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Abstrat

This paper analyzes the impliations of bilateral bargaining over wages and employment

between a produer and a union representing a �nite number of idential workers in a

monetary maroeonomi model of the AS�AD type with government ativity. Wages and

aggregate employment levels are set aording to an e�ient (Nash) bargaining agreement

while the ommodity market is leared in a ompetitive way. It is shown that, for eah

level of union power, measured by the share it obtains of the total prodution surplus,

e�ient bargaining implies no e�ieny loss in prodution. However, due to the prie

feedbak from the ommodity market and to inome-indued demand e�ets, all temporary

equilibria with a positive labor share are not Nash bargaining-e�ient with respet to the

set of feasible temporary equilibrium alloations.

The dynami evolution of money balanes, pries, and wages is analyzed being driven

primarily by government budget de�its and expetations by onsumers. It is shown that

for eah �xed level of union power, the features of the dynamis under perfet foresight

are struturally idential to those of the same eonomy under ompetitive wage and prie

setting, i. e. for small levels of government demand, there exist two balaned paths gener-

ially, one of whih with high employment and prodution is always unstable while the

other one may be stable or unstable.

Keywords: E�ient Bargaining, Union Power, Aggregate Demand�Aggregate Supply, Govern-
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1 INTRODUCTION 3

1 Introdution

In most industrialized ountries negotiations between workers unions and syndiates of produ-

ers about wage levels and employment onditions our regularly. However, the disussion of

the onsequenes of suh bargaining agreements is often restrited to the labor market alone,

negleting onsequenes for the eonomy as a whole. This implies that intersetoral e�ets

within the eonomy are often not disussed or are assumed to be small or negligible. From

a general-equilibrium perspetive, suh interations between fator and output markets are

ignored to a large degree, although their analysis onstitutes one of the entral issues for a

maroeonomi analysis in ontrast to a miroeonomi or partial-equilibrium analysis.

Two sets of issues onerning the role of bargaining need to be examined within a losed mon-

etary maroeonomi model. The �rst addresses the onsequenes of union power or di�erent

forms of bargaining solutions on the temporary equilibrium outome within a given period, i. e.

desribing and evaluating the intersetoral e�ets between the labor market and the rest of the

eonomy. The questions to be answered are those on the role of bargaining on the level of pries

and wages and their alloative onsequenes in eah period in omparison to the ompetitive

equilibrium. The seond set deals with the impliations of bargaining and union power for the

dynami evolution of the eonomy again in omparison to the ompetitive benhmark under

perfet foresight or rational expetations.

The theoretial literature of bargaining between groups (as opposed to other wage�employment-

determining proedures

1

) takes primarily a general miroeonomi perspetive where oopera-

tive aspets in wage and employment negotiations are well reognized and studied extensively

(see for example MDonald & Solow 1981; Blanhard & Fisher 1993; Landmann & Jerger

1999; Gerber & Upmann 2006). However, many of them ignore the simultaneity of the de-

termination of employment and output, eliminating ross-market e�ets, or equivalently said,

the simultaneous determination of the level of total inome/expenditure and its distribution.

Thus, signi�ant spillovers between markets or from the inome distribution on the general-

equilibrium or maroeonomi level are rarely disussed or analyzed, whih redues the validity

of their results as ontributions to maroeonomis.

The literature disussing e�ient bargaining taking a maroeonomi perspetive is not too

sizable with few of the ontributions analyzing the role of e�ient bargaining for the spillovers

aross markets or for the dynamis in a monetary maroeonomi model. MDonald & Solow

(1981) study nonompetitive wage setting in partial-equilibrium models with apaity-on-

strained, fully unionized labor markets with one �rm and one union. Inter alia, they analyze

the ases of the monopolisti union (with the right to manage of the �rm) as well as two types

of e�ient bargaining over wages and employment using the symmetri Nash resp. the Kalai�

Smorodinsky bargaining solutions. The agents' objetive funtions are the pro�t of the �rm

resp. the expeted exess indiret utility of the representative union member. Indiret utility

is measured in nominal wages for a onstant reservation wage,

2

whih typially is not derived

endogenously.

Booth (1996) and Landmann & Jerger (1999) are two prominent presentations addressing and

1

suh as e�ieny wages, ontrat theory, searh theory, mathing theory, et.

2

There are some ontributions dealing with spei� dynami or poliy issues within nonmonetary models of

apital aumulation, as for example Devereux & Lokwood (1991); Kaas & von Thadden (2004); Gerber &

Upmann (2006); Koskela & Puhakka (2006). Gertler & Trigari (2009) presents an interesting ombination of a

market with mathing and staggered Nash bargaining in an empirially oriented model.

V. Böhm & O. Claas Dynamis with E�ient Bargaining January 25, 2013



1 INTRODUCTION 4

disussing the e�ient bargaining solution expliitly in a format whih is losest to the one used

here. Booth (1996) slightly extends the setting by MDonald & Solow (1981) by applying the

generalized Nash bargaining solution while analyzing bargaining over wages alone. This leaves

the employment deision to the �rm whih orresponds to the so alled right-to-manage model.

Its modeling generalizes the monopolisti-union model and shows that the resulting outome

is not Nash e�ient in a stati partial-equilibrium setting.

Conerning the maroeonomi perspetive, Blanhard & Fisher (1993) derives some addi-

tional general impliations and extensions of the alloative results as in MDonald & Solow

(1981), from whih it onludes that the presene of bargaining would lead to less employ-

ment �utuations. However, it stops short of a full maroeonomi or dynami embedding.

This leaves open of how the model is to be appended to determine the prie level, in�ation,

and dynamis under unertainty. Some other ontributions suggest losing the model via an

expetations-augmented Phillips urve or adapting the NAIRU onstrution to arrive at a losed

dynami model. While this may be a onvenient short ut, its onsisteny with the miroe-

onomi strutures underlying the labor market (for example justifying the assumption of a

�xed nominal reservation wage!) is somewhat unlear. Other ontributions like Lye, MDonald

& Sibly (2001) employ di�erent losing proedures for whih they use to ahieve empirially

testable results onerning unemployment and in�ation.

This paper starts from the general observation that there exist distint ross-market feedbaks

in a miro-based AS�AD model of a monetary maroeonomy under bargaining whih stands

a test with the general ompetitive ase. These onsist of signi�ant ross-prie e�ets from

bargaining into the output market as well as inome distribution e�ets induing assoiated

hanges of aggregate demand, whih imply positive or negative aggregate output/employment

e�ets. Thus, a full omparison between the alloative (i. e. omparative-statis) properties as

well as their dynami impliations relative to the ompetitive model an be arried out. In

fat, this an be done for the same miro-based AS�AD model without requiring additional

assumptions regarding the monetary losure of the model.

The paper presents a omplete omparative-statis analysis with respet to union power har-

aterizing the ross-market interations through the temporary prie feedbak. It analyzes the

e�ient bargaining solution for the labor market, whih is the most ooperative struture and

solution onept from a bargaining point of view. While the literature agrees that this solution

onept might be empirially the most unlikely, its theoretial impliations for the maroe-

onomy must be examined as a benhmark model, to determine in partiular its properties of

e�ieny and optimality whih the literature seems to assign to it.

3

In addition, the dynami onsequenes for alloations and the stability of the evolution under

perfet foresight and e�ient bargaining are derived. This is arried out for the situation of

onstant bargaining power over time. It is apparent that a full dynami analysis of e�ient

bargaining should allow the two parties to adjust their proedures over time and take the

possibilities of repeated or sequential negotiation into aount. For suh repeated negotiations

ourring in maroeonomi systems, stati game theory again does not provide modeling

approahes at a satisfatory level to be applied suitably to labor markets. The issues to be

solved in the dynami setting of repeated negotiations open a wide range of unsolved problems

as to the dynami setting of the negotiation. Again, with the ross-market feedbaks playing

a major qualitative role, the negotiations and their proedures will have an in�uene on the

3

For other nonompetitive solution onepts in the labor market see Böhm (2010). The so alled right-to-

manage model is analyzed in Böhm & Claas (2012b).
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2 THE LABOR MARKET WITH EFFICIENT BARGAINING 5

dynami evolution of the eonomy. Suh issues are left for future researh.

4

2 The Labor Market with E�ient Bargaining

Consider an eonomy in disrete time with three markets: a labor market, a ommodity market,

and a money market, and three setors: a onsumption setor, a prodution setor, and the

publi setor onsisting of a entral government and a entral bank.

5

2.1 The Publi Setor

The government demands the produed ommodity at a level g ≥ 0 to produe publi goods

and servies. These are assumed to be pure publi goods providing a onstant level of utility

eah period to eah type of onsumer. In addition, onsumer preferenes are assumed to be

additively separable with respet to the level of the publi good so that these do not indue

marginal or behavioral e�ets by onsumers.

To �nane its onsumption (the publi good's prodution), the government levies a proportional

tax on pro�ts at the rate 0 ≤ τπ ≤ 1 and on wages at the rate 0 ≤ τw ≤ 1. Sine the

government parameters are assumed to be given parametrially in eah period,

6

in general,

the government budget is not balaned sine its revenues and expenditures are endogenously

determined. Therefore, the entral bank reates/destroys the amount of money aording

to the need of the government arising from the unbalaned budget. Sine money is the only

intertemporal store of value held by onsumers, any inrease (derease) of the amount of money

required to balane the budget of the government is equivalent to the amount of savings (hanges

of the amount of money held by the private setor) in any given period.

2.2 The Prodution Setor

The nonstorable ommodity is produed from labor only by a single pro�t-maximizing �rm.

