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Discussion Paper
n. 141

Adhibe rationem difficultatibus

Luciano Fanti Piero Manfedi Alberto D’Onofrio

Walrasian dynamics and the Phillips curve

Abstract

The paper aims to contribute to the debate onhberétical foundation
as well as the policy implications of the Phillipgirve. First, we show that
Walrasian labour markets with persistent excessagenprovide predictions
on the relation between the growth rate of wageksthe unemployment rate.
Second we provide a careful theoretical charaetgois of such a relation.
This allows to show that what has been traditignedlled the Phillips curve
would in such a case only be a statistical artif8ach findings may have far-
reaching implications. First, the simplest dynaméoclassical labour market
“resurrects” the Phillips curve in the long ruhpwing that such a curve is
correctly predicted by the law of demand and supatyin the neoclassical
view, though as a long-run, rather than transitphgnomenon. Second, this
theoretically funded Phillips, though persisting tie long run as in the
Keynesian view, should be considered with a largaution as a
macroeconomic policy tool.

JEL codes J20, G32.

Keywords: Walrasian labour market, persistent excess demand
unemployment, Phillips curve.



1. Introduction

The Walrasian dynamics is a key economic conceftidg the dynamic
law of demand and supply according to which theguof a commodity or
service (including labour) changes over time apeed proportional to the
excess demand for it. The Walrasian dynamics of [Hisour market
generates, under plausible conditions, steadylasecils of wage, demand
and supply of labour (Fanti and Manfredi 2007).sTimeans that a situation
of excess demand may persist in the neoclassioalitanarket.

Another pervasive economic concept is the empifimad “in search for a
theory” according to Tobin (1972)) relation betweabe growth rate of the
wage rate and the unemployment rate, universallywvknas the Phillips’
curve. Few key economic concepts have a contr@largerpretation as the
Phillips’ curve. The reason lies in its lack of muigdoundations that has been
considered a major drawback. Neoclassical econsnhiate attempted to
found the Phillips’ curve in terms of the law ofnd@nd and supply, i.e. on
the basis of Walrasian arguments (e.g. LipseyP)1L9bhe drawback of this
explanation lies in its difficulty to ensure thergistence of the relation in the
long-run.  More modern theoretical explanationstimiggished between
short-run and long-run effects on unemployment: the so-called
"expectations-augmented Phillips curve" predictt th the short run such
effects exist but in the long run disappear; 2 $b-called New Keynesian
Phillips curve, like the expectations-augmentedlipkicurve, implies that
increased inflation can lower unemployment temply;aout cannot lower it
permanently.

The above mentioned persistent excess demand emeargiWalrasian
markets in principle bears no relation with thellgis curve. In this paper we
show that, instead, models of a standard neockddaisour market endowed
with the simplest Walrasian adjustment rule gemerahder conditions of
persistent excess demand, theoretical predictitss @n the relationship
between the growth rate of wages and the unemplotyna¢e. We carefully
investigate the theoretical properties of such latio, suggesting that its
shape is fully consistent with those empiricallysetved for the Phillips
curve. Moreover we show that the “statistical foraf'this relation is that of

the Phillips curve, in the sense that statistieats applied on time series of



data generated by such a curve would identify aedesing relationship
between the growth rate of wages and the unemplotyrage.

Two interesting implications arises. The first es¢hat, according to our
findings, the Phillips curve is nothing else thancaitcome of the Walrasian
labour market under persistent excess demand. Har avords, a purely
neoclassical labour market under plausible conutidnaturally” embeds
the Phillips curve. The second is that since thi&lrasian” Phillips curve is
a dynamic realization of the Walrasian labour markecan no longer be
interpreted, according to the long lasting poliayerpretation popularised,
e.g. by Samuelson-Solow (1960), as a locus of ikqgiuim points.

The plan of the paper is as follows: in section & lwiefly describe our
the Walrasian labour market model and summarisemiégsn dynamical
properties, as studied in Fanti and Manfredi 200&ection 3 we introduce
our new perspective on the Phillips curve, and stigate its properties.

Concluding comments follow.

2. A model of a dynamic Walrasian economy and its
properties

We describe the Walrasian model of a labour mauked in Fanti and
Manfredi (2007), and briefly summarises its maimdfngs, as fundamental to
understand our new perspective on the Phillipseufihe model considers a
one-good economy with a single representative fiemd a single

representative worker-consumer. Outpyt i6 produced using labouk) as

— a
the only input by a Cobb-Douglas technology:‘ DL 0<a<1 D>0

The optimal demand for labour (setting to one theepof unit output) is:

1/(a-1))

The worker-consumer maximises the CES utility fiorct

1/b

_ b
U(C'L)-[Cb”(’\“L) ] bO(= 1) (chichilnisky et al., 1995), where

N>0 is the maximal labour supply a@0 the worker’'s consumption level.



We takeN=1. This yields the optimal labor supply:

b VL
LS = fz(w):{1+wbl]
(2)

The optimal demand (1) has the traditional decrgpshape whereas the
optimal supply (2) has the traditional increasihge forb>0, and it bends
backward forb<0. The latter case is an important one (Chichilniskyal.
1995, Benhabib-Farmer 2000, Farmer-Guo 1995). Nwteeover that if
worker households receive profit or capital incomine, labour supply curve
could be positively sloped also in the cas®.

