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How big are government spending multipli- purchases to be relatively insensitive to fiscal
ers? A recent litererature has argued that whileshockst While Berger and Vavra (2012) test
government spending multipliers may be smalltheir model using PSID micro data, their re-
on average, they might be much larger during re-sult requires strong structural modeling assump-
cessions when there is greater economic slacktions.

However, this simple intuition ignores the sig- In this paper, we test directly whether the
nificant heterogeneity of spending captured inresponse of durable spending to fiscal shocks
aggregate GDP. Even if aggregate GDP re-is different in recessions and expansions using
sponds more to fiscal shocks during recessionsthe non-linear VAR methodology pioneered by
some subcomponents of GDP may become lesdwuerbach and Gorodnichenko (2012). As pre-
responsive during recessions. dicted by the theoretical model in Berger and

Such compositional differences in cyclical re- Vavra (2012), we find strong evidence that the
sponsiveness matter even if policy makers caredggregate durable spending response to fiscal
only about aggregate multipliers. This is be- shocks is substantially larger during expansions
cause the government can control not just thethan during recessions. This stands in stark con-
timing of its spending but also its composi- trast to the patterns observed for the aggregate
tion. If the government has a fixed amount of multiplier.
spending to allocate, it will be most effective  This has direct relevance for the structure
at increasing aggregate demand if it targets thaof fiscal stimulus. During the Great Reces-
spending towards components of GDP whichsion of 2007-2009 a number of policies such
are particularly responsive during recessions. as the "Cash-for-Clunkers" and the "First-Time-

While it may initially seem counterintuitive Homebuyers” credit were enacted with the pur-

that some components of GDP should be lesOSe of Stimulating durable demand. Our VAR
responsive to government spending during peri-evidence suggests that these programs were
ods of slack economic activity, Berger and Vavra probably not particularly effective (relative to
(2012) show that theoretical models consistentdlternative spending options) at increasing total
with household level micro data have exactly output. Durable spending is particularly un-
this prediction for aggregate durable spending.responsive to government spending during re-
The basic intuition is straightforward: it is cessions, so stimulus policies targeting durable
well-known that there are substantial transactionspending are unlikely to be cost-effective ways
costs that lead consumer durable and housin@f stimulating aggregate demand.

purchases to be infrequent and lumpy. Berger

and Vavra (2012) estimate a household model . Econometric Specification

with fixed costs of durable adjustment to match ) o

consumption patterns in the PSID and they find ©OUr econometric specification is taken from
that during recessions, few households adjusf:ueérbach and Gorodnichenko (2012).  Their
their durable holdings. Since fewer households

purchase durables, this leads aggregate durable Iwhile this description c_aptures the basicintuition,‘the re_s_ult
in Berger and Vavra (2012) is somewhat more subtle: in addition
to time-variation in the frequency of durable adjustment, there is
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STVAR (smooth transistion VAR) model is is the transition function that determines how
given by: these two regimes are combined. Following
Auerbach and Gorodnichenko (2012) we set
z; to be the standardized seven quarter moving
Xi = [1-F(z-)eg(L)Xi-1 average of output growth and the transition
+F(z—D)TTR(L) Xi—1 + U, function F() to be the logistic function. Here,
positive values ofz; denote expansions. We

Ue=N(©, ) date the transistion function at perigd— 1
Q& = [I-F@-0]Qe+FZ-1)QR  so as to exclude contemporaneous feedback
Fz) = exp(—y z) y >0 effects from policy actions to the the state of
1+exp(—yz)’ the economy.We calibratp = 1.5 so that
var(zz) = 0,E(z)=0 the economy spends aproximately 20% of the

time in a recessionary period, where we define
Our baseline specification is quar- @ recession as a time whéf(z) > 0.8, but
terly and uses the following variables: the guantitative results are not too sensitive to
Xt = [Gi T Y, DS], where G is log choosing reasonably different valuesyof

real government spending, is log real gov-  \ye estimate the system of non-linear equa-
ernment receipts net of trgnsfers,is log real  tions (1)-(5) using the Monte Carlo Markov
gross domestic product in 2009 dollars andchain methods developed in Chernozukov and
DS is log real spending on durables. In our j5n4 (2003). An advantage of this approach
benchmark  specification we measuleS as g that under standard conditions this approach
the sum of spending on consumer durable§eags ys to find a global optimum. Additionally,

plus residential invqstmeﬁt. In essence, this  giandard errors can easily be computed from the
is the same baseline specification used bygimulated Markov chains.

