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A Disaggregated Approach to the Government Spending Shocks: A

Theoretical Analysis

Orcan Cortuk Mustafa Haluk Guler

ABSTRACT

We examine different types of government spendinglewliterature usually treats

government spending as a homogenous compound. ¥agglegate the government
spending into three parts; namely, government invesst, government wage component
consumption (i.e. wage expenditure) expenditurd, man-wage component consumption
(i.e. purchases of goods and services). Next, wien&® a dynamic stochastic general
equilibrium model that features a transmission rae@m with different types of

government spending. In this regard, we managestonguish between different types of
government spending where each type of spendinydrdsd role in the economy. Such

set up enables them produce different effects acroeaonomic variables.

Keywords: Disaggregated government spending, Government investment, Government wage
consumption, Government non-wage component consumption, DSGE model.
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1. Introduction

The main contribution of this paper is that it fgas a transmission mechanism
with different types of government spending: nanggdyernment investment, wage
component government consumption and non-wage coembo government
consumption. The mechanism works through governmesduction which has a
complementary relation with private consumption.néls government spending
types that are used in the formation of governnpeatiuction have influence on
households’ preferences and should not be considesewasteful due to their

additional easing effects on the economy.

In the model, government production which plays raci@l role in attaining
positive effects of private consumption is a fuoetiof government capital and
government employment. Government capital is theumclation of government
investment and government employment is measuredgdyernment wage
expenditure. These two types of spending are chasnpeto useful dispositions
unlike government non-wage component consumptiorareblVver, effects of
government investment and government wage experd#iso differ from each
other as government investment needs to be acctedués government capital
rather than used directly in the government pradactWithin this context, we

claim that the composition of government spendgagritical in the determination



of spending multipliers and different types of gowaent spending have varied

effects on economic variables.

Nevertheless, government spending has been treatidédrmly in most of the
studies and as Leeper et al (2010) discusses, aesnof multipliers from these
studies are all over the map, providing empiriagyort for virtually any policy
conclusion. For instance, in the current econoonisis, United States passed a
$787 billion fiscal stimulus plan in February 2008th the hope of boosting
demand, limiting job losses and preventing deepssons. Yet, there was a lack
of consensus among economists indicating where dalthr should be spent in

order to minimize the adverse effects of the crisis

In fact, the diversity of findings highlights theffctulties in obtaining reliable
estimates of fiscal effects. This is mainly becatesponses of economic variables
to government spending shocks depend on many fadtqre of spending, how the
spending is financed and how monetary policy attsesponse. Thus, there is a
need for systematic analysis that confronts alsehiscal policy complexities. In
line with this, the objective of this paper is toed light on the single effects of
these factors in the context of a dynamic stocbagtneral equilibrium (DSGE)

model.



The rest of the paper is organized as follows: iBec2 reviews the literature;
Section 3 describes the model and provides the dinder conditions whereas its
linearized counterparts are given in Section 4ti8ed explains the calibration.

Section 6 presents the results and finally Sectiooncludes.
2.Literature Review

Most of the recent theoretical literature on fispalicy in DSGE models has been
motivated by the empirical evidence. From an erogiripoint of view,
identification of government spending shocks isbpgmatic and has been the
subject of a lively debate in recent yehrndowever, theoretical models mainly
attempt to capture the results of the VAR appraashhis approach is considered
as a means to account for the effects of governseeniding shocks in “normal”
times, as opposed to extraordinary episodes like avamilitary build-up eras.
Studies employing VAR approach typically find treatrise in total government
spending (a positive spending shock) raises noy @&DP, but also (private)
consumption (e.g. Blanchard and Perotti (2002)ag-ahd Mihov (2001), Gali et al
(2007), Monacelli and Perotti (2008)). Regardinge thesponse of private
investment, it is found to be either insignificas in Fatds and Mihov (2001) and

Gali et al (2007) or negative (and significantBilanchard and Perotti (2002).

