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A Comparison Between Statistical and Walrasian Approaches: An
Application to a Labour Market

Pedro Maria Rey Aratijo’

ABSTRACT

The Walrasian construction of the tatonnement constitutes the inner core of the
neoclassical paradigm. Despite being a satisfactory one in many cases, there are several
real-world phenomena which cannot be critically appraised under this approach. We
argue that the Walrasian understanding of the market implicitly limits the scope of
problems that can be analysed within the paradigm. The statistical markets approach,
first developed by Duncan Foley, aims at offer a distinct perspective when analysing
economic interactions through the abandonment of methodological individualism. We
draw a critical comparison between the two approaches in the context of a labour
market. We express the same market configuration under the two approaches, thus
ensuring a higher degree of comparability between the two. We check whether their
predictions are similar in a number of cases, stressing those features that exclusively
pertain to the statistical approach that, in our opinion, enhance the theoretical appraisal

of economic activity in contemporary societies.

*Address: Chalet dos Catedraticos, 1. Avda. das Ciencias s/n. Campus Vida, 15782 Santiago de Compostela,
Phone: 981 59 11 66/ 8818 14336/14339, Email: pedrom.rey(@rai.usc.es



1. INTRODUCTION

The Walrasian notion of the auctioneer, odd as it may be, has informed neoclassical
economics’ theoretical construction of the market ever since. Deeply informed by a
Newtonian world-view, the notion of equilibrium has functioned as the very cornerstone
of the theory. Strikingly, many among the most pervasive social phenomena
characteristic of market economies need to be accounted for through an ad hoc addition
of further hypothesis such as informational asymmetries, strategic behaviour or
statistical discrimination, that do not belong to the very core of the theory. As
Yakovenko and Barkley Rosser (2009) have pointed out, ‘most of the mathematical
apparatus transferred to economics from physics was that of Newtonian physics and
classical thermodynamics [which] culminated in the neoclassical concept of equilibrium
where the forces of supply and demand balance each other’, that results in a
deterministic and static conception of economic interactions.

Foley’s (1994) seminal contribution shifted the focus towards statistical mechanics,
thus substituting the Walrasian concept of equilibrium as a fixed point in a Euclidean
space for an understanding of the equilibrium as a collection of probability distributions,
i.e. a statistical market equilibrium. Crucially, the notion of equilibrium resulting from
this framework will be dynamic rather than static, while not repressing an uncertainty
endogenous to the market itself. This way, a high degree of uncertainty at the micro-
level is integrated into a framework that produces stable macro-regularities through the
operation of probabilistic combinations.

The statistical conception of markets remains much closer to its understanding by
Classical Political Economists, who saw ‘the gravitation of the market price under the
natural price as a never-ending fluctuation’ (Foley, 2006). Indeed, Walrasian equilibria
are special cases of statistical equilibria, the former being fully contained within the
latter (Toda, 2015), that is, the latter can explain everything that can be explained by the
former, but not vice versa (Toda, 2015). This paper adds up to the existing literature of
statistical markets in two different directions.

On the one hand, this paper explores this connection between Walrasian and
statistical conceptions of equilibrium in the context of a simple labour market. In order
to do that, we first build a Walrasian model of a labour market. After the properties of
the Walrasian model have been explored, we employ all the information we had

previously used to construct the former in order to build up a statistical representation of



the same market, so that the former functions as a primitive of the latter. This way, both
models are commensurable and a direct comparison between the two becomes possible.
We show that the statistical modelling can replicate all the results shown by the
Walrasian construction after exogenous changes in the defining parameters, while at the
same time displaying both horizontal inequality and involuntary unemployment as
endogenous features of market interactions. Therefore, these results confirm the
assertion that Walrasian equilibria are but special cases of statistical equilibria, towards
which the latter only approaches asymptotically (Foley, 1999; Toda 2010, 2015).

On the other hand, this paper contributes to the existing literature about the
examination of labour markets through the lenses of the statistical equilibrium
apparatus, whose seminal contribution is to be found in Foley (1996a). We improve
Foley’s (1996a) account on two directions. On the one hand, we derive the statistical
model from a previously constructed Walrasian one instead of building it anew, thus
allowing for a direct comparison in commensurable terms in a way not allowed by
Foley. On the other hand, our conceptualization of the households’ offer set is more
complex, as we introduce a continuous labour supply, with a linearly increasing
reservation wage for each level of labour-power provided to the market. Further, we
introduce an upper limit to their offer set instead of introducing a declining density of
points, so that the households already incorporate some information relative to the
firms’ production process. Another contribution very similar to ours in its motivation
can be found in De Castro Soromenho (2011). There, an explicit application of the
statistical equilibrium apparatus to a labour market is accomplished as well. However,
whereas it does so in the context of Kaleckian-inspired macroeconomic labour market,
we prefer to remain at a strictly micro level in order to make the comparison with the
Walrasian approach clearer.

Perhaps, the application that remains closer to ours is Akira Toda (2010). He starts
as well by conceiving a Walrasian model that works as a primitive, in the framework of
a primitive agricultural economy. However, the present paper differs in that its
motivation is to ascertain what the terms would be of a straightforward comparison to
the Walrasian model, whereas Akira Toda’s contribution remains committed to explore
the interiority of the statistical paradigm.

The present is organized as follows. Section 2 outlines two of the main limitations
of the Walrasian approach when analysing a labour market. Section 3 outlines the

motivation underlying Foley’s (1994) approach, while section 4 states the formalism of



the general approach. Sections 5 and 6 are the core of the paper. The former depicts the
same labour market under both the Walrasian and statistical approaches, while the later

compares their results qualitatively. Section 7 concludes.

2. INCONSISTENCIES WITH THE WALRASIAN MECHANISM: TWO EXAMPLES

In this section, we will illustrate the problems that arise when one attempts to
confront theoretically these questions, involuntary unemployment and growing income
inequality, assuming the Walrasian understanding of how a market functions. We will
show how the inability of the theory to explain most of these phenomena as inherent to
the market interaction itself, forces the analyst to introduce exogenously other
hypothesis in order to match real world facts. This way we aim to point out the
inconsistency between some of the most striking social problems nowadays and the

dominant theory nowadays to address them.

2.1 Unemployment

As already indicated, the occurrence of involuntary unemployment has been
problem largely ignored by classical political economists, coherently with a historical
situation where agricultural employment (therefore, self-employment) was the main
source of labour, and the growing existence of a ‘reservation army’ guaranteed that
industrial wages were close to subsistence levels. It was not until the decade of the
1930’s that the existence of great masses of unemployed workers started to catch the
attention of scholar economists, although the main attempt did not come from
neoclassical economics, still bewitched from the allocation-related features of the
market. It suffices to indicate that by 1932 Lionel Robbins stated his famous definition
of economics as ‘the science that studies human behaviour as a relationship between
ends and scarce means which have alternative uses’ (Robbins, 2007). The main attempt
to think of involuntary unemployment as an inherent problem to the market system has
been by John Maynard Keynes’ The General Theory of Unemployment, Interest and
Money (1936 [1973]). This work’s main conceptual shit was not only to abandon
‘methodological individualism’ (according to which social phenomena are but the
unintended outcome of individual actions), but to escape from the Walrasian
conceptualization of the auctioneer, and thus from the associated self-regulating process

of the market.



