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Returns to labour and chaotic cycles of wage and employment.

Abstract

This paper discusses the dynamics of a standard (double Cobb-Douglas)
labour market under the circumstance of changes in returns to labour.
Despite the simplicity as well as the vast diffusion of this model, such an
issue has so far escaped closer scrutiny by economic dynamics literature. This
investigation shows: i) possible chaotic behaviours in a simple walrasian
market, ii) the multiple roles that returns to labour play on the stability, and
iii) the corresponding implications for stabilization policy.
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1- Introduction

This paper discusses the dynamics of a standard labour market (with
Cobb-Douglas

utility

and

production

functions)

under

the

circumstance of changes in returns to labour. This analysis may be of
interest on the one side for the light it sheds on possible chaotic
behaviours in a simple walrasian1 market and on the multiple roles
that returns to labour play on the stability, and on the other side for
the corresponding implications as regards stabilization policies. It is
in fact interesting that, despite this investigation is related to the very
core of macroeconomics has so far escaped closer scrutiny by
economic dynamics literature.
As is known, given a fixed labour supply, the magnitude of the change
in employment induced by changes in wages depends on how sharp is
the curvature of the production function: 1) if the curvature is sharp
and returns to labour are rapidly diminishing, only a small
employment effect will result; 2) on the contrary, if the production
tends to be realised with an almost linear technology the effect of
changing wages on the employment will be significant. We show that
when the employment is either too scarcely responsive or too much
responsive to wage changes the walrasian market will be destabilised
and long run persistent fluctuations will appear. We will also show
persistent chaotic fluctuations 2 emerge for a large sets of realistic

With the term “walrasian” in this dynamical context we intend that prices adjust for equating
demand and supply.
2 As regards market dynamics it has been largely investigated the cobweb (lagged) model (in
general with ad-hoc – that is not microfounded – non-linearities) rather than a microfounded
market model, such as the present labour market. As known such a model shows, interestingly, in
some cases the possibility of chaotic price fluctuations (e.g. Chiarella, 1988, Hommes, 1994).
1
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economic parameters, when returns to labour are sufficiently either
low or high.
The plan of the paper is the following. Section 2 develops the model,
section 3 shows the dynamical analysis, section 4 shows graphical
and numerical results. Concluding comments follow.

2. The model.
We consider a one-good economy with a single representative firm
and a single representative worker-consumer.

2.1 Individuals
As usual an individual derives utility from the consumption of two
goods, consumption, C, and leisure, R. 3 Let’s define L=supply of
labour, W= money wage per unit of time worked, Y= money income,
p= price of consumption good, w=W/p=real wage.
The time constraint is: R+L=T, where T

is the fixed time whose

composition can be shared between leisure or labour. T is fixed, as
usual, to one.

The expenditure constraint is Y=WL=pC. In what

follows, and without loss of generality, we fix p=1.
By substituting from the time constraint for L, the budget constraint
is: C+wR=w.
Defining s as the elasticity of substitution between consumption and
leisure, it is easy to see that sign dL/(dw)= sign [C(s-1)], that is the
slope of the supply curve depends on the sign of (s-1).
For the sake of analytical tractability we focus on the usual CobbDouglas preferences (i.e. s=1).4
A complete analysis of the determination of the labour supply is shown for instance in BarzelMcDonald (1973).
4 If s is a not constant value (in general s will vary with the ratio C/R), then “the supply curve can
assume virtually any shape” (Barzel-McDonald, p. 624). Even by constraining s to a constant value,
3
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We

deliberately

use

such

preferences

(jointly

with

a

similar

technology) because they are the most widespread as well the most
algebraically simple in the literature, so that the result that they may
generate complex behaviours and multiple dynamical roles of returns
to labor is rather interesting. The individuals maximise the following
utility function
U = C a R 1−a ,

0 < a <1

(1)

under the constraints above described.
Standard calculations provide the labour supply function:
L=a

(2)

2.2 The firms
Labour is the only input. Let D denote employment. The technology is
represented by the following Cobb-Douglas production function:
Y = AD b ,

0 < b < 1,

A>0

(3)

Let Π and w respectively define the total profit and the wage rate. The
profit function is defined as
Π = pAD b − wD

(4)

A standard maximization of (4) gives the optimal demand for labour, D
:
1

 Ab  1−b
D= 
w

(5)

As usual, at the equilibrium L=D must hold.

