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Abstract

In this paper w focus on whether and how institutsomay affecthe framework for
monetary policy analysjisi.e. theaggregate dynamicsf the economythe stability
properties oSimple interest rate rulesdthe policy tradeoffs.

In particular, we postulatethat our economy is characterized by strategic
interactions betweeighon-atomisti€€ wage setters, countercyclical fiscal policy and
limited asset market participatiorCNon-atomistid unions have a motive to moderate
wage increases when, the degree sddi countercyclical policy increases (i.e. the so
called CSocial PactE, where governments offer fiscal expansion in exchange for wage
restraint), or/and thigaction of NonRicardian households or the mass of unions (degree
of wage setting centralization) decreases.

In an augmented NMOSGE model withlimited asset market participation, we
find that thesestrategic interactions determine balie slope of theNew Keynesian IS
and Phillip curve, and therefore, they havieresting implicationgor the properties of
widely used interest rate rd, the dynamics of the economy and the inflation/output gap
volatility tradeoffs. In particular, we found that i) thdeterminacy region may be
dependent on the incentive nwoderate or not wage claims, andthig policy tradeoffs
for the monetary authority, implied the costpush shockare endogenizedZean
against the windy policy is dependent ahe distortions in labour andssetmarketsand
the degree of fiscgbolicy countercyclicality.The later result suggesthe stabilisation
role of the institutionge.g. theCSocial Pacts), whenthe monetary authority is unable
to committo future policies.

Keywords: Non atomistic wage setters, monetary policy, fiscal policisiness cycle,
limited asset markets participation, Social Pgotdicy tradeboffs.
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1 Introduction

Labor relations in many European countries have been marked by longstanding social
partnershipThe first generatioi©Social PactsEsought to trade wage moderatifun

higher public expenditureswglfare expenditurggax consessionsnd employment
creation(Avdagic, 2010! ccocella et al2007a; Hassel, 2010andAvdagic and Visser,

2011 or lower inflation e.g. after the oil shocksHéssel, 2003, 2010)Unlike
corporatism in the 1970Ccompetitive corporatismfRhodes, 1998)in 1980s and
1990s,was seeras a jrt of a disinflation strategyn order to face the challenges of
globalization, economic integration and the monetary unification in Eupdyaagic,

201Q HanckZ and Rhodes, 200%assel, 2010Avdagic and Visser, 20)1

Even though CSocial PactsE as a formula for policy making based on
compromises between governments and social partmare very popular in Europe
(see Appendix 1 - Table 1) theoretical analyses of macroeconomic outcomes in
corporatist economies are restricté&drst, the literature almost exclusivellgcuseson
strategic interactions betwe€@mnonratomisticEwage setters angionetary pbcy, rather
than fiscal policy[seefor exampleLippi (2003) Cukierman and Lippi (199; Di
Bartolomeo(2013) Bratsiotisand Martin (1999) Soskiceandlversen(2000]. Indeed,
the analysis of interactiorizetweentrade union behavior arféscal policy is restricted.
Notable exceptions arkarsson(2012), Cavallari (2010, 2012) and Acocella et al.
(200M). Second,only few authorsincorporate the literature on strategic interactions
between monetary fioy and trade unions into tletandardNew-Keynesian model[see
for exampleGnocchi(2005, 2006, 2009Acocellaetal. (2008, 2013)Cuciniello (2008,
2011) andCoricelli et al. (200§, while, so far,there is no literatureoncerningfiscal
policy interactions with labor marken this kind of models

This gap is linked to the Cconventional assignmentE instiedard New
Keynesianmode| according to which monetary policy can determine inflation (control
demand), whildiscal policy prevents debt from becoming unstaéodford, 2011,
Clarida et al. 199%irsanovaet al. 2009¢tc). Considering fiscal policy as exogenous,
and so notsuitablefor demand stabilization issues, can be justified on grounds of,
among others, the virtue of CRicardian EquivalenéeEa result, the focus of the
relevant literature is restricted on institutional constraintsnonetary policymakeas a
key ingredient in shaping macroeconomic outcomes,central bank conservatism or
independencedisregarding possible interactiomsther betweenfiscal authority and
trade union®r fiscal authority and monetary authority

The purposeof this papeis to add to the literature bneveaing the importance
of thesesocial partnerships, especially between fiscal authority and trade unions, for the
conduct of monetary policyOur rationale for government intervention in wage
bargaining and income polidg in line with Hassel®2Q10Q argumerit Governments
prefer to seek negotiations with trade unions on wages, if the monetary authority

! CSocial PactsE are define as Opublicly announced formal policy contracts between the government and
social partners over income, labour market or welfare policies that identify explicitly policy issues and
targets, mean® achieve them, and tasks and responsibilities of the signatoriesO (Avdagic and Visser,
2011).
2 The secondjenerationCSocial Pactsiere designetb reduce governments® influence arida®ase
the emphasis on active labommarket policies on the supply side, while wage moderation still features
(Avdagic, 2010! ccocella et al. 20QHassel, 201@®vdagic and Visser, 2031
% Except from the lack of credibilitydassel (2010) emphasizes the uncertainty about monetary fihkcy,
governmentOs political dependence on the social partners and the sensitivilywafgéh bargaining
institutions as prerequisites for the government to seek direct negotiations with trade unions.
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unable tocredible committo future policiesand, therefore, in using the expectations
channel to help stabilizeflation expectations

The setup of our work is closetglated toGnocchi (2005, 2006, 2009), Acocella
et al. (2008, 2013), Cuciniello (2008, 201Cpricelli et al. (200% In contrast tahe
preceding literaturewherefiscal policy is being considered as exogenous assume
that fiscal policy can stabilize economyhenever output/employment is beladts
target,the fiscal authority increasgaiblic expenditures Moreover, or fiscal policyto
have impact on aggregate demand, we niusak theCRicardian Equivalende An easy
way to do this is to assume that a fraction of households do not have adosmscial
markets. Except from being simplifying, this choice for breaking thgRicardian
Equivalenc& help us toreveal a totally new aspect in the literatwe strategic
interactions between labor market and the macroeconomic aighoriie concern of
CnonratomisticE unions for their members who canOt smooth consunitbnthe
global financial crisis spreading to the real economy, we believe that this is an
interesting area for further research.

In particular our paper describes Bew KeynesianDSGE model which
incorporates three main assumptiaiepartures from the standard mo@éloodford,
2011 ;Clarida et al. 1999; Gal', 2015; awéhalsh, 2017.

The first one iSCnoratomisticE wage setteraho internalizehe consequences
of theirwagedecisions on aggregate variables.

The secondneis the incorporation of countercyclical fiscal policy that share
similar characteristics with the Taylanle in monetary economic€ombining this
modeling choice with the first assumption, gives us the opportunity to incorporate
CSocial PactsE into a standard Nésynesian Model.

The latterassumption isimited asset market participatiogsincea fraction of the
households do not have accesassetmarkets[see for exampl@ilbiie (2005,2008,
2013); Gal' et al. (2004, 2007)Ascari et al. (20112017%; Rossi (2014); andDi
Bartolomeo and Rossi (2009ihd it is gorerequisite for the second hypothésis.