In this model the Walrasian dynamics arises by ragsy, as in simple
labour market analyses (Hamermesh 1996, pp. 30&0),)tthe actual labour
demand I{) adjusts to its optimal counterparts®) following an adaptive
adjustment rule (arising from quadratic adjustmeosts), with speed of
adjustmeng>0; ii) the actual labour supplp)jadaptively adjusts, with speed
d>0, to the optimal supplyLf); and iii) the wage adaptively adjusts, with
speed A>0, to the actual excess demand for labour, accordmghe

Walrasian law. The final form of the dynamic Waleesmodel is therefore:

[ =g(LP -L)=g(f,(w)-L) g>0
S=d(L5-S)=d(f,(w)-S) d>0
W:A(L—S) | >0. (3.a,b,c)

The main dynamic features of model (3) are investid in detail in Fanti
and Manfredi (2007). We summarise them to assesstibsequent analysis.

Model (3) is well posed and always admits a uniguel economically

meaningful equilibrium pointEl:(E s W) E; is the Walrasian
equilibrium of the economy. Under an upward slopibg®) or rigid (0=0)
optimal labour supply, i.e. when consumption andgsuke are strong
substitute, the Walrasian equilibrium is alwaysalocasymptotically stable
(LAS). Simulations suggest that this holds glohay the other hand, under

a backward-bending labour supphxQ) (i.e. when consumption and leisure



are weak substitutes) the Walrasian equilibrium loardestabilised: for any
given speed of adjustment of the labour sumgpdy valuegy of the speed of
adjustment of demand can be found such that forgamy the Walrasian
equilibrium is unstable. Ag=gy persistent oscillations of the economy
appear through a Hopf bifurcation of the Walrasequilibrium. Fig. 1
reports possible shapes of the bifurcation logy(sl)). Simulations suggest
that the limit cycle emerged though the bifurcatisrunique and Globally
Asymptotically Stable (GAS). A symmetrical resulbldéls usingd as a
bifurcation parameter. Fig. 2 depicts the shaperd such limit cycles.
Finally, further decreases of the adjustment speaddavour the appearance
of chaotic oscillations.

To sum up, the previous results state that, uraddy fgeneral conditions,
an excess demand may persist in the neoclassicatiniamarket. This is
favoured by flexibility in the realisation of thenployment decisions of the
households as well as stickiness in those of thesfi

Shape of the bifurcation curve gH(d) for distinct adjustment speeds of the wage
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Fig. 1. Bifurcation curves of the Walrasian equilibrium tine (g,d) plane for

variousA's (parameter values: D=1,a=0.15,b=-10).
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Fig. 2. Phase-plane view in the L,S plane of atlioycle of model (3) .
Parameter values as in fig. 1 and additionally dg4,1.07,1=4.

3. Is the Phillips curve just a long-term
representation of Walrasian dynamics ? A new
perspective.

According to his proponents (Tinbergen 1959, Rislli1958, Lipsey
1960, Klein-Goldberger, 1955) a Phillips’ curveas empirical relation of

W=hu) petween the growth rate of wagls=W/W and the

the form
unemployment rateu. Lipsey attempted to found the Phillips curve by
resorting to the apparatus of the law of demandsagly. His formulation
however is “ad hoc” exactly as the Phillips’'s onigi one, in that he
postulates a Walrasian adjustment related to tlopgotional and not the
absolute excess demand. Indeed, the right handes$ities relation has the
required Phillips form, whereas his left hand-g&lstill in the absolute rather
than in the percentage growth rate. Subsequentgnwie uses his equation
empirically he transforms the left-hand side inge@tage terms. This appears
a rather ad hoc approach. In any case his intafppetof the curve is not
capable to justify a long-run Phillips curve, usle@ssorting to inter-markets
frictions.

In this work we rather intend to investigate theéseence and properties

of the Phillips curve as it appears within the feavork of the purest



formulation of the Walrasian adjustment scheme. $hlew that models of
dynamic Walrasian economies as (3) with persistertess demand
necessarily generate non trivial long-term preditdion such a relationship.
We further show, as our main result, that the studhbis relationship might
be “complex” but fully compatible with what is tri&dnally called the
Phillips’ curve. We finally show that the traditian “policy-oriented”
interpretation seems to be rather weakened.

Let us first proceed to the derivation of the “tretcal” Phillips curve
(TP since now on). We term it “Theoretical” becaiitsis an output of the
fully funded economic model (3), rather than an pamally based” relation.
Let us first define the unemployment rate as fodow

S-L L

BEERT
Remark 1. The expression (4) defines the unemployment rat¢has
proportionate excess demand Though the true ungmplat rate is always
positive by definition, contrary to (4), due to tkeaistence of frictional
unemployment, we keep formulation (4) for its simipy. We note however
that our main Theorem below is robust to differefinitions of the

unemployment rate, for instance takilg g((L—S)/S), where g is a non-
linear positive decreasing function mapping theugalof the excess demand

onto [0,1].

