatient house-
holds delegate the bargaining process with firms to a trade union that maximises the

aggregate marginal value of employment for workers λht=
(

1-τb
)

λl
ht

λl
1t

+τb λb
ht

λb
1t

and distrib-

utes employment according to their shares in the working-age population. The terms
λl

ht/λl
1t and λb

ht/λb
1t respectively denote the earning premium (in terms of consumption) of

employment over unemployment for a patient and an impatient worker. The implication
of this assumption is that all workers receive the same wage, work the same number of
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hours and suffer the same unemployment rates. The Nash bargain process maximises the

weighted product of the parties’ surpluses from employment,
{

maxwt,l1t (λht)
λw (

λ f t

)1−λw}
,

where λw ∈ [0, 1] reflects workers’ bargaining power. The solution of the Nash maximisa-
tion problem gives the optimal real wage and hours worked (Boscá et al., 2011):

wtl1t = λw
(

αmct
yt

nt−1
+

κvvt

(1− nt−1)

)
(22)

+(1− λw)

[(
(1− τb)

λl
1t

+
τb

λb
1t

)(
φ2
(1− l2)1−η

1− η
− φ1

(1− l1t)
1−η

1− η

)]

+(1− λw)(1− σ− ρw
t )τ

bEt
λb

ht+1

λb
1t+1

(
βl λl

1t+1

λl
1t
− βb λb

1t+1

λb
1t

)

αmct
yt

nt−1l1,t
=

[
1− τb

λl
1t

+
τb

λb
1t

]
φ1(1− l1t)

−η (23)

Unlike the Walrasian outcome, the wage prevailing in the search equilibrium is related
(although not equal) to the marginal rate of substitution of consumption for leisure and
the marginal product of labour, depending on worker bargaining power λw. Putting aside
the last term on the right-hand side of (22), the wage is a weighted average of the highest
feasible wage (i.e., the marginal productivity of labour plus hiring costs per unemployed
worker) and the outside option (i.e., the reservation wage as given by the difference be-
tween the utility of leisure of an unemployed person and an employed worker). This
reservation wage is, in turn, a weighted average of the lowest acceptable wage of both
types of workers. They differ in the marginal utility of consumption (λl

1t and λb
1t). If

the marginal utility of consumption is high, the workers are ready to accept a relatively
low wage. The third term on the right-hand side of (22) is part of the reservation wage that
depends only on the existence of impatient workers and can be interpreted as an inequality
term in utility (see Boscá et al, 2011).

Notice that the presence of the financial constraint exerts a direct effect on labour
market outcomes. Both the share of impatient households, τb and the intensive financial
margin, mb (which determines λb

1t) appear in (22) and (23) shaping the intensive margin
in the labour market. This in turn affects the decisions made by firms regarding vacancy
posting (20) and employment creation (15). Finally, notice that when τb = 0, all consumers
are patient and, therefore, the solutions for the wage rate and hours simplify to the stan-
dard ones.
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3.5 Policy instruments and the accounting identity
We assume the existence of a central bank in our economy that follows a Taylor’s interest
rate rule:

1+ rn
t =

(
1+ rn

t−1
)rR

(
(1+ πt−1)

1+rπ

(
yt−1

y

)ry

(1+ rn)

)1−rR

(24)

where y and rn are steady-state levels of output and interest rate, respectively. The para-
meter rR captures the extent of interest rate inertia, and rπ and ry represent the weights
given by the central bank to inflation and output objectives.

Government revenues and expenditures each period are made consistent by means
of the intertemporal budget constraint

bt = gt + trht +
(1+ rn

t−1)

1+ πt
bt−1 (25)

where trht stands for lump-sum transfers/taxes. In order to enforce the government’s
intertemporal budget constraint, the following fiscal policy reaction function is imposed

trht = trht−1 − ψ1

[
bt

gdpt
−
(

b
gdp

)]
− ψ2

[
bt

gdpt
− bt−1

gdpt−1

]
(26)

where ψ1 > 0 captures the speed of adjustment from the current ratio towards the desired

target
(

b
gdp

)
. The value of ψ2 > 0 is chosen to ensure a smooth adjustment of current debt

towards its steady-state level.
Finally, to close the model, output is defined as the sum of demand components.

yt = Atk1−α
t−1 (nt−1l1t)

α = ct + jt

(
1+

φ

2

(
jt

kt−1

))
+ gt + κvvt (27)