Out of the Keynesian tradition, the literature aiming to address the problem of
unemployment exemplifies the very deficiencies implicit in the Walrasian device when
used as a cornerstone of the theory. On the one hand, we find those approaches that
could be considered as Walrasian, as they regard prices as an instrument clearing the
market and ensuring the attainment of Pareto-efficiency. The RBC literature could be
cited as one of its main exponents, in which unemployment is regarded as an optimal
response of a representative agent against idiosyncratic and uncertain shocks. Hence,
one cannot talk about unemployment either being involuntary or a potential objective
for economic policy. On the other hand, there has been a vast literature aiming at
conceptualizing it as an internal feature of the market. Therefore, the harmonious
conceptualization of general equilibrium is left aside, either by setting wages to be
exogenous in an uncertain context (McCall, 1970), by introducing employment lotteries
to allocate over an existing population a given amount of labour work (Rogerson, 1988),
or by introducing a matching technology within the labour market that creates systemic
frictions (Pissarides & Mortensen, 1994). Again, it is necessary to introduce exogenous
hypothesis in order to match real-world facts. Therefore, the parallel development of
these two branches of economic conceptualization of unemployment stresses the need to
leave aside the Walrasian understanding of markets in order to think of problems of

such nature, not as a side effect of the theory, but as the very core of it.

2.2 Income inequality.

Another striking phenomenon that has caught the attention of economic research in
the recent decades is the sharp increase of wage inequality in virtually all of Western
societies, both horizontally and vertically. The latter can be easily explained through a
Walrasian approach, having different hypothesis been put forward, such as the
persistence of a skill-biased technical change, the increasing pressure in the labour
markets derived for an increased international competition or the decline of traditional
labour market institutions, such as trade unions of minimal wages (especially in the
U.S.). This helps to account for the increasing gaps between the lower and upper tails of
the income distribution.

However, parallel to this process, Western economies have undergone a process of
rising horizontal inequality, that is, individuals who are ex-ante identical end up with
divergent outcomes after participating in the market. As we have stated before, this is a

phenomenon that is implicitly ruled out by the traditional Walrasian mechanism of price



determination. In one hand, we find the tradition started by Truman Bewley (1977),
according to which several ex-ante identical agents face idiosyncratic shocks, against
which they can only partially insure through managing a single stock, such as fiduciary
money (Huggett, 1993) or physical capital (Aiyagari, 1994), thus making them ex-post
heterogeneous. This models can successfully explain the existence of horizontal
inequality in a dynamic context, although it is necessary to point out that it does not
arise as an implicit result of the way markets function, but due to the existence
idiosyncratic shocks in a context of incomplete markets, on which the history of
individuals is dependent.

On the other hand, a growing literature assumes the existence of exogenous
idiosyncratic shocks in order to explain the rise of both income and consumption
inequality throughout the recent period. For instance, some argue that it is the increase
in their variance that contributes the most to explain this phenomenon (Blundell &
Preston, 1998), while others try to look at the endogenous effects of the organization of
financial markets on risk sharing and income inequality (Krueger & Perri, 2006). In
sum, ad hoc devices must be implemented in order to explain the indisputable existence

of phenomena that, according to the sheer core of the theory, are implicitly ruled out.

3. THE STATISTICAL MARKETS APPROACH: CHALLENGING WALRAS

In this paper it is argued that one of the most promising approaches to face these
questions is the so-called statistical Equilibrium theory, first developed by Duncan K.
Foley (1994). Under this approach, the characterization of the markets as a social
institution follows to some extent the Walrasian tradition, in the sense that markets are
conceived as ‘arising from the existence of groups of agents who have potentially
mutually advantageous trades to make’ (Foley, 1996b). Therefore, Foley (1994)
conceives the market as “the process by which individual agents find mutually
advantageous production and trading transactions, thereby generating economic activity
and at the same time extinguishing some of the transaction opportunities by exploiting
them”.

According to this definition, two features stand out. Firstly, agents attend the
market voluntarily, having in mind that by doing so they could acquire an individual
position they value more, i.e. they act rationally. Markets arise because of their ability

to organize a set of individuals in order to better fulfil their needs. Secondly, there is no



sharp distinction between the process of generating opportunities and that of fulfilling
them, unlike under the Walrasian approach, where the process of price formation
presupposes the opportunities for profit and precedes the realization of the social
interaction.

Therefore, the logic underlying the attendance on the side of the agents to the
market is remarkably different. Whereas in the Walrasian approach, the pre-
determinacy of prices before any actual trade takes place implies that ‘each subsystem
(firm or household) deterministically maximizes profit or utility facing uniform prices
cried out by an auctioneer’ (Foley, 1996b), so that each agent can perfectly forecast
what their state would be after the transactions before they have actually occured. In this
respect, the statistical markets’ approach is radically different. Agents would be
attending the market just knowing the set of those transactions they regard as improving
their starting position, represented by their offer sets, then would encounter other agents
and make transactions in a disorderly and random fashion (Foley, 1994).

This creates an impossibility to achieve the goal of neoclassical economics, that is,
to pick one specific transaction arising from the market interaction between agents.
However, the aim of the statistical markets theory is not to predict the exact outcome of
the market interaction under certain circumstances, but to characterize ‘the most likely
statistical distribution of agents over feasible outcomes’ (Foley, 1994). Putting aside the
implausible assumption of the auctioneer, prices lose their meaning regarding the
optimality of the allocation, although they are still ‘socially meaningful” prices which
emerge from the agents’ interaction, as they order the distribution of agents over actual
transaction prices, although they don’t individually inform the economic decissions of
an atomistic set of agents.

This setup allows us to overcome some of the problems we have previously
indentified regarding the Walrasian approach. Firstly, under the Walrasian approach the
fact that the determination of the equilibrium prices takes place prior to the actual
transactions being realized, implies that agents attending the market with equal
endowments and preferences (what we will subsequently refer to as #ypes), will leave
the market with exactly the same consumption bundle. That is, Walrasian models
feature horizontal equality. The statistical approach drastically differs from that. The
market interaction will spread the agents of each type over the whole of their offer sets,
hence trading at different actual transaction prices. Therefore, this approach shows

horizontal inequality as an endogenous feature of the way markets function. The



possibility of ending up trading at prices either higher or lower than the average is
therefore something inherent to attending the market, not an akward distortion of it.
Secondly, the role of the Walrasian auctioneer consists in setting a system of prices
under which no mutually advantageous opportunities of trade remain feasible after the
transactions have taken place. Under the statistical equilibrium this is not true anymore.
The fact that the market spreads agents of each type over their entire offer sets implies
that the transaction distribution differs from that of the Walrasian prediction (where all
agents of each type are concentrated on a single point). Therefore the transaction
distribution merely approximates a Pareto-efficient allocation, as mutually
advantageous transactions will remain unrealized (except in extreme cases). This way,
real-world features such as involuntary unemployment are consistent with this way of

picturing markets.