The wage equation (3c) can then be manipulatedtairothe required

relation between Phillips’ variables:

W k=SS
w w w (5)

Relation (6) is the “Theoretical Phillips’ curve’rgaicted by the
Walrasian dynamics. Let us investigate the progertif (5) by considering

the locusP(t) defined in the parametric form:

P(t) = (u(t),z(t)) (6)
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whereu(t) andZ(t) are the following functions defined on the solos®f
system (3):

ufr) = S L) 2(t)= W(:) = (- St)-L0)

) wit) (7)

The shape of (6) in th@,Z) plane might be complicate if one considers
the full transient dynamics of (3). Given howevkatt we are essentially

interested in the Phillips’ curve as a long ternemdmenon, we disregard

transient dynamics, and only focus on the long-tesrm Peo :(uoo ’Zoo) of

(6)-(7). This is facilitated from the sharp behaviof model (3), i.e. the fact
that depending on the chosen parameter constellaianique Globally
Asymptotically Stable attractor (either an equilipn point or a stable limit

cycle, or a chaotic attractor) exists. Let us derbis attractor by.

. p3 2
Lemma 1.The mappingF 'Ry~ R® gefined as

F( LS,W):(S;SL ALWSJ

(8)

iS continuous but not one to one.

The proof of the first part is obvious; the secqait trivially follows

r={(Lsw)s=L=00R,}

from the fact that the sdt of points are all

mapped into the origin.

The continuity of the mapping implies thBe = P(A) l.e. that the long-
term shape of the locu&t) is simply the image of the attract&ithrough the
mapping (8). Thus it trivially follows that ifA=E; (the Walrasian

equilibrium) thenP°° = P(El) is a trivial locus (a point) and therefore no
long-term Phillips’ curve “exists”. Let us theregorconsider the more
interesting case in whichA=C, i.e. A is the (unique) limit cycle

C= (Sw'l-w ’Ww) described in the previous section. In this cBsé P(C) IS

the image of a cycle. We assume that the c§chas periodl>0. The cycle

10
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C has the interesting economic property, followingni the pure Walrasian
adjustment rule for wages (3c), that the labour alesinand supply have the
same long-term averages (see Proposition 2 ingheralix):

(9)

Next lemma, of which we omit the easy proof, ensuhat this image is

also a periodic function:

Lemma 2. If system (5) converges to the limit cyce, thenu(t) andZ(t)
also converge to the periodic functions:

=1l 7 )=atel)=S0)
o (1) (10)

The shape ofe = P(C) is fully characterised by the following general
result which is valid whatever be the actual forintlee optimal labour
demand and supply schedules, (as the proof requires some preparatory

results is postponed to the appendix).

Theorem 1. If the curve P(t) has asymptotically bounded periodic

behavior P = P(C)

, then in each period it crosses an even numbgmes
2n the origin in a cross-like fashion. If in partiauPn=2 then the curve is a

“ribbon”.

The meaning of Theorem 1 is illustrated by figeparting the graphical

shape in they, W) plane of the “theoretical Phillips” cun/ee predicted by
the steady oscillating Walrasian dynamics of Fig-ig. 3 makes evident the
cross-like shape. In particular the number of drmssper period in this case

(and simulation suggests that this holds in moseggnis only 2, i.e. the

11
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curvesS(t), L(t)intersect exactly twice. The intersections p@(t)=L(t) are

mapped onto the origin. Points such ti&(t)>L(t) or S(t)<L(t) are mapped

onto two closed disjoint curvelg‘”?L and Poo2 living respectively only in the

second and fourth quadrant. During the long-terlicgl dynamics of (3)

there is a dynamics in the spaQ:bW) which takes place oﬁw; in particular
the dynamics on thel:)""’1 branch occurs in a counter-clock wise fashion up to

the origin, where the dynamics moves on Fﬁ?ez branch and becomes
clock-wise as a consequence of the cross-like shape

Fig. 3. Shape of the “Theoretical Phillips” curvergdicted by the steady

oscillating Walrasian dynamics of Fig. 2.

Remark 2. The fact that the left branch of tHDe”(t): P(A) curve
associates positive values of the unemploymentwitte wage deflation is
due to the simplicity of the adjustment rule (3d)ieh postulates that wages
increase only if there is a positive excess dembmthe spirit of Remark 1,
one could allow for a NAIRU, i.e. a “natural rateioflation”, which is the
rate at which prices and wages increase when nsaclesr. In the latter case
wage inflation may well coexist with positive undimpment.

Our result leads to fully new interpretations of fRhillips’ curve. When

12
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the Walrasian equilibrium is destabilised our ecoposhows persistent
excess demand in the form of stable oscillationsthis case the model
predicts a persistent long term relation betweengttowth rate of wages and
the unemployment rate. In other words the relatsonot only a transitory
disequilibrium phenomenon, but a steady one. Thetof this relation is
“cross-like”, i.e. the ribbon in fig. 3. The pointd the ribbon represent the

time realizations of the Walrasian economy in tHane between the

“Phillips’ variables” W and u. Data generated from this economy would
likely lead to identify a decreasing statisticalat®nship between the
“Phillips’ variables. An example is showed in figwhere a linear regression
curve is fitted to the scatter-plot obtained frondiscrete equi-spaced time
sampling of the “Theoretical Phillips’ curve” ofgfi 3. We call this line the
“Statistical Phillips’ curve” (SP).