3 - The dynamic model: steady states and dynamical analysis

nine different diagrams of the curve may be drawn (Barzel-McDonald, fig. 1, p. 625):
monotonically rising and falling, perfectly inelastic, and both backward and forward bending.
6
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We first derive the dynamical model from the equations given in the
previous section and second we will analyse some of the dynamic
properties of the model itself.
Wage dynamics is governed by the following equation, which is the
usual discrete Walrasian adjustment process, according to which
wages adjust proportionally to the excess demand of the current
period:
wt +1 = f ( wt ) = wt − q[a − Dt ] = wt − qF ( wt )

(6)

where q is the speed of wage adjustment. 5
3.1. The steady state analysis.
The existence and uniqueness of equilibria of the map f(w) is derived
by equation F(w*)=0:
w* =

Ab
a 1−b

(7)

We focus the analysis on the parameter of interest in this paper, b,
which is a measure of the curvature of the production function. In
fact in the present case the curvature only depends on the values of
the parameter b: 1) if b is low the curvature is sharp and returns to
labour are rapidly diminishing, causing only a small employment
effect; 2) on the contrary, if b tends to the unity (an almost linear
technology) the effect of changing wages on the employment will be
significant. The effects of the parameter b on the equilibrium points
are given by the following:
Of course, the presence of finite adjustment speeds and the use of static maximization rather than
full intertemporal optimisation to derive demand for and supply of labour, constitute departures
from the strict neoclassical equilibrium dynamics. However, the equilibrium dynamics could also
mean, according to the imaginative words of Puu, (1997, p.2), that “economic evolution merely
becomes a cinema performance of a film produced beforehand”. In any case an unambiguous
warning on the intrinsic complexity of the standard, although not intertemporal, neoclassical
model may be a substantive result, as Baumol (2000) argues: “if the analysis demonstrates that a
wage reduction, while it may sometimes stimulate employment, can in other circumstances
exacerbate it and lead to dangerous oscillations, the result is surely substantive. It is a clear and
unambiguous warning to be disregarded by policy designers at the economy’s peril.”(p.231).
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[

]

A b ln a −1 − 1 >
∂w *
<
0 ⇔ b ln a −1 − 1 0
=−
1−b
∂b
<
>
a

(8)

Result 1: Equilibrium wage may be increased (resp. reduced) by an
increase in the returns to labour depending on whether 1) the initial
returns to labour are sufficiently low (resp. high), and 2) the preference
for “laziness” is sufficiently small (resp. large).
The economic interpretation is noteworthy because it is not selfevident: a more productive labour input causes a higher wage when
workers appreciate scarcely leisure time and labour supply is high
(while at first sight it would be intuitive to associate higher wages to
the case where workers are “lazy” and their supply of work is low).
3.2 The dynamical analysis.
As regards the stability issue, the local stability condition of map (6) is
∂wt +1
∂wt

= f 'w
w = w*

w = w*

= 1− q

∂F
∂w

<1
w = w*

(9)
∂F
a 2 −b
Result 2: Given
=
> 0 , then the stability condition (9) boils
∂w (1 − b) Ab
0<q

down to the following :

∂F
∂w

w = w*

=q

a 2 −b
<2
(1 − b) Ab

(10)
and therefore a loss of stability of the equilibrium (7) may occur only
through a flip bifurcation (i.e. when 1 − q


∂F 
 = −1 ).
∂w 

As regards the role of parameter b on the local stability, the following
holds:

[

∂f ' w qa 2−b b(b − 1) 2 ln a − (1 − b)(2b − 1)
=
∂b
(1 − b) 3 b 2 A

]

(11)

It is easy to see that the sign of derivative (11) may change more than
one time as b is changing. By invoking the Descartes’ rule of sign, it
8
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is ascertained that even three positive critical values of b may exist
such that in correspondence of such critical values the effect of
increasing returns to labour changes its own direction, as the
inspection of the following eq. (12) – representing the locus where the
derivative (eq. (11)) changes its sign - displays:
a0 b 3 + a1b 2 + a 2 b + a3 = 0,

