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ABSTRACT

Fiscal expansions affect unemployment, but they may increase it

Evidence from structural VARs suggests that the unemployment rate
significantly increases following increases in government expenditures in
many OECD countries. Results hold for a variety of specifications and
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participation rate, vacancies, real wages and employment while they do not
affect significantly labor market tightness. Existing models have difficulties in
generating such responses. We introduce insider and outsider workers and a
labor force participation choice into a New Keynesian model with matching
frictions and show that calibrated versions of the model can generate the
empirical regularities.
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1 Introduction

In a recent article Farmer (2009) assures that "Fiscal Policy Can Reduce Unemployment."
The argument of Farmer (2009) is theoretical and considers a generic view of fiscal policy.
In a world of multiple equilibria, fiscal policy can affect the choice of equilibrium, although
Farmer urges that there are better alternatives.

Our empirical analysis shows that actually not only fiscal policy is not the best instru-
ment for reducing unemployment, but that it can also go against the original scope. In
particular, we show that increases in government spending may increase unemployment.
This result is very surprising. Yet, it is general, in the sense that it holds for a variety of
OECD countries and a variety of VAR specifications and identification schemes that we use
to extract fiscal shocks from the data.

Besides the difficulties in the identification of fiscal shocks, many economists have tried
to characterize the responses of macroeconomic variables such as investment, consumption
and output to such disturbances. Blanchard and Perotti (2002), Perotti (2004) and Gali et
al. (2007) use the restriction that government spending does not contemporaneously react
to changes in macrovariables to identify fiscal shocks. Ramey and Shapiro (1998), Edelberg
et al. (1999), Burnside et. al. (2004) and Cavallo (2005) identify fiscal shocks in the
US economy as episodes of significant exogenous and unforeseen increases in government

spending in national defense.!

Pappa (2009a) was the first to investigate the effects of
fiscal shocks in labor market variables such as the real wage and employment using sign
restrictions to identify the shocks.? However, labor markets include much more variables
than the variables considered by Pappa (2009a).

In the present paper we expand the analysis of Pappa (2009a) and study the effects of
government spending shocks on additional labor market variables. In particular, using the
restriction that government spending cannot react contemporaneously to changes in the
economic environment, we estimate the response of employment, real wages, participation

rates and the unemployment rate to increases in government expenditure in 10 OECD

countries (Australia, Canada, Finland, France, Italy, Japan, Norway, Sweden, the United

!Depending on the identification approach the results on the effects of governemnt spending on private
consumption differ. Perotti (2007) critically reviews this literature.

?For the identification of fiscal shocks using sign restrictions see also Canova and Pappa (2007) and
Mountford and Uhlig (2009).



Kingdom and the United States).

The unemployment rate increases in response to increases in government expenditures
in all countries. The increase is significant in all countries but Italy and it is particularly
large for Sweden and Finland. Results are robust to the usage of alternative identification
schemes and control variables as well as different sub-periods. In particular, when we use
war dummies to identify exogenous changes in expenditures in the US we still find that
unemployment increases significantly to the increase in national defense spending. Besides
the difference in the shape of the responses, when we use sign restrictions to identify the fiscal
shock the essence remains the same. Fiscal expansions significantly increase unemployment
in Canada, Japan, the UK and the US.? In addition, according to our SVAR evidence,
fiscal expansions tend to increase the participation rate, employment and the real wage.
We document furthermore using annual data and panel regressions that for the majority of
the OECD countries considered an increase in government spending leads to a significant
increase in job vacancies but an insignificant increase in labor market tightness.

Our empirical findings are difficult to reconcile with a theoretical model for several reas-
ons. First, because analyzing the effects of government spending shocks on unemployment
in standard RBC and NK models is out of the question given that standard versions of
these models involve only voluntary movements in hours of work and employment. Second,
even if we incorporate the Diamond-Mortensen-Pissarides search and matching model into
the standard frameworks as it is suggested in Trigari (2006) or Walsh (2005), we cannot
analyze the responses of the participation rate since in these models participation is con-
stant. But, even disregarding the participation choice, generating increases in output, real
wages, employment and unemployment at the same time in response to fiscal shocks is a
difficult task.

To circumvent these difficulties following Ravn (2008) we introduce a participation mar-
gin in a New Keynesian model with labor market frictions and in the spirit of Lindbeck and
Snower (1988) we model the presence of insiders and outsiders in the labor market. Out-
siders are assumed to differ from the typical unemployed worker (insider) in their matching
labor market prospects. We show which ingredients are necessary for successfully replicat-

ing the behavior of the variables in the data. The assumptions on workers” heterogeneity

3The sign restriction approach requires data on tax revenues that we could obtain reliably for these four
countries.



and price stickiness are crucial. Sticky prices are necessary for inducing an increase in
demand that outdoes the crowding out of vacancies due to the increase in government ab-
sorption, while the existence of outsiders guarantees an increase in total unemployment
after a government expansion besides the fact that both employment and the real wage
increase.

In a recent article Monacelli et al. (2010) study contemporaneously and independently
the response of unemployment for the US economy. They show that increases in government
spending reduce unemployment. The differences in the results are due to the different
sample periods used in the two analyses. Series before 1975 for the US deliver decreases
in unemployment after a fiscal expansion, but series after 1975 deliver the opposite result.
Yet, government spending induces an increase in unemployment when the Ramey Shapiro
dummies are used to identify the fiscal shock even for the longer US sample. We do not
want to make a strong case in favor of our results for the US — there is the issue of how to
deal optimally with the Vietnam war. However, our empirical work shows that for many
other OECD countries increases in government spending were also accompanied by increases
in the unemployment rate. Thus, such a phenomenon is plausible. The theoretical model
incorporates assumptions that can generate both increases and decreases in unemployment
coupled with increases in output, employment and the real wage after a fiscal expansion
while the model presented by Monacelli et al. (2010) is missing such features.

The remainder of the paper is organized as follows. Section 2 describes the econometric
framework. Section 3 presents the main empirical results. The theoretical model is presented
in Section 4. Section 5 describes the dynamics of the benchmark economy and highlights
the features that are crucial for replicating qualitatively the empirical results and Section

6 concludes.

2 Data and Estimation Methodology

We obtain quarterly data on GDP, private consumption, investment, government consump-
tion expenditures, wages, the short-term interest rate, the labor force and the unemployment
rate from OECD statistics. Total central government tax revenues are obtained for Canada
from Statistics Canada, for Japan from Datastream, for the UK from the Office of National

Statistics, and for the US from the Bureau of Economic Analysis. All variables are in real



per capita terms (except for the interest rate), and are seasonally adjusted. The 10 OECD
countries that we focus on in our empirical analysis are Australia, Canada, Finland, France,
Italy, Japan, Norway, Sweden, the UK, and the US. We have chosen these countries because
of the availability of sufficiently long time series data. The maximum time period covered
for our 10 OECD is: Australia (1984:2, 2009:1); Canada (1961:1, 2009:1); Finland (1990:1,
2009:1); France (1978:1, 2009:1); Italy (1980:1, 2009:1); Japan (1980:1, 2009:1); Norway
(1979:1, 2009:1); Sweden (1982:1, 2009:1); UK (1978:1, 2009:1); US (1975:1, 2009:1).