4. THE FORMALISM OF STATISTICAL MARKETS THEORY

In what follows, I will proceed to expose the mathematical formalism of the
statistical markets approach, as stated in the seminal contribution by Foley (1994,
1996b). We consider a market composed of m <= commodities. For each agent, a

transaction vector X=(X,, ..., X,,) € R" expresses the outcome of the market interaction,

assuming the components to be a demand if x; > 0 and to be a supply if x: <0.

We consider that the agents in a market can be organized into r types, each of them
being characterized by an offer set A¥, which represents the feasible transactions each
type regards as improving his position. The offer sets are supposed to contain all
relevant information regarding the agent’s preferences, expectations, etc. Initially they
were considered to be finite by assumption (Foley, 1994), for the sake of simplicity,
although “once this point is clear, we see that there is no obstacle to allowing offer sets
to contain continua, (...) in this case, the sums in the constraints on the maximum
entropy formalism have to be replaced by integrals with respect to these measures”
(Foley, 1996b).

The number of agents integrating each type is given by a scalar number n®, such
that an =n. A market transaction X=(X', ..., X") € R™ specifies the transaction that
each individual agent achieves. Feasible market transaction are those under which the

market is cleared and, simultaneously, each individual transaction is located within their

respective offer sets.



Formally:

The set of feasible market transactions is generally very large, so it does not permit
to pick one specific market transaction as the outcome of the market interaction, as it
has been said before. The approach taken is to assume that in absence of prior
information, each market transaction has equal a priori probability of being realized.
This might seem quite a conservative approach, although a considerable degree of
flexibility can be introduced by managing the relative density of points within each
finite offer set (Foley, 1996b). For any market transaction z , we can calculate the fype

distribution of agents over their offer set, as:

h[x]=1{i|k(i)=k, x, = x}/n"

showing the proportion of agents of type k£ who achieve a transaction x in the market
transaction z. The statistical market approach is concerned with the distribution of
agents over singular transactions rather than with one specific market transaction arising
from the market. Using this representation it becomes straightforward to formalize an

excess of demand vector as:

As agents within each type are economically indistinguishable, different market
transactions will yield the same type distribution, hence setting the scene for statistical
considerations to be applied. A market transaction distribution is the collection of the
different type of distributions arising from one specific market transaction, # =(4’, , h").
As many different market transactions can give rise to the same market distribution, we

can define the multiplicity of a type distribution as the number of different market



transactions that produce the same market distribution, which can be calculated through

combinatorial methods as:

W)= n
) [T (A )

ze A

As the permutation of agents within each type can be done independently of the

other types, the multiplicity of the market distribution can be easily calculated as:
W(hy=] [WH")
k

At this point all elements needed have already been introduced in order to state a
new definition of equilibrium. The statistical market equilibrium is the market
distribution that has the highest multiplicity, that is, the one that can be realized through
the largest number of different market transactions. The logarithm of the multiplicity

can be approximated by:

In W(h)=Y_n*Sth*)= H(h)
k
Where S(h") is the entropy of the type distribution:
SH)=-D h(2)Inh(2)
Therefore, the statistical equilibrium distribution, that is, the distribution with

highest multiplicity, can be calculated through what Foley (1994) calls the Maximum
Entropy Program:

Max H(h)

subject to:
Y H(x)=1 vk

Zr:ikth[x]x=o
PR L™
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That is, by maximizing the entropy over the type distributions, subject to each type
distribution’s probability mass being equal to one and the aggregate excess of demand
being zero in equilibrium.

The solution to this problem is a well-defined and unique set of Lagrange
multipliers, q € R™ which, following the existing literature, will be termed entropy
prices (for a formal proof of this result see Foley, 1994). These are the social prices
emerging from the market. Even though they don’t have the same role as prices under
the Walrasian approach (where every agent acts as if they could buy as much as they
wanted when facing them), they are socially meaningful in the sense that they order the
distribution of each type over their offer sets, being the same for all types, that indicates
that all the types do belong to the same market.

The solution to this program is of the form of what J. Willard Gibbs called the
canonical form (Foley, 1994).

H(x)=exp(-qx)/ Z*(q)
where Zk(q):Zexp(—qx) is called the partition function of the type k. Therefore, the

market, through maximizing the entropy of the distribution, spreads the agents of each
type over the whole of their respective offer sets. The probability of ending up with one
specific transaction decreases exponentially with the cost of it. That is why the
maximum entropy transaction approximates a Pareto efficient allocation, by
concentrating most of the agents of each type at the points with the lowest entropy cost.
When the agents are distributed this way, it becomes straightforward to calculate
the excess of demand functions out of the partition functions of each type, as they are

just the partial derivatives of the logarithm of the partition function.

JInZ*(q) X exp(—QgXx)
X(q)=— =
T ]

It will be shown below that these expressions are extremely useful. Not only
because they allow us to find the statistical equilibrium without having to solve the
MEP, but also because there is a clear analogy between these relations and the supply
and demand functions under the Walrasian framework. Thus, we will use this similarity

in point 7 below.
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5. THE STATISTICAL MARKET APPROACH AND A SIMPLE LABOUR MARKET

In the subsequent sections I will proceed to apply the theoretical body of statistical
market theory to a simple labour market by re-working the framework firstly advanced
by Foley (1996b). We will first start by considering a Walrasian model composed by
two types of agents, namely households and firms. Taking this model as a primitive, we
will then proceed to ‘translate’ it into the statistical equilibrium framework. Once we
have the representation of the same economic environment by the two different
traditions, we will compare qualitatively the results yielded from both, thus checking

the degree of comparability of both theoretical frameworks.

5.1 The Walrasian Model

We consider a market composed by J firms and by H households, all agents being
identical within each type, who interact in a market where they demand and supply
labour-power, respectively. On the side of the demand, we assume that each firm is
endowed with a variable capital equal to k, which is the maximum amount of money
they can spend in purchasing labour-power. On the other hand, we consider that each
unit of labour yields to the firm a constant marginal product of labour (MPL, in what

follows). By mere aggregation among firms, we can picture the market demand curve as

0 L L L L L L L
2000 3000 4000 5000 6000 7000 8000 9000 10000

Graph 1: Walrasian Demand Curve 1

We can see that the demand curve consists of a horizontal line up to the level

v:(k], to become a downward sloping curve after that point.
mpl
The side of the supply of labour will be considered as follows. The market will be

integrated by H homogeneous households, where each of them can supply a continuous

amount of labour-power to the market, ranging from 0 to 1. Further, there exists a level

12



of income Wmin > 0, below which a household will decide voluntarily not to supply any
amount labour-power to the market, i.e. Wi, will be their ‘reservation wage’. We will
consider as well a level of income Wmax > Wmin, such that at that level households will
be willing to work ‘full-time’, and above which their labour-power supply will become
completely inelastic.