(12)

where a0 = ln a < 0; a1 = 1 − ln a > 0; a2 = ln a − 3 < 0; a3 = 1.
Result 2: Both small and large returns to labour work for instability;
on the contrary “intermediate” returns to labour work for stability.
Eqs. (11) and (12) show us that at least one change in the role played
on stability by returns to labour always exists. For instance by
considering for illustrative purpose the special case for which the
value of a tend to one,

the following holds: sgn

∂f ' w
= sgn(b − 1)(2b − 1) ,
∂b

which neatly shows that a critical value of b=0.5 exists, beyond which
the stabilising role of increasing b becomes destabilising.
Now it should be shown that one, two or three changes occur for
0<b<1, but this task is algebraically intractable and thus we resort to
numerical simulation.
In particular we focus on the case a=0.5 ( i.e., as usual, the same
weight both for the taste for leisure and for consumption) and with a
sufficiently intermediate value of the “speed of adjustment”, q: we find
that in general there are three positive critical values of b, two of
which are included between zero and one. This means that returns to
labor play a multiple role on stability.
The condition for the local stability – i.e. 0 < qF ' w w* < 2 - is the following:
1

 2 Ab(1 − b)  2−b
a−
< 0;

q



(13)
9
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and unfortunately it may not be expressed in closed form with respect
to the parameter b.
In the next section we resort to numerical simulations to illustrate the
main results of the steady state and dynamical analysis, showing that
1) at least two critical values of returns to labour (b1F,b2F), for which a
flip bifurcation at the equilibrium w* occurs, do exist, and moreover
that 2) an onset of chaotic behaviours via a period-doubling route to
chaos does exist6.

4 - Numerical simulations.
The simulations are performed to illustrate how the structure of the
attractors evolve as the bifurcation parameter is varied while all other
parameters are kept fixed. We consider for illustrative purposes the
following parameter set: a=0.5, A=1, q=1.2.
The bifurcation diagram of a one-dimensional map shows an attractor
of the map as a (possibly multi-valued) function of one chosen
parameter. A bifurcation diagram with respect to the parameter b,
with the other parameter fixed at the value above in the text, is shown
in figure 1. Figure 1 suggests the following bifurcation scenario. If
returns of labour are too low the trajectories explode. As b is
increased wages and employment fluctuate in a chaotic way. Next,
after infinitely many period halving bifurcations fluctuations, ending
at b=b1F=0.28, wages and employment behaviours become more
regular. For intermediate b values (between 0.28 and 0.57 in the
example) there exist a stable equilibrium. An indicated in the previous
section, b=0.451 is a critical value for which the role of increasing b

In what follows we will not to go into technical detail, but rather provide an intuitive description,
being the paper economically rather than mathematically oriented.
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exchanges from a stabilising role to a destabilising one. When returns
to labour are further increased beyond b2F=0.57 (where a 2-period
cycle appears), once more, after infinitely many period doubling
bifurcations, chaotic behaviours arises. Note that the period 3 cycle
has particularly wide windows. Moreover it is easy to see by fig.1 that
equilibrium wage is always increasing when b is increasing: this is in
line with the condition (8) because in this simulation, where a=0.5,
for whatever value of

0<b<1 increasing returns to labour always

cause an increase of the stationary state wage.

Fig.1- Bifurcation diagram of w for b (0.08<a<0.99) (a=0.5, A=1, q=1.2)

5- Conclusions
The dynamics of a walrasian labour market with standard (CobbDouglas) supply of labour and demand for labour curves is analysed.
We prove that chaotic dynamical behaviour can occur, even if both
supply and demand curves are monotonic and “well-behaved”.
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The possibility of instability in a walrasian market is not a new
result.7 However, the finding that a persistent business cycle may be
the rule in a textbook “well-behaved” economy may be of importance
for a modern theory of business cycle.
In particular, the dynamical effects of changing in returns to labour
have been investigated. The main results are that 1) the belief of a
stable

labour

market

as

“core”