Obviously the SP curve would be meaningless adieyptool. Since the
points belonging to the true underlying TP curvee gust a dynamic
realisation of the Walrasian economy, they canregrasent, as in the
traditional view popularised in Samuelson and Sol@®60), a locus
connecting different equilibrium points among whttle policy maker could
choose. Let us explain the point with an examplecokding to the
traditional interpretation policy makers disposeaof estimated SP line and

believe to face a real “wage inflation - unemploytiequilibrium trade-off.

Thus when they judge unsatisfactory the “today’r piz‘iAY ,u) they choose a
more desirable pair along the curve and set someoetic policy measures
in order to achieve the target. This measure cbeldlirect (i.e. by directly
affecting unemployment, by hiring or firing peopl&) indirect (i.e. moving
some economic parameters which are known to affee&mployment).
According to the interpretation of this paper tlisa naive approach. The
direct strategy would only change the initial cdmmiis of the Walrasian
market that would return after some time to thegleerm TP curve. In this

case the policy maker would observe a movemerteofarget variabl&V in

the desired direction only by chance. The conserpgerof the indirect
strategy would be even more unpredictable becduwseuld imply a change
in some structural parameters of the Walrasiareay$8), that could imply a

change in the shape of the attractor (or evenigapgearance), and thus in

13
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the shape of the TP curve. The interpretation effdrere therefore suggests
a different perspective from previous ones, i.at tio relationships between
wage inflation and unemployment exists: what ideckkhe Phillips curve
might just be a statistical artifact. In this cdle traditional view might be
seriously weakened and policy makers should beiaaitwvhile providing

policy recipes.

-0/07 -0.05

Fig. 4. Scatter-plot obtained from a discrete egp@ced time sampling of the

“Theoretical Phillips’ curve” depicted in fig. 3,rad related linear regression curve.

4. Discussion

The paper has shown that Walrasian labour markets persistent
excess demand provide predictions on the shapeh@rrelation between
economic time series of the growth rate of wage$ amemployment. The
shape of this theoretically founded relation sutgydbat what has been
traditionally called the Phillips curve could jus¢ a statistical artifact. Our
findings have a twofold flavour for the debate be interpretations of the
Phillips curve. First, the simplest neoclassicalnaiyic labour market
“resurrects” the Phillips curve in the long rurhig reconciles, although for
reasons at all different from what believed by poas interpretations, two
different views: (a) the fact that the Phillips weiis correctly predicted from
the law of demand and supply in the labour market im contrast with the

14
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neo-classical interpretations, as a long run ratllegn a transitory
phenomenon; and (b) the fact that the Phillips ewetually is a long run
phenomenon, as argued by the Keynesian view, wihemranterpret it as a
locus of macroeconomic equilibrium points with ihwttary unemployment.
Second, this long run theoretically funded Philljpgve is not anymore a
policy tool as in the Keynesian view. These resatts of course tentative,
since for instance pertaining to specific utilitpdaproduction functions;
however, it is of value the provision of anothaemretation of the historical
inverse relationship between the rate of unemploynand the rate of
inflation in an economy. Therefore these results@ement those obtained
by the vast literature aiming to provide a theaddtiexplanation of the
Phillips curve and provide new light on the théioed foundations as well

policy implications of the Phillips’ curve.
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Appendix: proof of theorem 1

The proof requires some preparatory result and leasniWwe assume that

the trajectorie$S,L,w) of the system are globally attracted by a lingitle C

of periodT: C= (S°° (t)'Lw (t)'Ww (t)) Defining the average values:
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Sm = }Soo ()dt , Lp= } Lo(t)dt ,  wpy = }ww (t)dt
0 0 0
(A.1)
we can write:
T T T
Solt)=Sm+]@s(thdt . Lo(t)=Lp+[@(t)dt i t) =wy + 2 (t)t
0 0 0
(A.2)

(i = L,S,W)

where the function’g2i are periodic of period with zero

average.

Proposition 2. If the orbit S(t),L(t),W(t) is periodic with periodr, then

S(t),L(t)have the same average, i.e.:
Sm = Lm (A.3)

Proof. Integrating the equation for wage adjustment o &r).

0=wT)- W(0)=£( (t)-S(t)dt = Ly, —Sm+I(QL() Qg(t))dt =L, ~ S,
e (A9

Next, we need some results regarding the structdiresolutions of

equations of the form:
fi(t)=f,(t) tofoT] i=12.. (A5)

where fi(t) and fy(t) are zero-average T periodic continuous functions.
The following lemmas hold. We only prove lemmasndl & (other proofs

available on request).

Lemma 3.Equation (A.5) has at least two solutions in eastqol.

Lemma 4. Assume additionally thdt(t) andf,(t) are analytic functions.

17
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t <t

If *+1 are two consecutive solutions of (A.5) then:

filt)s f2t) = fultica)= faltia) (A.6)
Proof. It follows immediately from the non existence béroes in

(ti ’ti+1)

Lemma 5. Assumefy(t) andf,(t) are analytic. Then (A.5) cannot have an

odd number of solutions in each period.