To identify the impact that government expenditure shocks have on labor market out-
comes we use a structural VAR approach. The variables entering our baseline VAR spe-
cification are: the logs of real per capita government expenditures, GDP, consumption,
investment, the interest rate, the log of the real CPI wage, and the unemployment rate.
We compute the impulse response functions using a Cholesky decomposition. Hence, the
underlying identification assumption in our baseline model is that government expenditures
are contemporaneously unaffected by all variables in the model. This assumption appears
plausible to us because fiscal policy usually reacts with a lag to changes in the economic en-
vironment (see for instance Blanchard and Perotti, (2002); Perotti, (2004)). The lag length
of our VAR model is based on information criteria and set equal to one.* All variables in

the VAR model enter as log-deviations from a constant and a time trend.

3 Main Empirical Results

Figure 1 presents impulse responses for the baseline VAR model that includes government
expenditures, GDP, consumption, investment, the interest rate, wages, and the unemploy-
ment rate.” For all OECD countries there is a significant positive response in the unemploy-
ment rate following increases in government expenditures. The countries where government
expenditure increases have quantitatively the strongest effects on unemployment are Finland
and Sweden, followed by the UK, the US, Norway, and Australia. A typical estimate from

the impulse responses implies that a 10% increase in government expenditures increases the

"We have also checked the robustness of our results using a VAR with up to 8 lags using Bayesian
techniques. For example, the shape of the impulse responses for the 4 lag VAR model are very similar to our
parsimonious 1 lag specification, but confidence bands become larger. Nevertheless, we obtain a significant
positive response in the unemployment rate for six out of the ten OECD countries covered (results are
available by the authors upon request).

’The reported impulse response functions are for the longest possible sample.



unemployment rate at peak by around 0.2-0.5%. Responses are persistent, indicating that
government expenditure increases may have effects on the unemployment rate that are of
rather long-term nature, which is in line with the hypothesis that there is some hysteresis in
the unemployment rate (see for instance Blanchard and Summers, (1987); Blanchard and
Wolfers, (2000)).

We repeat the above analysis by including tax revenues in our VAR model for those
countries with available data on total tax revenues. In Figure 2 we show the impulse
responses for the unemployment rate due to government expenditure shocks for Canada,
Japan, the UK, and the US. Similarly to our baseline regressions above we find that the
largest response in unemployment occurs in the UK. For Canada and the US we also find
that the response in the unemployment rate due to government expenditure increases is
positive and statistically significant at the 95% confidence level. While for Japan responses
of unemployment are insignificant but positive over the whole range.

Given that different identification schemes might have different implications for the
behavior of private consumption in the US economy, in the next step we check whether
identifying fiscal shocks as unforeseen increases in government expenditure on defense, fol-
lowing the approach of Ramey and Shapiro (1998), changes the impact of fiscal expansions
on unemployment. In Figure 3 we keep the VAR specification that includes tax revenues but
substitute the government expenditure series for the Ramey-Shapiro war dummies. As can
be seen, in this case we also obtain a significant positive response in the unemployment rate
for the US that has its peak effect after about 2 quarters. Thereafter, the response in the
US unemployment rate declines until eventually turning negative after about 10 quarters.

In contrast to our results, Ravn and Simonelli (2007) and Monacelli et al. (2010) find
that for the US unemployment significantly decreases after a fiscal shock. We investigated
the reasons for this discrepancy between ours and their results. We found that the reason
for the difference in results is the sample period used for the estimation exercise. Ravn and
Simonelli (2007) use data from 1959 to 2004, and Monacelli et al. (2010) use data from
1954 to 2006 which includes the Vietnam war. The Vietnam war was of an exceptional size
for the US economy. More than 3 million US men and women served in the Vietnam war
during 1963-1975; and more than 100 billion US dollars were spent by the US government
on the Vietnam war, which amounts to almost 700 billion US dollar in current US dollars.

If we exclude the Vietnam period from their data, then unemployment responses to fiscal



expansions are significantly positive at the 95% confidence level. Perotti (2004) finds that
the effects of fiscal shocks change between the pre 80s and the post80s period. It could very
well be that the differences in results are due to the different samples considered. In order
to investigate this possibility we have split the sample before and after the 1980s for the
US and Canada (the two countries that we have long enough data to cover both periods).
Figure 4 presents the impulse responses of unemployment to a government spending shock
for the two countries. Unemployment decreases significantly after a shock to government
spending in the pre 80s period and increases significantly in the post80s period, while in
Canada unemployment increases in response to the government expansion in both subperi-
ods. This indicates that our results are not driven by a potential structural break for all the
countries. Obviously, the US is a special case. According to the Ramey Shapiro dummy ap-
proach unemployment increases after a shock to government spending in the whole sample,
while the SVAR approach indicates differences in the responses in the pre and the post80s
period. We believe that the Vietnam war is responsible for these differences, but we do not
investigate this issue further.

In order to ensure that our results are not driven by cross-country differences in the
time-period covered and in order to exclude the break that occurred for some countries
in the beginning of the 1980s, we repeat our analysis for the baseline VAR specification
for the period 1990:1-2008:4. The impulse response functions displayed in Figure 5 show
that there continues to be a significant positive response in the unemployment rate due
to government expenditure increases for the time period that is commonly shared by all
countries. Moreover, we still find that the largest responses in the unemployment rate due
to increases in government expenditures occur in Finland and Sweden.

So far, the ordering of our variables in the VAR model implied that government ex-
penditures do not react contemporaneously to changes in the other variables specified in
the VAR (that is, government expenditures do not react to changes in the economic en-
vironment on impact). In Figure 6 we relax this assumption by re-specifying the ordering
of the variables in our VAR so that the government expenditure series enters the VAR
last. Such an assumption can be justified by claiming that automatic stabilizers work at

any point in time in a real economy. The orthogonalized impulse responses displayed in

®That is, the ordering of the variables in the VAR is GDP, consumption, investment, the interest rate,
wages, the unemployment rate, and government expenditures.



Figure 6 clearly show that there continues to be a positive response in the unemployment
rate due to government expenditure increases: for nine out of the ten OECD countries the
unemployment rate increases; and significantly so at the 95% confidence level for eight of
those countries.