So, n our model various characteristics of institutions, such as the degree of
asset market participation, central wage bargaining and counteryclicality of fiscal policy
form a specific labor market (labor supply)/e postulatethat Chon-atomistic unions
have a motive to moderate wage increases when, the degree of fiscal policy
countercyclicaty increases (i.e. the smlled CSocial Pact& where governments offer
fiscal expansion in exchange for wage restraint), or/andrédiogion of NonRicardan
households or the mass of unions (degree of wage setting centralization) decreases.

ItOs worth noticing thahis dependence of the wage policy decisions f(tha
characteristics 9finstitutionsis the cornstoreof our model and drives our results.
Indeed,theseinteractionsbetween trade unions, fiscal policy aagsetmarkes alter
both theslope of the New Keynesian IS and Phillip cuKISC and NKPC) The
latter hare, beyond doubtinteresting implicationdor the framework for monetary
policy analysisi.e. thestability properties oSimple interest rate rulefhhe aggregate
dynamicsof the economyand theinflation/output gap volatility tradeffs for the
discretionarymonetarypolicy (in the aftermath o& cost push shogk

So, this paper adds to the recent literature in various ways. One strand of the
literature investigates th&ability properties osimple interest rate rules anelates the
latter with the limited asset market participation hypothédmss assumption by itself
and labor market conditiongintertemporal elasticity of labor supply, wage stickiness,
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etc) can change dramatically the slope of the New Keynesian IS ¢N#ISC) and
consequently the properties of widely used interest rate rules [see for exampke Bilbii
,2008 Bilbiie and Straub, 2004Gali et al. 2004, 2005 and Rossi, @14)]. We found

that, under the limited asset market participation hypothesibenever unions
makemore aggressive wagemands, the area where tHEISCOs slope preserves its
negative (positive) signs shunk (extended) Moreover we postulate that our
determinacy regiommay depend onthe incentivefor aggressivewage claims In
addition, we argued thatthe ability of monetary authority to activate countercyclical
fiscal policy, extends (shrinks) the area where the NKISC preserves its negative
(positive) sign.

Second,tiis wellknownthat, in the standard New Keynesian modeatpstpush
shocks drive inflationthe QDivine coincidenceE (Blanchardand Gali, 2007)disappears
automatically generatinga meaningful policy problem in terms of the appropriate
formatting of monetary policyOptimal discretionary monetary poligursue a Lean
against the windy policy, as fighting againsbflation calls for a lowering of the
outputgap (Clarida et al 1999 Woodford 2011 and Walsh 201Y}. This tradeoff
between the variability of inflation and the output gap is unaffentddonly by the
fiscal policy, since the latter is largely considered as exogemoode{ingassumption
of CRicardian Equivalend®, but alsoby the presence of CatomisticE wage setiédrs
cannotinternalize theanacroeconomieffects of their wage decisions our modelthe
policy tradeoffs for monetary authorityimplied by the cospush shock term in the
NKPC, are endogenizedlean against the windy policy is dependent athe distortions
in labour and assetmarketsand the degree of fiscal policy countercyclicalithese
results suggeshe stabilization role of the institutios.g.of the CSocial Pacts).

Taking into account the results set out abaveay be a fruitful improvement to
merge the NevKeynesian literature on monetary and fiscal policy interactions under
limited asset market participation with the literature on corporatism.

The organization of the paper is as follows. In Section 2 we outline our model.
Section 3 discusses the modifiegheegate dynamics, i.e. we look at how these strategic
interactions affect: i) the conditions under which the rational expectation equilibrium is
determined (Section 3.1) and ii) the responses of the main endogenous variables to a
markup shock (Section 3). In Section 4we look at the extent to which these
interactions between labor marketssetmarkets and the fiscal poligtance enhance
or detract from the ability of the monetary authorities to stabilize output and inflation
Section5 concludes

2. Model

In this section, we set up the economy. We assume that the private agetell as the
monetary authoritycan be described by a conventioB8GE New Keynesian model
augmented by limited asset market participati®mce the model is weknown, we
keep the description briek possible.

2.1 Households

We assume a continuum of infinitediyed households, indexed ky (0,1). An

exogenous fractiol" / of households have accessassetmarkets where they can
trade a full set of contingent securities (Ricardian households or optimizers (O)). The
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remaining fraction’/ of households just consume their current labor income {Non
Ricardian or rule of thumb (ROT) households).

The instantaneous utility function is common across households and its
arguments are private consumptiamj?, public consumptionG, , and hours worked in

a nonWalrasiantype labor marketl_j?‘t:

Cs)l—l/a (G- )]—1/(7 (LS )1+1/¢
U, =u(C3) +q(G, -vL$=(’t +— g 1
UG+ A(G) VL) =T T (1)

where § = O, ROT stands for household typa// is the relativeisk aversion andl//
represents the elasticity of utility from supplying lafierisch elasticity).

_ _ . o 701D
C} is a standard consumption bundl€ = %(Cft(z)‘)"l’”f )dzi , Where

i! (0,1) indexes the type of good and denotes the elasticity of substitution between

any pair of goods' his elasticity is assumed to be stochastecallow for shocks to the
mark-up of firms (cost push shockg¢see for examplet8isson, 2003&ndIreland 2004).
In this way we allow for microfounded cogtush shock in the Phillips curveshich
automatically makes th€Divine CoincidenceE (Blanchard and Gali, 200%)isappear
and policy tradeoffs to appea(Woodford 2011).

Ricardian households
The optimal demand for each type of good (0) for eachRicardian household
j! (01), is standard and equal 0] (i) -[PG)/PT"CO

Jt?
i)

given by P, = &):(Pt " )di%o . Given this optimal bundle of consumption goods,

while the price index is

the representativRicardianhousehold must choose the optimal private consumption
and nominal asset holdings vector thabximizes the lifetimeutility function,

(O% +‘[u(Cﬁ)+q(Gjt)‘ v(L(J?t)-I', where g is the subjective discount factor with
t=0

"1 (O,l). The  flow budget constraint can be written as
RCh+" [QuaAa]! A° +W;RLS +RD? @

In each period Ricardian householdsan purchase any desirsthtecontingent
nominal paymentd4;,, in periodt +1at the dollar cosEt[thA‘_’ﬂJ. The variableQ, ,,,

denotes the stochastic discount factor between perdabbnd . The gross riskless
interest rate,/,, is associated to the stochastic discount fadfoy,=! t[le]. W, is

the real wage for thg- type hours worked and, represents the real dividend
payments for Ricardian househalddoreover Ricardiarhouseholdseceive postax
firm profits, O in the form of real dividend payments, whetle, is a proportional

profit tax (Stehn, 2009):
D, =(#" )o, ! O 3)



The first order condition is the conventional CEuler equation for
consumptionf®:

VR Al R e e V) (4)

Non Ricardian households

The optimal bundle of consumption goods for each Non Ricardian househdie

same as the one of Ricardian households. Since this type of household simply consumes
its current disposable income from labor, its level of private consumption, each period
comes through its budget constraint.