3.6 Calibration

Parameters from previous studies

The benchmark model is calibrated using standard values in the literature for some pa-
rameters and matching some relevant data moments for the US economy. Table 1 sum-
marises the values of the main calibrated parameters. From Iacoviello (2005) we take
βl = 0.99, βb = 0.95 and the share τb of impatient borrowers, which amounts to 36% of the
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total population7. We choose slightly lower and higher values than Iacoviello and Neri
(2010) for the loan-to-value ratios representing the low and high indebtedness regimes:
mb = 0.735 and mb = 0.985. We set α = 0.7, and the depreciation rate of physical capital
δ = 0.025. The elasticity of matching to vacant posts χ2 = 0.5 comes from Monacelli
et al (2010) and the exogenous transition rate from employment to unemployment, σ =

0.15, from Andolfatto (1996) and Cheron and Langot (2004). These authors also provide
some average steady-state values, such as the probability of a vacant position becoming
a productive job, which is assumed to be ρ f = 0.9, the fraction of time spent working,
l1 = 1/3, and the fraction of time households spend searching l2 = 1/6. The long-run
employment ratio is computed to be n = 0.75 as in Choi and Rios-Rull (2009). We assume
that equilibrium unemployment is socially-efficient (see Hosios, 1990) and hence λw = 0.5
= 1 − χ2. We choose η = 2 implying that average individual labour supply elasticity(

η−1
(

1/l1 − 1
))

is equal to 1, the same as in Andolfatto (1996). The adjustment costs
parameter for productive investment φ = 5.5, is taken from QUEST II and the parameters
of the New Phillips Curve are also standard in the literature. We set a value of θ = 6
for the elasticity of final goods implying a steady-state mark-up of θ

θ−1 = 1.2. Hence,
the steady-state value for the marginal cost is obtained as mc = θ−1

θ . The probability of
not changing prices, ω, is set to 0.75, meaning that prices change every four quarters on
average, whereas we take an intermediate value, ς = 0.4, for inflation indexation.

Calibrated parameters from steady-state relationships

We normalise both steady-state output (y) and real housing prices (q) to one. Steady-
state government expenditure g/y, is set to 17 per cent of output (US Bureau of Economic
Analysis data for 2009). We obtain the long-run value for vacancies from (21) v = σn/ρ f .
Then, we calibrate the ratio of recruiting expenditures to output (κvv/y) to represent
0.5 percentage points of output, as in Cheron and Langot (2004) or Choi and Rios-Rull
(2009), and very close to the value of 0.44 implied by the calibration of Monacelli et al.
(2010). From this ratio we obtain a value of κv = 0.04 and using the steady-state version
of equation (20), we can solve for the wage (w). The steady-state value of matching
flows in the economy equals the flow of jobs that are lost (σn) and we use the equality
(σn = χ1vχ2 [(1− n) l2]

1−χ2 ) to solve for the scale parameter of the matching function
χ1 = 1.56.

7 A share of about 36% of constrained consumers in the US economy is consistent with some of the most recent
estimations (Bartolomeo et al, 2011 or Kiley, 2010) but lower than the 50% seminal estimate share by Campbell
and Mankiw (1990), the proportion of US households that according to Lusardi et al (2011) can be considered
financially fragile (also 50%), and the 55% of the consumers that Misra and Surico (2011) show do not behave in
a Ricardian manner.
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The long-run value of total factor productivity, A = 1.521, is calibrated from the

production function to obtain the steady-state value of Tobin’s q ratio, λ
l
2

λ
l
1
. The return on

capital (r) comes from the first-order conditions and the steady-state value for capital stock
(k) from (17). Capital stock, together with the depreciation rate and the adjustment cost
parameter, allows us to calculate the value of gross investment for the steady state and,
using the aggregate constraint, the level of consumption c. The steady-state value of the
nominal interest rate rn, is related to the intertemporal discount rate of lenders through
the steady-state version of the first-order condition for consumption. The value for the
transfers in the steady state trh are such that from the government budget constraint the
resulting debt-to-output ratio is 60 per cent on annual terms. In order to compute κ f , we
aggregate the income restriction of both households in the steady state, to obtain

c+ j
(

1+ δ
φ

2

)
+ g = nwl + rk+ κ f

Conditional on the ratio of assets of patient households to total output in the steady

state, γl (b
l
= γly), we can obtain the steady-state values of several variables. Equilibrium