In Figure 7 we present the response of the real wage. For most of our countries we
find that the real wage increases due to government expenditure increases. For Finland
and Sweden we find on the other hand that the real wage significantly decreases due to
government expenditure increases. In Figures 8 and 9 we also present the response of

7 Consistent with the findings in Pappa

employment and the labor force participation.
(2009b) we find that employment significantly increases due to government expenditure
increases in the US and Canada. We also find a significant response in employment due
to government expenditure increases in the UK. For these countries also the labor force
participation significantly increases. On the other hand, for Finland and Sweden we find that
both the labor force participation and employment significantly decrease due to government
expenditures increases. The behavior of these two countries is particular since also the
increases in output after the fiscal expansion are small compared with the other countries
and insignificant.

To reinforce our results we use yet another identification scheme to recover fiscal shocks
from the data. In particular, we use sign restrictions on the responses of deficits, out-
put, tax revenues and government expenditures to identify fiscal shocks. Following Pappa
(2009b) we use an eight variable VAR and identify fiscal shocks using the restriction that
contemporaneously government expenditures, output and deficits are positively correlated,
while tax revenues are not allowed to be negatively or highly correlated with the shock.® In
Figure 10 we plot impulse responses for the four countries where we have data available on
tax revenues (Canada, Japan, the UK, and the US). The unemployment rate significantly
increases due to government expenditure increases even when we identify the shocks using
sign restrictions. Also, output, employment (except in the UK and Japan) and the real wage

tend to increase significantly after the fiscal expansion. We also find for all four countries

"The impulses are generated from a VAR where we replace the unemployment rate by the labor force
and employment (both variables are in per capita terms).

8Given that in the theoretical model of the next section output might not react contemporaneously to
the shock we also use restrictions on the second period after the shock to identify the fiscal disturbances.
Results do not differ substantially.



that real wages significantly increase.

A complete study for the responses of the labor market variables to fiscal shocks should
also include variables like vacancies, labor market tightness and the job finding rate. Unfor-
tunately, obtaining comparable quarterly series for these variables for the OECD countries
of our sample is not possible. To get a taste of how the responses of those variables to
fiscal expansions look like, we estimate the effect that government spending has on job
vacancies and labor market tightness based on a dynamic panel regression that accounts
for unobservable cross-country heterogeneity, as well as unobservable year-specific shocks
using annual data on job vacancies and labor market tightness from the CEP-OECD data-
base (see Nickell (2006)) and government expenditure data from the OECD statistics.” In
column (1) of Table 1 we document the response of job vacancies to increases in govern-
ment spending. We find that for all countries except Canada the response is positive and
statistically significant at least at the 5% level. Quantitatively, the increase in job vacancies
due to government expenditure increases is largest for the US and the UK, and smallest
for Canada, Japan, and Norway. On the other hand, column (2) shows that with the ex-
ception of Japan, government expenditure increases do not significantly affect labor market
tightness.

To summarize: our VAR analysis suggests fiscal expansions tend to increase employ-
ment, the real wage, output, the labor force participation and the unemployment rate for
the majority of the OECD countries we consider. Dynamic panel regressions also suggest
significant increases in vacancies after fiscal expansions and insignificant increases in labor
market tightness. This evidence is hard to reconcile with a standard model. We explore

this possibility in the next section.

4 The Model

Analyzing the effects of government spending shocks on unemployment, or the participation
rate in standard RBC and NK models is out of the question given that standard versions
of these models involve only voluntary movements in hours of work and employment. To
analyze unemployment fluctuations researchers found it natural to incorporate the Diamond

(1982) and Mortensen and Pissarides (1994) (henceforth DMP) search and matching model

9 Appendix 8.1 explains in detail the estimation method.



into the standard frameworks. In the DMP set up frictionless unemployment arises because
the matching between workers that look for jobs and firms that post vacancies takes time.
As a result, in the DMP framework it is natural to study labor market variables and their
importance for the transmission of shocks. In the business cycle literature many researchers
have studied the consequences of introducing the DMP search frictions into the standard
model.'” Such tendency was extended to New Keynesian models.!!

However, with the exception of Ravn (2008), these studies assume that the labor market
participation rate is constant. The empirical analysis of the previous section revealed that
government spending shocks do affect labor force participation. Hence, in order to explain
the empirical results, it is central to introduce a participation margin in our theoretical
model. Following Ravn (2008), we model the labor market participation choice in terms
of a trade-off between giving up leisure time to participate in the labor market search and
giving up the benefits associated with the prospect of finding a new job when searching.
Labor market non-participants are modelled as agents that are unmatched and that do not
look for a job, while unemployed are unmatched agents that actively look for a job.

The traditional macroeconomic literature on unemployment (see Layard et al. (1991)
for a literature review) includes other reasons for why unemployment may occur in equilib-
rium. Lindbeck and Snower (1988) propose a model of insiders and outsiders for explaining
unemployment. In their framework, unemployment occurs because some agents (the out-
siders) cannot sell as much labor services as they wish to supply. We find this perspective
attractive, since in reality many agents, such as married wives, long-term unemployed, stu-
dents, or elderly workers may be viewed as outsiders in the sense of Lindbeck and Snower
(1988). These agents are often non-participants in the labor market and they might differ
from the typical unemployed worker in their matching market prospects. This may indicate
that the expected payoff from engaging in search activities is smaller for labor market non-
participants (outsiders) than for search active agents (insiders). Hence, to incorporate the
notion of insiders and outsiders in our model we introduce heterogeneity in the matching
function of the two types of agents. In particular, we assume that there are two types of

unemployed workers that differ in their prospect of being matched with vacancies. Out-

%See, e.g., Andolfatto (1996), den Haan, Ramey and Watson (2000), Hall (2005), Merz (1995), Shimer
(2005) and Ravn (2008).

"See, e.g., Trigari (2006), Walsh (2005), Campolmi and Faia (2006), Thomas (2008) and Blanchard and
Gali (2008).
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siders face a less efficient matching technology than insiders and this group of agents may
decide to become non-participants in equilibrium.

Finally, we will assume that prices are sticky in the short run, since we need to generate
a demand effect that pushes wages up after a government spending shock in equilibrium.!?
In what follows we will discuss how the heterogeneity in matching functions, the labor
force participation margin and the assumption of price stickiness help to generate positive
responses of unemployment, output, employment, the participation rate and the real wage
after a government spending disturbance.

Overall, the economy consists of households that have employed, unemployed and non-
participants members. Some of the households members are insiders and have a more
efficient matching function than some other members that we call outsiders. There are
two types of firms in the economy: (i) competitive intermediate firms that use capital and
labor to produce a good, and (ii) monopolistic competitive retailers that use all interme-
diate varieties to produce the final good which is used for consumption, investment and
government spending. Price rigidities arise at the retail level, while search frictions occur

in the intermediate goods sector.

4.1 Preferences

There is a measure one of households. Households consist of a continuum of agents and
it is assumed that households pool the idiosyncratic labor income risk of their members.
In other words, the number of individuals in the household is large enough to guarantee
insurance over consumption.