Proof. Assume (A.5) has an odd numBar1 of solutions. Let be the

last one. Letfl(o) > fZ(O). Analyticity implies we may find aa such that:

fl(f—g)z fz(f—e) , fl(f+£)s fz(f+£)

However, sincefl(o)> fZ(O) the theorem of existence of zeros implies

that there must be a further solution in (0,T) Wehie a contradiction with the

hypothesis that was the last. In other words, there cannot bedaihnomber

of solutions.

We are now in the position to prove the main Theore

Proof. Note first that the functiofie (t) passes through the origin only at

those times at which tHeandS curve intersect:
P (t)= (U (1).Z. () =(00) =  La(t)=S.(t) (A7)

Let us consider the solutions of the equation

Lo, (t) = S (1) (A.8)

Thanks to Lemma 5 the number of zeros of (A.8)aaheperiod is even.

Let ty be one such zeros. It holds (we omit the sufior simplicity)

18
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$24,) S
- Wit ) S )Ll
= S-S

(A.9)

Thus, either it is: sigr(Po'o(t)):sign(u;o(t),z;o(t)):(t—) or
sigr(P;,(t))=sigr(u:,o(t),zl,o(t))=(—,+) , unIessLl°° (t)=s. (t):O. Let now

ton1, bn, 1 be two consecutive zeroes of (A.8). Thanks to e we
have either:

Sigr(P;o (t2h—l))=(+’_) ; sigr‘(P;o (ch)):(_'+)

or.

(A.10)

Sigr(P;o (t2h—l))=(_’+) ; sigr‘(P;o (ch)):(+’_)

(A.11)

Thus unless both the derivatives are null, thee:upw(t) has a cross-like
shape€

19



20

Discussion Papers Collana del Dipartimento di Scienze Economichéniversita di Pisa

140 - Tommaso Luzzati and Gianluca Gucciardi (2012)
*Una classifica robusta della sostenibilita dedigioni italiane
. 139 - Nicola Meccheri and Luciano Fanti (2012)
Informal incentive labour contracts and productkeacompetition
. 138 - Luciano Fanti and Nicola Meccheri (2012)
Managerial delegation under alternative unionizastuctures
. 137 - Nicola Meccheri and Luciano Fanti (2012)
Managerial delegation schemes in a duopoly wittbgedous production costs: a comparison of salesaative profit delegation
under centralised unionisation

. 136 - Luciano Fanti and Nicola Meccheri (2012)

Price competition, merger and welfare under firraesfic unions: on the role of unions’ preferencerdods wages
. 135 - Luciano Fanti and Nicola Meccheri (2012)

Merger results under price competition and plamesit unions

. 134 - Luciano Fanti and Nicola Meccheri (2012)

Differentiated duopoly and horizontal merger padfitity under monopoly central union and convextsos

. 133 - Luciano Fanti and Nicola Meccheri (2012)

Profits and competition in a unionized duopoly masli¢h product differentiation and labour decreasieturns

. 132 - Andrea Mangani (2011)

Italian print magazines and subscription discounts

. 131 - Luciano Fanti (2011)

When an efficient bargaining is more “efficient’atiha competitive labour market

. 130 - Luciano Fanti (2011)

When do firms prefer either monopolistic unionsarefficient bargaining?

. 129 - Luciano Fanti (2011)

Product differentiation and duopoly: when socialfare benefits from cross-shareholding

. 128 - Luciano Fanti (2011)

Cross-ownership and unions in a Cournot duopoly: wirefits reduce with horizontal product differetita

. 127 - Luciano Fanti (2011)

Cross-participated firms and welfare

. 126 - Alberto Chilosi (2011)

Stakeholder protection in corporate governanceimiite legal system, the varieties of capitalismg bbng term unemployment
. 125 - Luciano Fanti (2011)

Welfare effects of cross-ownership in a unionisaedpmbly

. 124 - Daniel Sakyi (2011)

On the Implications of Trade Openness, Foreignakid Democracy for Wagner’'s Law in Developing CowstrPanel Data
Evidence from West African Monetary Zone (WAMZ)

. 123 - Luciano Fanti and Luca Gori (2011)

Stability in a Cournot duopoly under asymmetric unigon

. 122 - Luciano Fanti and Luca Gori (2011)

Stability analysis in a Bertrand duopoly with diffet product quality and heterogeneous expectations
. 121 - Luciano Fanti and Luca Gori (2011)

The dynamics of a differentiated duopoly with qutgrtompetition

. 120 - Luciano Fanti and Luca Gori (2011)

The dynamics of a Bertrand duopoly with differergéhproducts and bounded rational firms revisited

. 119 - Lorenzo Corsini (2011)

On Wealth, Unemployment Benefits and Unemploymeraben: some Evdence from ltaly

. 118 - Lorenzo Corsini (2011)

Is there really no link between international trahel wage differentials? A cross-country analysis

. 117 - Davide Fiaschi - Andrea Mario Lavezzi (2p11

Growth Volatility and the Structure of the Economy

. 116 - Marco Guerrazzi (2011)

Expectations, Employment and Prices: A Suggestegidretation of the New ‘Farmerian’ Economics

. 115 - Alessandro Gandolfo E Valeria De Bonis(2011)

Il gioco pubblico in Italia fra tradizione e inn@iane: aspetti economici e di marketing

. 114 - Mario Morroni (2011)