At this point we are considering a decision process more complex than the one
considered by Foley (1996b), who merely considers an state of unemployment, at which
the household would receive no wage, and a level of income above which the
households work full-time inelastically. In our case, by considering the supply of labour
to be a continuous function of the income received, we aim to introduce a more realistic
process in the determination of wages. Thus, the individual supply of labour we are
considering will be of the form:

if y<W,

in

max

y-W. .
v(y)= - min__ ifW. <y<W
(y) (Wnax Wﬂinj min y

1 if y>W,

ax

Therefore, under our hypothesis, the market supply curve of labour-power would be

of the form:

45

3
%’25 /
Iz /

e

o 2000 4000 6000 8000 10000 12000
Labor-Power

Graph 2: Walrasian Supply Curve

Once we have already depicted both the demand and supply sides, we can easily
conceive the Walrasian equilibrium as that level of income at which the aggregate
excess of demand of labour is zero, i.e. the level of income at which supply and demand

in the market match.

13



Hence, in our setup, the clearing market condition would be:

H( y-Wmin j:J(k]
Wmax— Wmin y

0 L L L L L 1

0 2000 4000 6000 8000 10000 12000 14000
Labor-power

Graph 3: Walrasian Equilibrium

These graphs were pictured under the following values: a number of households
H = 12000, a number of firms J = 1000, the marginal product of labor mp/ = 4, an
amount of variable capital for each firm of £ = 20, and finally Wmax =3 and Wmin = 1.
Using these values yields an equilibrium wage of y* = 2,39 and an equilibrium quantity
of labour power of v* = 8368.

This conception of the equilibrium yields the features we have already pointed out
in previous sections regarding the Walrasian equilibrium. Firstly, under the equilibrium
allocation the market yields ‘horizontal equality’, in the sense that all ex-ante identical

agents supply exactly the same amount of labour-power, which equals:

AL
H 12000
Secondly, it is straightforward to see that it is not possible, under this conception of
the market, to talk about involuntary unemployment. Taking the prices as given, each
individual finds optimal to supply exactly that amount of labour to the market,
according to the individual preferences we have previously stated. Returning to the

previous discussion, this phenomenon is due to the specific process of price formation

implicit in the Walrasian approach, through which individuals first state their

14



preferences, then the prices are set to clear the market, and finally all trades take place

at the prices previously announced.

5.2 The translation to the statistical markets approach

Assuming as a primitive the Walrasian model just exposed, we will proceed now to
use that information to construct the model under the statistical equilibrium framework.
Under this approach, the elements analogous to the preferences in the Walrasian model
are the offer sets. It is clear from the definition of the theory that we are dealing with
two types of agents, households and firms, in the sense that their elements are
economically distinguishable. Therefore, we will first analyse each type separately,
calculating the elements needed to conceptualize the market. Such elements will be their

respective offer sets, partition functions and excess of demand functions.

The firms

In the characterization of the firm’s offer set we will closely follow the
conceptualisation used by Foley (1996b). Again, the offer set represents the set of
transactions that each type observes as both feasible and desirable. One the one hand,
firms will be willing to spend all their ‘variable capital’, as there are no further periods
that might justify capital accumulation. On the other hand, they will never be willing to
pay for a unit of labour-power a price higher than the marginal product they receive.

Therefore, their offer set will have the following form:

k
AT =1(y, R |y=—k;v>——
{( nerly Mp/}

This set is represented in the next figure:

o

Wage

KIMPL
Labor-power

Graph 4: Firms’ Offer Set
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However, this formulation introduces some novelties with respect to previous one.
Contrary to its first formulation by Foley (1994), we are considering an infinite offer set
instead of a finite one. This fact does not imply any complication as long as we
substitute the sums by integrals. Secondly, this offer set is not bounded, as from the
standpoint of a single firm we believe it is not necessary to restrict exogenously the
amount of labour-power they might purchase in the market, as long as the number of
agents is assumed to be large enough. One alternative to this could be to set a declining
density of points (Foley, 1996b). However, this problem is not relevant for our purposes
once we integrate over the set in order to get the partition function of the households’

type, which has the following form:

e
k(g,—1r)
e Mpl

Zf(q): T e*QvV’Qy(*k) dV:
%/lpl qv

The excess of demand functions can be easily calculated by differentiating the
logarithm of the partition function with respect to the entropy prices. Hence, the excess

of demand of labour-power will be:

OnZ(@)_ k1

f
X, = —
() a,  Mpl q,

And the excess of demand of income will be:

dnZ(g)
aq

y

x,(q)= —k

The households

Regarding the characterization of the supply of labour, the distance from Foley’s
conceptualization of households’ preferences is much starker. We consider a continuous
labour supply, ranging from 0 to 1, with an associated reservation wage for each level
that is linearly increasing with respect to the amount of labour-power traded. For each
level of labour-power, we will consider that the individual will accept to trade at any
income level weakly higher than the corresponding reservation wage. Apart from that,

we consider a range of wages [0, Wmin] at which the household decides not to supply
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any effort, and an upper limit above which the household will voluntarily agree to work
full-time.

According to the hypothesis presented so far, the households’ offer set does not
seem very realistic, as it would imply to be assuming that for each level of labour, each
level of income is perceived to have the same probability a priori. There are, in
principle, two ways through which we could deal with this problem. On the one hand,
we could proceed following the approach used by Foley, that is, exogenously setting a
declining density of points on the offer set according to some fixed positive constant
(Foley, 1996b). On the other hand, we could set an upper limit to the offer set. Given
that the firms will never accept to pay a wage higher than the marginal product they
would obtain by employing an additional unit of labour, it seems sensible for the
households to include that information among their expectations, and hence to set an
upper limit to their offer sets equal to MPL. Therefore, the household’s offer set would

be the following one:
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Graph 5: Households’ Offer Set

This formalization could be modified by introducing a declining density of points
in the direction of the perpendicular to the reservation wage relation, but the form of the
partition function (which is analogous to the Laplace transform function in physical

systems) ensures the results to be well behaved.
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Therefore, conditional on this offer set, we can calculate the partition function of

the households by just integrating exp{-=gx) over their offer set:

2= jl '\/"r/ 699 iy g W [ &MV W W) _ | J_ g WMol [ e"”—l]
-1 f(v) qy qV— qy( Wmax - Wmin) qy qv

The household’s excess of demand functions can be easily calculated by
differentiating the partition function with respect to the entropy prices. Hence, the

household’s excess of demand of labour-power would be given by:

Xh(q) - Aln Z(q) ~ 1 ‘ efqumm (qu*qy(me*Wmm)(qv _ qy(Wmax _ Wmi")_(eqv’Qy(Wmax’Wmm) _1)]
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Analogously, the household’s excess of demand of income would be given by:
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These are the elements needed to solve the model. It is not necessary to actually
solve the Maximum Entropy Program (MEP), as it has a unique solution, and except in
degenerate cases (Foley, 1994), its solution is of the form that Gibbs had called
canonical. Once the excess of demand functions have been calculated, solving the
model implies finding the values of the entropy prices at which the aggregate excess of
demand for both commodities is equal to zero. The importance of the entropy prices

lies in the fact that they order the distribution of each type over their offer sets.
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As it has already been stated in previous sections, the idea of equilibrium under the
statistical markets approach is conceptually different. The entropy prices do not
represent a constraint at which agents believe that they can trade as much as they want,
but they do organize the allocation of transactions among agents. As the proportion of
agents ending up in each transaction of their offer set decreases exponentially with the
entropy prices, a direct analogy can be drawn with respect to the Walrasian approach in
the way prices organize the scarcity in a market.