in the loan market yields b
b
, the steady-state level of consumption of borrowers cb is

derived from the budget constraint and the consumption level of lenders cl from the
definition of aggregate consumption. The steady-state levels of the marginal utilities of

consumption of both types of consumers, λ
l
1 and λ

b
1 are obtained from their respective

first-order conditions. We can then obtain borrowers’ steady-state housing holdings xb

from (8) and the long-run equilibrium value of the collateral constraint shadow price µb

from (9). This makes it possible to compute the parameter that accounts for the housing
share of life-time utility φx, from the first-order condition related to housing in borrowers’
optimisation program. The value of the parameter φx enables us to compute the steady-
state holdings of housing for lenders xl , from their housing first-order condition, and the
fixed stock of real estate in the economy X, from the equilibrium condition in the housing
market. Notice that the values we obtain for φx and X depend on the value we assign to
the ratio of assets of patient households in the steady state to total output γl . In order to
produce a sensible calibration of this parameter and the steady-state level of the variables,
we follow Iacoviello (2005) and choose a value for γl , such that the total stock of housing
over yearly output is 140 per cent. The resulting value for φx is 0.10.

As regards preference parameters in the household utility function, φ1 = 1.595 is
calculated from the steady-state version of expression (23). A system of three equations

implying the steady state of expressions (6) (10) and (22) is solved for φ2, λ
b
h and λ

l
h. The

resulting value for φ2 is 1.043. Therefore the calibrated values for φ1 and φ2 are similar to
those in Andolfatto (1996) and other related research in the literature. Such values imply
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that the value for leisure imputed by an employed worker is well above that imputed by
an unemployed worker.

Shocks and policy rule parameters

Finally the parameters of the policy rules are standard. The response of the interest rate
to inflation is rπ = 0.27 and the autorregressive term of the rule is rR = 0.73 (Iacoviello,
2005). In the fiscal rule, the rate of change of transfers reacts negatively to the current
deviation of the debt-to-GDP ratio from its target (ψ1 = 0.01) and to the rate of change of
this ratio (ψ2 = 0.2). Finally, the government expenditure shock persistence ρg is equal to
0.75, as in Brückner and Pappa (2010).

4. Results

4.1 Fiscal policy in models with financially restricted consumers
In this subsection we assess the relevance of private debt on the dynamic effect of govern-
ment spending shocks by comparing two otherwise identical models that only differ in
the composition of the population: a basic search model with homogeneous consumers8

versus an alternative that also features search frictions plus a proportion of indebted con-
sumers. In our benchmark calibration we assume that impatient borrowers amount to
36% of the total population and that they can borrow up to 98.5% of the value of their
collateral. Both models feature price rigidity that lasts for four quarters. We present
impulse-response functions to a (one per cent of GDP) transitory public expenditure shock
of some key macroeconomic variables: output, consumption, private debt, housing prices,
unemployment and vacancies9.

The results are depicted in Figure 4. The labour market responses are broadly
consistent with the empirical evidence presented in the second section and very similar
in both models. The output response to the public consumption shock is positive in both
models. However, the expansionary effect varies substantially, ranging from an impact
multiplier of approximately 0.8 points in the basic search model with Ricardian consumers
to a significantly higher value of 1.2 in an economy with credit constrained individuals.
These differences in output multipliers are explained by the different responses of con-

8 Our benchmark model with impatient consumers that are credit constrained can be transformed into a stan-
dard search and matching model with homogeneous consumers by setting τb = 0.

9 In this paper we do not assess other dynamic properties of the model. In Andrés et al (2013) we conduct an
extensive analysis of a similar model subject to technology shocks and find that the proposed structure matches
the data moments of most labour market variables, both before and after the mortgage market deregulation in
the 80s.
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Figure 4: Effects of a transitory public consumption shock: benchmark model and
model with Ricardian consumers.

sumption. In the standard search model, the consumption response to the fiscal shock is
negative (around−0.2 per cent), while in the model augmented with impatient consumers
it is positive (consumption records approximately 0.4 points of crowding-in on impact).