7

The stok of apital does not depreiate and is assumed to be onstant through time. Produ-

tion possibilities in any period are desribed by a di�erentiable, inreasing, and stritly onave

prodution F : R+ → R+, L 7→ F (L) satisfying the Inada onditions. At a given nominal

wage rate w ≥ 0 for labor and a sales prie p ≥ 0 for the ommodity, a prodution deision L
implies urrent pro�ts Π(p, w, L) := pF (L) − wL. All pro�ts are paid to onsumers, who are

the owners or the shareholders of the �rm. There is no intertemporal deision making of the

�rm, i. e. there is no need to retain pro�ts or to hold money. Therefore, the �rm's objetive is

to maximize pro�ts.

4

Selten & Güth (1982) seem to be the only authors who have addressed the sequential wage bargaining issue

in a dynami ontext, however, only within a redued-form maroeonomi model of the multiplier�aelerator

type.

5

The model is a standard version of an AS�AD model with �at money whose onsumption setor onsists

of ohorts of overlapping generations of di�erent onsumer types (see for example Böhm 2010).

6

To save on notation, we omit the government parameters g, τw, and τπ, wherever possible.
7

This assumption is made for simpliity only, the extension to multiple homogeneous �rms organized in a

produers assoiation is straightforward, but leaving all results of this paper qualitatively unhanged.
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2 THE LABOR MARKET WITH EFFICIENT BARGAINING 6

Under ompetitive onditions with pries and wages given, the behavior of the �rm in eah

period in the two markets would indue the usual pro�t-maximizing labor demand funtion

h
om

(
w

p

)

:= argmax
L≥0

{pF (L)− wL} = (F ′)
−1

(
w

p

)

and the ommodity supply funtion F (h
om

(w/p)). Given the Inada onditions for F , labor
demand h

om

: R++ → R++ is stritly monotonially dereasing, surjetive, and thus invertible.

In nonompetitive situations, in partiular under bargaining, pairs (L,w) of employment and

wage levels have to guarantee nonnegative pro�ts Π(p, w, L) ≥ 0 for the produer. Therefore,

the zero-pro�t ontour implies the partiipation onstraint for the produer

w ≤ p
F (L)

L
=:WΠ(p, L),

whih de�nes his reservation wage as a funtion WΠ(p, L) of pries and a positive employment

level.

2.3 The Consumption Setor

The onsumption setor onsists of overlapping generations of two types of homogeneous on-

sumers. There are nw ≥ 1 workers and ns ≥ 1 shareholders in eah generation, both of whih

live for two onseutive periods. The size and omposition of the two groups is onstant through

time implying that at any one time, there are ns + nw young resp. old onsumers.

Eah shareholder onsumer reeives net pro�ts only in the �rst period of his life. His intertempo-

ral preferenes are assumed to be homotheti so that he spends the proportion 0 < c(pe/p) < 1
of his net inome in the �rst period and saves the rest in the form of money to be spent on on-

sumption in the seond period where pe > 0 is the onsumers' foreast for the future ommodity

prie.

Eah worker supplies labor in the �rst period of his life to onsume in the seond period only.

His preferenes with respet to planned future onsumption ce ≥ 0 and work ℓ ≥ 0 when

young are desribed by an intertemporal utility funtion of the form u(ℓ, ce) := ce− v(ℓ) where
v : R+ → R+ measures the disutility from labor. The funtion v is assumed to be ontinuously

di�erentiable, stritly monotonially inreasing, stritly onvex, with v(0) = v′(0) = 0 and

limℓ→∞ v′(ℓ) = ∞.

Given a wage rate w > 0, an employment level ℓ, and a wage tax τw, eah worker saves his

total nominal net wage inome (1− τw)wℓ in the form of money to be spent on onsumption in

the seond period of his life. With given prie expetations pe, his planned future onsumption

satis�es pece = (1− τw)wℓ. Therefore, under ompetitive onditions and prie expetations pe,
his utility-maximizing labor supply is given by

argmax
ℓ≥0

{

u

(

ℓ, (1− τw)
w

pe
ℓ

)}

= (v′)−1

(

(1− τw)
w

pe

)

,

whih is a ontinuous, stritly monotonially inreasing, and surjetive (invertible) funtion

of the expeted future value of the urrent nominal wage. As a onsequene one obtains the

aggregate ompetitive labor supply as

N
om

(
w

pe

)

:= nwℓ = nw(v
′)−1

(

(1− τw)
w

pe

)

V. Böhm & O. Claas Dynamis with E�ient Bargaining January 25, 2013



2 THE LABOR MARKET WITH EFFICIENT BARGAINING 7

whih has a global inverse given by

w

pe
= S

om

(L) :=
1

1− τw
v′
(
L

nw

)

.

Given the prie expetations pe > 0, his reservation wage for nonompetitive situations an

be de�ned as follows. The labor market partiipation onstraint of a worker for an aeptable

nonzero employment�wage situation (ℓ, w)must provide a utility at least as high as not working
when young. In other words, (ℓ, w) must be a solution of

u(0, 0) = 0 ≤ u(ℓ, ce) = u

(

ℓ, (1− τw)
w

pe
ℓ

)

= (1− τw)
w

pe
ℓ− v(ℓ).

This implies the lower bound of the individually aeptable wage rate, i. e. his reservation wage,

as

w

pe
=

1

1− τw

v(ℓ)

ℓ
, ℓ > 0, (1)

whih is a stritly inreasing funtion of the employment level. If workers are treated equally in

all aggregate employment situations with level L (share total employment equally), one obtains

the reservation wage from equation (1) as a funtion of the aggregate employment level L

w

pe
= S(L) :=

nw
L(1− τw)

v

(
L

nw

)

,

implying a useful relationship between the reservation wage and the wage under ompetitive

onditions

8

S
om

(L) = Ev(L/nw)S(L) > S(L) for all L.

2.4 E�ient Bargaining and Employment

The union is pereived of as an aggregate agent representing all workers. Sine all workers have

idential harateristis, the union's bargaining will be onerned with the determination of the

wage level w and the aggregate level of employment L, assuming that all workers are treated

equally, i. e. eah is paid the wage w with individual employment level L/nw.

The framework hosen for the wage bargaining between the union and the produer as a wage

determination devie onsists of an appliation of a bargaining solution to the simultaneous

determination of the aggregate employment level L and of the wage rate w in eah period

under the assumption that the negotiating parties are both prie takers in the ommodity

market. With this hoie it is possible to disuss best the role of bargaining in temporary

general equilibrium and ompare the outomes with the ompetitive ase.

Under e�ieny onsiderations, hoosing the Nash bargaining solution is one possibility al-

though in the repeated or dynami ontext this may not be fully onvining. In other words,

the produer and the union treat the ommodity prie as given, impliitly assuming that their

bargaining deision has no in�uene on the indued equilibrium prie in the short run. More-

over, both parties objetive is to reah an e�ient bargaining solution in the partiular period

8

For any funtion f we denote its elastiity at x as Ef (x).
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2 THE LABOR MARKET WITH EFFICIENT BARGAINING 8

of negotiations. They do not onsider possible intertemporal onsequenes of their negotiations

on aspets of future wages, employment, or future payo�s. In other words, their bargaining

perspetive is myopi without regard to intertemporal e�ets of their negotiations, in spite

of the fat that they are operating in a market eonomy with a past and a future. Thus,

a temporary equilibrium with e�ient bargaining will be de�ned and analyzed. This is given

by a ompetitive prie level p whih equalizes aggregate supply and aggregate demand of the

ommodity market at whih the levels of employment and wages indue the desired e�ient

bargaining solution between the union and the produer in eah period.

Therefore, the result of the bargaining proedure in eah period between the union and the

produer onsists of a joint deision with respet to the employment level L and the wage

rate w where the produer's goal is to maximize its net pro�t while the union tries to maximize

the aggregate exess wage bill for the workers. Let Π(p, w, L) = pF (L) − wL denote the net

pro�t and Ω(pe, w, L) := wL−peS(L)L the exess wage bill, whih are stritly onave funtions

in L. Given prie expetations and ommodity prie (pe, p) ≫ 0, a bargaining agreement (L,w)
is alled individually rational if Π and Ω are nonnegative. An e�ient bargaining agreement

between the union and the employer is de�ned in the usual way.

De�nition 2.1 Given (pe, p) ≫ 0, an employment�wage pair (L,w) ∈ R
2
+ is alled e�ient if

there exists no other pair (L′, w′) suh that

Π(p, w′, L′) ≥ Π(p, w, L) and Ω(pe, w′, L′) ≥ Ω(pe, w, L)

with at least one strit inequality.

In order to haraterize e�ient agreements, one may de�ne the assoiated Lagrangean funtion

Λ(w,L, κ) := Ω(pe, w, L) + κ
(
Π(p, w, L)− Π̄

)

for any positive level Π̄ and obtain from the �rst-order onditions for an interior solution

(L,w) ≫ 0
pF ′(L) = pe(S(L) + S ′(L)L). (2)

This ondition de�nes a unique e�ient employment level as a funtion h of the expeted rate

of in�ation pe/p, i. e. L = h(pe/p), for all levels of net pro�t Π̄, due to the strit onavity of

Ω and Π in L. This result is well-known from the literature. For the model here between the

union and the produer, this implies that the determination of an e�ient bargaining solution

an be divided into two steps: the hoie of the level of employment whih depends on the

market data upstream and downstream and the determination of the wage whih then turns

out to beome the entral point in the bargaining proedure of sharing the net gains.