! See Perotti (2007) and Ramey (2009) for a summitye issues.
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The theoretical literature, driven by DSGE modbbgins with studies that employ

a standard neoclassical framework such as Aiya@dmistiano and Eichenbaum
(1992) and Baxter and King (1993)These studies suggest that an increase in
government spending creates a negative wealthtdfieche households as they
anticipate an increase in taxes to finance theeam® of government spendihg.
Households optimally respond to this by decreasihgir consumption and
increasing their labor supply. The increased lahgply lowers the real wage but
raises output. In the new steady-state, workingdate higher and consumption is

lower which contradicts the empirical findings.

Following Neoclassical models, New Keynesian modeéturing a sticky price
and monopolistically competitive environment wemmenonly used. The idea of
introducing imperfect competition and sticky pricesnbedded in the New
Keynesian models was promising for at least twosara. First, imperfect
competition generates an aggregate demand extgrradcording to which an
increase in output leads to a rise in profits ammbme. Higher profits and income
in turn may help to offset the negative wealth &ff&econdly, sticky prices raise
the possibility that labor demand reacts strongan tiabor supply, with real wages

increasing alongside labor supplyHence, in New Keynesian models, the wealth

2 Infinitely-lived forward-looking agents, flexiblerices, complete asset markets, and lump-sum taxati
3Assuming they are financed by non-distortionargsax

4 Response of investment depends on the persisténe shock is sufficiently persistent, the risethe
marginal product of capital leads to more investnaem capital accumulation.

5 To meet increasing demand stemming from increagimgernment expenditure, some firms will increase
production as only a fraction of them can adjustrtprices.
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effect is accompanied by a demand effect due toepstickiness, whereby both
effects increase output. Yet, the wealth effect l@asnegative impact on
consumption while the demand effect has a positiyeact. Accordingly, the net
response of consumption depends on the relatieagitn of the two effects where

wealth effect still dominates under plausible pastars.

As the standard New Keynesian model cannot replitta response of increasing
consumption under plausible parameters, it has Ibeedified in order to attain
increasing consumption. This was achieved by Imgitthe ability of the private
sector to smooth consumption via asset marketsn dse model by Gali et al
(2007). These authors have extended the standawdKignesian sticky-price
model by allowing for the co-existence of “non-Rdian” and “Ricardian”
households, with the former simply consuming ttadter-tax disposable income
each period and the latter optimizing in a forwkroking manner and thereby
smoothing consumption over time. Accordingly, R@tan agents are more
sophisticated in the model because they can hald$and receive profits deriving
from firms’ ownership. On the other hand, non-Ritan households, also referred
to as rule of thumb households, only consume theient disposable income each
period and do not have the ability to borrow oresaks a result, they cannot
smooth their consumption path in the face of flattins. Since this is a simple
means of breaking Ricardian equivalence, presehcal® of thumb households
contributes to the New Keynesian models in prodyqgoositive co-movement

8



between government spending and consumption. Nwless, this analysis has
been criticized as relying on a large percentageulaf of thumb households. For
example, Coenen and Straub (2005) conclude tha¢dtimated share of the non-
Ricardian households in the euro area is not seiffity large to deliver a positive
response of consumption. Similarly, Iwata (2009ve&d that the estimated mean
value of non-Ricardian share is one fourth for dapehich is half of what Gali et

al (2007) are relying upon.

An alternative modification to the standard New Kesian models is to allow
consumer preferences to depend on government sgendinder such a
modification, government spending gains an additionle in the economy. First
studies assume that government expenditures andt@rconsumption directly
enter the utility function of the representativeeaglinearly such as Barro (1981),
Aschauer (1985), Christiano and Eichenbaum (198@)FRann (1998). Some of the
recent studies exploit government spending throtlgl concept of effective
consumption, which is a constant elasticity of sititson (CES) aggregate of
private consumption and government spending. Liramemand Schabert (2006)
and Bouakez and Rebei (2007) are examples of this Khis work has similar a
set up to these studies in the sense that housgtrelirences depend on
government spending in association with privatesoomption. However, such a

structure is not applicable directly to all typdsgovernment spendinylnstead, it

® Even we include all types of government spending to the effective consumption, results do not
change.



works indirectly through government production. dther words, we believe
placing total government spending in the effecttemsumption is misleading as
government spending itself may have no direct &ffiecthis regard unless this
spending is made use of in way that is benefiaml the public. For instance
government can recruit workers and purchase alhtaehinery necessary for road
construction. However, such employment and matpuathase can contribute to a
household’s car consumption only if all these spmpdare put together in

producing a highway, which is complementary tocarsumption.