When solving for the equilibrium prices (those at which the aggregate excess of
demand of each commodity is equal to zero) we could have aggregated the partition
functions of each type into a single one but, by splitting them up, the analogy with a

classic supply and demand representation is made clearer.

6. COMPARISON WITH THE WALRASIAN MODEL

The need to take into account the two commodities separately stands in because
under the statistical markets approach, unlike under the Walrasian one, the absolute
value of the entropy prices has implications for the equilibrium distribution. Therefore,
we cannot simply take the price of income as a numeraire.

However, what we are ultimately interested in is in analysing the trading of labour-

power in the market (that is what a labour market consist of in the end). Hence, we can

define the entropy wage as q,, = % , and interpret the excess of demand of labour-power
y

function of the firms as a demand in the Walrasian sense, and the excess of demand of
labour-power function of the households as a supply function, both as a function of the
entropy wage. Therefore, we will focus on each side on the market, and we will analyse
how the equilibrium changes according to changes in the variables determining it. At the
same time, we will try to analyse the relation of the equilibrium in this labour market with
the variables underlying it, and to what extent the logic underlying it resembles that of the
Walrasian approach. In the graphs referring to the statistical approach, we will display the
entropy wage, i.e. the prices, in the horizontal axis, to stress the fact that the excess of
demand relations are a function of it. In order to make things easier to the reader, with
regards to the graphs corresponding to the Walrasian approach we will follow the

convention of displaying the prices in the vertical axis.
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In the first place, we will plot the equilibrium regarding the labour-power
commodity, varying the level of variable capital each firm is endowed with in order
to purchase labour-power. We show in the following graph how the excess of
demand in labour-power of the firms, that is, the demand of labour in this market,

varies for different values of variable capital, as functions of the entropy wage:
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Graph 6: Statistical Equilibrium under different stocks of Variable Capital

We plot the equilibria corresponding to levels of variable capital of k={20,30,40}.
These relations are plotted for values of Mpl=5, J=1000, H=12000, W,,.,,=3 and W,,;,=1.

We see that both the entropy wage and the amount of labour-power traded are
positively related to the level of variable capital firms are endowed with. The supply of
labour remains unchanged, as the excess of demand of labour-power of the households
is not a function of the amount of variable capital. As the firms enjoy a higher amount
of money to be spent in labour, while keeping the supply constant, the demand for
labour is affected by upward displacements, therefore univocally causing an increase in
the amount of labour traded and of its price.

By doing an analogous experiment under the Walrasian approach, we obtain
qualitatively the same results. The following graph is pictured under the same values

stated before, with the only difference that the values given for the level of capital are
now k={k1=20, k2=25, k3=30}.
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Both models yield the same prediction under this scenario. The higher the amount
of capital each firm is endowed with, the higher will be the level of employment and,

given that the reservation wage of the households is increasing with respect to their

level of income, the higher the equilibrium price will be:
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Graph 7: Walrasian Equilibrium under different stocks of Variable Capital

Hence, in this case we can say that the statistical market results are well-behaved
with respect to the level of variable capital.

According to our characterization of the types, the remaining variable affecting the
decisions on the side of the firms is the benefit obtained per unit of labour, i.e. the
marginal productivity of labour (Mpl). We will proceed to evaluate qualitatively the
variations in the equilibrium depending on how productive the workers are. As both the
demand and the supply are dependent on it, we will split the analysis into two parts.
First, we will observe how it affects the decision of the firms, who are most importantly
affected by this variable, and then we will see how the changes induced in both types

interact. We show in the following graph how demand for labour varies after changes in

the productivity of labour, as a function of the entropy wage:
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Graph 8: Statistical Equilibrium Demands under different values of MPL
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We plot the equilibria corresponding to levels of variable capital of Mp/={5,7,9}.
These relations are plotted for values of /=30, J=1000, H=12000, W,,,=3 and W,;,=1.
We see that the less productive the workers are in their jobs, the higher the demand of
labour for each level of the entropy wage is. Hence, keeping the supply constant, given
its upward slope, the productivity of workers is inversely correlated with the
equilibrium entropy wage and the total level of employment.

The rationale underlying this result is to be interpreted as follows. If the
productivity yielded by each worker is lower, then for a given level of output (which
implicitly we are considering exogenous) there should be a higher aggregate level of
employment. The total amount of workers being constant, given that they show an
increasing reservation wage in the amount of labour each of them supplies to the
market, a higher level of labour traded in the market can only be achieved by an
increase in the price of labour (the entropy wage in our case).

When considering the changes induced in the supply of labour (the households) as
well, the equilibrium is not significantly altered with respect to the case shown before.
As before, we plot the equilibria corresponding to levels of variable capital of
Mpl={5,7,9}, but now varying both excess of demand relations. These relations are

plotted for values of £=30, J/=1000, H=12000, W,,,,=3 and W,,;,=1:
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Graph 9: Statistical Equilibrium under different values of MPL

Even by changing the values of the productivity of labour in a range that would
completely pervert the side of the demand, the changes in the supply of labour will keep
on being almost imperceptible. The only important lesson that we learn from doing this

is that in the cases where Mpl < W, the supply of labour would stop showing an
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upward slope in all of its domain, from being almost flat at the beginning to show a
downward slope after a level of the entropy wage.

The effects under the Walrasian approach are ambiguous. As long as the part of the
demand curve intersecting is the one corresponding to the hyperbola, the equilibrium
would not be altered by the marginal productivity of the firms. That is because at that
point the firms are paying a price lower than the marginal product they receive, but
buying a higher amount of labour-power. At those levels of employment, it is not
relevant for the firms how productive the workers originally were.