Employment under E�ient Bargaining

Rewriting equation (2) and using S(L) + S ′(L)L = S
om

(L), one obtains the expliit inverse of
the employment funtion as

pe

p
=

F ′(L)

S(L) + S ′(L)L
=

F ′(L)

S
om

(L)
= h−1(L), (3)

whih shows that h is a stritly monotonially dereasing funtion. It indiates also that the

employment level hosen by the two bargaining parties is the same as the one whih would

result in equilibrium under a perfetly ompetitive labor market.
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2 THE LABOR MARKET WITH EFFICIENT BARGAINING 9

As a onsequene of the results of the previous paragraph, the employment deision under

e�ient bargaining also turns out to be equivalent to the standard textbook representation of

a bilateral monopoly between the union and the produer maximizing the joint net gain. For

a given pair of prie expetations and ommodity prie (pe, p) ≫ 0, this is given by

Π(p, w, L) + Ω(pe, w, L) = pF (L)− wL+ wL− peS(L)L = pF (L)− peS(L)L

whih is a funtion of the employment level alone. Thus, it is neessary that an e�ient

bargaining deision maximizes pF (L)−peS(L)L, whih indues a �rst-order ondition idential

to (2), implying the same solution L = h(pe/p). Therefore, the employment deision under

e�ient bargaining oinides also with the one of a ooperative bilateral monopoly. In this

interpretation, the labor market has been eliminated: the employment deision orresponds to

an internal deision of a union�produer monopoly while the deision for the wage rate beomes

a ost sharing issue.

This separability of the employment and the wage deision an be portrayed geometrially in

the assoiated employment�wage spae (see Figure 1). For L > 0, an aeptable wage must be

suh that Π ≥ 0 and Ω ≥ 0, i. e.

w ≤ p
F (L)

L
=WΠ(p, L) and w ≥ peS(L) =: WΩ(p

e, L),

induing the two status-quo wage funtions WΠ and WΩ whih orrespond to the reservation

wage of the produer and of the union respetively. The area between the two funtions in

Figure 1 de�nes the set of individually rational employment�wage pairs. The set of e�ient

employment�wage hoies under bargaining are those on the ontrat urve shown as the bold

red line. Geometrially speaking, eah point on the ontrat urve is a tangeny point of an
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isoutility and of an isopro�t urve (the thin lines). Sine all iso-utility/iso-pro�t urves are of

the form

WΠ̄(L) =
pF (L)− Π̄

L
resp. WΩ̄(L) = peS(L) +

Ω̄

L
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for all levels Π̄ and Ω̄, the tangeny ondition W ′
Π̄
(L)

!
= W ′

Ω̄
(L) implies

pF ′(L)L−WΠ̄(L)L

L2

!
= peS ′(L)−

WΩ̄(L)− peS(L)

L
.

Rewriting ondition (3) using the two reservation wage funtions, one obtains an intuitive and

interesting relationship

WΩ(p
e, L) = peS(L) =

EF (L)

ES(L) + 1

pF (L)

L
=

EF (L)

ES(L) + 1
WΠ(p, L) (4)

for the relative shares depending on the elastiities of the reservation wage funtions, whih

also haraterizes the bargaining level of employment. This stipulates that the ratio between

the two status-quo values should orrespond to the ratio of their respetive elastiities.

The Wage Rate under E�ient Bargaining

Given (pe, p) ≫ 0 and L = h(pe/p) > 0, the bargaining deision between the two parties

onerning the wage rate now onstitutes a standard bargaining game with onstant transfers

with status-quo point (0, 0) sine Π + Ω = pF (L) − peS(L)L = WΠ(p, L)L −WΩ(p
e, L)L is a

onstant sum. For suh games, the bargaining power between the two parties is measured by

a number 0 ≤ λ ≤ 1, whih de�nes the relative share of the total gain to be alloated to the

party having bargaining power λ. Thus, for a total gain Π+Ω = WΠ(p, L)L−WΩ(p
e, L)L, the

weights (λ, 1−λ) determine a linear redistribution among the two agents. Therefore, with L > 0
and 0 ≤ λ ≤ 1 given, an appliation of the generalized Zeuthen solution

9

implies hoosing the

bargaining wage as a onvex ombination of the two reservation wage levels WΠ (when Π = 0)
and WΩ (when Ω = 0) with the same weights

W (pe, λ, p, L) := λWΠ(p, L) + (1− λ)WΩ(p
e, L), L = h(pe/p).

(5)

Substituting (5) into the utility and into the pro�t funtions yields the payo� vetor (Π,Ω) of
the bargaining solution

(

Π(p,W (pe, λ, p, L), L)

Ω(pe,W (pe, λ, p, L), L)

)

=

(

pF (L)−W (pe, λ, p, L)L

W (pe, λ, p, L)L− peS(L)L

)

=
(
WΠ(p, L)−WΩ(p

e, L)
)
L

(

1− λ

λ

)

=
(
pF (L)− peS(L)L

)

(

1− λ

λ

)

.

(6)

For given (pe, p), Figure 2 displays the range of the mapping (6) for di�erent values of the

parameter λ, revealing its linear impat on the payo� distribution. A similar linear relationship

holds for the role of λ on the bargaining wage. Finally, substituting (4) into the bargaining

wage funtion (5), one �nds that the equilibrium bargaining wage

W (pe, λ, p, L) =

(
EF (L)

ES(L) + 1
+ λ

(

1−
EF (L)

ES(L) + 1

))
pF (L)

L
(7)

9

For suh bargaining problems, the generalized Zeuthen solution for half-spae games oinides with the

generalized Nash solution, yet requiring less properties (see Peters 1992).
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Figure 2: The impat of the bargaining power λ on the equilibrium payo�

is a multiple of average produtivity, and that the equilibrium real wage

W (pe, λ, p, L)

p
=

1

EF (L)

(
EF (L)

ES(L) + 1
+ λ

(

1−
EF (L)

ES(L) + 1

))

F ′(L)

is a positive multiple of the marginal produt of labor (with L = h(pe/p)). Both equations

show learly how the bargaining parameter interats with the elastiities of the two reservation

wage funtions.

Relative Union Power

As was seen above, an e�ient bargaining solution (L,w) = (h(pe/p),W (pe, λ, p, h(pe/p))) is
de�ned parametrially for a given 0 ≤ λ ≤ 1 measuring the �bargaining power�. Thus, the

model does not provide a fully endogenous determination of the bargaining power between

the union and the produer. However, the e�ient level of employment is independent of λ,
implying that union�employer negotiations do guarantee produtive e�ieny. Therefore, the

bargaining parameter λ determines exlusively the redistribution of revenue between the two

parties, i. e. the share of wages and pro�ts in total revenue.

It is intuitively lear (and also evident from the geometry of Figure 1) that there must be a

unique bargaining level for whih the parties agree on the ompetitive wage. This one equalizes

marginal revenue resp. marginal ost ((WΠL)
′
resp. (WΩL)

′
). Geometrially speaking, this

orresponds to the wage where the respetive iso-utility and iso-pro�t urves are horizontal.

Let the unique λ for whih this ondition holds be denoted by λ
nat

, the �natural� λ. It is the
solution of either

W (pe, λ, p, L)
!
=
∂(WΠ(p, L)L)

∂L
or W (pe, λ, p, L)

!
=
∂(WΩ(p

e, L)L)

∂L
,

where L = h(pe/p). Inserting the de�nition of W (pe, λ, p, L) into the �rst equation gives

λ
nat

WΠ(p, L) + (1− λ
nat

)WΩ(p
e, L) =

∂(WΠ(p, L)L)

∂L
= pF ′(L) = EF (L)WΠ(p, L).
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Exploiting (4) then implies

λ
nat

(L) =
EF (L)ES(L)

ES(L) + 1−EF (L)
, L = h(pe/p).

In other words, λ
nat

(L) is determined by the elastiities ES and EF derived from labor supply

and from prodution, respetively. Therefore, with isoelasti funtions F and S, λ
nat

(L) is

onstant and independent of other data of the eonomy.

The wage share of total revenue under bargaining power λ an be omputed in a similar manner.

wL

py
=
W (pe, λ, p, L)

WΠ(p, L)
=

EF (L)

ES(L) + 1
+ λ

(

1−
EF (L)

ES(L) + 1

)

∈

[
EF (L)

ES(L) + 1
, 1

]

(8)

This implies a pro�t share of total revenue as

π

py
= 1−

wL

py
= (1− λ)

(

1−
EF (L)

ES(L) + 1

)

. (9)

Note that the wage share resp. the pro�t share for λ
nat

(L) is EF (L) resp. 1−EF (L), as expeted,
sine at λ

nat

(L) the fator shares in total output must be equal to the respetive elastiities of

the prodution funtion F .

Underemployment and Overemployment

Sine the bargaining solution (L,w) = (h(pe/p),W (pe, λ, p, h(pe/p))) is a joint agreement be-

tween the two agents, there an neither be any involuntary unemployment nor overemployment.

In other words, any di�erene between L = h(pe/p) and the desired labor supply N
om

(w/pe)
has to be interpreted as a measure of a voluntary deviation from the ompetitive labor supply

of the workers, whih is a supply side measure. Similarly, any di�erene between L and the

desired ompetitive employment h
om

(w/p) by the produer would be a demand side measure

of voluntary deviation relative to the ompetitive regime.

Here, the voluntary underemployment rate will be de�ned in the usual way as

U = U

(

L,
w

pe

)

:=
N

om

(w/pe)− L

N
om

(w/pe)
= 1−

L

N
om

(w/pe)
, (10)

whih measures the gap between the amount of labor whih is atually traded (i. e. worked) and

whih would be supplied by the workers under ompetitive onditions at the given wage level.

Sine the rate of unemployment is de�ned for all expeted real wages and all levels of labor, U
de�ned in (10) an also be negative. This ours if w/pe is relatively low or L is relatively high.

We interpret negative rates of underemployment as overemployment (or overtime).