Auerbach and Gorodnichenko (2012), with .
the addition of a new component in the VAR: In this paper, we focus on the response of
aggregate durable spending. Our baselindurable expenditures and outp_ut _to changes in
ordering of variables means that shocks to taxgovernment purchases. In principle we could
receipts, output and durable expenditures havélso examine the impulse response functions to
no contemporaneous effect on governmentChangeS_ in tax receipts, but we choose to fo-
spending. This "minimum-delay" identifying CUS on impulse response functions to changes
assumption is common in this literature becausen government purchases for two main reasons.
it provides a sensible desciption of realistic lagsFirst, the literature that has studied aggregate
in the appropriations process at business cyclénultipliers has generally focused on the re-
frequencies. sponse to government spending, and we want to
Again following Auerbach and Gorod- show that different components of GDP respond
nichenko (2012), our empirical model allows differently to the same set of_shocks. For ex-
the propogation of shocks to differ over the ample, Auerbach and Gorodnichenko (2012) al-
business cycle in two ways. First, we dy- most exclusively discusses differences in the re-
namically allow the lag-polynomials of the SPonse of GDP to government spending shocks
VAR to differ across expansiondlg (L)) and N recessions an expansions. Seconq and
recessions I{r(L)). Second, we allow for MOre importantly, the interpretation of regime-
contemporaneous differences in the covari-SPecific differences in estimated impulse re-
ance structure of shocks during expansionsSPOnse functions to tax receipts faces a sub-
expansions Qg) and recessionsr). The stantial complication. As discussed in Blan-
model implies that the economy at a moment inchard and Perotti (2002),' the identification_ (_)f
time is a convex combination of expansionarytax shocks depends crucially on the elasticity
and recessionary dynamics, whefe(z_1) of tax revenue to output. Since this elasticity
likely varies cyclically, estimating the impulse
response of durable spending to tax receipt in-
2\We prefer to use a broad measure of durable spending in ournovg‘,[ionS is subiect topa biasgof both unknpown
benchmark, but in the following section we show that our results . J_ .
are not sensitive to this assumption. mantUde and direction.
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Il. Results ing expansions. This suggests that unexpected
changes in government spending lead to much

We begin by considering the effects of ag- jarger changes in output if they occur in reces-
gregate government purchases in a simple linsjgns.

ear as well as in a STVAR model that includes The left-hand panel of Figure | isolates the re-

regime shifts. As mentioned in the pl'EViOUS SEC-Sponse of durable expenditures to the same gov-
tion, our basic specification is T Y D3 for  ernment spending shocks. The first thing to no-
the cholesky decomposition and the sample petice is that the level of this multiplier in all mod-
riod is 1947:1-2013:1l. HereDSis the sum of  g|sis lower than the output multiplier. In the lin-
spending on consumer durables and residentiabar model, it acheives a maximum value close to
investment in a given quarter. Figure | shows (. 3. This lower level is not surprising since most
the impulse response functions (IRFs) to a gov-changes in government expenditure only affect
ernment spending shock. These figures show byjyrable expenditures indirectly either through
how many dollars durable expenditures and outinterest rate changes or through the level of over-
put change over time when there is an exoges|l consumer demand. The second and more im-
nous $1 increase in government expendituresportant feature of the figure is that the durable
In other Words, these are the fiscal mUltipIierS expenditure mu|tip|er is Signiﬁcanﬂy procyc”-
for durable expenditures and output. All shadedcal. During expansions, the multiplier exhibits