That situation is shown in the following graph:

Mokl —

/
\

0 ZEI‘IJ\] 4D.I]D EEIIDEI ElI]IEID !ﬂéDD IZEIDD 14000
Labor power
Graph 10: Walrasian Equilibrium under different values for MPL

It becomes imperative to stress that, whereas under the Walrasian equilibrium all
employed workers would be receiving exactly the same wage, under the statistical
approach it comes as an implicit result that some workers will receive very high wages
and others a much lower one. In a situation where the equilibrium wage varies
according to the amount of labour traded it seems intuitive to introduce some
randomness in the individual outcomes from the market. This uncertainty is based on a
lack of information in both sides regarding their environment, so that their very
interaction fails to achieve the degree of synchronization present in the Walrasian
understanding of markets. This is the actual meaning of the entropy prices. The
uncertainty being an endogenous result of the market, the prices (and hence the forces
underlying them) indicate the pressure effected on that uncertainty, modelling the
distribution over outcomes, but in general not turning it into a single point.

So far, we have focused on how the demand for labour is affected by changes in the
variables it depends upon. Now it is time to focus on the behaviour of the households.

We will do that by investigating how the changes in the reservation wage relation of
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the households alter the equilibrium configuration. As the individual supply of labour
increases linearly with respect to the level of income, we will proceed to do this by
changing the interval {W,,, Wi}, and hence the labour-leisure preference relation of
the households. In the first place, we do this by keeping constant the level at which
households voluntarily decide not to supply any work to the market (that is, W,,;,), while
giving different values to the level at which they decide to work full time.

We plot the equilibria corresponding to the values of W,,,,={3, 5, 7}, this way
changing the preferences of the households and their offer sets. These relations are

plotted for values of Mpl=6, k=30, J/=1000, H=12000 and W,,;,=1:
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Graph 11: Statistical Equilibrium under different values for Wmax

We see that the higher it is the value of W, , the lower the supply of labour is.
Expanding the level of income at which the individuals decide to work full-time means
that for each level of the entropy wage, ¢, each individual will be willing to supply a
smaller amount of work to the market. That means that the amount of labour traded in
equilibrium will be lower, and its price will be higher. Therefore in the aggregate, for
each level of the entropy wage, the total supply of work will be lower the higher we set
Winax. This result perfectly matches the Walrasian logic under which the total amount of
work supplied to the market decreases as long as the individuals are discouraged to
supply their workforce to the market.

On the other hand, this graphs allows us to see the pervasive effects caused in the
supply of labour by setting values such that Mpl < W,,,, as it can be seen in the case
where W,,,=7. In that environment it is not even possible to find an equilibrium

allocation where supply and demand would match.
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If we try to do the same exercise under the Walrasian framework, we would obtain
qualitatively the same result. We show in the following graph how the equilibrium
would have changed for a range of values of W,,,,={3, 5, 7}. The rest of parameters are

given the same values than before:
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Graph 12: Walrasian Equilibrium under different values for Wmax

The logic operating here is the same. The higher W, is, the less effort each
individual will be willing to provide for each level of income. This results in a lower
market supply curve, and hence into an equilibrium allocation featuring a higher wage
and a lower amount of labour eventually traded.

Following a similar logic, we explore what would occur if we maintain the gap
{Wnin, Wmax} constant, but its absolute values differ in the distance separating them
from the marginal product of labour the firms obtain by employing them. The next
graph is plotted for levels of the gap {Win, Winar}={1-2, 2-3, 3-4}, hence keeping the
distance between the two terms constant. These relations are plotted for values of

Mpl=6, k=30, J/=1000, H=12000 and W,,;,=1:
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Graph 13: Statistical Equilibrium under different values for [Wmin - Wmax]
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The results shown clearly match our intuition that, if the households were to require
a higher minimum wage to start supplying some labour-power to the market, for each
level of the entropy wage the total supply of the market would have been lower. Indeed,
we see that for the intervals (2,3) and (3,4) it is not even possible to get an equilibrium
allocation of this commodity under the present parameterization.

Again, by doing the same experiment under the Walrasian approach we find the
same prediction. The higher the values defining the interval are, the lower the supply of
labour will be for any given value of the entropy wage, therefore causing the
equilibrium to feature a higher wage and a lower amount of labour traded. This result is

analogous to the one found under the statistical equilibrium approach.
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Graph 14: Walrasian Equilibrium under different values for [Wmin - Wmax]

Lastly, we would like to analyse the existence of involuntary unemployment in
this model. The characterization of the market in Foley’s (1996b) paper makes it easier
to deal with it, as he considers a state where the household supplies no work and
receives no income, and the rest of them where the household works full-time and
receives varying levels of wage in compensation. Hence, as the households either work
full-time or they don’t work, he interprets the ratio of unemployment in the economy as
the probability for a household of ending up in the first state.

The higher complexity of the working decisions in our model creates some
problems when we try to think about the possibility of unemployment. We can observe
the total amount of labour traded in the market, and we know that agents will supply
different amounts of labour-power (indeed, the formalism of the statistical markets

approach allows us to be sure that the households will be spread all over their offer set),
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although by just looking at the labour-power excess of demand function, we cannot
know what is the exact amount of labour that each specific agent is supplying.

We will proceed the following way: we will add an additional state in the
households’ offer set where they don’t receive any income nor they supply any labour
to the market. Foley does this in a finite set, so that the probability assigned to that state
would be depending on the probabilities corresponding to the rest of the set. As we are
operating within a continuous set, we can set the probability assigned to that state
exogenously by determining its mass. Hence, the partition function of the households

would be modified in the following way
2(q)=du+2"(q)
Under this setup, we would consider that the proportion of unemployed workers is:

au
u=—;
Z°(q)

For simplicity, in what follows we will assume that du=1. We plot in the following
graph the supplies of labour corresponding to both partition functions, with and without
an explicit unemployment state. These relations are plotted for values of Mp/=5, k=30,

J=1000, H=12000 and W,;x=3 Wyin=1.
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Graph 15: Statistical Equilibrium with and without and Unemployment State

We see that by explicitly introducing a state of unemployment with no income, the
amount of labour traded in equilibrium decreases and its price is increased. Given that

the households will be spread all over their offer sets, the total amount of labour traded
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will be lower, ceteris paribus, and its price will be higher as there is the same amount of
money-income to be allocated among a smaller number of agents. This implies that
those who end up working will be better-off under the existence of the state of
unemployment, and therefore we can conclude that the unemployment state will be by

necessity involuntary.

7. CONCLUSION AND FINAL REMARKS

Arguably, the predominance of the neoclassical paradigm after the decade of 1870
is due to the solution it offers to several problems related with the determination of
prices, implicit in the labour theory of value present in the works of the classical
economists. In spite of the advantages it offers, the awkwardness of the Walrasian
mechanism of price determination affects the validity of the predictions it yields. Some
basic results of the neoclassical paradigm, such as the first and second welfare
theorems, rest to a very large extent upon the Walrasian fiction of the auctioneer.

Therefore, we face nowadays an enormous amount of normative judgements that
critically depend on the assumptions adopted regarding the functioning of markets. As it
has been argued so far, it becomes necessary to discuss the very core of the theory in
order to re-evaluate the accuracy of a number of policy recommendations and normative
propositions. By assuming that the transaction prices are determined before any sort of
interaction occurs (instead of the latter being the process itself by which prices emerge),
we face two main problems. On the one hand, we have to decide whether the Walrasian
mechanism actually resembles the way markets operate, and on the other, it becomes
very complicated to critically appraise certain phenomena we observe in real-world
markets.