RCI™T =W RLy™ (5)

For future reference it is useful to noat (4)and (5) can beespectively written in log
linearized form - using first order Taylor expansion around the zero inflation efficient
steady statésee Section 2.6) as:

= Etct+1 (;z - Etl 1+l ) (6)

étROT + I ROT (7)

2.2 Firms

Monopolistically competitive firms, produce a differentiated gdbd0,1) with constant
return to scale technology:

L) =L, (8)
where L, is a standard CES aggregatodex of labor input used by- firm, given by

. w0t
L, :%g)] L, (V> djg , with the elasticity of substitution between any pair of

labor typese, >1 andwhere L, (]) is the gquantity ofj-type labor employed byi -
firm. We assume thal, (j) is uniformly distributed across the two different types of
households.

The optimali -firmOs demand faach j -type of laboris standard and equal to
L. (j) = B/Vr (j)/Wr]""W L, and the associated wage index is given by

s,
&@V (H* ™ )dj0 . After aggregating across firms we obtain:

L (i) = (o] o )

* We assume no Ponzi schemes and that the nominal interest rate is positive at all times.

® The stochastic discount factof)) ., , is given byQ, ,, = $(C +l/CO) l/#("t/"tﬂ).

® Variables in levels are denoted with capital letters, logged variables with small letters. Small letters with
a hat denote the Iledeviation of a variable from its steadiate value, e.g.

% =log(X,/X)=(X,! X)/X. The only exception is profits which arefided as a fraction of
steadystate output (since their steastate value is zero).




Moreover, given thi®ptimal labor vector, firms have to set prices such that the

expected discounted value of after tax profit,
z P 1C,, (i)
E N6 1=-A,,, ) - —= 10
t ; Qt,t+5 ( +5 {])HS s ( ) })HS ]:| ( )

is maximized with respect to the technology production, (8), a sequence of total demand
constraints.Y, (i) =[P (i)/R] Y, , and,Calvo price staggering hypothesis. Each firm
resets its price and s’ with a fixed probability (1" /) in eachperiod t. So /
measures the degree of price stickiness. Note that the proportionalt@xofit,, is
nondistortionary,as our model abstracts from capitalrorestment.

The real marginal cost, which is common across firms because of the constant
return to scale technology, can be writtenM§’ (i) = MC! = (1- u, W, , where u,
denotes a steaetate (time invariant) employment subsidy (whicll e discussed in
section2.6).

Define 4, =" /(" 1 1)>1 as theQime varying desiredmarkupE (i.e. under
flexible prices), the first order condition for price setting is stand&dli, 2015;

H/)) [+S )( ! ) I/O.Pg Y MC

t+s t+s 7 t+s t+s/t

E,
Woodford, 2011)and given by?" = ¢, —*=
E 2 0/)) 1 A )(Ct(:-s) I/UP:S t+s

Finally, the last two equations can be respectively written iflit@grized form

as
mq =w +In(L! 4,) (11)
B =ln e +(1- 9/3’)52(0/3’)3(m ot Do) (12)

2.3 Fiscal and monetary authority

The fiscal authority purchases consumption goB8dswhere G, is defined
I(=11)

analogously to consumption aggregator, Ge( Q}G (i) Idi , with optimal

governmentlemand schedules equal@ (i) = [R (z)/R] ‘G,.

We do not consider the employment subsidy,and the associated level of
lump-sum taxesT, to be policy instruments which could be varied over time to stabilize
the economy. So, according to budget constraint, fiscal authority finances its spending
by levying a proportional pfit tax, G, = A,O,, where O, denotes aggregate real
profits.

Furthermore, with government spending as its instrument, we assume that fiscal
authority reacts to output changes according to the following simple feedback rule,
where the coefficient, measures the degree of fiscal policy countercyclicality

6, =afr, /)" (13
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Monetary policy sets the nominal interest rate according to a simple eurrent
looking Taylor rule(Clarida et al 1999, where “ is the single monetary policy
parameter:

=10 /1) (14)

Following Leeper (1991)monetary policy is called active (passive) if nominal
interest rate rises more (less) than-toreone with the cuent inflation rate, i.e”, >1

(" <1

Log-linearization of these rules yietds

R =1 (15)
®="/\9 (16)
2.4 Unions

There is a finite number of labor unions, indexed byz! [12,.n], each representing a
continuum of households (workerg)! (0,), of which a fraction/ are members of
Non-Ricardian households and the remainihfy / fraction consists of Ricardian
households. Each union has mass$ >0 asall workers (independently of consumer
behavior) are unionized and they split equally among unions. Notenthatan be

interpreted as the degree of wasgdting centralization as well as unionsO ability to
internalize the consequences of their wage policy on aggregate variables: the bigger is

n'* the higher is thisi@ternalizationeffecE (GuzzoandVelascg 1999)

Each union employs one particular type of labor (independently of theotype
households they originate fronthat is different from the type of labor offered by other
unions. The labor services supplied by each union is an aggrejatoe membersO

T )
labor services, i.el, =%£LZI(J)()W'1)”WdJ§ , where /_ is the elasticity of

substitution across different types of households.
The labor demand function for a union@gpe laborOs services is given by

L (2) =L, =, W) L, (17)

We assume that each union sets the real \(fagead of the nominafn behalf
of its memberg! z, W,,, taking as given thavage seby the other unionsW,,,, in

zt?
order to keep the wage setting equaticand thus the modelas simple as possible. For

given the imposed by the representative union real wage, its members (households) are
willing to supply whatever quantity of labor is required in order to clear the labor
market.

In a symmetric equilibriumeach C;noratomisticE(1< n<! ) unionOs ability to
internalize the consequences of its own actions on aggregate real wage is proportional to
union size BratsiotisandMartin, 1999;Lippi, 2003 andGnocchi, 2009).

#!W’ W, :!V\4’ 1

Ln ==>0 (18)
W, W' W, n

w



Additionally, note that in our modethe impact effect of a unitary percentage
increase inW/ on L.,! , is determined by two mechanisms: th&it&temporal

Substitution of Ricardian Consumption MechanismE, (JSRCM»), and the Gon-

Ricardian Disposable Income MechanismE, (Q/RDIM)»),
a,_ || (&, L &d,
|) |_| | /6_" .
‘d ‘ ‘d $d ISRCM $d - NRDIM

According to the first mechanism, since unions are @momisticE, they also
anticipate that avage rise, through the marginadst impacts on optimal price setting
andthereforeon expected real interest rate. The latter decreases Ricardian consumption
and thereforetotal demand and output. But the story does not end here. At a second
stage, this change in output i) triggers the reaction of the fiscal authority [through the
counercyclical policy rule, (13)which will increase public expendituretgading to
higher outputhence aggregate labor demand, ii) decreasesRimardian labor income,
Non-Ricardian consumption, output and aggregate labor demand. Under the baseline
calibration, (ii) always dominates (i). So/§RCM» is always negative and equal to

LTI S ) (L )ar Hat +)n't o

A TSR TR

Note that the assumption th@k / <1 is crucial in our modekince it implies a
totally-new impact of W on L, through the @on-Ricardian Disposable Income

MechanismE (QVRDIMy). According to the latter, ClargeE unions perceived that their
wage demands, kaled to higher Ricardian consumption and hence aggregate demand
and output. In a second stage, this increased output i) thadsscal authority to
decreasgepublic expenditures and so output decreases too, and, ii) positively impacts on

Non-Ricardian casumption and output. The final impact on output and hence on
-1

_ Apn
NRDIM [1 - Ao+ (1 - IO)¢Y]

aggregate labor demand is positive. SJTJI } >0. These
Wzt

findings are summarized in Proposition 1.