In the basic search model consumption falls on impact due to a negative wealth
effect caused by the expectation of future higher taxes and real interest rates as well as
lower asset prices. The response of consumption in the model with indebted households
is a combination of a negative wealth effect for lenders that reduce their consumption by
−0.33%, and significant current income and collateral effects for impatient households that
push their consumption upwards by 2.3% (not shown in the graph). A closer look at the
main drivers of consumption reveals that both hours per worker and the real wage (as
well as employment) rise significantly in response to the shock inducing a strong response
of current disposable income (wtl1tnt−1); this effect is more than offset by the negative
wealth effect for lenders that is particularly strong in this case due to the sharp fall in
housing prices, which is consistent with our VAR evidence as well as with other results
in the literature. In the case of borrowers, the rise in disposable income is reinforced
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by the improvement in collateral (mbEt

(
qt+1(1+πt+1)xb

t
1+rn

t

)
), which facilitates their access to

credit. This is the reason why financial market participation by borrowers and the presence
of private debt strengthen the impact of fiscal policy and make it possible to obtain a
Keynesian (higher than one) output multiplier for government expenditure and a positive
response of aggregate private consumption. This result is related to the one obtained by
Eggertsson and Krugman (2012).

The improvement in the collateral that stems from the fiscal shock is critical to the
response of consumption, allowing impatient households to increase their consumption
through credit. However, this result might not be of immediate policy relevance since ac-
cess to consumer credit and mortgages has become more difficult after the financial crisis.
The credit crunch has surely reduced the intensive margin for borrowers in the financial
market and quite likely the extensive margin as well. Thus, it is worth investigating the
impact of this deterioration in financial market conditions on the value of the multiplier.

4.2 Fiscal policy and private indebtedness
We now turn our attention to studying the impact of the degree of private indebtedness
on the magnitude of fiscal multipliers. Figure 5 depicts the impact fiscal multipliers of our
variables of interest as a function of the share of borrowers (τb) and for two different values
of the loan-to-value ratio (a low mb = 0.735 and a high mb = 0.985). These parametric
changes in the intensive (mb) and extensive (τb) margins capture variations in the amount
of household indebtedness in the economy10. We define the fiscal multiplier on a variable
x ($x) as the ratio between the initial change in the variable from its steady state

·
x0, and

the initial variation of government spending
·
g0, that is $x =

·
x0
·
g0

.

Figure 5 shows that the fiscal multipliers to a transitory government expenditure
shock are very sensitive to the degree of private indebtedness in the economy. When the
borrowing capacity of borrowers is high (high loan-to-value ratio) the output multiplier
(first column, second row in the figure) is less than one only if the share of borrowers in the
population is very low (less than 25 per cent). However, increasing the share of restricted
consumers makes the output multiplier grow steadily to values around 1.75 when half
of the population is subject to borrowing constraints. On the contrary, if the loan-to-value
ratio is low (mb = 0.735), the impact output multiplier is always less than one, regardless of
the share of borrowers in the economy. Jointly with the results of the previous subsection,

10 The fiscal multiplier also depends on other characteristics of the economy that interact with the magnitude
of the financial friction. Here we stick to the baseline calibration of parameters other than mb and τb, but we have
studied two such features that have received special attention in the literature, namely, the effect of the degree of
price stickiness on the one hand, and the effect of the persistence of the shock, which is a key policy parameter, on
the other. We find that output (employment) multipliers decrease (increase) markedly with the degree of shock
persistence and increase with the degree of price stickiness. These results are available upon request.
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Figure 5: Impact multiplier as a function of the share of borrowers.
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the pattern displayed in Figure 5 indicates that the presence of private debt enhances the
impact of fiscal policy, but that this augmented effect of fiscal policy depends critically on
the size of mb and τb. In particular, there seems to be a value of the loan-to-value ratio
below which fiscal multipliers are the same size as in a standard search model without
private debt. In this case, the response of borrowers’ consumption is weaker because they
cannot materialise the improvement in their collateral due to the low level of mb.

In order to gain further insight into this result we may look at the determinants of
borrowers’ consumption: current labour and net worth (29), defined as the value of house-
holds’ asset holdings net of debt11. The consumption function of impatient households
(28) can be approximated by:

cb
t ≈ Θ

(
wtl1tnb

t−1 + nwt

)
(28)

where

nwt =

[
qtxb

t−1 −
(
1+ rn

t−1
)

bb
t−1

(1+ πt)

]
. (29)