The statistical markets approach offers the possibility of overcoming some of these
issues. By challenging the definition of the market as a social institution, the motivation
underlying the attendance of the agents to the market or the way prices emerge from the
social interaction as well as its meaning, we aim to show how some real-world
phenomena, such as the inability to achieve a fully Pareto-efficient allocation or the
existence of horizontal inequality, can be explained as implicit features of the market
mechanism. Obviously, this is done at a cost. It is necessary to face the question of
whether both methods are commensurable, that is, whether we can compare both to

determine which one shows a higher degree of accuracy.
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In order to answer these questions, we focused on a simple labour market, inspired
by the one depicted by Foley (1996b). In the first place, we wanted to enhance the
model by increasing the complexity of the characterization of the agents, especially on
the side of the households. This way, we aim to introduce a higher degree of realism in
the model, by making the outcome be determined by a higher number of variables.
Secondly, by introducing these changes, it becomes possible to proceed to check the
extent to which both approaches are commensurable. Having used the Walrasian model
as a primitive to build the statistical model, we ensure a degree of comparability
between the two that would not have been achieved otherwise. We saw how the
evaluation of different changes in the environment by the two approaches was highly
similar. This proof of the statistical model being well behaved, in this very specific
sense, does allows us to pay higher attention to those features which mean, in our
opinion, an advancement with respect to the Walrasian approach. By this we mean the
possibility of endogenously producing horizontal inequality, stressing the non-
predictability of the market, as well as understanding the concept of Pareto-efficiency as
a direction towards which the market moves, rather not as a characteristic feature of it.

Our discussion of these issues suggests several directions where further research
could be conducted. Firstly, different specifications could be tried, such as introducing a
more complex one in the side of the firms. This way a higher degree of realism would
have been achieved, as by introducing a higher amount of variables determining both
types in the market the robustness of the results presented so far could be increased.
Secondly, it would be a very rewarding experiment to analyse in this model the changes
in the dispersion of the distribution resulting from modifications in the parameters
determining the model. The matrix of variances and covariances of the distribution of
each type across their offer set would correspond to the second derivatives of the
logarithm of the partition function (Witte, 2013). Lastly, we have pointed out how the
simplicity of Foley’s characterization of the households’ offer set allows him to study
the rate of unemployment in this economy. However, in our case, the higher complexity
of our modelling does not enable us to accomplish such a straightforward appraisal. In
our framework we have exogenously determined, for the sake of simplicity, the
probability assigned in the offer set to the unemployment state. Under this approach, it
would be very rewarding as well to accomplish an empirical investigation trying to

determine a sensible range of values for this parameter.
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Finally, when interpreting these results, it is important not to forget that the main
theoretical shift is introduced at the very core of the theory, shattering its most inner
hypothesis. A different conceptualization of the market as a social construction, the
motivation underlying the attendance of agents to the market, the random and
disordered actualization of the economic possibilities or the informational structure of
the individuals calls the attention to the relevance of the core hypothesis of neoclassical
economics. They might be taken for granted to such a large extent that we might end up

forgetting about them when we try to answer some economic question.

9. BIBLIOGRAPHY

Aiyagari, R. (1994 ). ‘Uninsured Idiosyncratic Risk and Aggregate Saving’. Quarterly
Journal of Economics , 109 (3), 659-684.

Toda, A. (2010). ‘Existence of a Statistical Equilibrium for an Economy with
Endogenous Offer Sets’. Economic Theory, 45, 379-415.

Toda, A. (2015). ‘Bayesian General Equilibrium’. Economic Theory, 58, 375-411.

Blundell, R., & Preston, I. (1998). ‘Consumption Inequality and Income Uncertainty’.
The Quarterly Journal of Economics , 113 (2), 603-640.

Ball, P. (2004). Critical Mass: How One Thing Leads to Another. New York: Farrar,
Straus and Giroux.

Bewley, T. (1977). ‘The Permanent Income Hypothesis: A Theoretical Formulation’.
Journal of Economic Theory, 16 (2), 252-292.

De Castro Soromonho, J. (2011). ‘Equilibrio Estatistico no Mercado de Trabalho’.
EconomiA, 12 (3), 407-425.

Foley, D. (1994). ‘A Statistical Equilibrium Theory of Markets’. Journal of Economic
Theory, 62 (2), 321-345.

Foley, D. (1996a). ‘Statistical Equilibrium in a Simple Labour Market’. Metronomica,
47 (2), 125-147.

Foley, D. (1996b). ‘Statistical Equilibrium Models in Economics’. Barnard College
Working Papers .

Foley, D. (1999). ‘Statistical equilibrum in economics: Method, interpretation and an
example’. En Fabio Petri y Frank Hahn, editors, General Equilibrium: Problems and
Prospects, chapter 4. Routledge, London and New York, 2003.

Foley, D. (2006). Adam's Fallacy. Cambridge: Harvard University Press.

Foley, D., & Smith, E. (2008). ‘Classical thermodynamics and economic general
equilibrium theory’. Journal of Economic Dynamics and Control, 32 (1), 7-65.

30



Georgescu-Roegen, N. (1971). The Entropy Law and the Economic Process.
Cambridge: Harvard University Press.

Huggett, M. (1993). ‘The Risk-Free Rate in Heterogeneus-Agent Incomplete-Insurance
Economies’. Journal of Economic Dynamics and Control , 17 (5-6), 953-969.

Keynes, J. M. (1936 [1973]). The General Theory of Employment, Interest and Money.
London: MacMillan.

Krueger, D., & Perri, F. (2006). ‘Does Income Inequelity Lead to Consumption
Inequality? Evidence and Theory’. Review of Economic Studies 73 (1), 163-193.

McCall, J. (1970). ‘Economics of Information and Job Search’. Quarterly Journal of
Economics , 84 (1), 113-126.

Pissarides, C., & Mortensen, D. (1994). ‘Job Creation and Job Destruction in the
Theory of Unemployment’. Review of Economic Studies, 61 (3), 397-415.

Robinson, J. (2012). Economic Philosophy. Hong Kong: Forgotten Books.

Rogerson, R. (1988). ‘Indivisible Labor, Lotteries and Equilibrium’. Journal of
Monetary Economics, 21 (1), 3-16.

Witte, F. (2013). “Statistical Market Equilibrium Revisited’. Working paper.

Yakovenko, V., & Barkley Rosser, J. (2009). ‘Colloquim: Statistical mechanics of
money, wealth and income’. Review of modern physics, 81, 1703-1725.

31






DOCUMENTOS DE TRABALLO XA PUBLICADOS

AREA DE ANALISE ECONOMICA

56.

57.
58.
59.