Proposition 1
a) For l<n<ow and for plausible parameters values, le.
A> %, =o(l-0)1-68)/[o(1-6)(1-6B)+1]=0,0312, ! ,, is not negative- as it

used to be in the relevant literature of homogenous househségsfor example Lippi
(2003) Cuciniello (2011),Cukierman and Lippi (1999and Gnocchi (2009 - but
positive This is due to the fact that the positivEoig-Ricardian Disposable Income
MechanismE, which is the result of limited asset market participation hypothesis,
0</ <1, dominates the negative Iiigrtemporal Substitution of Ricardian
Consumption MechanismE.

dl, Aon™ -op(l- A)1-6)1-6B)n™"
dwl, [1-2p+ - plp, ]

b) For I<n<w and 0</ <1, X is an increasindunction of the ratio of Non
Ricardian households, , and the degree of centnahge settingn'!, and a decreasing

>0 (19)

"#r Qutput EffectE- using LippiOs (2003) terminology.



function of the degree discal policy countercyclicality, , . Formally, it is easy to
show that

d' . _ %3 (S 91 oA &)
dn't T 1 s (1 g ]
d' s+ ) Q! &)1+# 1+ 9)

>0 (20)

4% [ 968+ (11 )% ]Pn 7O .
d . _, (0 9es s o &) _ (22)
d% [L1 9%+ (11 $)#]Pn

Limited asset market participation (big, strengthens not only the dominant
(Non-Ricardian Disposable Income MechanismE, but also makes greater the multiplier
process both of which leads to higher valuepf In addition high degree of central

wage setting (lown) means that CnestomisticE unions take advantage of their position

and follow aggressive wage policy. The opposite holds tfer degree of the
aggressiveness of fiscal policy rule), , because when the latter is high, then the
multiplier process is lowas less employment is induced with each round of activity.

This dependence of  on ”,,/ and n'* is of vital importance to the model;
because of this, institutions will have an effect on labor supply (setjieg equation)
and consequently, on the aggregate dynamics {Keymesian Phillips curve and IS

curve).

In fact, under the presence of CratamisticE unions, the incentive nwoderate
or not wage claimselies on theelasticity of labor demand perceived by the typical
union for each of its members, , which isthe weighted combination of two effects:
the Qubstitution EffectE (CSEE}e.g.,Cukierman and Lippi 1999.ippi, 2003 and the
elasticity of aggregate labor demagedg., Bratsiotis and Martin 199%Coricelli et al.
2006; andGnocchj 2009°.

( #) N (23)

"ISRCM"+"NRDIM"

e #Il

Under baseline calibration and independently of the degree of central wage

bargaining,it is straightforward to showhat this elasticity is always negatiee, <0
(see Appendix 2a)reflecting that the mechanisms with negative SIQSHEE and
GSRCM»,) dominate the one with positive sign MEDIM»). Note also that(see
Appendix 2b):

e >1 (24)

Concerning the factors affecting the incentive to moderate or not wage claims, it
is obvious from (3) that, with CnomatomisticE unionsl<n<! , g , depends, not
z

8 On the other hand, with CatomisticE wage setters or fully decentralized labor markat'(i.é., ) and
for all possible values of , (i.e.,0! ” <1), equation (23) is simply given by th6KE, as CatomisticE
unions do not take into account the impact of their wage claims on aggregate emplayment=0.
n# "
i =/
Thus, Ll#m e =y
10



only on the degree of wagetting centralizationn'*, but also, through thé , on two
new parameters: The fraction of NRicardian households,, and theaggressiveness
of countercyclicalfiscal policy, “, . These parameteneflect on the one hand, the

concern of unions about their members who cannot smooth consumption, and, on the
other hand, an agreement between fiscal authority and unions that the first offers fiscal
expansion in exchange for wage restraint i.e. CCdipisr&actsk or CSocial PactsE.

2.4.1 Wage determination and institutions

$ this section we determine and analyze the impact effect (of the characteristics)
of various institutions, such as the centralization of wage setting, the degree of asset
market participation and fiscal policy countercyclicality on wage policy. $uplacts
seemto be very interesting as labor market (specifically the wage setting equation in our
model) determines both aggregate demand and supply.

In particular, we assume thatians are benevolent and maximize the weighted
sum of the utility function oftheir represented workers, (1), subject to budget
constraints, (2) and (5), labor demand, (17) and fiscal policy rule, (16), for all
membersj! z. The associatefirst order condition is given b

ROT )CR*Jr )CR*+ dl— (1. ) ) C,; szté)

;MUC U r
$1 11 | v! )l'Z‘I PV}/ztg gl |Zt| ?LFIPIZHE dWZI

marginal  cost

dL,,
$ 1 # |szt

marginal  benefit

In a symmetric equilibrium, i.e. whew,, =W,", we have that the optimal real
wage of the unions obeys

* 1 '
7o L ST &

es)"S " syt
(CAVERIED Y S D o

Note that, under a perfectly competitive labor market or a labor market with
Catomistick unions, §2modifies to [see for exampl@ali et al. (2004, 2005), Ascari et
al. (2017)andBilbiie (2008)]:

Ao

= = (’fw$l) t 1 (26)
"ero)r + s e fr

So, (&) is identical to (B) except from the first term and the dependence of
wage setting mechanism @& and hencd®through! - on(various characteristics of)

1
1
t

W =3 (25)

g\Nhere MU?OT =( ZROT)fl/s , MUO ( 0) /o U ROT _ U O _n UL =1 le/tq) and
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institutions, i.e. /,, / and n'*. The first term reflects the fact that a marginal increase
of the real wagethrough ! | >0, increases total labor demand and output. This

provokes the reaction of countercyclical fiscal palicwho decreases public

eXpenditures(,jGZt _0dG, dv d'—[

WL dY, dL Faw

zt

membersO utility.

" Z‘@I <0, and consequently  union

Log- Iinearizing (B) around the nostochastic efficient steady statgelds
W = w, B+ wed +w,®, wherew. | (1+4K/#>0, w, " (1! #)K! 1)/#>0 and

t

w. " 1// . Also,we setK =g /(e ! 1)=1+[%" (! $)/( 1 1)]>1.
Finally, using(37) we get that
W, =Wy, = Wea&, (27)
where he correspondingoefficients are given by
aw;

= Wyy =wy +(w./p)>0 (28)
Y,
d/\r
dgt = Wse = _[(Wc(l_p)/p)_WG]< 0 (29)

The elasticity ofW; to ¥ (slope of the labor supply curve% I 'w,y, is the

result of two impacts: The direct and the indirect impact. According to the first, higher
¥ leads to higher labor demar(due to Calvo price hypothesis) and hence €non
atomisticE wage setters, who internalize the impacts of their wage policy, to set higher
W (see the termw, ). Second, highef, throughthe resource constraint equation leads

to a Ccrowdingn effectE € increases), which further reinforces the increase of the
labor demand and henod (see the termy. /p). Finally, note that under baseline
calibration, w,, >1.