regions denote 90% confidence intervals. a hump-shaped pattern and reaches a maximum
value above 0.8. In constrast, the value of the
G => Durable Expenditures G=Y multipler during recessions is almost exclusively
15— —————+ 33— negative. This large level of state-dependence is
~"€xpansion consistent with the theoretical results in Berger
| :ﬂiﬁsm ) | and Vavra (2012).
While our benchmark results use a broad mea-
,""\ sure of durable spending it is straightforward to
0.5/ ,' S8 redo the analysis using different subcomponents
,’ of durable spending. Figure Il separately shows
OA‘/\‘ the durable multiplier for consumer durables and
‘e residential investment.
05 Tt
i, G => Consumer Durables G => Residential Investment
1 T - ‘ 1 | -;expaﬁsion 1 |
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Figure 1: Impulse responses in expansions, 05 05 | x
recessions and in a linear model 4
= /
We first discuss the total output multiplier be- W W\
cause this object has been the source of exter
sive research. The dynamic behavior of this
multiplier is shown in the right-panel of Figure 05 105 T
I. Consistent with previous work (Hall, 2009;
Auerbach and Gorodnichenko 2012), the max-

imum size of this multiplier in a linear VAR is 0 5 20 5 10 15 20
close to one and is achieved after a few quar-

ters. Additionally, consistent with Auerbach and Figure II: Impulse response functions by type
Gorodnichenko (2012), we find evidence that of durable expenditure

the size (and sign) of the output multiplier is

state-dependent. This multiplier has a point es- Both types of durable spending display signf-
timate above one during recessions and is sigicant variation in their responses to government
nificantly lower and even becomes negative dur-spending at different points in the business cy-
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cle. The maximum multipler during expan- Ill.  Conclusion
sions is 0.2 for consumer durables and over 0.6
for housing expenditures, whereas the estimated A large theoretical literature argues that ag-
multiplier is almost always negative during re- gregate government spending multipliers may
cessions. This constrasts with the results frompe much larger in recessions than in expansions.
a linear VAR which predicts that the multipler A much smaller empirical literature has found
is close to zero for both consumer durables andsupport for these theoretical conclusions. How-
residential investment. In the theoretical modelever, this literature has largely ignored the fact
of Berger and Vavra (2013), the cyclical sensi-that what is true for aggregate output may not
tivity of durable responsiveness is increasing inpe true for each of its subcomponents. If dif-
the size of fixed adjustment costs. Since housferent subcomponents of GDP exhibit differ-
ing investment is subject to bigger fixed costsent cyclical sensitivity to government spending
than consumer durables, their model predictshen fiscal policy should take such differences
that the magnitude of state dependence shouléhto account. If the government only has a
be greater for residential investment, which isfixed amount of spending to allocate across vari-
exactly what we find in figure II. ous programs, it can achieve more bang-for-the-
buck by implementing programs which target
components of GDP which are particularly re-
Regime specific intercept and frend ~ Altemative ordering of Y and CD sponsive during recessions.
5(G => Durable Expenditures) :(G =>‘Durable Expenditures) In this paper, we provide evidence that
= expansion durable expenditure impulse response to gov-
1 **recession 1 ] ernment spending shocks is strongly procyclical.
[inear | PR This holds both for consumer durable expen-
05 AN 05 /. Sy ditues as well as for housing investment. While
/ ™~ /! these results might seem counterintuitive, they
/4 7 . . . . g
oA~ “&/\" are consistent with the theoretical predictions
: Lo of the fixed cost model of durable demand in
___________________ Berger and Vavra (2012). More broadly, these
p p empirical results are important because policies
aimed to stimulate durable purchases are popu-
lar during recessions. However, our VAR evi-
dence suggests that these programs are probably
not particularly effective (relative to alternative
spending options) at increasing total output.
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Figure 1lI: Impulse response functions:
robustness checks
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