3 Temporary Equilibrium with E�ient Bargaining

It is now straightforward to lose the model and determine the maroeonomi impliations of a

temporary equilibrium under wage bargaining. The data at the beginning of an arbitrary period

are aggregate money balanes M > 0 held by old onsumers, expeted pries for the future
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period pe > 0, and the bargaining parameter 0 ≤ λ ≤ 1, plus the parameters of the government

(g, τw, τπ). Then, a temporary equilibrium with e�ient bargaining is de�ned by a pair of

pries and wages (p, w) ≫ 0 suh that the prie p lears the ommodity market ompetitively

while the wage w equals the one set by the union and the produer in the bargaining solution.

Assoiated with the equilibrium is the equilibrium alloation whih onsists of a pair of feasible

employment and output levels (L, y) = (L, F (L)) ≫ 0.

Sine all agents in the eonomy � onsumers, the produer, and the government � are assumed

to be prie takers in the ommodity market, �nding a temporary equilibrium is equivalent

to �nding a prie p whih equalizes aggregate demand and aggregate supply where aggregate

demand has to be appropriately adjusted to the inome distribution indued by the bargaining

result.

3.1 The Role of Union Power in Temporary Equilibrium

Aggregate Supply and Aggregate Demand

The bargaining wage W (pe, λ, p, L) and the employment level L = h(pe/p) were derived as

homogeneous funtions of prie expetations and pries in the previous setion where the em-

ployment deision turned out to be independent of the bargaining parameter λ. Therefore,

given a pair of prie expetations and pries (pe, p) ≫ 0, let θe := pe/p denote the expeted

in�ation fator (one plus the in�ation rate). Then, the aggregate ommodity supply funtion

is de�ned by

AS : R++ → R++, AS(θe) := F (h(θe)),

a funtion of expeted in�ation alone whih is globally invertible and di�erentiable. Sine

h′(θe) < 0, one has AS ′(θe) < 0 so that, for any given prie expetation pe > 0, aggregate
supply is a stritly inreasing funtion of the ommodity prie

dAS(pe/p)

d p
> 0.

In ontrast, the bargaining power λ has an in�uene on the inome distribution and thus

on aggregate demand. Sine there are four di�erent private onsumers plus the government

generating aggregate demand, the inome distribution between pro�ts and wage inome and

the total inome generated determine aggregate demand.

The assumptions onerning the overlapping-generations struture of onsumers imply that all

urrent net wages are saved and a proportion 0 ≤ c(θe) ≤ 1 of urrent net pro�ts is onsumed

by young shareholders. Therefore, aggregate real demand in any period is the sum of total real

money balanes m :=M/p, government demand g, plus the demand by shareholders whih is a

funtion of aggregate pro�ts. Thus, given money balanes, prie expetations, the bargaining

weight, and pries (M, pe, λ, p), the inome-onsistent aggregate demand y must solve

y = m+ g + c(θe)(1− τπ)
π

p

(9)

= m+ g + c(θe)(1− τπ)(1− λ)

(

1−
EF (L)

ES(L) + 1

)

y
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with L = h(θe). Therefore, one obtains as the inome-onsistent aggregate demand funtion

y = D(m, θe, λ) =
m+ g

1− c(θe)(1− τπ)(1− λ)(1− EF (h(θe))
ES(h(θe))+1

)
,

(11)

whih is of the usual multiplier form with respet to money balanes and government demand.

Observe that aggregate demand is homogeneous of degree zero in (M, pe, p). Therefore, for

given λ, it is a funtion of real money balanes and of the expeted rate of in�ation. Obviously,

∂D/∂m > 0, i. e. real balanes have a positive e�et on demand, and ∂D/∂λ < 0, i. e. higher
bargaining power by the union dereases pro�ts and thus onsumption demand by shareholders.

In addition, if ∂D/∂θe ≥ 0, then the demand is stritly dereasing in the ommodity prie p,
i. e. dD(M/p, pe/p, λ)/d p < 0 is negative. This property holds in partiular when the savings

proportion by shareholders is nondereasing and when the reservation wage and the prodution

funtion are isoelasti.

Therefore, given a bargaining weight 0 ≤ λ ≤ 1 and any pair (M, pe) ≫ 0 of money balanes and

prie expetations, the temporary equilibrium is given by a prie p whih lears the ommodity

market, i. e.

D

(
M

p
,
pe

p
, λ

)

= AS

(
pe

p

)

. (12)

Conerning existene and uniqueness, one has the following immediate result.

Lemma 3.1 Let the aggregate supply funtion AS be globally invertible with AS ′(θe) < 0, and
assume that ∂D/∂m > 0, ∂D/∂θe ≥ 0 hold. Then, for every (M, pe) ≫ 0 and 0 ≤ λ ≤ 1, there
exists a unique positive temporary equilibrium prie p > 0 solving equation (12).

The uniqueness follows from the fat that the exess demand funtion is stritly monotoni-

ally dereasing. Figure 3 portrays the equilibrium situation in the usual aggregate demand�

aggregate supply diagram of the ommodity market. As a onsequene of Lemma 3.1, one
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Figure 3: The temporary equilibrium prie

obtains the following proposition haraterizing temporary equilibrium.
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Proposition 3.1 There exist di�erentiable mappings P : R2
++ × [0, 1] → R++ and W : R2

++ ×
[0, 1] → R++, alled the prie law and the wage law respetively suh that

1. the unique positive temporary equilibrium prie is given by

p = P(M, pe, λ), (13)

2. the unique positive temporary equilibrium wage is de�ned by

w = W(M, pe, λ) :=W

(

pe, λ,P(M, pe, λ), h

(
pe

P(M, pe, λ)

))

,

3. P and W are homogeneous of degree one in (M, pe), for given λ.

Properties of the Prie Law

Applying the impliit funtion theorem to (12) with respet to M , one obtains the e�et of an

inrease of money balanes

∂P

∂M
=

1
P

∂D
∂m

− pe

P2F ′h′ + M
P2

∂D
∂m

+ pe

P2

∂D
∂θe

> 0

with an elastiity

0 < EP(M) =
∂P

∂M

M

P
=

M
P

∂D
∂m

−pe

P
F ′h′ + M

P

∂D
∂m

+ pe

P

∂D
∂θe

< 1. (14)

Thus, the temporary equilibrium prie is a stritly inreasing and stritly onave funtion of

money balanes sine pries are nonnegative. Applying the impliit funtion theorem to (12)

one more, one obtains a positive expetations e�et on pries

∂P

∂pe
= −

1
P
F ′h′

− pe

P2F ′h′ + M
P2

∂D
∂m

+ pe

P2

∂D
∂θe

> 0

with an elastiity

EP(p
e) =

∂P

∂pe
pe

P
=

− pe

P2F
′h′

− pe

P2F ′h′ + M
P2

∂D
∂m

+ pe

P2

∂D
∂θe

< 1, (15)

whih is also less than one, implying that equilibrium pries are a stritly inreasing and

stritly onave funtion in prie expetations. Together this implies that the prie law P is

stritly onave and homogeneous of degree one in (M, pe), with a representation of the form

p = peP(M/pe, 1, λ) whih is stritly inreasing and stritly onave in M/pe.

Output and Employment

Given the prie law, one obtains the assoiated temporary equilibrium alloation onsisting of

the levels of output and employment as funtions of the same data (M, pe, λ), i. e.

y = Y(M, pe, λ) := F

(

h

(
pe

P(M, pe, λ)

))

and

L = L(M, pe, λ) := h

(
pe

P(M, pe, λ)

)

,

(16)
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Figure 4: Comparative-statis e�ets of money balanes and prie expetations

whih are homogeneous of degree zero in (M, pe). Using (14) and 0 < EF (L) < 1, one obtains
the orresponding elastiities of money balanes on employment and output as

EL(M) = −Eh(θ
e)EP(M) > 0 and EL(M) > EF (L)EL(M) = EY(M) > 0.

Thus, higher money balanes imply higher equilibrium pries but also higher levels of employ-

ment and output. Similarly, applying property (15), 0 < EF (L) < 1, and the relationship

EL(p
e) = Eh(θ

e)
︸ ︷︷ ︸

<0

(1−EP(p
e))

︸ ︷︷ ︸

∈(0,1)

< 0

yields

EL(p
e) < EF (L)EL(p

e) = EY(p
e) < 0.

Thus, output and employment deline with higher prie expetations. Therefore, ombined with

the zero-homogeneity of the employment law and output law, this on�rms the tradeo� between

money balanes and expetations for a onstant level of output and employment. Figure 4

displays the omparative-statis results for hanges of money balanes and prie expetations.

Properties of the Wage Law

In ontrast to the above results, the omparative-statis e�ets of the wage law annot be signed

in general sine several diverse e�ets interat in a nonlinear way. This an be seen partially

from the form of the wage law equation

w = W(M, pe, λ) = λWΠ

(
P(M, pe, λ),L(M, pe, λ)

)
+ (1− λ)WΩ

(
pe,L(M, pe, λ)

)
,

(17)

whih shows an interation of the e�ets of the prie law and the employment law in the

de�nition. However, it is possible in some speial situations to determine the e�ets under
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more restrited onditions. Writing the wage as the assoiated mark-up over the reservation

wage of the workers (or equivalently as a mark-down from the reservation wage of the produer)

w =

(

1 + λ
ES(L(M, pe, λ)) + 1− EF (L(M, pe, λ))

EF (L(M, pe, λ))

)

WΩ(p
e,L(M, pe, λ))

=

(

λ+ (1− λ)
EF (L(M, pe, λ))

ES(L(M, pe, λ)) + 1

)

WΠ(P(M, pe, λ),L(M, pe, λ)),

one observes that the state variables exert their in�uene on wages via a primary e�et through

the prie and employment laws and a seondary e�et through the respetive elastiities, whih

determine the mark-up. Therefore, in situations where the e�et of the state variable on the

mark-up is small and an be negleted, the wage e�et has the same sign as the employment

e�et, i. e.

sgnEW(M) = sgnES(L)EL(M) > 0

sgnEW(pe) = sgn (EP(p
e)− (1− EF (L))EL(p

e)) > 0

In this ase, wages inrease with money balanes and with prie expetations. This indiates,

however, that wages an also fall when employment inreases.