Production of commodities by means of processes

. 113 - Mario Morroni (2011)

New insights on the interaction between transaatwsts and capabilities considerations in shapiggrasational boundaries
. 112 - Luciano Fanti — Nicola Meccheri (2011)

Do profits always decrease with decreasing prodifferentiation? A reversal result in a unionizacgoly

. 111 - Francesco Arzilli and Andrea Morescalclil2)
Housing Tenure and Job Search Behaviour. A Diffeferalysis of the Impact of the UK Jobseeker’s Allowe
. 110 - Andrea Borghini e Mario Morroni (2011)

Perché il Nobel a Elinor Ostrom e a Oliver Williaans

. 109 - lettra Agliardi, Luigi Sereno (2011)
The effects of environmental taxes and quotas emgtimal timing of emission reductions under ChageBrownian uncertainty

20



21

. 108 - Mario Morroni (2010)
Overcoming Cournot'’s dilemma on increasing retumd @mpetition
. 107 - Luciano Fanti - Nicola Meccheri (2010)

The Cournot-Bertrand profit differential in a diffetéated duopoly with unions and labour decreasatigrns
. 106 - Marco Guerrazzi (2010)
How to Reduce Unemployment: Notes on Macro-Econ@tadility and Dynamics

. 105 - Davide Fiaschi - Lisa Gianmoena - AngeleeRt (2010)

The Dynamics of Labour Productivity across ItalRmovinces: Convergence and Polarization

. 104 - Chiara Franco - Manuela Gussoni (2010)

Firms’ R&D cooperation strategies: the partner choic

. 103 - Luciano Fanti and Nicola Meccheri (2010)

Labour incentive schemes in a Cournot duopoly witipte institutional constraints

. 102 - Irene Brunetti e Davide Fiaschi (2010)

Intergenerational Mobility in Italy

. 101 - Davide Burgalassi (2010)

Defining and Measuring Polycentric Regions. The Qdsaiscany

. 100 - Luciano Fanti and Luca Gori (2010)

A two-sector overlapping generations economy: egoagrowth and multiple equilibria

. 99 - Giulio Bottazzi, Angelo Secchi and Federl@nagni (2010)

Financial Constraints and Firm Dynamics

. 98 - Meccheri N. and Morroni M. (2010)

Incentive-Based and Knowledge-Based Theories of ittne: Some Recent Developments

. 97 - Alberto Chilosi (2010)

Poverty, Population, Inequality, and Developmerttlistorical Perspective

. 96 - Lorenzo Corsini, Pier Mario Pacini and Lugeafaro (2010)

Workers' Choice on Pension Schemes: an Assessmtrd liélian TFR Reform Through Theory and Simulagion
. 95 -Marco Guerrazzi (2010)

Stochastic Dynamics and Matching in the Old Keyaregiconomics: A Rationale for the Shimer's Puzzle
. 94 - Marco Guerrazzi and Nicola Meccheri (2009)

From Wage Rigidities to Labour Market Rigidities: Arfiing-Point in Explaining Equilibrium Unemploymént
. 93 - Luciano Fanti and Luca Gori (2009)

Child policy ineffectiveness in an OLG small opeomamy with human capital accumulation and public
. 92 - Luciano Fanti and Luca Gori (2009)

Endogenous lifetime in an overlapping generationallsopen economy

. 91 - Luciano Fanti and Luca Gori (2009)

Endogenous fertility, endogenous lifetime and ecoiecggrowth: the role of health and child policies
. 90 - Manuela Gussoni - Andrea Mangani (2009)

The impact of public funding for innovation on fishR&D investments: Do R&D cooperation and approplitgbmatter?
. 89 - Fanti L. e Spataro L. (2009)

Fertility and public debt

. 88 - Floridi M., Pagni S., Falorni S. e Luzzati(Z009)

Una valutazione di sostenibilita delle Regioni kHak

. 87 - Conti G. e Scatamacchia R. (2009)

Stato di fiducia, crisi finanziarie e crisi politie nell’ltalia liberale prima del 1914

. 86 - Gussoni M. (2009)

The determinants of inter- rms R&D cooperation arthpr selection. A literature overview

. 85 - Fiaschi D., Lavezzi A.M. and Parenti A. (200

Counterfactual Distribution Dynamics across EuropRagions

. 84 - Fiaschi D., Lavezzi A.M. and Parenti A. (200

Productivity Dynamics across European Regions:nipgatt of Structural and Cohesion Funds

. 83 - Fiaschi D. e Marsili M. (2009)

Distribution of Wealth and Incomplete Markets: Theand Empirical Evidence

. 82 - Davide Fiaschi (2009)

Natural Resources, Social Conflict and Poverty Trap

. 81 - Fiaschi D. - Romanelli M. (2009)

Nonlinear Dynamics in Welfare and the Evolution/ddrld Inequality

. 80 - Lavezzi, A. e Meccheri N. (2009)

Transitions Out of Unemployment: the Role of Soblatworks’ Topology and Firms’ Recruitment Strategie
. 79 - Gori, L. (2009)

Endogenous fertility, family policy and multiple wiipria

. 78 - Fanti, L. e Gori, L. (2009)

On economic growth and minimum wages

. 77 - Fanti, L. e Gori, L. (2009)