An analogous interpretation also appllesﬂy& =-W,

se» Which is negative for

t
plausible parameters valug¢see Appendix 2c)reflectlng that loosen fiscal policy
increases labosupply so that at each output level corresponds lower desirable real
wage.

Note thatfor 0</ <l andn" ! the loglinearised form of () is given by
* *
) < 28 )g Ly o84

' B H#WG G

It is obvious that(};ltomistin unions response less ttabor demand (output)
changes relative to CnoatomisticEunions since the first cannot influence aggregate

labor demand, that ig«, " 1TK#1> n%$ u %

12



Finally, our conclusions about the incentive to moderate or not wage claims (the
degree of aggressiveness of unionsO wage demangare summarized in Proposition
2.

Proposition 2

gOsmore likely that unionsO wage claims (in response to output changes) are more
aggressive (relatively bigger slope of labor supply curve):

a) Forl<n<! and0</ <lratherforn” ! and0</<1:
Wy > W0, (31)

b) For 1<n<! and 0</ <1, the higher isn'* and / or the lower is!,.
Straightforward manipulations would show that (8eeendix3 for a formal proof):

dWTY - Wy !CIWY ! dK ! de,,L > QU gey
dn* dw, dK deg dn*
dVWY:dWw,dVW,dK,deL>O (33)

d” ~dw, dK deg d”

deY:dvaY!dwY!dK!deL<o (34)
d’, dw, dK dg d”

Centralization of wage setting

The intuition for (), i.e. the positive impact ofi'* on w,, is the following:
For 0</ <1, the higher isn'! the bigger is the size of the dominaRDIM» (and
hence! | ) as well as the smaller is the size of tis&x; both of which results in lower
values ofe,_- i.e. lower negative multiplicative effects c@g from an initial increase in

w,,. The latter reinforces the incentive for aggressive wage policy. In other wiatidls,

ClargeE wage setteveprkers are better able to take advantage of the circumstances, e.g.
a higher labor demand and follow aggressive wage policy.

It is easy to show thaﬂ%f/d! , <0: QLargeE unionsnore internalize the
/ n n

negative impact of , on ! (the multiplier process is smaller as less employment is
induced with each round of activity, rendinggRDIM» lower) and consequently the
positive impact one_ (strategic interactions between fiscal policy and labor market).

Also, the incentive for aggressive wage policy when is high, is amplified when
asset market participation is limited (big), because ClargeE unions understands that
the bigger is the fraction of NeRicardianhouseholdsthe bigger is the XRDIM», and
therefore!  (the smaller isg_ ), (strategic interactions between asset market and labor

market).

Limited asset market participation
13



Almost the similar reasoning as for2j3stands for the impact of on w,., i.e. (3),
since limited asset market participation (bigreinforcesthe dominant §RDIM» and
the multiplicative process and hente >0. The latter weakens, . Hence, limited

asset market participation will induce CragnmisticE unions to aggressive wage policy.
Alternatively, since the NoRicardian members of the typical trade union cannot
smooth consumption (income) througgsemarkets, it is straightforard that the bigger

is /, the more aggressive trade unionOs wage policy beddmatter the relevant
pressures of its NeRicardian members.

Fiscal policy countercyclicality

The intuition for the negative impact &f, on w,,, i.e. (3}, is the following: CNon

atomisticE wage setters take into account that véhert <1, QVRDIM» does not only
existbut also dominates I§RCM» - the higher the degree of fiscal policy
countercyclicality, the lower thenultiplier effect of a wage increase, through the
dominant ZRDIM», on aggregate employment. So, whenis high, lower values of

I lead to higher values of_ (a wage increase is associated with big decrease in the

labor demand of the representative unionOs members) and hence reinforce the incentives
for wage moderation.

2.5 Aggregation and market clearing

Aggregate consumption and hours worked are givenCpy: /CF°" +(1" /)C° and
L, =/LF°T+(@" /)LY. Moreover, we assume théitms will allocate labor demand
uniformly across households, independently of their type, and hengd, =L/ =L,
(Gali, 200r).

Market clearing requires that all dividends be pdm asset holders,
D, =(1" /)D?, all assets be held by asset holdarss (1" /)A°, and the resource

constraint to holdY, =C, +G,.

Finally, wedefine/ = C/Y. The loglinear equations are given respectiviely

G =/¢T+1" (35)
o= =R (39
Bo=/6+(1" /)d (37

2.6 Steady state and calibration

Following Ascari et al. (201), firms are also taxed through a constant lump
sum tax, T, which leads to zersteady state pfids and consequently equalized steady

state consumption levels across age@§°" =C° =C. Combining the latter with

GRT =G° =G and L*°T =.° =L means that, as long as the economy is on steady
state, both types of households derive identical utilities.

14



Moreover,the tax proceedirggare used by the fiscal authority sabsidis€irms
by means of a constant employment subsjdy, i.e., T = ¢ W'L. As a resultjt can
perfectly offset the steaetate distortions associated with monopolistic competition in
both the labor and product marke{Rotemberg and Woodford, 199&nd Woodford,
2011). So, in our model the steady state is not aglyitable'® but alsoefficient. The
efficient steady state hypothesis is chosen since we are not interested in endogenize i)
the usual iflationary bias (caused by an fineiently low level of steadgtate aitput)
by allowing a direct interaction of Cnon atomisticE unions and the fiscal authariiy
ii) the determination of the steady state

Finally, theparameters are calibrated as follows

Table2: Calibration

n / / / " o / / / /
ClY

n>1 | 075 |099 | "I |" >0/075 |05 |7 |7 |2
(02)

2.7 Modified New Keynesian IS curve and Phillips curve

It is obvious that under the assumption of the existence ofRiwardian
households, changes itne labor market impacts on current N&mcardian labor
income, affecting NoiRicardian consumption and hence total consumption and output.
At the same timgthe labour marketan havemportant effect®n the supplysideof the
economy as wage impacts directly on marginal cost #merefore on optimal price
setting and inflation.

The purpose of this section is to determine how the strategic interdotionsen
CnoratomisticE wage setters, asset market and the fiscal sector impacts on the equations
describing the private sector behavior, i.e. New Keynesian IS curve (NKISCNew
Keynesian PC (NKPC)he latter, as we shall see, has interesting palpjications.