MEASURING TOURISM SPECIALIZATION. A COMPOSITE INDICATOR FOR THE SPANISH
REGIONS (Diana Pérez Dacal, Melchor Fernandez Fernandez, Yolanda Pena Boquete)

A BEHAVIORAL MODEL OF THE CREDIT BOOM (David Peén, Anxo Calvo, Manel Antelo)
FAMILY FIRM SUCCESSION (Eduardo L. Giménez, José Antonio Novo)

INSTITUTIONAL CHANGE IN THE SYSTEMIC CRISIS OF NEOLIBERALISM: RADICAL
POLITICAL ECONOMICS AND POST-MARXISM (Pedro Maria Rey Araujo)

AREA DE ECONOMIA APLICADA

20.

21.

22.

23.

A CALIDADE DE VIDA COMO FACTOR DE DESENVOLVEMENTO RURAL. UNHA
APLICACION A COMARCA DO EUME. (Gonzalo Rodriguez Rodriguez)

CARACTERIZACION SOCIOECONOMICA Y DESARROLLO DEL TURISMO EN LA "COSTA
DA MORTE". (Begofia Besteiro Rodriguez)

0S SERVIZOS A EMPRESAS INTENSIVOS EN CONECEMENTO NAS REXIONS PERIFERICAS:
CRECEMENTO NUN CONTEXTO DE DEPENDENCIA EXTERNA? (Manuel Gonzalez Lopez)

O PAPEL DA EMPRESA PUBLICA NA INNOVACION: UNHA APROXIMACION A
EXPERIENCIA ESPANOLA (Carmela Sanchez Carreira)

AREA DE HISTORIA

14.

15.

16.
17.

AS ESTATISTICAS PARA O ESTUDIO DA AGRICULTURA GALEGA NO PRIMEIRO TERCIO
DO SECULO XX. ANALISE CRITICA. (David Soto Fernandez)

INNOVACION TECNOLOXICA NA AGRICULTURA GALEGA (Antom Santos, Pablo Jacobo
Duran Garcia, Antonio Miguez Macho)

EL BACALAO EN TERRANOVA Y SU REFLEXION DE LAS ZEE (Rosa Garcia-Orellin)

LA ORGANIZACION DEL TRABAJO EN LA GALICIA COSTERA: UNA REVISION DEL IMPACTO
DE LA INDUSTRIALIZACION CONSERVERA EN ILLA DE AROUSA, 1889-1935 (Daniel Vazquez
Saavedra)

AREA DE XEOGRAFIA

23.

24.

25.

26.

LA CIUDAD Y SU IMAGEN TURISTICA EL CASO DE SANTIAGO DE COMPOSTELA EN EL
MERCADO ITALIANO (Lucrezia Lopez)

EL DESARROLLO ECONOMICO DE SANTA COMBA DE XALLAS. BASES PARA LA
ELABORACION DE UN PLAN ESTRATEGICO MUNICIPAL (PEDEM) (José Balsa Barreiro)

LA MOVILIDAD FEMENINA EN AREAS RURALES. UN ESTUDIO CUALITATIVO EN LA
COMARCA DEL DEZA (GALICIA) (Xiana Rodil Fernandez, José Antonio Aldrey Vazquez, Miguel
Pazos Oton)

LA PLANIFICACION ESTRATEGICA EN LA CIUDAD DE SANTIAGO DE COMPOSTELA.
(REALIDAD O FICCION? (Yolanda Garcia Vazquez)

XORNADAS DO IDEGA

5.

RESIDUOS SOLIDOS URBANOS: A SUA PROBLEMATICA E A SUA GESTION (Marcos Lodeiro
Pose, Rosa Maria Verdugo Matés)

CINEMA E INMIGRACION (Cineclube Compostela, Rosa Maria Verdugo Matés, Rubén C. Lois
Gonzilez)

NOVAS TECNOLOXIAS E ECONOMIA CULTURAL. Il Xornadas SINDUR (Carlos Ferris Sexto)
MODELOS DE APOYO AL ASOCIACIONISMO Y LA INNOVACION EN LA GESTION DE LA
PEQUENA PROPIEDAD FORESTAL EN EL NOROESTE DE LA PENINSULA IBERICA. (Manuel
Fco. Marey Pérez)

GEOGRAPHY YOUNG SCHOLARS BOOK

1.
2.
3.

NEW TRENDS IN THE RENEWAL OF THE CITY (Maria José Piiieira, Niamh Moore)

CHANGES IN THE CITY (Maria José Piiieira, Niamh Moore)

TRANSFORMING CITIES: URBAN PROCESSES AND STRUCTURE (Niamh Moore, Maria José
Pifieira)

ADDRESSING COMPLEX URBAN CHALLENGES: SOCIAL, ECONOMIC AND CULTURAL
TRANSFORMATIONS IN THE CITY (Niamh Moore, Maria José Pifieira)

33






Normas para os autores:

1.

Os autores enviaran o seus traballos, por correo electronico 4 direccion
(mf.grela@usc.es) en formato PDF ou WORD. O IDEGA podera solicitar o
documento en papel se o estima conveniente.

Cada texto deberd ir precedido dunha paxina que contefia o titulo do traballo
e o nome do autor(es), as suas filiacions, direccion, nimeros de teléfono e fax
e correo electronico. Asi mesmo farase constar o autor de contacto no caso de
varios autores. Os agradecementos e mencions a axudas financeiras
incluiranse nesta paxina. En paxina a parte incluirase un breve resumo do
traballo na lingua na que estea escrito o traballo e outro en inglés dun
maximo de 200 palabras, asi como as palabras clave e a clasificacion JEL.

A lista de referencias bibliograficas debe incluir soamente publicacions
citadas no texto. As referencias iran ¢ final do artigo baixo o epigrafe
Bibliografia ordenadas alfabeticamente por autores e de acordo coa seguinte
orde: Apelido, inicial do Nome, Ano de Publicacion entre parénteses e
distinguindo a, b, ¢, en caso de mais dunha obra do mesmo autor no mesmo
ano, Titulo do Artigo (entre aspas) ou Libro (cursiva), Nome da Revista
(cursiva) en caso de artigo de revista, Lugar de Publicacion en caso de libro,
Editorial en caso de libro, Numero da Revista e Paxinas.

As notas irdn numeradas correlativamente incluindose o seu contido a pé de
paxina e a espazo sinxelo.

As referencias bibliograficas deberan facerse citando unicamente o apelido do
autor(es) e entre parénteses o ano.

Os cadros, graficos, etc. irdn insertados no texto e numerados
correlativamente incluindo o seu titulo e fontes.

O IDEGA confirmara por correo electronico 6 autor de contacto a recepcion
de orixinais.

Para calquera consulta ou aclaracion sobre a situacion dos orixinais os autores
poden dirixirse 6 correo electronico do punto 1.

No caso de publicar unha version posterior do traballo nalgunha revista
cientifica, os autores comprométense a citar ben na bibliografia, ben na nota
de agradecementos, que unha version anterior se publicou como documento
de traballo do IDEGA.