Hence, our model differs from other studies in @mensions. First, government
spending is disaggregated into three parts: govemhrmvestment, government
wage component consumption (government wage hill) government non-wage
component consumption (government purchases ofrmegiate goods and

services).

Second, government has a productive role in theneog even though this
production differs from the production of privagcsor in some aspects. In the next
subsections, the objectives (together with the tramds) of the agents are

presented and transmission mechanism of shockpiaieed.
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3TheMode

This section describes a dynamic general equilibrimodel that consists of a
representative household, eontinuum of firms (indexed byj) producing
differentiated intermediate goqda perfectly competitive firm producing a final
good, a central bank in charge of monetary polanyd government as a fiscal
authority. All of the agents are infinitely livedhé time is divided into periods and
each period is indexed by the subsctipfThe baseline model such as nominal
rigidities in the form of price stickiness and regidities in the form of investment
adjustment cost are standard to the literatures Tlamework serves as a starting

point since it has been shown to fit the US data.

3.1 Households
The economy is populated by a single, infiniteletl, representative household.
Households derive utility from leisure (i} and effective consumptiorﬁ(). In

this representation]\;, is the sum of hours worked for government (public

employment;N®) and hours worked for private sector (private eypient; N):
N, = N® +NPF;. Likewise, effective consumption is defined as aSCEdex of

private consumption@) and government production ¥ similar to Bouakez and

Rebei (2007):

" The CES specification captures the idea of dirhinig marginal returns to public spending in oraer t
achieve a given level of effective consumptionedstparibus.

11
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In the above representatioajs the weight of private consumption in the effeeti
consumption index anda’ > 0O is the elasticity of substitution between private
consumption and government production. As- o, private consumption and
government production become perfect substitutesis Tis the case when
government competes with private sector by produdwal goods. Providing free
lunches is an example of government producing geaids. In contras€; and Y%
become perfect complements wher=0 and government produces non-rival
public goods. In this case, government produdin@neases the marginal utility of
consumption, providing an additional motive for Beholds to work more. This, in
turn, mitigates the negative wealth effect. Edwraservices, knowledge generated
by R&D, legislative services are examples of gowent production. A critical
guestion at this point is whether private consuoptand public spending are
complements or substitutes. This has been exanhgeseveral studies such as
those by Aschauer (1985), Karras (1994), Ni (1995)ano and Wirjanto (1998),
and Okubo (2003). The empirical results, however naixed and inconclusive.

In the model, households have preferences desciilyethe following utility

function:
E,> AU (C,,N,)
t=0

where

12



- ~\1-o +y
U(ct,Nt){(Ct) ko }

1-o0 1+y¢
In the above representation3J (01) is the discount factork; is the timet

conditional expectation operator ai = N® + N, as previously defined.

The budget constraint faced by the household ebsv:

B
R(C,+1)+- 5% = RWCIN® + RW N + RRYK, + B - RT,
R

In this representatior®; is the price levelW is the private sector real wage, and
W is the public sector real wage. As indicated be thudget constraint,
households receive labor incomeR\"N;” from private sector anBW°N€ from
public sector as compensation to working.