of

the

entire

walrasian

macroeconomics may be strongly weakened even in the very usual
frame of Cobb-Douglas preferences and technology, and 2) high as
well as low returns to labour may be dangerous for economic stability.
This means that not only the case of a high responsiveness of the
demand for labor to wage changes is destabilising, as it would be
intuitively expected, but also a small responsiveness is dangerous for
stability. This result has surely a policy implication: as regards
possible policies8 affecting the returns to labour of the technology, the
stabilization rule should paraphrase the famous Aristoteles’ rule:
“Virtus est medium vitiorum” 9.
Of course we should point out that the present model does not take
account of the possible existence of: 1) an elasticity of intratemporal
substitution between consumption and leisure different from one, 2)
a subsistence consumption, 3) a minimal required leisure time, 4) a
non-wage income, which obviously enriches the dynamical spectrum
of the labour market outcomes and therefore might also enrich the
effects of changes of returns to labour.

This will be left for future

research.

In fact Sonnenschein (1972), Mantel (1974) and Debreu (1974) showed that since aggregate
demand functions can have "any shape", then the equilibrium stability is no longer warranted.
8 Public policies may affect, especially in an indirect way, the returns to labor originated by
technology (e.g. Nelson, 1967).
9 “Virtue is a middle course between vices.”
7

12

13

REFERENCES

Barzel Y. – McDonald R.J. (1973), Asset, Subsistence, and The Supply
Curve of Labor, American Economic Review, vol. 63, n. 4, 621-633
Baumol W.J.

(2000), Out of equilibrium, Structural Change and

Economic Dynamics, 11, 227-233.
Chiarella C. (1988), The cobweb model. Its instability and the onset of
chaos, Economic Modelling, 5, 377-384.
Debreu,

G.

(1974).

"Excess

demand

functions". Journal

of

Mathematical Economics 1: 15–21.
Hommes C.H. (1994), Dynamics of the cobweb model with adaptive
expectations and nonlinear supply and demand, Journal of Economic
Behaviour and Organization, 24, 315-335.
Mantel, R. (1974). "On the characterization of aggregate excess
demand". Journal of Economic Theory 7: 348–353.
Nelson R.R., 1967. "Aggregative Production Functions and Economic
Growth Policy," NBER Chapters, in: The Theory and Empirical
Analysis of Production, National Bureau of Economic Research, Inc.
pages 479-499.
Puu T. (1997), Nonlinear Economic Dynamics, Springer, Berlin.
Sonnenschein,

H.

(1972).

"Market

excess

demand

functions". Econometrica (The Econometric Society) 40 (3): 549–563.