Longevity, fertility and PAYG pension systems sirghility

. 76 - Fanti, L. e Gori, L. (2009)

Child policy solutions for the unemployment problem

. 75 - Fanti, L. e Gori, L. (2008)

PAYG pensions and economic cycles: Exogenous verstisgenous fertility economies
. 74 - Fanti, L. e Gori, L. (2008)

21



22

"Backyard" technology and regulated wages in a messatal OLG growth model

. 73 - Lorenzo Corsini e Elisabetta Olivieri (2008)

Technological Change and the Wage Differential betw®killed and Unskilled Workers: Evidence froniyita
. 72 - Nicola Meccheri (2008)

A Note on Noncompetes, Bargaining and Training lynBi

. 71 - Luciano Fanti and Luca Gori (2008)

Neoclassical Economic Growth and Lifetime WelfaraiSimple OLG Model with Unions

. 70 - Luciano Fanti and Luca Gori (2008)

Fertility and regulated wages in an OLG model afatassical growth: Pensions and old age support

. 69 - Carlo Brambilla and Giandomenico Piluso (2008)

Italian investment and merchant banking up to 18$yhridising international models and practices

. 68 - Luciano Fanti and Luca Gori (2007)

Economic Growth and Welfare in a Simple Neocla$sidzG Model with Minimum Wage and Consumption Taxes
. 67 - Luciano Fanti and Luca Spataro (2007)

Neoclassical OLG growth and underdeveloped, dewgdognd developed countries

. 66 - Luciano Fanti e Luca Spataro (2007)

Poverty traps and intergenerational transfers

. 65 - Maurizio Lisciandra (2007)

The Role of Reciprocating Behaviour in Contract Choice

. 64 - Alga D. Foschi (2006)

La concentrazione industriale per i sistemi dipiato sostenibile

. 63 - Alga D. Foschi (2006)

La concentrazione industriale per i sistemi difgoato sostenibile: un caso di successo nel Meditew orientale
. 62 - Fioroni Tamara (2006)

Life Expectancy, Health Spending and Saving

. 61 - Binotti Annetta Maria e Ghiani Enrico (2006)

La politica economica di breve periodo e lo svilagei primi modelli mocroeconometrici in Italia:I@avicenda ciclica degli anni
'60 alla prima crisi petrolifera

. 60 - Akos Dombi (2006)

Scale Effects in Idea-Based Growth Models: a Critgaivey

. 59 - Mario Morroni (2006)

Innovative activity, substantive uncertainty and theory of the firm

. 58 - Mario Morroni (2006)

Complementarities among capability, transactionsuade-scope considerations in determining orgdoisatboundaries
. 57 - Lorenzo Corsini (2006)

Firm's Entry, Imperfect Competition and Regulation

. 56 - Tommaso Luzzati (2005)

Leggere Karl William Kapp (1910-1976) per una vigaunitaria di economia, societa e ambiente

. 55 - Annetta Binotti e Enrico Ghiani (2005)

Changes of the aggregate supply conditions in leagmall econometric model of wages and prices mijcsga
. 54 - Marco Guerrazzi (2005)

Notes on Continuous Dynamic Models: the Benhabib-Ea@ondition for Indeterminacy

. 53 - Alga D. Foschi (2005)

Lo shipping, la cantieristica ed i porti nell'indtia marittima

. 52 - Alga D. Foschi — Xavier Peraldi — Michel Roatdi (2005)

Inter —island links in Mediterranean Short Segfing Networks

. 51 - Carlo Casarosa e Luca Spataro (2005)

Propensione aggregata al risparmio, rapporto rizdreeddito e distribuzione della ricchezza nel elloddel ciclo di vita
"egualitario™: il ruolo delle variabili demografieh

. 50 - Valeria Pinchera (2004)

Consumo d’arte a Firenze in eta moderna. Le colfédtartelli, Riccardi e Salviati nel XVII e XVIII seolo
. 49 - Marco Guerrazzi (2004)

Lo shipping, la cantieristica ed i porti nell'indtia marittima

. 48 - Alga D. Foschi (2004)

Politiques communautaires de soutien au shorttippieg (SSS)

. 47 - Alga D. Foschi (2004)

A cost — transit time choice model: monomodalityiagermodality

. 46 - Alga D. Foschi (2004)

The coast port industry in the U.S.A:a key factothie process of economic growth

. 45 - Luzzati T. - Franco A. (2004)

Idrogeno fonti rinnovabili ed eco-efficienza: qualgproccio alla questione energetica?