Capital accumulatiornk() evolves according to the law of motion (as ini€tino

et al. 2005);

Kiu=@-9)K,+1,-l.@ where Q:E[ll—t—l]zand function ¢ satisfies

E t-1

¢=¢'=0 and ¢ '>0 in steady-state. With such specification, adnesit costs are
proportional to the rate of change in investmertt éns costly to change the flow
of investment. Thus, investment is inertial; iuisresponsive in the short run, but
starts to build up its response gradually over time

Following Cordoba, Perez and Torres (2009), an mamb assumption is that there
is a positive wage premium received by public seetoployees relative to private

sector employees. This the case for countries having a small share ofipubl

13



employment in the labor markefhe existence of such a positive premium is a
well-documented empirical fact of developed ecoresnas shown in the surveys
of Ehrenberg and Schwarz (1986), Bender (1998), @nelgory and Borland
(1999). While there is little research on the deiaants of the public wage
premium, the literature on public sector labor nesskreveals that the influence of
public sector labor unions and the "vote produciagtivities by civil servants are
the potential reasons for the existence of theiegsndifferential. In the US, for
instance, the most prominent unions are among @wector employees such as
teachers and police.

In conjunction with this assumptiothe public wage in the model is deemed as the
upper limit of the private wage. Such a setup isscgient with the varying public
wage premium shown in Figure 1. This figure illasts how the private and public
sector are associated in the labor market by etvpdopOECD Economic Outlook
Database. The upper panel of the figure shows h@ptemium has changed over
time inthe US and in Euro Aredhe ratio of public wages over private wages has
fluctuated between 1 and 1.2 in the US whereagdlis has risen as high as 1.4 in
Euro Area. Lower panel of the same figure displdngsratio of public employees
over private employees during the same period. Atingly, the public/private
wage premium has had a somewhat parallel refleatidhe evolution of the ratio
of government sector employees to private sect@@yges. For instance, the ratio

of public to private employees in the Euro Areachesl a maximum in the second
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half of the 1980s. This corresponds to the periodvhich the wage premium

reached its minimum.

According to the budget constraint presented abbweeseholds receive income
from renting their capital holdingsK{) to intermediate firms and purchasing
nominally riskless one-period bond®)( The (real) rental cost of capital R and
the gross nominal return on bondsRs Lastly, I; and D; respectively denote
investment expenditures and dividends from owngprshifirms whileT; is lump-

sum taxes (or transfers, if negative) paid by tleesesumers.

The first order conditions (with respect @, N, Kw1, Bt.s and ) for the

household maximization problem are given below. eNd¢ihat the household
maximizes only with respect to private labor as egoment employment is
exogenously given to the households and the remia@ses household initially
meets the government labor demand as she earrgher wage for working the
government (This is due to the positive public wagemium). After meeting
government labor demand which is a small portiorhef total employment, she

optimally chooses her labor supply for private sect

CaG = 4 ®
N/ = AW 2
AR +2.Qu.0- )= AQ 3
AAaR]=A W+ 7,) (4)

/1 Qt + 25 t A Qt + ﬁ/‘t+1Qt+1£ I| ;ﬂ = /1 /1 Qtf +/1 Qt * ﬁ/‘HlQHlf | :rl ( )

t—l
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In these equation®); represents the shadow price of additional unitagfital and

is equal to one at its steady state. Similatlyepresents the Lagrange multiplier of

the budget constraint. Again note that the aboxgressions imply that the
households choose the supply of private labor,mgitiat public labor is determined

inelastically by the government.

3.2Firms

| assume that a continuum of monopolistically cotitpe firms produce
differentiated intermediate goods that are usedirgmits by a (perfectly
competitive) firm producing a single final good.