At any point in time a fraction n; of the household s members are employed, while a
fraction u; are unemployed and another fraction /; are labor market non-participants. The
difference between non-participants and unemployed is that the latter are actively looking
for a job.

l=n;+u+1 (1)

The preferences of the representative household are defined by:

7}—77 y ltl—C
1—n 1-¢

2See, Pappa (2009a) for the differential effect of shocks to government spending on the real wage depending

(2)

U(Ct, lt) =

on the assumption about the price dynamics.
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where ¢;, denotes consumption, 1/n is the intertemporal elasticity of substitution, ¢ > 0
is a preference parameter and ( is the inverse of the elasticity of labor supply. That is,
households obtain utility from consumption and from the fraction of households that do not
participate in market activities and enjoy leisure.!® Notice that each household member ‘s
consumption is the same independently of their labor market status due to pooling. For
this to hold the separability between consumption and leisure is necessary. Notice also
that a member of a household that searches for a job or that is employed suffers the same

disutility. That is, search effort is as costly in terms of utility as a full time job.

4.2 Matching

The process through which workers and firms find each other is represented by a matching
function that accounts for the imperfections and transaction costs in the labor market.
Given that in our economy there are two types of unemployed that differ in their prospect
of finding a job, we need to introduce heterogeneity in the matching functions of insiders
and outsiders.

We model this aspect as follows. Every period a constant fraction o of the currently
employed worker-job matches is destroyed and a measure of M new matches are formed.
Workers that experience a termination of their match are characterized as insiders and they
enter into a period of unemployment. An insider may either remain unemployed, or find
a new job match, or become an outsider. Insiders move to long term unemployment and
become outsiders with probability p € [0, 1]. The number of new matches between vacant
jobs and unmatched agents will depend on both the labor market tightness and on the

structure of unemployment. The aggregate number of matches is given by:

M(ve,u ul) = my(ve,ul) + mo(v,uf),  with (3)

mr(v,u) > mo(v,u) for Vov,u>0

where v denotes vacancies, u! denotes the measure of insiders in unemployment, while

u© denotes the measure of outsiders looking for a job. We assume that the efficiency

3Such a utility function can be rationalized by the production of home goods. That is, it is equivalent
to assuming that households derive utility from market and home goods, ¢! whereas the home goods are

1-¢
produced by the following production function: ¢ = l17 -

12



of the matching process of unemployed insiders is higher than the respective efficiency of
unemployed outsiders. Thus, the matching function for the two groups of individuals is

assumed to satisfy:
m;(v,u?) = ol (u?) = with j=1,0 andgl, > 09 >0 (4)

The matching function is assumed to have constant returns to scale. The probability
that a vacant job is matched with a worker is going to depend on the overall labor market
tightness, 0; = Zf, as in the standard framework, but also on the relative size of insiders

and outsiders. If we denote by ’y{ this probability, we have:

m ul l-a w0 -«
S0 g1 | 0 (2L O [ 2t 5
Vi v t [Qm<ut> +Qm<ut> ] (5)

where u = ur + up, and the ratio %, j = 1,0, defines the share of unemployment for the
each type of agent. So an increase in the unemployment rate for both type of agents reduces
the probability that a vacancy will be filled. However, an increase in the unemployment rate
for insiders has a stronger impact on this probability than an increase in the unemployment

rate of outsiders. The probability for an unemployed worker (insider or outsider) to find a

m W\ wO\'
h i a | I o

Again the relative size of the two types of unemployed workers in the economy matters.

job is given by:

Hence, an additional outsider searcher creates less of a negative externality for the total
sum of individuals looking for a job. The probabilities for an outsider and for an insider to
find a job are given by:
h Myt .
The employment transition equation is given by:
nir1 = (1 —o)ng +mp +moy (8)

The transition equation for unemployment among insiders is given by:

ufyy = (1= puf +ong —mp (9)
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Notice that in this framework the participation choice is relevant for outsiders. Insiders
are more often (that is for many parameter specifications) better off searching since they
are faced with a better matching technology. Outsiders instead have to decide whether they
should participate in the labor market and their decision should take into account the fact

that they are less advantageous in matching with firms.

4.3 The problem of the household

The household except from offering labor to firms owns the economy “s capital stock. The

capital stock evolves over time according to:

. k
ke =(1 _6)kt+zt+§(;€—tl)kt+l (10)

where, 0 is the capital s depreciation rate, i; is gross investment and &(.) is a function that
regulates capital adjustment costs. We adopt a quadratic specification of the form:
kepr,  w (ke 2
i R b | 11
() =5 (1)
where the parameter w regulates the importance of capital adjustment costs for the accu-
mulation of capital.

The representative household maximizes its expected utility given by:

Et Z ﬁtu(ct, lt) (12)

t=0
choosing sequences of consumption, c;, the number of insiders in the next period, u/ 11
and the number of outsiders , uto , employment for next period, nsy1, next period’s bond
holdings, B;y1 and capital, ki11, subject to (1), (8), (9), (10) and its budget constraint
given by:

B B
tél < ’I“t]{it + wenyg + but + p—t + Ht — ’Tt (13)
t

Delvg

¢+ i +

where p; is the price level, w; is the real wage, r; is the real return to capital, b denotes
some non-tradable value to being unemployed expressed in terms of unit output, R; is the
gross nominal interest rate, II; are the profits of the monopolistic competitive firms and T}
are transfers from the government. The first order conditions for the household are given
below:

-n _
¢ = Act
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k k 2
)\ct<1+w[t—+1—1]>:ﬁEt)\ct+1 1—5+7“t+1+£<t—+2— >
]{Zt 2 kt+1

Ol ¢ =" Mt + Ay
_ Ih Ih —¢
Aut = BE A1ty + Aetr1b + A1 (1 — p) — Piiy) — ol ]
Ant = BEAetr1we1 + (1= 0)Antr1 + 0hupr — Bl ]
AetTir1 = BE A1y

I
where ¢/ = T—f and 9" = %.

4.4 Intermediate good firms and job creation

Intermediate goods firms employ the household’s labor and capital to produce intermediate

goods. The production function for intermediate goods is given by:
Yt = F(kt, nt) = kfntlﬂa (14.)