. 44 - Fabrizio Bulckaen - Marco Stampini

Commodity Tax Reforms In A Many Consumers Economy:idb\é Decision-Making Procedure

. 43 - Lorenzo Corsini - Marco Guerrazzi (2004)

Searching for Long Run Equilibrium Relationshipshe ttalian Labour Market: a Cointegrated VAR Approach
. 42 - Andrea Mario Lavezzi - Nicola Meccheri (2004

Job Contact Networks, Inequality and Aggregate Outp

. 41 - Nicola Meccheri (2004)

Wages Behaviour and Unemployment in Keynes and Neyn&sians Views. A Comparison

22



23

. 40 - Gaetano Alfredo Minerva (2004)

How Do Cost (or Demand) Asymmetries and Competitirassure Shape Trade Patterns and Location?
. 39 - Luciano Fanti — Luca Spataro (2004)

Economic growth, poverty traps and intergeneratitraasfers

. 38 - Luciano Fanti — Luca Spataro (2004)

Dynamic inefficiency, public debt and endogenoutiiy

. 37 - Piero Manfredi — Luciano Fanti (2004)

Age distribution and age heterogeneities in econgurofiles as sources of conflict between efficieand equity in the Solow-
Stiglitz framework

. 36 - Luciano Fanti — Luca Spataro (2004)

The optimal fiscal policy in a OLG model with enagwogus fertility

. 35 - Luciano Fanti — Luca Spataro (2004)

Welfare implications of national debt in a OLG mbaé&h endogenous fertility

. 34 - Luciano Fanti (2004)

Neo-classical labour market dynamics and uniforpeesations: chaos and the “resurrection” of thdlipgiCurve
. 33 - Paolo Di Martino (2004)

Was the Bank of England responsible for inflationimiy the Napoleonic wars (1897-1815)? Some pretnyirevidence from old
data and new econometric techniques

. 32 - Francesco Drago (2004)

Redistributing opportunities in a job search motted:role of self-confidence and social norms
. 31 - Domenico Delli Gatti - Mauro Gallegati - Adtio Russo (2004)
Technological Innovation, Financial Fragility andr@@ex Dynamics

. 30 - Paolo Mariti (2004)

Costi di transazione e sviluppi dell’economia d’irega

. 29 - Giuseppe Freni - Fausto Gozzi - Neri Salva(#904)

Existence of Optimal Strategies in linear Multiggdlodels

. 28 - Annetta Maria Binotti - Enrico Ghiani (2004)

Interpreting reduced form cointegrating vectorinabmplete systems. A labour market application
. 27 - Giuseppe Conti - Alessandro Polsi (2004)

Elites bancarie durante il fascismo tra econongaleta ed autonomia

. 26 - Alga D. Foschi (2003)

Industria portuale marittima e sviluppo economieglnStati Uniti

. 25 - Davide Fiaschi - Andrea Mario Lavezzi (2003)

On the Determinants of Growth Volatility: a Nonpaetric Approach

. 24 - Alga D. Foschi (2003)

The maritime container transport structure in thedierranean and ltaly

. 23 - Giuseppe Conti (2003)

Strategie di speculazione, di sopravvivenza e foadgicarie prima della grande crisi
. 22 - Luciano Fanti - Luca Spataro (2003)

Endogenous labour supply and Diamond's (1965) madelconsideration of the debt role
. 21 - Luciano Fanti - Piero Manfredi (2003)

Neo-classical labour market dynamics, chaos an@liéps Curve

. 20 - Luciano Fanti (2003)

Technological Diffusion and Cyclical Growth

. 19 - Luciano Fanti (2003)

Notes on Keynesian models of recession and depressi

. 18 - Davide Fiaschi (2003)

Fiscal Policy and Welfare in an Endogenous Growtid® with Heterogeneous Endowments
. 17 - Luciano Fanti (2003)

The growth cycle and labour contract lenght

. 16 - Rodolfo Signorino- Davide Fiaschi (2003)

Come scrivere un saggio scientifico:regole formaloasigli pratici

. 15 - Luciano Fanti (2003)

Fiscal policy and tax collection lags: stabilityctes and chaos

. 14 - Davide Fiaschi - Andre Mario Lavezzi (2003)

Nonlinear economic growth; some theory and crossyrg evidence

. 13 - Davide Fiaschi - Pier Mario Pacini

Growth and coalition formation

. 12 - Pompeo Della Posta (2003)

Optimal Monetary Instruments and Policy Games Readensd

. 11 - Luciano Fanti - Piero Manfredi (2003)

Progressive Income Taxation and Economic Cyclésuktiplier-Accelerator Model

. 10 - Gaetano Alfredo Minerva (2003)

Location and Horizontal Differentiation under Dudpwith Marshallian Externalities
. 9 - Piero Manfredi - Luciano Fanti (2003)

Cycles in dynamic economic modelling

. 8 - Luciano Fanti - Piero Manfredi (2003)

The Solow’s model with endogenous population: aclessical growth cycle model

. 7 - F. Bulckaen - A. Pench - M. Stampini (2003)

23



24

Evaluating Tax Reforms without utility measurese gerformance of Revenue Potentialities
. 6 - Giuseppe Conti (2003)
Institutions locales et banques dans la formatida développement des districts industriels elielta

. 5 - Pompeo Della Posta (2003)

Vecchie e nuove teorie delle aree monetarie ottimal

. 4 - Paolo Mariti (2003)

The BC and AC Economics of the Firm

. 3 - Nicola Meccheri (2003)

Performance-related-pay nel pubblico impiego: wallaheconomica
. 2 - Andrea Mario Lavezzi (2003)

Complex Dynamics in a Simple Model of Economic Sakzation

. 1 - Luca Spataro (2003)

Social Security And Retirement Decisions In Italy

REDAZIONE

Giuseppe Conti

Luciano Fanti, coordinatore
Davide Fiaschi

Paolo Scapparone

24