13

14

Discussion Papers – Collana del Dipartimento di Scienze Economiche – Università di Pisa
149 – Luciano Fanti (2012)
Consequences of a boost of mandatory retirement age on long run income and PAYG pensions
148 – Luciano Fanti (2012)
Child rearing subsidies and fertility in small open economies with life uncertainty
147 – Luciano Fanti (2012)
Fully-Funded and PAYG pension schemes facing with demographic changes
146 – Luciano Fanti (2012)
PAYG pensions and fertility drop: some (pleasant) arithmetic
145 – Luciano Fanti (2012)
PAYG pensions and fertility drop: some (pleasant) arithmetic
144 – Luciano Fanti (2012)
Longevity and savings in an OLG small open economy with an endogenous labour supply and intra-family old-age support
143 – Luciano Fanti (2012)
Endogenous labour supply, habits and aspirations
142 – Luciano Fanti (2012)
Habits, aspirations and endogenous fertility
141-Luciano Fanti, Piero Manfredi and Alberto D’Onofrio (2012)
Walrasian dynamics and the Phillips curve
140 - Tommaso Luzzati and Gianluca Gucciardi (2012)
•Una classifica robusta della sostenibilità delle regioni italiane
•
139 - Nicola Meccheri and Luciano Fanti (2012)
Informal incentive labour contracts and product market competition
•
138 - Luciano Fanti and Nicola Meccheri (2012)
Managerial delegation under alternative unionization structures
•
137 - Nicola Meccheri and Luciano Fanti (2012)
Managerial delegation schemes in a duopoly with endogenous production costs: a comparison of sales and relative profit delegation
under centralised unionisation
•
136 - Luciano Fanti and Nicola Meccheri (2012)
Price competition, merger and welfare under firm-specific unions: on the role of unions’ preference towards wages
•
135 - Luciano Fanti and Nicola Meccheri (2012)
Merger results under price competition and plant-specific unions
•
134 - Luciano Fanti and Nicola Meccheri (2012)
Differentiated duopoly and horizontal merger profitability under monopoly central union and convex costs
•
133 - Luciano Fanti and Nicola Meccheri (2012)
Profits and competition in a unionized duopoly model with product differentiation and labour decreasing returns
•
132 - Andrea Mangani (2011)
Italian print magazines and subscription discounts
•
131 - Luciano Fanti (2011)
When an efficient bargaining is more “efficient” than a competitive labour market
•
130 - Luciano Fanti (2011)
When do firms prefer either monopolistic unions or an efficient bargaining?
•
129 - Luciano Fanti (2011)
Product differentiation and duopoly: when social welfare benefits from cross-shareholding
•
128 - Luciano Fanti (2011)
Cross-ownership and unions in a Cournot duopoly: when profits reduce with horizontal product differentiation
•
127 - Luciano Fanti (2011)
Cross-participated firms and welfare
•
126 - Alberto Chilosi (2011)
Stakeholder protection in corporate governance and in the legal system, the varieties of capitalism, and long term unemployment
•
125 - Luciano Fanti (2011)
Welfare effects of cross-ownership in a unionised duopoly
•
124 - Daniel Sakyi (2011)
On the Implications of Trade Openness, Foreign Aid and Democracy for Wagner’s Law in Developing Countries: Panel Data
Evidence from West African Monetary Zone (WAMZ)
•
123 - Luciano Fanti and Luca Gori (2011)
Stability in a Cournot duopoly under asymmetric unionism
•
122 - Luciano Fanti and Luca Gori (2011)
Stability analysis in a Bertrand duopoly with different product quality and heterogeneous expectations
•
121 - Luciano Fanti and Luca Gori (2011)
The dynamics of a differentiated duopoly with quantity competition
14