Intermediate firms maximize the discounted value of future profits. Firms adjust em-
ployment by varying the number of workers (extensive margin) rather than the number of
hours per worker. According to Hansen (1985) most of the employment fluctuations arise
from movements in this margin. The firm takes as given the number of workers currently
employed and its employment decision concerns the number of vacancies that it posts in the
current period, v;. Firms open as many vacancies as necessary to employ the desired num-
ber of workers next period and there is a utility cost from posting a vacancy, sz. Firms also
need to decide on the size of the capital stock that they need for production. The problem
of a firm with n; currently employed workers consists of choosing capital and vacancies to

maximize:

Q(ne) = max x F(ke,ne) — weng — reke — sevp + By A 1Q(ngs1) (15)

where x; is the relative price of intermediate goods and A4 5 = BZ—CZ“,
(&

is the discount factor
constructed in terms of relative marginal utility. The maximization takes place subject to
the production function, the law of motion for aggregate productivity and the job transition
function which links the future number of filled jobs to the current stock of filled jobs plus

net hiring.

nes1 = (1= o)ng + v v (16)
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The first order conditions for the firm are given by:

Tt =1y

P
i1 Foppr — wipr + (1 — U)f—
Vi1

n
7 c
— = BE, <_t>
Vi Ct+1

4.5 Bargaining over wages

Workers and firms split rents through Nash bargaining and the part of the match surplus
they receive depends on their bargaining power. If we denote by ¢ € (0,1) the firms bar-
gaining power, the Nash bargaining problem maximizes the weighted sum of log surpluses:

max(1 — ) In VY +9In VI

wy
where VWV = w; — b+ (1 — 0 — (" + ") EtAr11 VY], is the worker’s surplus and V)" =
xe(1 — go);% —wy + BEtAtHV;il, is the firm’s surplus of the match.

The solution of the bargaining problem defines the wage as:

Oh Ih
w = (1 -17) (1—¢)xt2+%(t—}“/’t)

+ 9b (17)
Tt Vi

4.6 Retailers and price setting

There is a continuum of monopolistically competitive retailers indexed by 4 on the unit
interval. Retailers buy intermediate goods from firms and differentiate them with a tech-
nology that transforms one unit of intermediate goods into one unit of retail goods. Retail
goods are then used for consumption, government spending and investment. Note that the
relative price of intermediate goods, x;, coincides with the real marginal cost faced by the
retailers. Let y;; be the quantity of output sold by retailer ¢. Final goods can be expressed

as the composites of individual retail goods:

_£€_
1 e—1

e—1
Y = / Yy di (18)

0

where € > 1 is the constant elasticity of demand for intermediate goods. The retail good
1
1 =

is sold at its price, p; = / p}fsdi . The resulting demand for its aggregator depends
0
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on the relative price and aggregate demand:

Yit = <@> N Yt (19)

by
Following Calvo (1983) we assume that in any given period each retailer can reset its

price with a fixed probability 1 — x. Hence, the price index is given by:

*1— _e11/(1—e
pe=[1—x)p;' " +xp 5] /=) (20)

The firms that are able to reset their price, pf, choose it so as to maximize expected profits

given by:
B x* Ay [ L — $t+s:| Yit+s (21)
—0 Dt+s
The optimal price solves:
(o, ¢]
By XAy ooy sitts
€ t=0
pft = ) (22)
e—1
Ey Z X AitsYit+s
t=0

4.7 Fiscal policy

The government consumes exogenously part of the retail goods and finances its expenditures

via lump sum taxes.

buy + Gy =T

4.8 Monetary Policy

There is an independent monetary authority which sets the nominal interest rate as a

function of current inflation, according to the rule:
Ry = Rexp(Cpmy) (23)
where 7; measures inflation in deviation from the steady state.

4.9 Closing the model

Aggregate production must equal private and public demand:
Yt = C¢ + it + Gt + sy (24)
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We solve the model by approximating the equilibrium conditions around a non-stochastic

steady state in which all prices are flexible.

4.10 Parameterization

We use parameter values that have been used in calibration exercises for the US economy.
A full list of our choices is given in Table 2.

The quarterly discount factor is set to 0.99, which implies a quarterly real rate of interest
of approximately 1 percent. The risk aversion parameter is set to 7 = 2 and the utility of
leisure has elasticity ( = 2. These values are common in the literature.

Following Blanchard and Diamond (1989) we set o« = 0.6 and using Hosios condition we
also set the bargaining parameter equal to the elasticity of matching, i.e., a = 9.

Davis, Haltiwanger and Schuh (1996) compute a quarterly worker separation rate of
about 8 percent, while Hall (1995) reports this rate to be between 8 and 10 percent. Ac-
cordingly, we set the overall separation rate o to 0.08. The probability of moving from
short to long term unemployment is set to 0.3 and the values of pnol and p!. so that the out-
siders unemployment rate is around 8%. This number corresponds roughly to the average
unemployment of women and the young population in our sample. Finally, the vacancy to
output ratio is set equal to 0.05.

The depreciation rate is set equal to 0.01 and the capital share is set equal to 0.36.
Capital adjustment costs are included to moderate the response of investment with respect
to the monetary and fiscal shocks. We set parameter w to match the ratio of the investment
to output variance for the US economy. The probability that a firm does not change its price
within a given period, v, is set equal to 0.75, implying that the average period between price
adjustments is around 4 quarters. The values used for the technology and the monetary
shock are standard, while the ones of the government spending shock are the average values
for the various shocks we have recovered in the empirical part of the exercise.

Our parameterization implies that the participation rate is equal to 75% which is close to
the average for the sample of countries we use in the empirical section. The unemployment
rate for outsiders equals 8% and the one of insiders is 5%. In the standard model with
homogeneous workers the labor market tightness takes values around 0.25. The labor market
tightness for outsiders is 0.19 and the one of the insiders is 0.31. Finally, the probability for
finding a job for the outsiders equals 0.18, while insiders probability to find a job is twice
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as much. The results we obtain in the benchmark model for the effects of fiscal shocks are

stable to the exact parameterization of the labor market.

5 How fiscal shocks can increase unemployment

The current section investigates the properties of the benchmark model and examines which

mechanisms are necessary for the derivation of the results.

5.1 The benchmark model

Figure 11 presents the effects of a shock to government expenditure on output, employment,
unemployment (total and for the two types of workers), the real wage, the participation rate,
consumption and investment.

In the benchmark economy an increase in government spending induces a negative wealth
effect that makes households increase their labor supply. As a result, the participation rate
increases. Also, the increase in government absorption is crowding out private consumption
and investment and hiring. On the other hand, the increase in demand induced by the
government expansion in combination with sticky prices increases labor demand, and, in
turn, wages and employment increase. But, it is the insiders that get the extra jobs and
instead the unemployment rate of the outsiders increases. As a result, total unemployment
dynamics display a kink. On impact total unemployment increases because of the increase
in participation and the increase in the unemployment rate of outsiders. As insiders are
hired by the firms to face the increased demand total unemployment decreases, but when
the demand effect fades away total unemployment starts rising again. In line with the

empirical results, the effects of the shock in unemployment are very persistent.

5.2 The role of price stickiness

Notice that price stickiness is necessary for obtaining our results. In Figure 12 we present
the responses of an economy which is otherwise identical to the benchmark except for the
assumption of price stickiness.'* With flexible prices, the increase in government absorption
would crowd out vacancy posting since it would decrease the resources available for filling
vacancies. Although the wealth effect would increase participation and the labor supply in

equilibrium, the decrease in vacancy posting would decrease demand for employment and

To obtain the case of flexible prices we set the Calvo parameter close to zero.
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output and increase the unemployment of both types of agents, generating responses which
are in contrast with the empirical evidence on the positive effects that government spending

has on output.