The e�et of the state variables on the real wage an be determined using the same proedure.

Writing the real wage as

w

p
=

(
λ

EF (L(M, pe, λ))
+

1− λ

ES(L(M, pe, λ)) + 1

)

F ′(L(M, pe, λ)), (18)

one �nds that it an be written as a positive multiple of average labor produtivity or of the

marginal produt of labor respetively. Therefore, for given λ, due to the onavity of the

prodution funtion with average produtivity delining in L, output and employment always

move in the opposite diretion as the real wage with respet to the state variables (M, pe),
provided that the elastiities are onstant or do not hange too muh.

The Role of Union Power

Sine the parameter λ does not in�uene aggregate supply, the assumption ∂D/∂θe ≥ 0 implies

sgn
∂P

∂λ
= sgn

∂D

∂λ
< 0.

Therefore, an inrease of union power has a negative e�et on the temporary equilibrium prie,

i. e. the elastiity with respet to union power EP(λ) < 0 is negative. Therefore, an inrease in

union power indues a redution of pries, output, and employment. Using the properties of

the employment law (16) one has

EL(λ) = −Eh(θ
e)EP(λ) < 0 and EL(λ) < EF (L)EL(λ) = EY(λ) < 0. (19)

Figure 5 portrays the e�ets of hanges of union power on equilibrium pries, showing that there

exists a strong nonlinear feedbak from the bargaining power to equilibrium pries, output,

and employment. Thus, while the wage bargaining proedure assumes prie-taking behavior
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Figure 5: Range of equilibrium pries P(M, pe, λ) for λ from 0 to 1

on behalf of both parties induing a pereived wage inrease under inreased union power, the

level λ of union power has a negative indiret or spillover e�et on the equilibrium prie whih

operates through a negative inome e�et on aggregate demand.

The bargaining power λ enters in multiple but opposite ways into the wage equation (17),

similar to money balanes and prie expetations (M, pe). This implies that, in general, the

overall e�et of union power on the equilibrium wage annot be signed. However, the e�et of

λ on the real wage an be determined using the same tehnique as above. Rewriting the real

wage equation (18) in the form of (7) as

w

p
=

(
EF (L(M, pe, λ))

ES(L(M, pe, λ)) + 1
+ λ

(

1−
EF (L(M, pe, λ))

ES(L(M, pe, λ)) + 1

))
F (L(M, pe, λ))

L(M, pe, λ)
,

one �nds that it must inrease with union power whenever the wage is noninreasing or when

the e�et of λ on the elastiities an be negleted.

3.2 Ine�ient Redistribution under E�ient Bargaining

The negative feedbak of union power on pries, output, and employment derived in (19)

indiates that, from a maroeonomi point of view, a strong union under e�ient bargaining

may not guarantee an overall e�ient alloation in temporary equilibrium. In other words,

given the data of the eonomy (M, pe, λ), output is maximal when λ = 0 and minimal when

λ = 1. This suggests that the bargaining proedure will never attain the global maximal surplus

in the eonomy unless λ = 0.

To investigate the role of the bargaining power more losely, onsider the payo� vetor (Π,Ω)
in temporary equilibrium, whih is obtained by substituting the prie law P(M, pe, λ) from (13)

and the wage law from (16) into the payo� vetor (6). This yields

(

Π(M, pe, λ)

Ω(M, pe, λ)

)

:=
(

P(M, pe, λ)F (L(M, pe, λ))− peS(L(M, pe, λ))L(M, pe, λ)
)
(

1− λ

λ

)

.
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Thus, the e�ient bargaining solution at the temporary equilibrium is a linear one-to-one

redistribution of the total net surplus

Π(M, pe, λ) +Ω(M, pe, λ) = P(M, pe, λ)F (L(M, pe, λ))− peS(L(M, pe, λ))L(M, pe, λ),
(20)

implying a marginal rate of substitution between Π(M, pe, λ) and Ω(M, pe, λ) equal to minus

one. Taking the derivative of (20) with respet to λ, one �nds that

d

dλ

(
Π(M, pe, λ) +Ω(M, pe, λ)

)

=F (L(M, pe, λ))
∂P(M, pe, λ)

∂λ
+

d

dL

(
pF (L)− peS(L)L

)

︸ ︷︷ ︸

(3)

=0

∂L(M, pe, λ)

∂λ

=F (L(M, pe, λ))
∂P(M, pe, λ)

∂λ
< 0

(21)

has a negative sign. Thus, the aggregate equilibrium surplus is a stritly dereasing funtion

with a global maximum at λ = 0. Geometrially speaking, this implies that the bargaining

possibility frontier for all 0 < λ ≤ 1 in temporary equilibrium is stritly below the minus one

tradeo� line at Π(M, pe, 0) +Ω(M, pe, 0).
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Figure 6: The payo� frontier: the role of union power and government onsumption

It follows from (21) that the return to the produer (1 − λ)(Π(M, pe, λ) + Ω(M, pe, λ)) is

dereasing in λ while the in�uene on the wage bill annot be signed in all ases. In fat, it

may be inreasing or dereasing depending on the data. Figure 6 displays the equilibrium payo�

frontier for two di�erent levels of government onsumption, taking the feedbak into aount.

Both panels show that the distribution of wealth is not linear in λ. The right panel desribes
a situation where the wage bill is delining with union power in some irumstanes.

Finally, the two properties of delining aggregate surplus (21) and the linearity of the payo�s

for given λ imply that the bargaining solution is not Nash e�ient from a maroeonomi per-

spetive at the equilibrium prie P(M, pe, λ) for all λ > 0. The argument is given geometrially
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Figure 7: No e�ient Nash bargaining solution under prie feedbak: the better set (red)

using Figure 7. Sine both groups are prie takers in the ommodity market, they assume that

its prie is given and una�eted by their wage setting for given λ. Thus, the negotiating parties
have a pereived payo� frontier with slope minus one while the slope of the true bargaining

frontier is less than one in absolute value at every point. Figure 7 displays the level urve of

the Nash bargaining solution for a given λ, whih must have slope minus one at the equilib-

rium payo�. Sine the slope of the bargaining frontier is �atter or even positive, the upper

ontour set of the Nash produt intersets the feasible bargaining set, indiated geometrially

by the red regions. Hene, there exists a lower λ and a redistribution at the equilibrium prie

p = P(M, pe, λ) whih improves the Nash produt. Note, however, that eah suh improvement

is again suboptimal as long as λ > 0.

3.3 Summary

For a general disussion of the role of bargaining as a wage determination devie, one should

note �rst that temporary equilibria with e�ient bargaining exist and they are unique under

the same set of assumptions as in other ases of wage setting with prie �exibility and market

learing. Thus, e�ient bargaining by itself annot be the ause for involuntary unemployment.

In partiular, the temporary equilibrium indued by λ
nat

oinides with the equilibrium with

ompetitive behavior on both markets making the ompetitive outome supportable by e�ient

bargaining.

From a maroeonomi point of view, however, the most striking result is that higher union

power direted toward a desired and suessful redistribution from pro�ts to wages in temporary

equilibrium always auses lower employment and lower output. This uniform negative impat

of union power on employment and total output has additional alloative onsequenes. With

onstant exogenous demand (government demand plus money balanes), an inrease of union

power implies lower pro�ts and lower e�etive demand by young shareholders. Prodution

beomes less attrative to produers even if the inome distribution (i. e. the pro�t share in
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output) stays onstant, but the demand multiplier dereases. In other words, aggregate output

to be distributed for private and publi onsumption delines with higher union power.

Therefore, if total output or aggregate private onsumption in temporary equilibrium is onsid-

ered as a welfare proxy, it would not be desirable to have a strong union imposing a high level of

λ. However, the redistribution due to a higher wage bill implies higher savings and demand for

money by workers induing higher expeted onsumption in the seond period. Thus, higher

union power also indues an inrease of real wealth for workers and higher expeted indiret

utility. Thus, young shareholders partly pay the bill of high union power through redued

onsumption in both periods. Nevertheless, this inrease always inurs a maroeonomi ost

of lower total output.

Finally, it was shown that an e�ient bargaining proedure between the partiipants in the

labor market alone does not lead to an e�ient outome with respet to the objetive of the

bargaining when the remaining market is ompetitive. Generally speaking, this reon�rms

the typial features of results known from Seond-Best Theory, whih say that nonompetitive

or deviant behavior in one market alone while all others are ompetitive does not guarantee

Seond-Best alloations if there are spillovers between markets. Notie that this result equally

applies to the ompetitive temporary equilibrium. In other words, even the fully ompetitive

temporary equilibrium is not e�ient with respet to the bargaining riterion, due to the prie

feedbak. Thus, the exogenous parametri setting of the negotiating power of one side of the

market indues only an e�ient alloation with respet to the pereived feasible bargaining set,

and whih is ine�ient with respet to general equilibrium feasibility. Thus, an e�ient level

of bargaining power would have to be determined endogenously.

From a general welfare perspetive, however, it is not lear whether this ine�ieny implies also

suboptimality and failure to satisfy a Seond-Best property sine both riteria are applied to a

omparative-statis analysis of alloations in temporary equilibrium at given money balanes

and expetations. Therefore, for the dynami maroeonomi perspetive taken here with

overlapping generations of onsumers, the Seond-Best failure may not seem to be of suh

primary importane. Moreover, the welfare issue beomes even more omplex for sequenes

of temporary equilibria and requires further riteria and investigations, also with respet to

stationary states. What they imply for the dynami development will be analyzed partly in

Setion 4.