Final Goods Firm

The final good is produced by a representativefeply competitive firm with a

1 I

constant returns technology:": = (J. X, (]) £ dj)e?* whereXy(j) is the quantity of
0

intermediate goodised as an input and1. Profit maximization, taking as given

the final goods pric®; and the prices for the intermediate go&d®p, allj € [0, 1],

yields the set of demand schedules:
1

. 1 1
X, (j) = (@)’SYFH . Hence, the zero profit condition:P, = (IR(j)l‘fdj)l‘f
0

t
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Intermediate Goods Firm

The production function for an intermediate goodsmf is given by:
YR () =K (DN ())®* whereKq(j) and Ny(j) represent the capital and labor
services hired by firm

Cost minimization, taking the wage and the rentsit ©f capital as given, implies

. B :
the optimality condition:Wkt = 4-a) KQ(J.)
R a]_ N t(J)

(6)

Real marginal cost is common to all firms:
_ a-1 Py\1-a;

. U
a’ (RO

Price Setting

Intermediate firms are assumed to set nominal grice a staggered fashion,
according to the rule proposed by Calvo (1983).hEfen resets its price with
probability 16 of each period, independent of the time elapsedesihe last
adjustment. Thus, each period a measueflproducers reset their prices, while a
fraction 6 keep their prices unchanged. A firm resettingpiice in periodt will

seek to solve:

> C .
Maxey D 0 E{ B Y uc(DI(P* /R.) ~MCy ]}

k=0 t+k

subject to the sequence of demand constraints:

Y k(1) = X (1) = (P* T Ry) ™Y P

First order conditions can be obtained from the im&ation as;

17



E Y P EL BY ()(P¥, /R ) =~ HMC,,,)} =0
k=0 Cin (8)

whereu =¢/ (¢-1) is the gross “frictionless” price markup at zerfiahon steady
state. Hence, at steady state: ¥MQu = (e-1) /¢

Finally, the equation describing the dynamics Fer &ggregate price level is given

by:

R=|R. " +1-6)(R¥ F 9)

3.3. Monetary Policy

The stance of monetary authority is important itedaining the movements of the
real interest rate, which plays a role in how macomomic variables react to
spending shocks. For instance, recent work by CoGark, Taylor, and Wieland

(2009) and Christiano, Eichenbaum, and Rebelo (Rba@ge pointed out that when
the monetary policy is completely unresponsive e hominal interest is at the
zero bound, the monetary-fiscal interactions hageificant effects on the size of
fiscal multipliers.

On the other hand, we consider the case of acteetary policy where the central
bank is assumed to set the nominal interestrrat®; —1 every period according to

a standard Taylor type rule:

[=r+@q7 +9. Y, +& (10)
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wherer is the steady state nominal interest rate and jpathmeters are positive. In
this equation, and henceforth, lower-case letteith Wats denote log-deviations
with respect to the corresponding steady stateegalurhus, this rule implies that
the nominal interest rate should respond to divezge of actual inflation rates
from target inflation rates and of actual Gross Domestic PeodiGDP) from
potential GDP. Such representation is sufficient to reflda variations in the
Federal Funds rate over the Greenspan era whicaspands to the second half of

our sample period.

3.4. Fiscal Policy

The government’s budget is constraint is definededsw:

B;; =B, + R (Gl),+R,(GW), + R, (GNW),

RT, +
where Gl), (GW) and GNW) respectively represent government investment,
government wage consumption and government non-wagasumption.
According to the budget equation, government caante its spending either by

borrowing (debtBy) or taxing householddy).

Regarding the government’s fiscal rule, unlike nmtane policy, there isn’'t any
widely accepted specification. Leeper (1991) itlifianentions a fiscal rule with
taxes responding to the level of real outstandimgegnment debt. Then, McGrattan
(1994) introduces reduced form fiscal rules withVAR representation of

exogenous state variables, government spendingaanchtes and Schmitt-Grohe

19



and Uribe (2007) show that such rules can appraeinogtimal policy rules.
Following these studies, we assume below fiscal fai the government:

f =0+ 4,6, (12)
where parameters are again positive consfants.
On the spending side, all types of government spgn@ deviations from steady
state, and normalized by steady state values) sseneed to evolve exogenously
according to some autoregressive process of AR(1):
(OW), = g, (OW) , +&  (9NW), = Py, (INW) , +& (9, = Py (9, +8
where 0< p < 1, ande represents an i.i.d. government spending shock with

constant variance.