15

•
120 - Luciano Fanti and Luca Gori (2011)
The dynamics of a Bertrand duopoly with differentiated products and bounded rational firms revisited
•
119 - Lorenzo Corsini (2011)
On Wealth, Unemployment Benefits and Unemployment Duration: some Evdence from Italy
•
118 - Lorenzo Corsini (2011)
Is there really no link between international trade and wage differentials? A cross-country analysis
•
117 - Davide Fiaschi - Andrea Mario Lavezzi (2011)
Growth Volatility and the Structure of the Economy
•
116 - Marco Guerrazzi (2011)
Expectations, Employment and Prices: A Suggested Interpretation of the New ‘Farmerian’ Economics
•
115 - Alessandro Gandolfo E Valeria De Bonis(2011)
Il gioco pubblico in Italia fra tradizione e innovazione: 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 transaction costs and capabilities considerations in shaping organisational boundaries
•
112 - Luciano Fanti – Nicola Meccheri (2011)
Do profits always decrease with decreasing product differentiation? A reversal result in a unionized duopoly
•
111 - Francesco Arzilli and Andrea Morescalchi (2011)
Housing Tenure and Job Search Behaviour. A Different Analysis of the Impact of the UK Jobseeker’s Allowance
•
110 - Andrea Borghini e Mario Morroni (2011)
Perché il Nobel a Elinor Ostrom e a Oliver Williamson
•
109 - lettra Agliardi, Luigi Sereno (2011)
The effects of environmental taxes and quotas on the optimal timing of emission reductions under Choquet-Brownian uncertainty
•
108 - Mario Morroni (2010)
Overcoming Cournot’s dilemma on increasing returns and competition
•
107 - Luciano Fanti - Nicola Meccheri (2010)
The Cournot-Bertrand profit differential in a differentiated duopoly with unions and labour decreasing returns
•
106 - Marco Guerrazzi (2010)
How to Reduce Unemployment: Notes on Macro-Economic Stability and Dynamics
•
105 - Davide Fiaschi - Lisa Gianmoena - Angela Parenti (2010)
The Dynamics of Labour Productivity across Italian Provinces: Convergence and Polarization
•
104 - Chiara Franco - Manuela Gussoni (2010)
Firms’ R&D cooperation strategies: the partner choice
•
103 - Luciano Fanti and Nicola Meccheri (2010)
Labour incentive schemes in a Cournot duopoly with simple institutional constraints
•
102 - Irene Brunetti e Davide Fiaschi (2010)
Intergenerational Mobility in Italy
•
101 - Davide Burgalassi (2010)
Defining and Measuring Polycentric Regions. The Case of Tuscany
•
100 - Luciano Fanti and Luca Gori (2010)
A two-sector overlapping generations economy: economic growth and multiple equilibria
•
99 - Giulio Bottazzi, Angelo Secchi and Federico Tamagni (2010)
Financial Constraints and Firm Dynamics
•
98 - Meccheri N. and Morroni M. (2010)
Incentive-Based and Knowledge-Based Theories of the Firm: Some Recent Developments
•
97 - Alberto Chilosi (2010)
Poverty, Population, Inequality, and Development in Historical Perspective
•
96 - Lorenzo Corsini, Pier Mario Pacini and Luca Spataro (2010)
Workers' Choice on Pension Schemes: an Assessment of the Italian TFR Reform Through Theory and Simulations
•
95 -Marco Guerrazzi (2010)
Stochastic Dynamics and Matching in the Old Keynesian Economics: A Rationale for the Shimer's Puzzle
•
94 - Marco Guerrazzi and Nicola Meccheri (2009)
From Wage Rigidities to Labour Market Rigidities: A Turning-Point in Explaining Equilibrium Unemployment?
•
93 - Luciano Fanti and Luca Gori (2009)
Child policy ineffectiveness in an OLG small open economy with human capital accumulation and public
•
92 - Luciano Fanti and Luca Gori (2009)
Endogenous lifetime in an overlapping generations small open economy
•
91 - Luciano Fanti and Luca Gori (2009)
Endogenous fertility, endogenous lifetime and economic growth: the role of health and child policies
•
90 - Manuela Gussoni - Andrea Mangani (2009)
The impact of public funding for innovation on firms' R&D investments: Do R&D cooperation and appropriability matter?
•
89 - Fanti L. e Spataro L. (2009)
Fertility and public debt
•
88 - Floridi M., Pagni S., Falorni S. e Luzzati T. (2009)
Una valutazione di sostenibilità delle Regioni Italiane
•
87 - Conti G. e Scatamacchia R. (2009)
Stato di fiducia, crisi finanziarie e crisi politiche nell’Italia liberale prima del 1914
15

16

•
86 - Gussoni M. (2009)
The determinants of inter-¯ rms R&D cooperation and partner selection. A literature overview
•
85 - Fiaschi D., Lavezzi A.M. and Parenti A. (2009)
Counterfactual Distribution Dynamics across European Regions
•
84 - Fiaschi D., Lavezzi A.M. and Parenti A. (2009)
Productivity Dynamics across European Regions: the Impact of Structural and Cohesion Funds
•
83 - Fiaschi D. e Marsili M. (2009)
Distribution of Wealth and Incomplete Markets: Theory and 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 of World Inequality
•
80 - Lavezzi, A. e Meccheri N. (2009)
Transitions Out of Unemployment: the Role of Social Networks’ Topology and Firms’ Recruitment Strategies
•
79 - Gori, L. (2009)
Endogenous fertility, family policy and multiple equilibria
•
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 sustainability
•
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 versus endogenous fertility economies
•
74 - Fanti, L. e Gori, L. (2008)
"Backyard" technology and regulated wages in a neoclassical OLG growth model
•
73 - Lorenzo Corsini e Elisabetta Olivieri (2008)
Technological Change and the Wage Differential between Skilled and Unskilled Workers: Evidence from Italy
•
72 - Nicola Meccheri (2008)
A Note on Noncompetes, Bargaining and Training by Firms
•
71 - Luciano Fanti and Luca Gori (2008)
Neoclassical Economic Growth and Lifetime Welfare in a Simple OLG Model with Unions
•
70 - Luciano Fanti and Luca Gori (2008)
Fertility and regulated wages in an OLG model of neoclassical growth: Pensions and old age support
•
69 - Carlo Brambilla and Giandomenico Piluso (2008)
Italian investment and merchant banking up to 1914: Hybridising international models and practices
•
68 - Luciano Fanti and Luca Gori (2007)
Economic Growth and Welfare in a Simple Neoclassical OLG Model with Minimum Wage and Consumption Taxes
•
67 - Luciano Fanti and Luca Spataro (2007)
Neoclassical OLG growth and underdeveloped, developing and 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 di trasporto sostenibile
•
63 - Alga D. Foschi (2006)
La concentrazione industriale per i sistemi di trasporto sostenibile: un caso di successo nel Mediterraneo 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 sviluppo dei primi modelli mocroeconometrici in Italia: dalla vicenda ciclica degli anni
’60 alla prima crisi petrolifera
•
60 - Akos Dombi (2006)
Scale Effects in Idea-Based Growth Models: a Critical Survey
•
59 - Mario Morroni (2006)
Innovative activity, substantive uncertainty and the theory of the firm
•
58 - Mario Morroni (2006)
Complementarities among capability, transaction and scale-scope considerations in determining organisational boundaries
•
57 - Lorenzo Corsini (2006)
Firm's Entry, Imperfect Competition and Regulation
•
56 - Tommaso Luzzati (2005)
Leggere Karl William Kapp (1910-1976) per una visione unitaria di economia, società e ambiente
•
55 - Annetta Binotti e Enrico Ghiani (2005)
Changes of the aggregate supply conditions in Italy: a small econometric model of wages and prices dynamics
•
54 - Marco Guerrazzi (2005)
Notes on Continuous Dynamic Models: the Benhabib-Farmer Condition for Indeterminacy
•
53 - Alga D. Foschi (2005)
Lo shipping, la cantieristica ed i porti nell’industria marittima
16