4 Dynamis of Monetary Equilibrium

So far the harateristis of equilibria under bargaining were disussed for an arbitrary given

period t with initial money balanes Mt held by the private setor, expeted pries for the

next period by onsumers pet,t+1, and by the union power λt. Applying the respetive mappings

from the previous setion, one obtains the uniquely de�ned levels of all other equilibrium values

under ompetitive onditions in the ommodity market, i. e. the prie level, the negotiated wage

level, the indued levels of output and employment (pt, wt, yt, Lt) as well as the relative share
of wages over pro�ts λt/(1−λt). Thus, the triple (Mt, p

e
t,t+1, λt) uniquely desribes the state of

the eonomy at any given time induing all other variables.

The emphasis of the dynami analysis in this setion onsists in exhibiting the major monetary

mehanisms through �sal de�its assuming that union power is onstant over time and given
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exogenously at some level 0 ≤ λ ≤ 1. This implies that both sides of the bargaining proess be-

have myopially paying no attention to intertemporal aspets. Sine λ has a signi�ant impat

on most eonomi variables in every period, like output, inomes, pries, and onsumption,

whih are relevant for welfare, it would be desirable to determine the level of union power in

every period endogenously derived, for example, from riteria of optimal sequential (or reur-

rent) bargaining. An alternative approah ould use di�erent forms of adaptive intertemporal

proedures (applying an agent-based approah) using aspiration levels and omparing them

with the sequene of eonomi data ahieved. Here we restrit the analysis to the myopi

ase without providing a justi�ation what level of union power λ would be reasonable to be

assumed, leaving suh questions to be addressed in future researh.

10

4.1 Dynamis of Money Balanes

Under onstant union power λ, the dynami development of the eonomy will be desribed

ompletely by haraterizing the evolution of the two state variables money balanes and ex-

peted pries (Mt, p
e
t,t+1), implying a two-dimensional state spae R

2
++. Therefore, an analysis

of the dynami evolution of the eonomy requires the desription of how money balanes evolve

and of how expetations are formed. The omparative-statis analysis in the previous setion

has shown that the size of the prie feedbak from bargaining varies with union power, a fat

whih originates from the impat of the bargaining power on the inome distribution whih in

turn in�uenes aggregate demand. Therefore, it is not unexpeted that the dynamis of money

balanes depends on the bargaining power as well.

Given the fat that onsumers live for two periods only, old onsumers do not save so that

aggregate private savings onsists of money balanes held by young onsumers. Given the

assumption that young workers do not onsume in the �rst period of their live while shareholders

onsume a proportion 0 < c(θet,t+1) < 1 of pro�ts, it follows that aggregate savings St = Mt+1

is given by

Mt+1 = St := (1− τw)wtLt + (1− c(θet,t+1))(1− τπ)πt
︸ ︷︷ ︸

≥0

.

Using inome onsisteny ptyt =Mt+ptg+c(θ
e
t,t+1)(1−τπ)πt and substituting the onsumption

expenditures of shareholders, one obtains

Mt+1 =Mt + ptyt

(

(1− τw)
wtLt
ptyt

+ (1− τπ)
πt
ptyt

)

+ pt(g − yt)

=Mt + ptg −

(

1− (1− τw)
wtLt
ptyt

− (1− τπ)
πt
ptyt

)

ptyt
︸ ︷︷ ︸

tax revenue

as the equation for the evolution of money balanes where for eah variable the value of the

orresponding equilibrium mapping evaluated at (Mt, p
e
t,t+1, λ) must be substituted. The term

in parenthesis an be interpreted as the average tax rate on total inome implying the de�nition

τ̃ (Mt, p
e
t,t+1, λ) := 1− (1− τw)

wtLt
ptyt

− (1− τπ)
πt
ptyt

(22)

10

The ontribution by Selten & Güth (1982) treating a simpli�ed maro model is one of the rare attempts of

an integration of sequential bargaining into a fully dynami general-equilibrium analysis. Others have disussed

intertemporal issues in more expliit maro models, for example Blanhard & Fisher (1993).
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using the respetive equilibriummappings. Writing the shares of wages and pro�ts as elastiities

as in (8) and (9), respetively, i. e. B := EF (h(θ
e
t,t+1)) and C := 1/ES(h(θ

e
t,t+1)) for short, and

using the fat that θet,t+1 ≡ pet,t+1/P(Mt, p
e
t,t+1, λ), one obtains

τ̃(Mt, p
e
t,t+1, λ) = 1− (1− τw)

(
BC

C + 1
+ λ

(

1−
BC

C + 1

))

− (1− τπ)(1− λ)

(

1−
BC

C + 1

)

=

(
BC

C + 1
+ λ

(

1−
BC

C + 1

))

τw + (1− λ)

(

1−
BC

C + 1

)

τπ

= τπ +

(
BC

C + 1
+ λ

(

1−
BC

C + 1

))

(τw − τπ).

This equation exhibits the role of the di�erent parameters in a transparent way. First, τ̃ is

between zero and one and is a onvex ombination of the two tax rates on wages τw and on

pro�ts τπ. The weights for given union power λ are determined by the elastiities of the labor

supply funtion and of the prodution funtion. Seond, for onstant elastiities 0 < B < 1
and C > 0, union power λ has a positive (negative) impat on the average tax rate if and only

if the tax rate on wage inome is higher (lower) than the rate on pro�t inome.

To onlude, the dynami law (mapping) for money balanes M an be written in the usual

format

Mt+1 = M(Mt, p
e
t,t+1, λ) :=Mt + P(Mt, p

e
t,t+1, λ)

(
g − τ̃ (Mt, p

e
t,t+1, λ)Y

(
Mt, p

e
t,t+1, λ

))
(23)

showing that money balanes hange over time if and only if the government runs a nonzero

de�it.

4.2 Dynamis with Perfet Foresight

For the desription of onsumer expetations, we analyze the situation under perfet foresight.

11

A sequene {pet,t+1, pt}
∞
t=0 of pries and expetations will be said to have the perfet-foresight

property if pet,t+1 = pt+1 (or equivalently p
e
t−1,t = pt) holds for all t. In order to guarantee that,

for any period t, the atual prie pt oinides with its assoiated predition pet−1,t, the ondition

pet−1,t
!
= pt = P(Mt, p

e
t,t+1, λ) (24)

must hold for any t. This de�nes impliitly a funtional relationship between any two suessive

foreasts, i. e. determining of how a perfet foreast should be hosen as a funtion of the

previous foreast. Suppose for the moment that (24) has a unique solution, i. e. P has an

inverse with respet to pet,t+1 de�ning a mapping ψ∗ : R2
+ × [0, 1] → R+ by

pet,t+1 = Pe(Mt, p
e
t−1,t, λ) =: ψ∗(Mt, p

e
t−1,t, λ).

Then, the foreast pet,t+1 hosen in this way in period t is the unique predition to make the

foreast of period t− 1 perfet. Sine the information to make this foreast is available at the

beginning of period t, any agent or foreasting ageny an use the funtion Pe
to make suh a

perfet foreast. The fat that the mapping P does not depend on time indiates that this logi

11

Böhm & Claas (2012a) analyzes the dynamis with rational expetations in the presene of tehnology

shoks.
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an be used in every period t so that the funtion ψ∗ ≡ Pe
is a valid perfet predition rule

in every period. This reasoning is the essential motivation to de�ne the onept of a perfet

preditor as a stationary mapping, i. e. a time-invariant foreasting rule whih, if applied in

every period, indues perfet foresight along any orbit.

12

To show that suh a perfet preditor exists for the bargaining model under the prie law P
(from Proposition 3.1), let us assume for the remainder of this setion that we an neglet

the expetations e�et in aggregate demand. This ours, for example, when the prodution

funtion and the labor supply funtion are isoelasti and when the propensity to onsume c of
the shareholder is onstant.

13

Then one obtains the following proposition.

Proposition 4.1 Let the equilibrium ondition (12) be of the form

D

(
M

p
, λ

)

= AS

(
pe

p

)

and assume that AS is globally invertible. There exists a unique globally de�ned perfet preditor

ψ∗ : R2
+ × [0, 1] → R+ given by

pet,t+1 = ψ∗(Mt, p
e
t−1,t, λ) ≡ Pe

(
Mt, p

e
t−1,t, λ

)
:= pet−1,tAS

−1

(

D

(
Mt

pet−1,t

, λ

))

induing the equality pt = pet−1,t for every t.

The statement of the proposition makes the previous heuristi reasoning preise, whih is essen-

tially the argument of the proof. Therefore, for any given λ, hoosing the preditor ψ∗
and sub-

stituting into the dynami law (23) for money balanes Mt+1 = M(Mt, ψ
∗(Mt, p

e
t−1,t, λ), λ) =:

Mψ∗(Mt, p
e
t−1,t, λ) leads to the two-dimensional dynamial system in money balanes and ex-

petations de�ned by

(
Mt+1

pet,t+1

)

=

(
Mψ∗(Mt, p

e
t−1,t, λ)

ψ∗(Mt, p
e
t−1,t, λ)

)

=

(
M(Mt, ψ

∗(Mt, p
e
t−1,t, λ), λ)

ψ∗(Mt, p
e
t−1,t, λ)

)

whose orbits indue the perfet-foresight property.