5.3 The role of the participation margin and worker’s heterogeneity

We have initially modeled the participation margin in order to be able to analyze the
behavior of labor force participation in reaction to fiscal shocks. However, the assumption
of the participation margin might be important in generating the results. In Figure 13 we
plot the responses of the variables in an economy in which agents are homogeneous, prices
are sticky and there is no participation margin versus an economy in which agents are
homogeneous with sticky prices and a participation margin.'> The fact that there is a pool
of non-participants that move into the labor force when the negative wealth effect from the
increase in the government absorption kicks in maybe all one needs to generate the increase
in unemployment after a government spending shock. The figure suggests that the labor
force participation choice is not enough. If labor force participation were the only additional
feature relative to the standard model that would not be enough to generate an increase
in unemployment and in fact the two models with or without the participation decision
would be almost identical. Workers heterogeneity is crucial for generating the increase in
total unemployment after the spending shock. If agents were homogeneous, an increase in
government spending under sticky prices would increase labor demand and unemployment
would be reduced.'® It is the fact that outsiders have a hard time to find a job that makes

total unemployment increase in equilibrium in the benchmark model.

5.4 Sensitivity analysis

To summarize, price stickiness and workers’ heterogeneity are the two crucial assumptions
to replicate the empirical facts. We performed a number of sensitivity analyses to investigate
the robustness of our conclusions with respect to the remaining parameters of the model.
The most crucial parameters in the model are the cost of posting a vacancy as a percentage

of GDP, s, and the labor supply elasticity, .

5The appendix describes how the benchmark model is modified to analyze these cases.
'6The homogeneous agents model is actually very similar to the benchmark model used by Monacelli et
al. (2010), except for the participation choice decision. For that reason results are very similar.
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The size of the vacancy cost is important to determine how much the government ex-
pansion crowds out the creation of vacancies. If the cost associated with the creation of
vacancies is very small an increase in government spending does not affect job creation and
the model becomes standard in the sense that the wealth and the demand effects increase
employment and vacancies, decreasing unemployment for both types of workers.

On the other hand, when the labor supply elasticity decreases (for values of { > 6), the
wealth effect of the increase in government absorption does not increase that much labor
force participation. As a result, the unemployed of both types can be employed in firms
that face increased demand for their products due to the price stickiness and unemployment
decreases after the fiscal expansion in equilibrium.

Finally the relative size of insiders and outsiders in total unemployment should also
affect our results. Our results hold if the share of outsiders in total unemployment varies
between (0.4 and 0.7). The absence of closed form solutions for our steady state and the

restrictions on parameter values deters us from studying more rigorously this effect.

6 Conclusions

In the current study we examine empirically the effect of fiscal shocks on labor market
variables and, in particular, on unemployment for 10 OECD countries. We find that for
the majority of the countries considered a fiscal expansion leads to a significant increase
in total unemployment. Our results are robust to the identification used to extract fiscal
shocks from the data and the sample period considered. For the rest of the labor market
variables, according to VAR evidence, fiscal expansions increase employment and labor force
participation, while dynamic panel regressions which are based on annual data suggest that
fiscal expansions are accompanied by significant increases in vacancies and insignificant
increases in labor market tightness.

The empirical evidence is hard to reconcile with an existing model. Following a recent
trend in the business cycle literature we suggest a new Keynesian model with search frictions
to explain the findings. The introduction of workers’ heterogeneity is crucial for deriving our
results. When the economy is populated by insiders and outsiders which are characterized
by different matching prospects in the labor market, it is possible to obtain increases in

total unemployment after a fiscal expansion. This is because the negative wealth effect
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induced by the increase in government absorption increases labor force participation for
both types of workers. Outsiders unemployment increases more than the fall in insiders
unemployment, due to the increased demand generated by the sticky prices, and total
unemployment increases in equilibrium.

The model introduced in this paper should provide a guide for future research on the
modeling of the labor market in DSGE models. Our aspiration was to show that it is possible
under reasonable assumptions to generate an increase in total unemployment after a fiscal
expansion. However, the proposed model fails to account for all the empirical regularities
concerning the effects of fiscal shocks.

For example, in the model private consumption decreases after the fiscal expansion.
Most empirical findings (including our own) suggest an increase in private consumption
after the fiscal shock. Given that the scope of the model is to reproduce the dynamics of
the labor market after a fiscal expansion, we have not included in the analysis mechanisms,
such as complementarity between government and private goods (Linnemann and Schaubert
(2003)) that would overcome this shortcoming.!”

The model has also difficulties in explaining the behavior of Finland and Sweden. In
these countries increases in government expenditures are accompanied by significant in-
creases in unemployment, insignificant increases in output; but significant decreases in the
real wage, the labor force participation and employment. The benchmark model for low
degrees of price rigidities can generate insignificant increases in output and significant in-
creases in unemployment, but it cannot at the same time produce decreases in employment,
real wages and the participation rate. It is well known that the Scandinavian labor market
and welfare state are special. Scandinavian countries rely on a mix of local autonomy and
national controls to constrain local taxation and expenditure. Future work should try to
address the Scandinavian model of fiscal federalism and examine its implications.

Finally, our empirical results are subject to the criticism that any VAR exercise is sub-
ject to (see for example, Chari et al.(2007) and Ramey (2009) among others). We feel
comfortable by using the simple Choleski decomposition since according to Mertens and

Ravn (2009) it might deliver nearly correct impulse responses even if shocks are anticipated

7 Also complementarity between consumption and leisure (see Hall and Milgrom (2005)) could in principal
generate increases in private consumption after a fiscal shock. This assumption cannot be incorporated in
our framework since consumption risk can be pooled only under the assumption of separability between
consumption and leisure in the utility function.
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by the private sector. However, since there remain factors that can render our results ques-
tionable we state in the title that fiscal expansions may increase unemployment although

our evidence leaves no room for doubt.

23



7 References

Andolfatto, D., "Business Cycles and Labor-Market Search, American Economic Review,
86, (1996) 112-32

Blanchard, O. and P. Diamond, "The Cyclical Behavior of the Gross Flows of U.S," Workers.
Brookings Papers on Economic Activity 1990, 85-155.

Blanchard, O. and Gali, J., (2008). “Labor markets and monetary policy: a New-Keynesian
model with unemployment”, mimeo.

Blanchard O. and L.,H., Summers. "Hysteresis in unemployment", European FEconomic
Review, (321), (1987), 288-295.