The NKPC is standard (see Gali, 2015) and is given by
1= "E /oy +k(md +Inu)+ ke , wherek = (L1 “#)1! “)"'*and & =Iny ! Iny.
Substituting the real vgge setting equation, i.e27), in the expression for real marginal
cost and further in the NKPQGwe finally obtain:

'/t = ”Et '/ t+1 +'I YYﬂ #'/ GG@ +kA—jt (38)
Where
oy = v (39

9 As in Gali et al. (2004, 200) thefocus of the paper isnOt on steady stéfterdhces across households.
1 CNon atomisticE wage setters might want to influence the inflation bias of the fiscal or monetary
authority through their real wage decisions, as these affect equilibrium unemployment. For the kind of
interaction between Cnon atomisticE unions and threetary authority, see Scott (199Cukierman and
Lippi, (1999) Guzzo and Velasco (1999).
2 The longrun equilibrium values of real variablese determined by labor market structure and
monetary policy interactions. Gnocchi (2009) has showed thairdl@iionary monetary policy is able to
control the degree of inefficiency (steady state employment), once the presence of large wage setters is
taken into account. See, also, Bratsiotis and Martin (1988Ylen (2005)and Coricelli et al. (2006).

15
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! se = KWeq (40)

On the other hand, under tiypothesi® </ <1, and dter proper algebraic
manipulationsthe NKISC is given by

B =# Rt B H " B (41)
Ceteris paribus the ability of macroeconomic (monetary and fiscal) authorities to

activate countercyclical fiscal policy, (16), the elasticities of macroeconomic policy, are

given respectively by

di _,, (11 #)! A8,

dag o1 #%(w. +1)
dfll{ = dﬂ "dc.f =1'_=I &ﬂll % (43)
do def do  F 1! $%w,, +1)

It is commonly observed thahcreases in government spendingl aaductions
in interest rates lead to an increase in output/aggregate demand, all other things being

equal. However, this is only true if, and /  are positive.

(42)

Moreover, taking as given the ability of macroeconomic authorities to trigger

countercyclical fiscal policy, we can distinguish three regions that describe the model:
The CStandard Aggregate Demand LogicE (CSADUtere / < /), the Clnverted

Aggregate Demand LogicE (CIADLE), wherg, </ </, and the CQuasi Inverted
Aggregate Demand LogicE (GQIADLE) where /.

Table 3: Regions that describe economy, ceteris paribasability of macroeconomic
authorities to trigger countercyclical fiscal policy

Regions that describe economy
CSADLE QJADLE | CQIADLE
! < /1 /; </ < /*2 /> /*2
o)) >0 <0 >0
dg
. < 0 > 0
Slope of NKISC:di
do

As it is common in the Neweynesian model augmented with limited asset
market participation, there exists a threshold parameter value loéyond which the
slope of NKISC is reversed, from negative to posifseeBilbiie (2005, 2008)Gali et
al. (2004, 2007)Di Bartolomeo and Rossi (2005); Ascari et(2D17)]

“However for baseline prameter values, we get thét> 2 $ (1# ! )/ /Wy is not plausible (too
high values). See Appendix Table5. So,CQIADLE is not empiril plausible.

16



1
Aw.. +1)

In Table4, we calibrated this threshold parameter value for different valuas of
and “, : For plausible parameters valu€Bable 2), the slope of NKISC curve can be
positive or negative.

g (44)

Table4: /] for different values of and ”,

Degree of fisca| Number of unionsn Threshold paramete
policy value A,
countercyclicality
n=2 /; =0,28
11 # <11 3! ntll /. =030
12! n! 500 /7=031

In addition, he fact thatw,, is a determinant of the threshold parameter va[udeads
us to Propositio3.

Proposition3

Whenever unions makeore aggressive wagemands, the area where ﬂNKISC()g
slope preserves its negative (positive) sign, CSADLEarea(CIADLE and CQIADLE
areq is shrunk(extended). This is true under theerequisites described RProposition
2.

Finally, note that iace limited asset market participation hypothesis can
drastically change the slope of tN&ISC, it can also change tlteterminacy conditions
of an otherwise standard New Keynesian monetary model [see for exampkt &lal
(2004), Bilbiie (2008) Di Bartolomeo and Rosg2005); and Rossi (2014)].Thus,
Proposition3 may havepolicy implications forthe conditions (i.e. in terms of monetary
coefficient) under which a unique and stable equilibrium exi$is issue is examined
in Section 3.1

3 Modified aggregate dynamics

In this section we look at how a Ne¥eynesian, model with the addition of a ron
Walrasian labor market solely based on GatmmisticE unions, who take into account

of countercyclical fiscal policy and the existence of NRioardian households, affects:

i) the conditions under which the rational expectation equilibrium is determined (Section
3.1), and ii) the responses of the main endogenous variables to aumahock (Section

3.2).

To analyze these effects, we spetifg following autoregressive process for the
costpush shock in the NKPC3§), where the innovation/ is assumed to bei.d.
standard normal process. The cost push shock is assumed to pergister@,$) with a

standard deviation of 0.005 (IrelaritD04 Woodford 2011).

17
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A =" Ry (45)

Thus, the NKPC and NKISC3§) and (4), together withthe feedback policy
rules (15) and (16), fully determine the dynamics of endogenous variables as a function
of exogenous shocks.

At this point it should be noted thathe assumptionof fiscal policy
countercyclicality (with respect to output) generates an endogenous mechanism
according to whichmacroeconomic authoritiegre able tdrigger the reaction of the
fiscal authorityto their decisions.

In particular, in our setting, the lality of monetary authorityto activate
countercyclical fiscal policycreates an additional monetary transmission channel, i.e.
(1+#.",)*: Changes in§ ! impacts onyj . But the story does not ehere, as the latter

affects- through thefiscal policy rule- @ and hence, througihe NKISC, 9 , etc.For

baseline parameter value§l+#. ", ) could be either positive or negative: It is

straightforward to show that it is positive for< /; (CSADLE) and’ >/, (GIADL-2E
and CQIADLE)and negative for/; </ </, (GIADL-1E) with 7}, < /’,. The above
observation$ave interestingimplications for theg(sign of the)slope ofthe NKISC (see
Propositiorda and Tabl&).

Formally, hesecan be shown by substitutitige fiscal policy rule, (16) into the
NKISC, (41). The relevant slope is n@gual to:

%:% " &L+ E:4) " >or<0 (46)

Propositior4

a) Underlimited asset market participatitwypothesisthe ability of monetary authority
to activate countercyclical fiscglolicy, extends (shrinks) the area where the NKISC
preserves its negative (positive) sigris can be shown by comparing TaBlevith
Table3.

b) The slope of the NKISQlepends on thaggressiveness of the unionsO wage claims.
In particular whenthe NKISC has a negative slope, [i.e. for< /; and 7} </ </, -
CSADLE and CIADILE regions], asy, increasegseeProposition 2) the sensitivity of

aggregate demand to interest rates increases in absalui making policymore
effective in containing demanghrgervolatility of the outputgap. The opposite holds
for the area wherthe NKISC is positively sloped

Table 5: Slope of the NKISC whenthe monetary authoritytriggers countercyclical
fiscal policy

Slope of the NKISCwhenthe monetary authority triggers
countercyclical fiscal policy

CSADLE | QADL-1E| QADL-2E | CQIADLE

Pt <TG <I<t, | 1>
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o _., <0 >0

On the other handifter proper substitutionshe slope of NKPC is now given
by:
d#,

=#ve ! Pyt #ee’y >0 (47)

Proposition5

The slope of the NKP@ependgositivelynot onlyon the incentive foaggressive wage
claims i.e larger values ofv,, (seeprerequisites described Froposition 2 but also

on the degree of activation of countercyclical fiqualicy, per se, (i.€, #

Propositios 4 and 5have important implications fothe dynamics of the model
and the optimal monetary policy (see next sections).