The reaction of nwt to the fiscal shock is not straightforward. The rise in πt above expected
inflation reduces the cost of servicing the debt, whereas the negative response of housing
prices (qt) pushes net worth down. In the model, the latter effect dominates the former
and nwt falls on impact12. But the importance of this "negative net worth effect" depends
critically on the loan-to-value ratio itself. When mb is high borrowers accumulate a lot
of wealth (houses), but they are also highly leveraged; in fact, the steady-state net worth
(nw = qxb(1− mb)) tends to zero as mb approaches 1. Thus, for consumers who acquire
most of their assets on credit, the reaction of nwt is of lesser importance. Less indebted
consumers on the contrary hold less assets but higher net worth, as a substantial fraction
of their real estate is purchased with current income; hence a negative reaction on behalf
of this variable has a greater impact, dragging their consumption down and partially
offsetting the increase in current labour income.

Furthermore, the impact reaction of current labour income (wtl1tnb
t−1) is also stronger

when there is easy access to credit. With high mb the presence of borrowers whose con-
sumption increases after the financial shock strengthens workers’ bargaining power in

11 Equation (28) is as an approximation that holds exactly under linear preferences on labour supply and a
frictionless labour market. In the presence of search and matching frictions the marginal propensity to consume
(Θ) is not constant, but varies over the cycle (the demonstration is available upon request).

12 Thus borrowers also experience a negative wealth effect, although unlike that of lenders, associated to the
fall in the present value of expected disposable income over their entire lifetime (or the value of their assets), in
this case it is caused by the differential response of assets and liabilities in their balance sheet.
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Figure 6: Present value multipliers (impact, one-year and five-year multipliers)
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negotiations. The term
[(

(1−τb)

λl
1t

+ τb

λb
1t

)
...
]

in the wage equation (22) captures this effect.

Lenders’ consumption goes down on impact, whereas that of borrowers increases. The
increase in lenders’ marginal propensity to consume following a government spending
shock (∇cl

t ⇒ ∆λl
1t) makes them willing to work for a lower wage. The opposite happens

to impatient consumers whose consumption has increased (∆cb
t ⇒ ∇λb

1t) and push for
higher wages. The latter effect augments with mb and τb, inducing a stronger response of
the common wage and labour income wtl1tnb

t−1. In fact, τb and mb reinforce each other as
τb is multiplying the inverse of the marginal utility of consumption, ( 1

λb
1t

that increases

with mb) in (22). When the loan-to-value ratio is sufficiently high, an increase in the
share of impatient households in the population has a significant effect on the response
of aggregate consumption to the shock.

Figure 5 also shows some interesting decoupling between the output and the em-
ployment and unemployment multipliers as we move from a high loan-to-value ratio to
a lower one. While output multipliers are higher in the former case, (un)employment
multipliers are stronger in the latter. The reaction of the real wage and the intensive
margin to the shock also helps to explain these patterns. In economies with high mb the
strong response of wages and working hours explained above discourages new job open-
ings; hence the reaction of new vacancies and employment is also weak. Conversely, in
economies with more difficult access to credit the increase in total working hours takes
place mostly through new jobs; as hours increase along the extensive margin, total em-
ployment increases leading to a strong unemployment multiplier.

The previous results refer to impact multipliers, which are the most commonly used
in the literature. Following Uhlig (2010) we have also checked the sensitivity of our results
when we consider the present value fiscal multipliers at four and twenty quarters instead.
We define the net present value fiscal multiplier for variable x at date t as

$xt =

t
∑

s=0
(1+ rn

t )
−s ·xs

t
∑

s=0
(1+ rn

t )
−s ·gs

Figure 6 depicts the output, employment and unemployment present value multipliers.
Although, in general, these multipliers become smaller as we move forward in time, the
results of this exercise withstand the differences found between a high and low indebted
economy.

4.3 Fiscal policy in a credit crunch
One important policy implication of our results is that fiscal policy becomes less effective
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the tighter the conditions in financial markets. However, this can be related with episodes
of different regulations in the financial market or with a deterioration in the financial
conditions. In this section we use our model to evaluate the capacity of fiscal policy to
affect the economy in a situation where private agents are forced into deleveraging due to
a credit crunch. To this end, we endogeneize the loan-to-value ratio as mb

t = (1+ εm
t )m

b,
where εm

t follows an AR(2) process εm
t = φm

1 εm
t−1 + φm

2 εm
t−2 + νm

t . We set φm
1 = 1.83 and

φm
2 = −0.836, and we assume the initial value for εm

t−1 and εm
t−2 is equal to zero. Starting

from a high indebtedness capacity in the economy (mb = 0.985) and νm
t = 0, the loan-