For government wage expenditure, which is the miutation of government
employment and public wage, the shock stems fraangthvernment employment
according to the model. This is because we hawadyr assumed public wage is

constant and defined as the maximum amount theaterivage can reach.

In addition to its standard tasks, we assign aymton role to the government.
Thus, the government is assumed not only to spedatallect lump-sum taxe3+j

from households but also to produce. From this @spghis study is similar to
Cavallo (2005) in which government produces outpytusing a fraction of its

purchases of goods in combination with the laboedifrom households. On the

8 As parameters of fiscal rulé¢b,¢g) can differ from each other, we keep deBy (n the budget equation

even though taxes are lump-sum.
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other hand, unlike Cavallo (2005), an importantdea of government production
in this study is that government production is saltl in the market; hence it is not

a component of total output.

The government produces government outitit,from government capita{GK),

and public employmen(N®), according to the following production function:

YC = (GK,)"*(N®)"™" (12)

According to (11), we assume that the governmenthioes hours and its capital
to assemble what we refer to as government ouffius is consistent with the
NIPA tables as shown in Table 2.1. According tosthkable, added value of
government corresponds to the sum of compensatigov@rnment employees and
government consumption of fixed capital. BEA careggs both items as
government consumption expenditures. For purposeeeomodel, however, we
classify government consumption of fixed capitaltie context of government
investment, as it is merely a measure of the sesvaf general government fixed

assets and represents depreciation of capital goods

As before government’s capital accumulation of goxeent evolves as below;

(GK),.1 = 1=0)(GK), +(G), - (Gl),@  whereg =§[I'_r _1p?

t-1
As described in Section 3.1, government produdtas a role in the formation of
effective consumption together with private constiorp Hence, depending on the

data, government production might possess eithempamentary or substitute

21



characteristics to private consumption. For instanehile government spending
used for building a highway is complementary to cansumption, it becomes a

substitute if the government gives the same celf i&s subvention.

3.5. Market Clearing:

The clearing of factor and good markets requirasttie following conditions are

satisfied:

1

K, = [K (i)
0

Y, =YPo=X,())

G =(GI), +(GW), +(GNW), Y, =C, +1, +G,

1
N, = N"+ N = [N, (j)dj + N
0

4. Linearized Equilibrium Conditions

In the present section, we derive log-linear versiof the key optimality and

market-clearing conditions that will be used in thealysis of the model’s

equilibrium dynamics. Some of these conditions heldctly, whereas others
represent first order approximations around a n&ftation steady state. As a

reminder, lower-case letters with hatenote log-deviations with respect to the
corresponding steady state values.

22



4.1. Households

Next we list the log-linearized versions of the idefl households’ optimality
conditions, expressed in terms of the aggregat@hblas. Log linearizations of the

first order equations frorfl) to (5) are respectively presented below:

~ 1. .~ 1.

A =(~a+3)(©), -=¢ (13)
V V

A+ WP = (A, (14)

LR (A +1¥02) + A=)y +Gin) = A +6 (15)

jt+1 = jt Ty (16)

G, + &l —1) + BE(iy —1,) =0 (17)

Lastly, the log-linearized capital accumulation &gens are as follows:
ket = A=)k +d, and
(9, = L= )(K), +a(gi),

Also, note that private wage can be obtained f(d8) and(14) as:

WP :(//ﬁt _[(_U-l'l)(é—)t _lét}
V vV

4.2. Firms

Starting with the firms’ production function (whiék also equal to total production
in the economy as government production is not)solet log-linearized of it is

presented below:

JP = ak +(L-a))RP (18)
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Moreover, log-linearization of8) and (9) around the zero inflation steady state

yields the familiar equation describing the dynaro€inflation as a function of the

log deviations of the real marginal cost from isasly-state level:
where = %’}_'BQ) (19)

m = ,577i+1 + Z(rré)t
Ignoring constant termsi®. = §° — A% + (mE), andr¥, = §° —k + (md),.

Equivalently, defininghe average mark up in the economyias —(mc), ,

equations given above can be written as a functi@verage mark up.