3.1 Determinacy of the REE

To assess the determinacy of the REE, we substitute the feedback policy rules into
NKPC and NKISC and then write the model in the matrix foNB z,, = Bz, +!" |,

where z, is the 2x1 vector of the endogenous variables which arerestetermined

z, :[;'q oy J , !, =/ is the 1x1 vector of thexogenous disturbanceshe 2x2
square matrices of the coefficients are defined A3 § 0 ¢ ) I
A) i

o #

&+. 5-, &0 #
) (g, © 1 and) (
& ' YG 1 n a)kh

1. Since, under baseline calibration, matex is
invertible, we get thatt,z,, = A'Bz + A''#! , ="z +! | !. For determinacy, the

number of eigenvalues & outside the unit circle must equal the number of-non
predetermined endogenous variables, Blanchard and Kahn (1980). In our case there are
two nonpredetermined endogenous variablé=llowing Woodford (2Q1), the
necessary and sufficient conditions for determinacy are presented in Proposition 6.

Proposition 6

a8 When NKISC has a negative slofie,; >0), i.e. for / </, (GCSADLE and GIADL

1E regions), the equilibrium is locally uniguenen in terms of the monetary coefficient
it must be the case that (necessary and sufficient conditions)

5" @) (48)
b) Otherwisej.e. for / >/, (CIADL-2E and CQIADLE regions), it is required that
% # [(0,min{96.8)" (max1,9},! ] (49
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So, as in standard Neleynesian model with curresoking interest rate ruje
monetary policy should be CactiveE and follow the standard CTaylor PrincipleE, with no

lower bound, when the slope of NKISC is negativar. / < /7 the determinacy region
does not depend on structural parameters of the model

This stopsbeing true when the slope is reversed. In this casee thre two
determinacy regionsin the first determinacy space, monetary authority has to be
CpassiveE and follow the Cinverted Taylor PrincipleE. This conduct may have an upper

lbO!

#
limit represented byg, " (1! %)/ 8.(! #). In the second onpenonetary authority has
to be CactiveE with a potential lower limit represented by

+9 . . "
& " M! 1. In both caseghese limits are negative functions of the unionsO
EX N
>0
incentive for aggressive wage claims, i.e. whére prerequisites described in
Proposition 2 are valid.

3.2 Impulse response functions

In an augmented DSGH\ew-Keynesian model with limited asset market
participation labor market characteristics influence the dynamics of real wages and thus
the dynamics of NoRicardian consumption and hence of output. Hence it seems
natural to assess the quantitative relevance of such institutions in determining
differentials in outpuaind inflationbehavior.

In doing so we look at the implied dynamics of the main economic variables in
response to a copush shock. In what follows, we restrict our analysis in CSADLE and
CIADL-1E regions of the economy, where the NKiS@egatively sloped.

In particular we analyze how the dynamics of the baseline model depends on the
strategic interactions between CratamisticE unions, countercyclicagdal policy and
theasset markst In order to highlight the implications ahionsO incentive to moderate
wage claimsr not weconduct asensitivity analysi®y varying the values of”, , n and
/. This way, we assess the importance of institutiopexplaining the volatility of
output and inflation.

Analytical expressions for the responsesypf/, , ¥ and P to the cospush

shock under the baseline model, are derived as

B =SS %, ) /et =k A, B =LAL%sE, 8 [1%% )6 e v
andP ={[(L&(18.8 , 00187, )/#s "o+ koW }ii , where

t?

-1

0 kﬂ'YGdRG(¢H _pu)_l_(l_/j,pﬂ) (50)

| -e)
Finally, note that
d!
AWy

<0

20



As long aghe NKISC is negatively slopedf the BlanchareKahn condition, i.e.

1# /"

u
leads to an increase in inflation, nominal interest rate and real interest rate and a fall

output gap.

(49), is satisfiedthen 0<$ <(L,). An exogenous increase in the cost push shock

Figure 1 depictshe impulse response functions of key variables for the baseline
modelunder two scenarios. According to the fige set”, =2, n=25and/ =0,2,
which implies thatCnoratomisticE unions have amcentive to moderate wages clajims
while in the second scenariwe have ”, =1, n=3 and / =0,3 (aggressive wage
policy).

In line with the theoretical predictions, it is quite evident from the impulse
response functions, that in response to a cost push shock, the rise in inflation is less
pronounced and the fall of output higher, whenever the incentiagdcessivevage
claims is higher, i.e. for high degree of fiscal policy countercyclicaliy,or/and low

degree of central wage setting,}, and limited asset market participation,

The intuition is the following: An exogenous supply shock moves inflation off
the target and it forces monetary authority to react by setting the nominal inter&st rate
according to CTaylor PrincipleEo to influence the real interest rate and the dugpp
in order to return inflation to its targets. In other words, the monetary authority engineers
a recession to return inflation to its target (zero), via the NKPC. The largey, isthe
more aggressive are unionsO wage clé@rtige more effective isnonetary policy in
CSADLE and CIADILE regions of the econonfsee Proposition 4b)Sq the recession
might be deeper (i.e., larger volatility of the output gapj} inflationary phase is milder
(smaller volatility of the inflation).

It is well known that costpush triggers an inflation/output gap volatility trade
off (Clarida et al. 1999}. Formally, in our model the closefbrm solutions for the

unconditional volatilities #2,#7 , are equal to:

ri=kyr (51)

s+, [+ 48, ) °
_/5 = (("—”)%_/ 2 (52)

) YG &

So, conditional on the cost push shock, the impaatQfon ”?, is decreasing,

"2 /2

i.e. d, <0, while the opposite its true far? , since d’y > 0.
oty oWy

Figure 1: Impulse response functions to a-gosth shock, fott |, :{O, 115 2}

14 Seealso Section 4.
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Note: We consider the baseline parameterization (Section 2.6) for the other parameters.

22



4. Optimal monetary policy

In this section outask is to characterize optimalonetarypolicy a) in the presence of
strategic interactions between large wage setters, countercyclical fiscal poliagsatd
markes, for exampleCSocial Pact§ and b) when monetary policy is able to activate
countercyclical fiscal policy.

As Clarida et al.(1999) we focus only on the discretionary solution to the
central bankerOs problemnd not fullyoptimal (commitment) as thiscase can be
argued ® be more rdsstic in practice. With endogenous fiscal policy, €.46), the
policy problem consists of choosing a pa{lf}; that minimizes the social loss
function*>*®

Yu.65 &1 (1-3) ) 2 o (o eF
- EQ 4'$.=y?- X g9l +2 (g?) +2 (y° I, )1+t
By 2 o) 45) 0 §oiat T s W olorf 2 ) +(t)a-+ P

subject taheNKISC, (41), NKPC, (38)and the fiscal policy rul€16).