to-value ratio is temporarily reduced according to two different magnitudes of the initial
shock. In the first case (the slashed line in 7), we hit the AR(2) process reducing νm

t by
a one percentage point of mb. This generates a maximum reduction of approximately 4
percentage points of mb after 10 quarters, returning very slowly afterwards to the initial
value. We call this shock pattern a situation of moderate credit crunch. In the second case
(dotted line in Figure 7), the initial fall in mb amounts to 4 percent, the loan-to-value ratio
reaching a minimum value of 0.8. We call this scenario a severe credit crunch13.

In order to isolate the effects of fiscal policy on relevant macroeconomic variables,
we run two simulations for each of the two credit crunch scenarios described above. First,
we simulate the effects on variables when we add the credit crunch to a (one percent of
GDP) positive fiscal shock. We obtain the response of the variables as relative deviations

from their steady-state values, (
·
xt
x )

f ,cc. The impact effects corresponding to the previous
exercise are displayed in columns 2B and 2C in Table 2. Second, we obtain the response

in the case of only a credit crunch shock with no fiscal shock, (
·
xt
x )

cc (see columns 3B and
3C in Table 2 for the initial impact). The net effect of fiscal policy is then computed as

the difference between both responses
[
(
·
xt
xss
) f ,cc − (

·
xt
xss
)cc
]

. Columns 1B and 1C in Table 2

capture the initial impacts of this net effect, which should be compared with column 1A,
representing the net effects of fiscal policy when the credit crunch shock is absent.

In Figure 8 we perform the same comparison for a time span of 10 quarters. The
main message stemming from this exercise is that fiscal policy in the presence of a severe
credit crunch can still generate positive and significant effects on consumption and output
as suggested, for example, in Eggertsson and Krugman (2012). However, the net effects
of fiscal policy on these variables do not augment with the intensity of the deleveraging
effort in the economy. This is so despite the net effect of government spending on bor-
rowers’ debt, house prices and the stock of houses favouring consumption expenditure

13 When the economy sufferers a rapid period of private deleveraging it can easily run into the zero bound for
the interest rate. This exercise has been designed so that the nominal interest rate does not hit the zero bound in
any of the periods considered. Looking at the interaction between fiscal policy and other shocks in the economy,
including a credit crunch, when the interest rate reaches the zero bound is a promising line of research.
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the more intense the credit crunch is. The intuition that public spending impulses can
help to prevent a more intense deterioration of the net worth in the presence of a severe
contraction of private credit is confirmed by the results in 8. However, this is insufficient
to ensure a stronger response from borrower consumption and output due to the reaction
of labour income and especially real wages and hours worked. The net multiplier is,
if anything, somewhat smaller the worse the deterioration of credit conditions in the
economy. Interestingly, the extensive margin of employment reacts more positively to
the fiscal shock in a severe the credit crunch. This is so because fiscal policy does not
affect real wages as much in this case, which in turn moderates the (negative) impact on
vacancy posting. Hence, although the differential output effect of fiscal stimuli in the event
of a sharp credit contraction does not show up in this model, this policy can play a more
important role in sustaining employment in a creditless slump.

TABLE 2 − IMPACT EFFECTS OF FISCAL POLICY
UNDER A CREDIT CRUNCH

No Credit Crunch Moderate Credit Crunch Severe Credit Crunch
Variable (1A) (1B) (2B) (3B) (1C) (2C) (3C)
Consumption 1.13 0.95 -3.37 -4.32 0.65 -13.84 -14.49
Output 1.57 1.48 -0.74 -2.22 1.33 -6.18 -7.51
Total Hours(∗) 2.29 2.25 0.21 -2.05 2.18 -5.17 -7.35
Real Wage 2.14 1.78 -3.23 -5.01 1.12 -14.91 -16.03
House Prices -0.39 -0.34 -1.02 -0.68 -0.26 -2.98 -2.72
Real Interest (bp) 3.50 7.74 -11.17 -12.75 19.13 -40.31 -38.86
Inflation (bp) 30.25 26.68 -27.81 -54.49 20.75 -149.9 -170.6
Borrow. Debt -0.21 -0.13 -3.62 -3.49 0.04 -14.22 -14.26

(1A), (1B) and (1C): Net Effects of Fiscal Shock.
(2B) and (2C): Fiscal shock plus Credit Crunch shock.
(3B) and (3C): Credit Crunch shock.
(*) The reduction in total hours is accompanied by a small positive reaction of employment after the credit crunch.