4.3 Fiscal Policy
Linearization of the government production functismgiven by:
(20)

9gt = yl(gﬁ)t + (1_y1)ﬁgt

And (GK)..a = L= 0)(K), +3(gD),
Furthermore, linearization of the government budgeistraint around a steady

state with zero debt and a balanced primary buylgkts
(21)

T" (6t+_r+ﬁ+)_'\ 6"
Ett-l_ " _bt+Egt

R
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4.4. Market Clearing

~

p

yt:S\/t
9 :gé +I__f +§§]
t V T Vt V t
I GW GNW
6. = (0 u)t( )+ (i), CW) . (gniy, (ENW)
S _
ﬁt :NTﬁpt +NTﬁgt
N N
5. Calibration

In the present section we analyze the effects aiclsh to each government
spending type in the model economy described abbvelo so, we calibrate our
parameters in line with the literature. This in@adsetting the subjective discount
factor § to 0.99 (so that the annual steady state realrragarfinancial assets is
4%), the depreciation rateto 0.025 (implying a 10% annual depreciation rdte o
capital), the production function parameters ahfir,) to 0.33 and of government
(y,) to 0.85 (which makes the steady state labor simarecome approximately
equal to 67% and 15% respectively). We take wegdhdisutility from working
(«) in the utility function as 1. These values aregtily consistent with the data as
discussed by Gali et al (2007). Furthermore, timtahadjustment cost parameter

of ¢is assigned a value equal to 3 as estimated byst@Emo et al. (2005) and

Schmitt-Grohé and Uribe (2008).
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Regarding the ratios employed in the paper, US taexamined. Some of the
steady state variables are also calibrated basevenages over the sample period
considered in the paper. In this perspective, ststate ratios of debt to GDP and
total government spending to GDP are set as 0.8328npercent respectively.
Shares of government wage expenditure, hon-wagsuogption and government
investment are calibrated as 50, 25 and 25 pefetdtal government spending
respectively reflecting their average shares ferUls over the sample. The share of
government working hours in total working hoursset as 1/6. Figure 2 and 3
illustrate the data associated with the statedsa#\dditionally, a steady state price
markup f:-1) of 0.2 is chosen by setting equal to 6. The fraction of firms that
keep their prices unchanged) (is given a baseline value of78 implying to
average price duration of one year.

Parameters obtained from the US data are showrwbigldine with Gali et al

(2011) and Bouakez and Rebei (2007):

Description Value
S
7/ Elasticity of wages with respect to hours 0.20
o Inverse of elasticity of intertemporal 1.00
substitution
a Weight of private consumption 0.80
P Autoregressive parameter of government; 0.90

spending shocks
y Response of nominal interest rate to output 0/50
y

y Response of nominal interest rate to 1.50
T | inflation
¢ Response of tax to debt 0.33
¢ Response of tax to government spending 0}j10
9
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For the elasticity of substitution parameter betw€eand Y (V ), we use several
values given that this is a crucial parameter gmgng the degree of substitution
between government production and (private) consiompn our model. Yet, our
inferences are based on the results obtained froptaging this parameter as 0.25
or 0.5. This is mainly because Bouakez and Rel@#{Rattain this parameter as

0.33 in their work in a similar set up.

6 Results

6.1 Responses of the Model

Figures 4, 5 and 6 display the response functidrmutput, (private) consumption
and (private) investment given one percentage pehidck to each type of
government spending. The x-axis shows quarters #ifgeshock hits the economy
and the y-axis shows deviations from the steadg stiaresponse to a unit shock in

government spending.

Figure 6 shows the output responses to an increasach type of government
spending. Output rises on impact in all graphs Wwhsca common finding in the
empirical literature. Apart from this, these graphsicate that size of output
responses differ among the spending types. Reggighnvate) consumption, it
increases in response to a shock in government eggenditure but decreases in
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response to a government non-wage consumption sHadtly, responses of
(private) consumption are initially negative in tbase of government investment
shocks, but become positive over time while govenimnvestment accumulates

as government capital.