The index CgE denotes the usual CgapE faamdthe weights attached to each
element are a function of deep model parameters= ko/ co, a, = k(1- p)/ eo, and
#s =k/!I" . Forconsistencyvith the determinacy analysis in section 3.1, we reduce the
dynamic system by one dimension, by substituting (16) into (53),(41) and (38).

Solving this problemye find that the centrabank adjusts its instrument ander
to ensue that the following targetingule under discretion hold at all times:

/

ye =$"1, (54)
CYG#,

where

Fevao " $C[(1+(1! &)%g)&'l]2 +($G%2 +$#)> onnnnnnnnnInIIIIIIIIIINIIEEs)!

Condition (54) implies that the central bank pursue LaaC against the
windE  policy(Clarida et al 1999 Woodford 2011; andWalsh 201); Wheneve
inflation is abovetarget e.g. due to a cogiush shock, contract demand below
efficiency - output must fall below its efficient level (by raising the interest rate);
and viceversa when it is below target.

'3 1n order to derive this welfare function we procéedhe following manner. Firstly, we consider the
social plannerOs proble We then contrast this with the outcome under flexible prices in order to
determine the level of the steadtate subsidy required to ensure the modelOs initial steteyis soailly
optimal. Finally, following Woodford (2011), we use a secesrder approximation to a convex
combination of householdsO utilitiesorderto assesses the extent to which endogenous variables differ
from the efficient equilibrium, due to the nominaleitia present in the modelFinally, under the
hypothesis ofefficient and equitable steady statend using a secondorder approximation to (35nd

(37), theaggregate welfare function can be approximate(bBy.

®Where terms independent of policyi.(t) andterms of order higher thawo have been ignored.

Y That is the differencbetween actual arefficient levels,x? " % ! )q =X ! Xt*,as X=X .
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Crucially, his tradeoff depends positivelypn /., andtherefore positively on
the incentive for aggressive wage demanids.particular, sce /., is generally

increasing in/ and n'* and decreasing iff, , in an economy with limitedsset market

participation or/and high degree of central wage bargaining and low degree of fiscal
policy countercyclicality optimal policy results in greatesutput gap volatility and
lower inflation volatility than in a fullparticipation economy

For consistencywith the foregoing determinacy discussideection 3.1), we
choosethe currerdooking formt® for the@nstrument rul&that implements (5450,
-1
¥ #ovar, (

Thelatter observations lead us to Proposiffon

¢ = (56)

Proposition7/

a) The policy CtradeffsEfor monetary authorityimplied by the cospush shock term

in the NKPC are endogemed CLean against the wind» policy is dependent othe
distortions in labor andssetmarketsand the degree of fiscal policy countercyclicality.
This suggest the stabilization role of the institutior(s.g. CSocial Pacts), when the
monetary authority isinable to commit to future policies and, therefore, in using the
expectations channel to help stabilize inflation expectations

b) When the NKISC has a negative slopf ., >0), i.e. for / </, (CSADLE and
CIADL-1E regions)the implied instrument rule for optimal policy aways CactiveE,

“, >1. This is not true for/ >./;, as under certain circumstancele implied

instrument rulean be eitheiCactivetor passive.

5 Conclusions

In an economy where there are households that simply consume their current income,
monetary policy can control price dispersion not ottlyough the reallocation of
intertemporal consumption plans, but also through the labor mavethave outlind a
framework that shoshow CSocialPact&, and in general, strategic interactibesween
CnonatomisticEunions,fiscal policy andasseimarketscan help monetary policy on the
control of the supply sidef the economyln this paper we reveal that theie a

stabilization role folabor market with ChoratomisticE unionsOur results have clear
normative implications. In a nutshell, monetary authority policy shouloubgued with
an eye to institutions

Appendix 1

Table 1:Social pacts, by policgjomain or issue area, 192007
All Wage | Worki | Traini | Union | Social | Pensi | Tax ALM | EPL*
pacts | s ng ng rights | securi | ons budge | P* *

hours ty ts jobs

18 As equation (14).
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1970 | 22 17 0 0 4 2 2 16 4 0
1979
198G | 15 15 8 1 1 2 0 10 5 2
1989
199G | 34 25 8 10 8 22 8 17 19 9
1999
2006 | 20 14 3 12 5 14 7 9 8 6
2007

* ALMP = Active Labour Market Policy
** EPL = Employment Protection Legislation
SourcellCTWSS Database, Visser (2009).

Appendix 2

L& @ A 8%+ A, Y+ )]
i+ e@r )@ $%+#,(n! 1)

true for plausible parametersO values and independently of the degree of central wage

setting, i.e.” <1166+0,29 (for n=2) and ” <1,319+0,3%, (for n=15).

b) e >1 is true for #< [1+ (1! %&“][%(nl 1)! n]+#%1! )1 ) , Which is
: v 1), ! 1)+#@ n(am]
empirical plausible according to the baseline parametersO values and independently of
,i.e. /<1110+0,278 , (for n=2)and / <1,317+0,329 , (for n=15).
c) According to our baseline calibration and independently of the degree of concentration

, Which is

a) e_ <0 requires that) <)

L
of the labor market, in our model we get tg\gL " 1wy, <0: Forn=2 itis needed
t

/ <089+0,219 , and forn =15, 7 <1311+0,327

Appendix 3
By differentiating £8) we easily get:

dw, _dw, dw, dK dg _(1+*) & 1 #dq
- Oty dw, (dK (g( (s

dn'*  dw, dK ‘de ‘dn‘ * 1A (32)!
1+7# 1 %" &"(1" W1 #)(1' #
=(§)( L &"(L" % #)( $)ft 0
(eL 1) 1" )" +( )!Y
The impact effect of n't on g is negative: For

oL+ &), ]! $&@! M(1! "#) Z
Aop ! 11 (1! ) (1! )
de, _*e, d&, d(, ='§ L% &L AL M #$)ft 0.

Yo

dn't *n't o d(, oA+ ),

F<F" =1558+0,39! , we get that
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d\NYY - d\NYY "dVVY " dK "raia -

d# dWY dK deL d# (33)
_@+9. 1 @ e s #$)(1+I )+ 8]+ 5
% (e !1) [ir #g+ (@ ), IPn
Similarly, the impact effect of /' on g IS negative, as
de, _de, d' _, (1 ")wa L HSNL+! )+ %, ]+ %_o.

d$  d', d$ [ir $96 (! "), )P
|+
de_dMIYY,,dm,,dK,,deL:(1++)"% 1 Jde _
d% dw, dK de dx + & (g 11§ d¥ (34)
iy (++), 1 @ ")e! &1 %1 B! #9] <0
(et ur )=+ @ ) I

Finally, the impact effect of”, on e, is positive:For " > "TL =0,0312 we have that

de, _de, d', _ (1 ")owa &(1! 0/)(1| #)(1! #$]

d, d', d, [1r g9+ (@t "), Pn

Appendix 4
Table5: /', for different values of and ”,

Degree of fisca| Number of unionsn Threshold paramete
policy value " $ 1#/
countercyclicality 2 W

n=2 I, =099
1! # <11

n=35 " 10,76

n=15 10,69

n =500 "1 067
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