4.4 Indebted households versus Rule of Thumb consumers
The results in previous subsections seem at odds with the widespread view that the pres-
ence of hand-to-mouth (RoT) consumers, with a marginal propensity to consume equal to
1, is essential to obtain high fiscal multipliers (Galí et al., 2007), as these consumers can be
considered constrained by an extreme form of financial market (non) participation (i.e. a
limiting case where mb = 0). In order to address this apparent contradiction, in Figure 9 we
compare the impulse-responses to a (one per cent of GDP) transitory public expenditure
shock in our benchmark model with those in an alternative one with the same calibration
in which the share of impatient consumers (0.36) is now substituted out by RoT consumers.
As is usual in the literature, RoT agents also differ from our constrained households in that
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Figure 8: Net effects of fiscal policy under a credit crunch
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they do not hold any assets (housing) either14.
Two results from this experiment stand out clearly. First, the impact multiplier is

much larger in the RoT model and, second, the pattern of labour market responses is
significantly different across models. Differences in the multiplier are explained by the
unequal responses of consumption represented by (28) and (30):

cRoT
t = wtl1tnRoT

t−1 (30)

Compared with the RoT model, the negative response of the net worth of impatient con-
sumers in (28) drags consumption down, dampening the impact of rising current income.
Thus, the key to the strong response of consumption in RoT models is the fact that these
households consume non durables only and hold no assets, so they do not face the neg-
ative net worth effect that borrowers do. In the case of impatient consumers, current
income and the net worth move in opposite directions, thus dampening the increase in
consumption. As RoT consumers are assumed to hold no assets, this offsetting net worth
effect is non-existent.

This also helps to understand why consumption reacts strongly in models with
heavily indebted consumers who hold no assets (i.e. those who borrow just to purchase
non durables) as in Eggertsson and Krugman (2012). In such a case, their net worth is

always negative (
−(1+πt)bb

t−1

(1+rn
t−1)

in our notation in (29)), but decreases in absolute value with

the fiscal shock, as inflation erodes the real value of the debt with no parallel effect on
the (non-existent) asset side of their balance sheet. However, as discussed in the introduc-
tion, more than 80% of household debt in advanced economies is devoted to investing in
real estate, so such a model would miss a relevant determinant of household spending
decisions.

This simple RoT model also fails to replicate the observed pattern of responses
in the labour market. The strong increase in RoT consumption pushes RoT consumers’
marginal utility of consumption down, which accordingly strengthens workers position
in the bargaining process and leads to a sharp rise in wtlt (see (22)). Thus, firms reduce
vacancy posting and employment and unemployment rises in this model. As we have
seen in our empirical section this fact confronts existing empirical evidence.

5. Conclusions
Fiscal policy multipliers are small in Neo-Keynesian models with Ricardian households.

14 Eliminating preferences for housing from the utility function (φx = 0), setting the temporal discount rate
βb = βl and assuming that a share of households, τb ,consume just their current income converts the benchmark
model into a search model with a τb share of RoT consumers.
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The intertemporal substitution mechanism wipes out the expansionary effects of fiscal
stimuli depressing not only investment but consumption too. Alternatively, models with
consumers that do not participate in the financial market (RoT) are capable of producing
strong fiscal responses of output. The size of the multiplier is driven either by the positive
impact of a government spending shock on current labour income in the latter model or by
the expected negative lifetime income (wealth effect) in the former. But both these models
overlook an important feature of modern economies: private debt. If some particularly
impatient households have a limited but non-zero borrowing capacity they no longer
make their consumption decisions on the basis of their permanent income or their current
labour income only. Borrowers take credit to purchase non durable goods and housing so
their net worth is neither zero (as in the case of RoTs) nor equal to their total wealth (as in
the case of Ricardian households or lenders).

The financial crisis has caught many consumers out with deteriorated balance sheets:
high debt, substantial real estate holdings and difficult financial market conditions. As
government spending shocks may have complex effects on their net worth (assets and
liabilities), it is important to assess how the multipliers are affected by the presence of
these types of consumers.