The average tax rate (22) under perfet foresight, rewritten as

τ̃
(
Mt, ψ

∗
(
Mt, p

e
t−1,t, λ

)
, λ
)
= τ̃

(

Mt/p
e
t−1,t

ψ∗
(
Mt/pet−1,t, 1, λ

) , 1, λ

)

=: τ̃ψ∗

(
Mt

pet−1,t

, λ

)

,

together with yt = D
(
Mt/p

e
t−1,t, λ

)
yields a two-dimensional system under perfet foresight in

the usual format

(

Mt+1

pet,t+1

)

=

(

Mψ∗(Mt, p
e
t−1,t, λ)

ψ∗(Mt, p
e
t−1,t, λ)

)

=






Mt + pet−1,t

(

g − τ̃ψ∗

(
Mt

pet−1,t
, λ
)

D
(

Mt

pet−1,t
, λ
))

pet−1,tAS
−1
(

D
(

Mt

pet−1,t
, λ
))




 . (25)

Finally, sine all orbits have the perfet-foresight property, one an substitute the orresponding

values for all t implying that the system (25) an be rewritten equivalently as

(

Mt+1

pt+1

)

=

(

Mψ∗(Mt, pt, λ)

ψ∗(Mt, pt, λ)

)

=






Mt + pt

(

g − τ̃ψ∗

(
Mt

pt
, λ
)

D
(
Mt

pt
, λ
))

ptAS
−1
(

D
(
Mt

pt
, λ
))




 . (26)

12

See Böhm & Wenzelburger (1999), Böhm (2010) for a general disussion of perfet preditors.

13

The general ase an be dealt with using Lemma 3.1.
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Thus, the fat that there exists a globally de�ned perfet preditor (Proposition 4.1) implies that

the perfet-foresight dynamis of the eonomy are generated by an expliit forward reursive

two-dimensional system in the spae of money balanes and atual pries (M, p) for any given

level λ of bargaining power.

4.3 Steady States and Stability

Let (M, p) ≫ 0 be a steady state of the system (26) induing onstant money balanes and

onstant pries (zero in�ation) with a balaned government budget, and real balanesm =M/p.
This implies that the two onditions

g = τ̃ψ∗(m, λ)D(m, λ) and 1 = AS−1 (D(m, λ)) (27)

hold simultaneously. Monotoniity, homogeneity, and ontinuity of aggregate demand in (M, p)
imply that there exists a ontinuum of �xed points sine every positive multiple of (M, p) is a
�xed point of (26) as well. Geometrially speaking this implies that the set of positive steady

states onsists of the half-line in the state spae R
2
++ with slope m. Notie that the ondition

(27) requires g = τ̃ψ∗(m, λ)AS(1), imposing equality of two values whih are determined stru-

turally by separate and independent features of the eonomy (see for example (22)). Thus, in

the spae of parameters of the eonomy, ondition (27) an hold only on a set of measure zero,

implying that perfet-foresight steady states with a balaned government budget do not exist

generially.

For the loal stability of suh (rare) �xed points, one obtains from the Jaobian of the system

14

J =

(
1− τ̃ψ∗(m, λ)ED(m)AS(1)

m
τ̃ψ∗(m, λ)ED(m)AS(1)

ED(m)
EAS(1)

1
m

1− ED(m)
EAS(1)

)

with trae

trJ = 2− τ̃ψ∗(m, λ)ED(m)
AS(1)

m
−
ED(m)

EAS(1)

and determinant

det J = 1−
ED(m)

EAS(1)
− τ̃ψ∗(m, λ)ED(m)

AS(1)

m
= trJ − 1.

Therefore, the two eigenvalues ν1 and ν2 are

ν1,2 =
trJ ±

√

(trJ)2 − 4 det J

2
=

tr J ± (trJ − 2)

2

implying ν1 = trJ − 1 = det J and ν2 = 1. Sine

ν1 = tr J − 1 = 1−
τ̃ψ∗(m, λ)AS(1)

m
︸ ︷︷ ︸

=g/m

ED(m)
︸ ︷︷ ︸

=m/(m+g)

−
ED(m)

EAS(1)
=

m

m+ g
︸ ︷︷ ︸

≥0

−
ED(m)

EAS(1)
︸ ︷︷ ︸

<0

> 0,

14

For simpliity, it is assumed that the average tax rate is independent of real balanes. This ours in the

isoelasti example or under one ommon tax rate.
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both eigenvalues are nonnegative, whih exludes the possibility of yles. To establish an

upper bound for ν1, note that

ν1 = ED(m)

(

1−
1

EAS(1)

)

=
m

m+ g

(

1−
BC − (C + 1)

BC

)

=
m

m+ g

C + 1

BC
.

Thus, for g > 0, the ratio of elastiities (C + 1)/(BC) should be su�iently small for stability

while instability is likely for small B. Figure 8 displays the situation with a ontinuum of steady

PSfrag replaements

0

0 pt

Mt

Figure 8: Convergene to a ontinuum of steady states

states under the parameterization given in Table 1. The green half-line is the set of steady states

of (26) while the red half-line indiates the boundary of the basin of attration, orresponding

to an unstable balaned path (see the next setion below). A numerial simulation for the

values in Table 1 shows that all orbits starting within the basin of attration (the area to the

A B C τw τπ λ c nw

1.00 0.99 0.99 0.50 0.25 0.50 0.99 1

Table 1: Parameterization used in Figure 8

lower right of the red line) onverge to a positive �xed point on the green line, whereas all paths

originating in the triangle to the upper left of the red line onverge to the origin with pries

onverging more slowly than money balanes.

4.4 Dynamis of Real Money Balanes under Perfet Foresight

Sine in general �xed points of (26) do not exist, the eonomially interesting situations to

be analyzed are those when money and pries expand or ontrat at the same rate, implying

onstant levels of real money balanes together with onstant alloations. Suh orbits are alled

balaned paths.

De�nition 4.1 An orbit {(Mt, pt)}
∞

t=0 of the system (26) is alled a balaned path if for all t
one has mt :=Mt/pt =Mt+1/pt+1 = mt+1.
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Balaned paths an be identi�ed with half-lines in the state spae R
2
++. Exploiting the ho-

mogeneity of the two mappings desribing the money dynamis and the prie dynamis, (26)

indues a one-dimensional system desribing the dynamis of real balanes, given by

mt+1 = F(mt) :=
Mψ∗(Mt, pt, λ)

ψ∗ (Mt, pt, λ)
=
mt + g − τ̃ψ∗ (mt, λ)D(mt, λ)

AS−1 (D(mt, λ))
. (28)

Positive �xed points of (28) are assoiated with positive balaned paths of (26). It is straight-

forward to show that F(mt) is stritly inreasing and stritly onvex for all mt. This implies

that there exist at most two �xed points and that the dynamis are monotoni (no yles). For

the isoelasti example, the time-one map of real money balanes has an expliit form.

Proposition 4.2 Let the aggregate supply funtion be isoelasti with elastiity − BC
C+1−BC

< 0.
Assume that aggregate demand is of the form

D(m, λ) =
m+ g

c̃(λ)
, (29)

where 1/c̃(λ) is the demand multiplier from (11), and that the average tax rate under perfet

foresight τ̃ψ∗(λ) introdued in (22) is independent of real balanes.

Then, (28) has the isoelasti form

F(mt) =
mt + g − τ̃ψ∗(λ)D(mt, λ)

AS−1(D(mt, λ))
=

(c̃(λ)− τ̃ψ∗(λ)) mt+g
c̃(λ)

AS−1
(
mt+g
c̃(λ)

)

=
c̃(λ)− τ̃ψ∗(λ)

AS−1(1)

(
mt + g

c̃(λ)

)C+1

BC

.

(30)
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Figure 9: The role of government onsumption and of union power

The analysis of the dynamis of (28) is now straightforward. For eah (g, λ), the mapping F
has an elastiity greater than one in m+ g with F(0) = 0 for g = 0. Thus, F is stritly onvex
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and inreasing with limm→∞F(m)/m = ∞ while government onsumption g > 0 indues a

horizontal shift of its graph. Therefore, there exists a ritial level g⋆ > 0 suh that F has no

�xed points for g > g⋆, exatly one �xed point for g = g⋆, and two positive �xed points for

0 < g < g⋆, see Figure 9 (a). Similarly, for �xed g, a hange of union power indues a family
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(a) stationary real money balanes
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(b) stationary rates of in�ation

Figure 10: Stationary states for parameters as in Table 1; λ onstant

of onvex time-one maps through its in�uene on the demand multiplier and the average tax

rate. Figure 9 (b) displays the situation where union power has an overall negative e�et on

the dynamis of real balanes whih ours when, for example, τπ = τw.

For any given pair (g, λ) ≥ 0, the rate of in�ation at a �xed point m is a stritly monotonially

dereasing funtion θ = AS−1(D(m, λ)) in real money holdings. Therefore, the lower �xed point

is assoiated with a higher rate of in�ation than the upper one. If g → 0, real money balanes at

the lower �xed point tend to zero, whih implies that the equilibrium rate of in�ation tends to

in�nity. Thus, for small g the lower balaned path always has positive in�ation. However, this

does not imply that the upper one is always assoiated with de�ation sine θ⋆ = AS−1(D(m⋆, λ))
assoiated with g⋆ may be larger or smaller than one. Hene, by ontinuity, there may exist

de�ationary steady states as well for some g lose to g⋆, see for example Figure 10 (b).

If two �xed points exist, by onvexity and monotoniity of F , the lower one is asymptotially

stable with the basin of attration being the half-open interval between zero (inluded) and the

upper �xed point (exluded), see Figure 11.

The linearity of aggregate demand in m+ g implies for any �xed point m = F(m)

m

m+ g
=
c̃(λ)− τ̃ψ∗(λ)

c̃(λ)

1

AS−1
(
m+g
c̃(λ)

) .

In addition, one �nds for the isoelasti ase (30)

F ′(m) = EF (m) =
C + 1

BC

m

m+ g
=
C + 1

BC

c̃(λ)− τ̃ψ∗(λ)

c̃(λ)

1

AS−1
(
m+g
c̃(λ)

) . (31)

Figure 11 displays the stability/instability properties in the ase of two �xed points.
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Figure 11: Stability and onvergene

4.5 Stable Balaned Paths

It is well-known from models of eonomi growth that stability and onvergene of the ratio of

two variables is only a neessary ondition for onvergene of an orbit to a balaned path in the

two-dimensional state spae. In other words, stability in real money balanes does not imply

onvergene to the balaned path.