Blanchard O. and J. Wolfers. "The Role of Shocks and Institutions in the Rise of European
Unemployment: the Aggregate Evidence," The Economic Journal, (462), (2000), C1-33.
Blanchard O.J. and R. Perotti, "An Empirical Characterization of the Dynamic Effects of
Changes in Government Spending and Taxes on Output," Quarterly Journal of Economics,
117 (2002), 4, 1329-1368.

Blundell, R. and S. Bond, “Initial conditions and moment restrictions in dynamic panel
data models.” Journal of Econometrics, 87 (1998), 115-43.

Burnside, C., Eichenbaum, M., and J. Fisher, "Fiscal shocks and their consequences," Journal
of Economic Theory, 115 (2004), 89-117.

Calvo, G., "Staggered pricing in a utility maximizing framework," Journal of Monetary
Economics, 12 (1983), 383-96.

Canova F. and E. Pappa, "Price Differentials in Monetary Unions: The Role of Fiscal
Policy" The Economic Journal, 117 (2007), 713-737.

Campolmi, A. and Faia, E., (2006). “Cyclical inflation divergence and different labor market
institutions in the EMU” | European Central Bank Working Paper Series, No. 619.

Cavallo M., "Government employment and the dynamic effects of fiscal policy shocks,"Federal
Reserve Bank of San Francisco Working Paper Series, No 16, 2005.

Chari, V.V., Kehoe, P. and E. McGrattan, "Are Structural VARs with Long-Run Restric-
tions Useful in Developing Business Cycle Theory?," Reserve Bank of Minneapolis Staff
Report 364, 2007.

Davis, Steven J., John C. Haltiwanger, and Scott Schuh, 1996, Job Creation and Destruc-
tion, Cambridge, MA, MIT Press.

24



Den Haan,W., Ramey G.,Watson, J., "Job Destruction and Propagation of shocks," Amer-
ican Economic Review, 90, (2000), 482-498.

Diamond, P. A. "Aggregate Demand Managment in Search Equilibrium," Journal of Polit-
ical Economy, 90, (51), (1982), 881-202.

Edelberg, W., Eichenbaum, M. and J. Fisher, "Understanding the effects of Shocks to
Government Purchases," Review of Economic Dynamics, 2 (1999), 166-206.

Farmer, R.E.A, "Fiscal Policy Can Reduce Unemployment: But There is a Better Altern-
ative, CEPR Discussion Papers Series No. 7526, 2009.

Gali, J., J.D. Lopez-Salido, and J. Valles, "Understanding the effects of government spend-
ing on consumption," Journal of the European Economic Association, 5 (2007), 227-270.
Hall, Robert (1995). “Lost Jobs,” Brookings Papers on Economic Activity, 1, 221-273.
Hall, R., E. "Employment Fluctuations with Equilibrium Wage Stickiness," American Eco-
nomic Review, 95, (2005), 50-65.

Hall, R.,E. and P.,R. Milgrom. "The Limited Influence of Unemployment on the Wage
Bargain," American Economic Review, 98 (2005), 1653-1674.

Hansen, G., "Indivisible Labor and the Business Cycle," Journal of Monetary Economics,
16, (1985), 309-327.

Layard, R., S. Nickell and R. Jackman "Unemployment. Macroeconomic performance and
the labor market. Oxford University Press. Oxford, (1991).

Lindbeck, A. and D.J. Snower, "The insider outsider thoery of employment and unemploy-
ment," MIT Press, Cambridge MA, (1988).

Linnemann, L. and A. Schaubert, "Fiscal policy in the new neoclassical synthesis," Journal
of Money, Credit and Banking, 35 (2003), 911-929.

Mortensen, D., and Pissarides, C. "Job creation and job destruction in the theory of unem-
ployment," Review of Economic Studies, 61, (1994), 397-415.

Mertens K. and M.,0. Ravn, "Measuring the Impact of Fiscal Policy in the Face of Anti-
cipation: A Structural VAR Approach," CEPR Discussion Papers, No. 7423, (2009).
Merz, M., "Search in the labor market and the real business cycle," Journal of Monetary
Economics, 36, (1995) 269-300.

Monacelli, T., Perotti, R. and A. Trigari, "Unemployment Fiscal Multipliers," CEPR Dis-
cussion Paper Series, No. 7728 (2010).

25



Mountford, A. and Uhlig, H., "What are the Effects of Fiscal Policy Shocks?" Journal of
Applied Econometrics, 24 (2009), 960-992.

Nickell, W. "The CEP-OECD Institutions Data Set," CEP Discussion Paper No. 759,
(2006).

Pappa, E. "The effects of fiscal shocks on employment and the real wage," International
Economic Review, 50, 1, (2009a), 217-244.

Pappa, E. "The effects of fiscal expansions: An international comparison," GSE Research
Network Working Papers, No. 406, (2009Db).

Perotti R., "Estimating the effects of fiscal policy in OECD countries,"mimeo IGIER, Boc-
coni University, 2004.

Perotti R., "In search of the transmission mechanism of fiscal policy,"_NBER Macro Annual
2007, 22.

Ramey, V. and M.D. Shapiro, "Costly Capital Reallocation and the Effects of Government
Spending." Carnegie Rochester Conference Series on Public Policy, 48 (1998), 145-194.
Ramey, V. "Identifying Government Spending Shocks: It’s All in the Timing, mimeo Uni-
versity of California, San Diego, (2009).

Ravn, M.,0. "The Consumption-Tightness Puzzle," NBER International Seminar on Mac-
roeconomics 2006, (2008), 9-63.

Ravn, M.,0O. and S. Simonelli "Labor Market Dynamics and the Business Cycle: Structural
Evidence for the United States,"CSEF Working Paper No. 182.(2007).

Shimer, R., "The Cyclical Behavior of Equilibrium Unemployment and Vacancies," Amer-
ican Economic Review,95, (2005), 25-49.

Thomas, C. (2008), “Search and matching frictions and optimal monetary policy,” Journal
of Monetary Economics, 55 (2008), 936-956.

Trigari, A. "Equilibrium Unemployment, Job flows and Inflation Dynamics," Journal of
Money, Credit and Banking, 41 (1), (2009) pp. 1-33

Taylor, J., "Discretion versus policy rules in practice," Carnegie-Rochester Conference Series
on Public Policy, 39 (1993), 195-214.

Walsh C.E. “Labor market search, sticky prices, and interest rate policies,” Review of

Economic Dynamics, 8 (4), (2005), 829-849.

26



8 Appendix
8.1 Panel data estimates

We estimated the effect that government spending has on job vacancies and labor market
tightness using a dynamic panel regression that accounts for unobservable cross-country
heterogeneity as well as unobservable year-specific shocks. Specifically, we estimated the
model:

JobV (LMT et = ac + by + ¢ JobV (LMT )et—1 + geGet—1 + Ucy

where JobV stands for job vacancies, LMT stands for labor market tightness and G
stands for government expenditures, a. are country fixed effects, b; are year fixed effects,
and u.; is an error term that is clustered at the country level. Note that the above model
explicitly allows for differences in convergence dynamics across countries and also for differ-
ences in the marginal effect that government spending has on job vacancies (labor market
tightness). The method of estimation of the above model is system-GMM (Blundell and
Bond, 1998). Estimates are computed based on annual data and all variables are in real
per capita terms and in logs of the level. The annual data on job vacancies and labor
market tightness are from the CEP-OECD database (Nickell (2006)); and the government

expenditure data are from OECD statistics.