In this paper we augment the search and matching model with the presence of
some households that are more impatient than others, who borrow up to a limit given
by the expected liquidation value of their housing holdings. The interaction between the
consumption decisions of agents with limited access to credit and the process of wage
bargaining and vacancy posting produces four main results: (a) the presence of impatient
households and private debt helps to generate government spending multipliers greater
than 1; (b) as financial conditions worsen and impatient consumers find it more difficult
to borrow (i.e. in a credit crunch), the size of the government spending multiplier falls,
given that consumers find it more difficult to convert improvements in their collateral into
additional borrowing; (c) unlike output multipliers, employment, vacancies and unem-
ployment multipliers are larger when the loan-to-value ratio is low; the presence of an
intensive and extensive margin of employment in the model explains why many of the
factors that weaken the output response to increases in government spending shocks rein-
force the (un)employment multiplier; and (d) the model explains the observed pattern of
responses of labour market variables, housing prices and private debt to a fiscal shock rea-
sonably well, outperforming the standard model with RoT (hand-to-mouth) consumers,
the predictions of which for the labour market are at odds with the data.

The process of deleveraging of highly indebted industrialised economies is going to
shape the spending decisions of both households and firms over forthcoming years. It is
critical to understand the effect that this trend may have on the results of traditional policy
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instruments. In particular, fiscal stimuli may interact with variables such as housing prices,
borrowing and labour market outcomes in a complex manner. This paper can be viewed
as contributing to the incipient line of research that aims to understand these interactions
in simple, but yet sufficiently elaborated models, to perform policy simulation exercises.
A tentative policy implication that can be drawn from the paper is that, due to the high
levels of private indebtedness prevailing at the beginning of the crisis, fiscal multipliers
could have been higher than those previously known. However, after some years of
deleveraging (credit crunch), the effects of government spending could again have been
reduced considerably. The good news according to our analysis is that (un)employment
multipliers seem to be reinforced throughout the deleveraging process.
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Appendix 1: Sensitivity analysis of VAR results

Figure A.1: Impulse responses to a 1% of GDP increase in government spending.

Notes: (a) Shadow area: confidence interval of the benchmark specification in the main text.
(b) Dotted line: IR of specification without war dummies.
(c) Dashed-dotted line: IR of specification including Debt/GDP variable instead of T-Bill variable.
(d) Dashed line: IR of specification with augmented sample period, 1964:1–2012:4.
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Figure A.2: Impulse responses to a 1% of GDP increase in government spending.

Notes: (a) Shadow area: confidence interval of the benchmark specification in the main text.

(b) Dotted line: IR of specification without war dummies.

(c) Dashed-dotted line: IR of specification including Debt/GDP variable instead of T-Bill variable.

(d) Dashed line: IR of specification with augmented sample period, 1964:1–2012:4.
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Figure A.3: Impulse responses to a 1% of GDP increase in government spending.

Notes: (a) Shadow area: confidence interval of the benchmark specification in the main text.

(b) Dotted line: IR of specification without war dummies.

(c) Dashed-dotted line: IR of specification including Debt/GDP variable instead of T-Bill variable.

(d) Dashed line: IR of specification with augmented sample period, 1964:1–2012:4.
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TABLE 1 − PARAMETER VALUES

Preferences:

Discount factor (lenders), βl 0.99 Discount factor (borrowers), βb 0.95

Intertemp. labour elasticity of substitution, η 2 Housing weight in utility, φx 0.10

Leisure preference (empl.), φ1 1.595 Leisure preference (unempl.), φ2 1.043

Household’s debt:

Minimum share of impatient consumers, τb 0.20 Maximum share of impatient consumers, τb 0.50

Low loan-to-value, mb 0.735 High loan-to-value, mb 0.985

Technology:

labour share in production, α 0.7 Depreciation rate of capital, δ 0.025

Elasticity of final goods, θ 6 Entry fixed cost, κ f 0.167

Frictions:

Probability of not changing prices, ω 0.75 Adjustment costs for investment, φ 5.5

Inflation indexation, ς 0.4

Labour market:

Elasticity of matching to vacant posts, χ2 0.5 Transition rate from empl. to unempl., σ 0.15

Workers’ bargaining power, λw 0.5 Cost of vacancy posting, κv 0.04

Scale parameter of the matching function, χ1 1.56

Policy:

Government expenditure persistence, ρg 0.75 Interest rate smoothing, rR 0.73

Interest rate reaction to inflation, rπ 0.27 Interest rate reaction to output, ry 0
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