15

For any (Mt, pt) ∈ R
2
++, let ∆t :=Mt−mpt = (mt−m)pt

denote the distane from the balaned path m for any t. Convergene of an orbit {(Mt, pt)}t
to the balaned path requires that this distane onverges to zero in addition to the fat that

limt→∞mt = m. This notion of onvergene in the two-dimensional state spae allows for

permanent in�ation resp. de�ation (and thus an unbalaned governmental budget) when there

exists a ray or half-line through the origin along whih the system (26) moves in a balaned

fashion.

De�nition 4.2 Let m = M ′
t/p

′
t > 0 denote the level of real money balanes assoiated with

a balaned path {(M ′
t , p

′
t)}

∞

t=0 . An orbit {(Mt, pt)}
∞

t=0 of the dynamial system (26) is said to

onverge to the balaned path m if mt onverges to m and ∆t = Mt − mpt = (mt − m)pt
onverges to zero for t→ ∞.

A balaned path will be alled (asymptotially) stable if orbits of the system (26) onverge

(asymptotially) in the sense of De�nition 4.2. For any balaned path m > 0, one an write

∆t+1 = (mt+1 −m)pt+1 =
mt+1 −m

mt −m

pt+1

pt
(mt −m)pt =

mt+1 −m

mt −m

pt+1

pt
∆t.

Sine pt+1/pt = AS−1(D(mt, λ)), the dynamial system (28) in real money balanes indues

the two-dimensional dynamial system in (m,∆) given by

(
mt+1

∆t+1

)

=

(
F(mt)

F(mt)−m
mt−m

AS−1(D(mt, λ))∆t

)

. (32)

15

see Deardor� (1970); Böhm (2009); Pampel (2009)
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Thus, a stable �xed point (m, 0) of the system (32) implies onvergene to the balaned path

in the sense of De�nition 4.2. The two eigenvalues of the Jaobian of (32) evaluated at a �xed

point (m, 0) are

∂mt+1

∂mt
(m, 0) = F ′(m) and

∂∆t+1

∂∆t
(m, 0) = F ′(m)AS−1(D(m, λ)),

whih are both positive. Sine the upper balaned path is assoiated with F ′(m) > 1, it an
never be stable. Therefore, the lower one is stable if and only if F ′(m)AS−1(D(m, λ)) < 1.

For the isoelasti ase, (31) implies

F ′(m)AS−1

(
m+ g

c̃(λ)

)

=
c̃(λ)− τ̃ψ∗(λ)

c̃(λ)

C + 1

BC

whih is less than one if and only if

c̃(λ)− τ̃ψ∗(λ)

c̃(λ)
<

BC

C + 1
, (33)

a ondition relating the tax-adjusted multiplier c̃(λ) to the elastiity of the aggregate supply

funtion. Both terms of the inequality are positive and less than one.

In order to evaluate the signi�ane of the ondition (33), observe �rst that both sides of the

inequality are independent of m and g. The value of the right-hand side of the inequality is

determined exlusively by the parameters of the supply side. In priniple, any value is possible

so that for any given bargaining power λ stable as well as unstable balaned paths our

for large open sets of parameters. Sine c̃(λ) is inreasing in λ, a stable situation for given

BC/(C + 1) may be hanged into an unstable one when union power λ inreases. Figure 12
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Figure 12: Stability of balaned paths in (m,∆)-spae; λ = 0.5

displays the phase portraits of the two ases, showing the stable ase in panel (a), where the

lower one is a sink and the upper one is a saddle. Panel (b) displays an unstable situation
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where the lower steady state is a saddle and the upper steady state is a soure. To eah �xed

point of the system (32) orresponds an assoiated balaned path in the state spae (M, p).
Eah of the phase portraits of Figure 12 have orresponding expanding orbits in the state

spae. Their phase portraits are shown in Figure 13 displaying the numerial results for the

two parameterizations. Panel (a) shows that, for the parametrization given in Table 1, all paths

with initial real money holdings below the level of the unstable steady state of (28) onverge

to a balaned path with the orresponding slope (level of real balanes) in the state spae of

the system (26). In ontrast, panel (b) indiates that both balaned paths are unstable when

the value of B is dereased.
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Figure 13: Stability of balaned paths in the state spae; λ = 0.5

Finally, the ritial levels (bifuration values) of eah parameter an be determined at whih

the lower balaned path looses stability. Given the parametri separability of the two sides of

the inequality for the stability ondition (33), there exist large open regions of stability and

instability in parameter spae. Figure 14 (a) displays the boundaries between the stability

region (white) and instability region (dark gray) for �ve equidistant levels of union power

inreasing from λ = 0 (left) to λ = 1 (right). The boundaries in the light gray area show the

bifuration urves, i. e. the stability tradeo� between the parameters B and C for di�erent λ.
Sub�gure (b) summarizes the role of the three parameters, indiating that for BC/(C+1) > 0.5
the lower balaned path is stable for all values of λ.

One may also want to know whether governmental parameters have an in�uene on the stability

of the lower balaned path. Sine the size of government demand g has a strong impat only

on the loation of the two balaned paths but no in�uene on the onvergene, the government

may obtain some ontrol over the stability through the two tax rates τw and τπ. Figure 15

displays some assoiated bifuration urves. All four diagrams show that an inrease in union

power may destabilize an otherwise stable balaned path.

In summary, the dynami analysis has shown one more time that the size of union power plays

a major role for the evolution of the eonomy in di�erent respets. One of the deisive impats

is on the level of stationary output and employment through its negative role on the demand
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Figure 14: Two-parameter bifurations: role of labor market parameters and union power
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Figure 15: Two-parameter bifurations: role of taxation and union power

multiplier/aggregate demand implying onsequenes for the level of stationary money balanes

and output. This indiates that high levels of union power may be unattrative from a stand

point of eonomi performane while low levels may prevent existene (see Figure 9) or stability

(see Figure 14 and 15) .
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5 Summary and Conlusion

Two main issues were investigated in this paper. The �rst one dealt with the alloative onse-

quenes of e�ient bargaining arrangements between a union and a produer assoiation over

wage and employment levels on the temporary equilibrium of a maroeonomy as ompared

to the ompetitive or other nonompetitive equilibria. It was shown that, for any level of bar-

gaining power, the temporary equilibrium with e�ient bargaining in the labor market indues

well de�ned temporary equilibria, one of whih is the ompetitive equilibrium. Note that the

two extreme situations of maximal or minimal union power do not oinide with the alloa-

tions under monopolisti union or a monopsonisti produer syndiate. Most importantly, an

e�ient bargaining solution in the labor market ombined with a ompetitive output market

indues sizable ross-market e�ets within the maroeonomy whih o�set the e�ieny fea-

ture built into the bargaining onept at given market pries. Thus, equilibria under e�ient

bargaining are only Seond-Best optimal. In other words, ontrary to ommon understanding

and to eonomi folklore derived from partial-equilibrium models, e�ient bargaining between

a union and produers' syndiate in the labor market does not generate the desired e�ieny

expeted for the maroeonomy as a whole. Moreover, it was shown that eonomi ativity,

i. e. output and employment, delines with an inrease of union power depending on demand

onditions. Thus, high bargaining power leads to low employment and low output in temporary

equilibrium at all states, and it may even lead to low nominal wages in ertain ases. Therefore,

a high relative inome distribution of wages to pro�ts fored upon an eonomy by a powerful

union omes at the ost of low real eonomi ativity, an outome whih makes a strong union

not desirable from a general welfare point of view.

The seond part of the investigation onerned the dynamis of the eonomy under perfet

foresight. It was shown that struturally a monetary maroeonomy with e�ient bargaining

and onstant union power behaves in the same way dynamially as under ompetition in both

markets (see Böhm 2010). Existene and stability of balaned states were shown to depend

in the same way on the government parameters and the onsequenes implied by the budget

de�it. For the example with isoelasti funtions in both setors, it was shown that the stability

onditions are ompletely determined by the elastiities in both setors and by union power.

In this ase, all orbits are monotoni, and underemployment or overemployment levels are

onstant over time. These results extend to situations with stohasti shoks in prodution or

demand. In other words, the properties of rational-expetations equilibria are also struturally

idential to those of perfet ompetition. Eonomies with e�ient bargaining behave muh like

ompetitive ones when union power is onstant over time, where the latter ontrols the inome

distribution, however, with deisive e�ets on all aspets of the maroeonomy.

Finally, it should be noted that two of the assumptions maintained throughout ould be on-

tested on several grounds. The �rst postulating onstant bargaining power at all times may be

questioned sine it has a weak miroeonomi justi�ation in an intertemporal ontext. Sine

renegotiations our between the same parties in every period, it would be neessary to take the

intertemporal linkages of a dynami eonomy into aount in the bargaining proedure. Sel-

ten & Güth (1982) presents suh a sequential bargaining solution in a dynami nonmonetary

eonomy. Blanhard & Fisher (1993) disusses some of these intertemporal issues without an-

alyzing a omplete dynami model. A full dynami analysis with e�ient sequential bargaining

still needs to be done. A seond desirable modi�ation would be of removing the e�ieny

requirement in the bargaining proess to one where negotiations are only over wages while the

employment levels are determined through the market. This modi�ation introdues the right-
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to-manage priniple into the maroeonomy bringing the model loser to empirially observed

negotiations and mehanisms as well as to many partial-equilibrium treatments in the literature.

Both extensions imply an endogenous determination of the union power. Suh adjustments of

the measure of bargaining power over time inrease the potential for interesting employment

and output yles and other tradeo�s of the dynami evolution of the maroeonomy.
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