8.2 Steady state

The steady state is one with no employment, or unemployment growth and zero inflation.

on = Y Pug + g (25)

puy = "o (26)

1/6=1-6+r (27)

1/6=R (28)

Hl¢ = O\, + b (29)

Mo = B + X (1= p) = ™) — ¢l +be ™) (30)
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r= go:c% (32)
i
y=Zk?(n)'"% Z=1 (34)
I=Il+ur+uo+n (35)
y=c+i+g+xv (36)
0o = v/uo, Or =v/us (37)
P! = pl 07, YO = p 0%
11—« o\ 1l—a
o= gt | <U_I> ) <“_> ] (38)
u u
A= I 4 4Of with (39)
Yl = 3o, O = 49" /6o (40)
-5 -0) = [2a(1 - ) ~u] (41)
Oh Ih
w=(1—9) [(1—¢)x2+”w w‘fw L (42)
vt (43)

Substituting (25) and (26) and the fact that gé— = 32 in the remaining equations we

get:
O pa a
pmeO I < 1Y > a(l—a)
n=up oml—= ] 0 + u|l = B(0p)uo 44
po [ p% O ] ( ) ( )
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=T o _ Bo(ph07—p20%) T(o
3 (1 O') + P%H lf(ffﬂ)lﬁ+loﬁp{rze? ( O)
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from (35) we have

l=1- Uo
We can write the resource constraint as:
4]
E:l—ngg—fGOuo
Yy r YU v
and ¢ = £y, while y = In.
from (45) we have:
w=c"NT(0p)+b
Using (41) together with (42) we can write:
BY 1 - p)zk —b] ol

YT TR0 = 0) — (1—a)BRO + o) IT(00)Z

then using the equation for wages:

y @+ ™)

—(1- 1—o)z2
w=(1-9) |( cp)xn+ o7 + Jb

(50)

(51)

and equation (51) we have one equation in one unknown 6o and its solution solves for the

steady state of the model.

8.3 Loglinear conditions

State variables are 3: capital, employment and insider unemployment.

~ ~ mr mo ~
g1 = (1 —o)ng + Tmlt + TmOt
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The model contains 22 equations in 22 unknowns (ng, mre, Mo, Vt, Ure, Yot wt , If t , tOf ,

ke, i, we, by, ey 7oy Aty Aut, Tty Re, ye, 2¢) and we solve it using the generalized Schur form.

8.4 Alternative models

8.4.1 Homogeneous agents and participation margin

For the homogeneous workers’ model, there is one kind of unemployed workers. As a result,

the variable u! disappears and u® = u. The matching function is given by: m; = p,,v%u' =

and agents maximize:
cl—n 1 ¢

1-n ¢ —¢
subject to (10), (8), and (13), and (1) becomes: ne +up = 1.

u(ce,ne) =

With the participation margin, agents solve the same problem as in the benchmark
economy with the only difference that u! = 0. All models are parameterized to deliver

comparable steady state values for the labor market variables.
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Table 1. The Effect of Government Expenditures on Job Vacancies and Labor Market Tightness

Job Vacancies Labor Market Tightness
@ )
GMM GMM
Australia 1.366*** 1.081
(2.69) (1.30)
Canada 0.986 -0.840
(0.69) (-0.36)
Finland 1.553*** 0.910
(2.54) (1.00)
France 1.425%** 1.144
(3.03) (1.14)
Japan 1.159** 1.632**
(2.44) (2.51)
Norway 1.062*** -0.059
(2.34) (-0.10)
Sweden 1.514*** 1.465
(2.62) (1.56)
UK 3.610*** 0.475
(2.97) (0.22)
us 3.337** 2.424
(2.40) (0.86)

Note: The method of estimation is system-GMM (Blundell and Bond, 1998). Huber robust standard errors (reported in parentheses) are clustered at the
country level. The dependent variable in column (1) is the log of job vacancies; column (2) the log of labor market tightness. For further details on the
estimation methodology see Appendix 7.1. *Significantly different from zero at 90 percent confidence, ** 95 percent confidence, *** 99 percent
confidence.



Table 2: Parameter walues

o discount factor 0.99
1y mtertemnporal elasticity of substitubion 2
1 elasticity of labor supply 2
utility of letsure parameter 0.2
a =&  relabve barganing power 0.&
pi elasticity of new matches with respect to number of msiders 0.9
pd elasticity of new matches with respect to number of outsiders 0.5
o separation rate 0.08
L probabiity of mowing to long term unemployment 0.3
wfy vacancy to output ratio 0.05
b unemployment compensation 313
& depreciation rate 0.01
o capital adjstment costs 2.5
i capital shate 0.36
It probabiity of not changing price 075
iz — 1) gross steady state mark-up 1.1
£y inflation coefficient 1.5
Og persistence government shoclk 0.75

g vartance govertunent shock 0.01



Figure 1. The Effect of Government Expenditure Shocks on the Unemployment Rate
(Baseline Estimates)
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Figure 2. The Effect of Government Expenditure Shocks on the Unemployment Rate
(Controlling for Tax Revenues)
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Figure 3. The Effect of Government Expenditure Shocks on the Unemployment Rate
(Ramey-Shapiro War Dummy Approach)

usS
Unemployment Rate
.04
[ ] ° . .
© L ]
»
® .
.02 e,
LA
o e ., 8
07.
8 I—
[ ]
®
[ ]
B @
-.02 s . .
L] » »
T T T T T
0 5 10 15 20

step



Figure 4. The Effect of Government Expenditure Shocks on the Unemployment Rate
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Figure 5. The Effect of Government Expenditure Shocks on the Unemployment Rate
(Balanced Sample, 1990:1-2009:1)
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Figure 6. The Effect of Government Expenditure Shocks on the Unemployment Rate
(Relaxing the Assumption of Exogeneity of Government Expenditure Shocks)
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Figure 7. The Effect of Government Expenditure Shocks on Real Wages
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Figure 8. The Effect of Government Expenditure Shocks on the Labor Force Participation Rate
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Figure 9. The Effect of Government Expenditure Shocks on Employment
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Figure 10. Results with Sign Restrictions
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Figure 11. Theoretical Impulse Responses: Benchmark Economy
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Figure 12. Theoretical Impulse Responses: Flexible vs. Sticky Prices
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Figure 13. Theoretical Impulse Responses: Participation Margin
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