Regarding the positive effects of government spepdhocks on output and
consumption, government production (which is a fiomc of government wage
consumption and government capital) plays a roleffisetting the negative wealth
effect in addition to price stickiness and impetfeampetition. Typically, given a
government spending shock, households foresee ttexma later. In order to
compensate this negative effect, they optimallyosieoto increase their labor
supply which in turn lowers their real wage. As esult, output rises with
increasing labor but consumption shrinks due to miegative wealth effect.
However, adding government production into the medm mitigates the
negative wealth effect as government productioneseas a complement to private
consumption in the formation of effective consuraptiHence, a government wage
consumption shock (and a government investmentkshtier a certain period of
time) increases the marginal utility of consumptmoviding an additional motive

for households to consume (as shown in Figure 5).

Lastly, the responses of (private) investment,tyles of spending shocks have

negative effects (shown in Figure 4). This resaltn line with Blanchard and
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Perotti (2002) which obtain negative responsespoivdte) investment given a

spending shock.

6.2 Impact Multipliers

Following Blanchard and Perotti (2002), studiesegally summarize the effects of
government spending by the impact multiplier, whiglhe increase in the level of
outputk periods ahead in response to a change in the fisg@ble of interest

given byAG; at timet.’

Impact multiplierk periods ahead %
t

Figure 7 shows how output multipliers vary overdimith respect to the parameter
representing the degree of substitution betweenemowent production and
(private) consumption. For our benchmark cases \{fbich V is 0.25 or 0.5
implying that government production and private sianption are complements),
government wage expenditure shock has the larggpubmultipliers indicating
that a fiscal stimulus plan should primarily incbugovernment wage expenditure.
On the other hand, government wage expenditurekspoaduces the smallest
multipliers if the government output of a partiaut@untry acts as a substitute with

private consumption.

AYt+k — %AYHk i

® For instance the government spending multiplieoismputed as follows;
AG,  %AG, G

and G are the steady state values of output anergment spending respectively.
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Output multipliers of government investment and eownent non-wage
consumption are mostly parallel to each other. Yanaller the degree of
substitution between government production and/§pe) consumption, the bigger

the multiplier of government investment becomesiegrage.

7 Conclusion

In the paper, total government spending has besagdregated in the context of a
theoretical model which assigns different roles éach type of government
spending. The model incorporates a transmissiorhamesm regarding the effects
of various types of government spending on economi@bles. The government
wage component of consumption has the largest tetfiececonomic variables
affecting the economy through the public sector leyges necessary for
government production. Government investment hassimailar transmission

mechanism but its effects are limited as it needsdcumulate as government
capital. Additionally, all types of spending shocékfluence the output directly as

they are components of the total government spgndin

Figures 4-6 demonstrate the contemporaneous respoims output, private
consumption and private investment to each typgooernment spending shocks.
Accordingly a government wage expenditure shock pastive effects both on

private consumption and output. As this spendinme tgonstitutes half of the total
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spending, total government spending usually refl¢ioe responses to government
wage expenditure shocks. Other two government spgrgpes have also positive
effects on output whereas their responses on (eliv@ansumption and (private)
investment are mostly negative. Yet, negative éfffcgovernment investment
shock on (private) consumption turns to positiveerotime as the government

capital reaches a certain level.

Consequently, these results provide an explan&tiothe wide range of multipliers
existing in the literature. An equal amount of togavernment spending might
have different multipliers depending on its composi as different types of
government spending have different effects on dugmd private consumption.
With this set up, we bring an alternative explamatto the empirical puzzle of
increasing consumption given a government spensiogk in addition to Gali et
al (2007). These authors decompose the standaresempative household into two
types by introducing rule of thumb household angleasizing their consumption
behavior difference. We also feature a disaggregaapproach but in total
government spending (rather than the representdtivesehold) and assign

different roles to each type.
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Figure 1 Public/Private Sector Interaction
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