17

•
52 - Alga D. Foschi – Xavier Peraldi – Michel Rombaldi (2005)
Inter – island links in Mediterranean Short Sea Shipping Networks
•
51 - Carlo Casarosa e Luca Spataro (2005)
Propensione aggregata al risparmio, rapporto ricchezza-reddito e distribuzione della ricchezza nel modello del ciclo di vita
"egualitario": il ruolo delle variabili demografiche
•
50 - Valeria Pinchera (2004)
Consumo d’arte a Firenze in età moderna. Le collezioni Martelli, Riccardi e Salviati nel XVII e XVIII secolo
•
49 - Marco Guerrazzi (2004)
Lo shipping, la cantieristica ed i porti nell’industria marittima
•
48 - Alga D. Foschi (2004)
Politiques communautaires de soutien au short sea shipping (SSS)
•
47 - Alga D. Foschi (2004)
A cost – transit time choice model: monomodality vs. intermodality
•
46 - Alga D. Foschi (2004)
The coast port industry in the U.S.A:a key factor in the process of economic growth
•
45 - Luzzati T. - Franco A. (2004)
Idrogeno fonti rinnovabili ed eco-efficienza: quale approccio alla questione energetica?
•
44 - Fabrizio Bulckaen - Marco Stampini
Commodity Tax Reforms In A Many Consumers Economy: A Viable Decision-Making Procedure
•
43 - Lorenzo Corsini - Marco Guerrazzi (2004)
Searching for Long Run Equilibrium Relationships in the Italian Labour Market: a Cointegrated VAR Approach
•
42 - Andrea Mario Lavezzi - Nicola Meccheri (2004)
Job Contact Networks, Inequality and Aggregate Output
•
41 - Nicola Meccheri (2004)
Wages Behaviour and Unemployment in Keynes and New Keynesians Views. A Comparison
•
40 - Gaetano Alfredo Minerva (2004)
How Do Cost (or Demand) Asymmetries and Competitive Pressure Shape Trade Patterns and Location?
•
39 - Luciano Fanti – Luca Spataro (2004)
Economic growth, poverty traps and intergenerational transfers
•
38 - Luciano Fanti – Luca Spataro (2004)
Dynamic inefficiency, public debt and endogenous fertility
•
37 - Piero Manfredi – Luciano Fanti (2004)
Age distribution and age heterogeneities in economic profiles as sources of conflict between efficiency and equity in the SolowStiglitz framework
•
36 - Luciano Fanti – Luca Spataro (2004)
The optimal fiscal policy in a OLG model with endogenous fertility
•
35 - Luciano Fanti – Luca Spataro (2004)
Welfare implications of national debt in a OLG model with endogenous fertility
•
34 - Luciano Fanti (2004)
Neo-classical labour market dynamics and uniform expectations: chaos and the “resurrection” of the Phillips Curve
•
33 - Paolo Di Martino (2004)
Was the Bank of England responsible for inflation during the Napoleonic wars (1897-1815)? Some preliminary evidence from old
data and new econometric techniques
•
32 - Francesco Drago (2004)
Redistributing opportunities in a job search model: the role of self-confidence and social norms
•
31 - Domenico Delli Gatti - Mauro Gallegati - Alberto Russo (2004)
Technological Innovation, Financial Fragility and Complex Dynamics
•
30 - Paolo Mariti (2004)
Costi di transazione e sviluppi dell’economia d’impresa
•
29 - Giuseppe Freni - Fausto Gozzi - Neri Salvadori (2004)
Existence of Optimal Strategies in linear Multisector Models
•
28 - Annetta Maria Binotti - Enrico Ghiani (2004)
Interpreting reduced form cointegrating vectors of incomplete systems. A labour market application
•
27 - Giuseppe Conti - Alessandro Polsi (2004)
Elites bancarie durante il fascismo tra economia regolata ed autonomia
•
26 - Alga D. Foschi (2003)
Industria portuale marittima e sviluppo economico negli Stati Uniti
•
25 - Davide Fiaschi - Andrea Mario Lavezzi (2003)
On the Determinants of Growth Volatility: a Nonparametric Approach
•
24 - Alga D. Foschi (2003)
The maritime container transport structure in the Mediterranean and Italy
•
23 - Giuseppe Conti (2003)
Strategie di speculazione, di sopravvivenza e frodi bancarie prima della grande crisi
•
22 - Luciano Fanti - Luca Spataro (2003)
Endogenous labour supply and Diamond's (1965) model: a reconsideration of the debt role
•
21 - Luciano Fanti - Piero Manfredi (2003)
Neo-classical labour market dynamics, chaos and the Phillips Curve
•
20 - Luciano Fanti (2003)
Technological Diffusion and Cyclical Growth
17

18

•
19 - Luciano Fanti (2003)
Notes on Keynesian models of recession and depression
•
18 - Davide Fiaschi (2003)
Fiscal Policy and Welfare in an Endogenous Growth Model 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 formali e consigli pratici
•
15 - Luciano Fanti (2003)
Fiscal policy and tax collection lags: stability, cycles and chaos
•
14 - Davide Fiaschi - Andre Mario Lavezzi (2003)
Nonlinear economic growth; some theory and cross-country evidence
•
13 - Davide Fiaschi - Pier Mario Pacini
Growth and coalition formation
•
12 - Pompeo Della Posta (2003)
Optimal Monetary Instruments and Policy Games Reconsidered
•
11 - Luciano Fanti - Piero Manfredi (2003)
Progressive Income Taxation and Economic Cycles: a Multiplier-Accelerator Model
•
10 - Gaetano Alfredo Minerva (2003)
Location and Horizontal Differentiation under Duopoly with 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: a neoclassical growth cycle model
•
7 - F. Bulckaen - A. Pench - M. Stampini (2003)
Evaluating Tax Reforms without utility measures : the performance of Revenue Potentialities
•
6 - Giuseppe Conti (2003)
Institutions locales et banques dans la formation et le développement des districts industriels en Italie
•
5 - Pompeo Della Posta (2003)
Vecchie e nuove teorie delle aree monetarie ottimali
•
4 - Paolo Mariti (2003)
The BC and AC Economics of the Firm
•
3 - Nicola Meccheri (2003)
Performance-related-pay nel pubblico impiego: un'analisi economica
•
2 - Andrea Mario Lavezzi (2003)
Complex Dynamics in a Simple Model of Economic Specialization
•
1 - Luca Spataro (2003)

Social Security And Retirement Decisions In Italy

REDAZIONE
Giuseppe Conti
Luciano Fanti, coordinatore
Davide Fiaschi
Paolo Scapparone

18

