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RESUMEN
En este trabajo examinamos el papel de las no linealidades en la relación entre los tipos
de interés nominales y la inflación, con objeto de analizar la evidencia generalmente
desfavorable sobre la presencia de un efecto Fisher completo. El análisis se aplica al
caso de España para el periodo 1963-2002, lo que nos permite reexaminar y ampliar
resultados previos sobre el tema. La metodología empírica utiliza desarrollos recientes
sobre umbrales de cointegración, de manera que podría esperarse la existencia de
cointegración entre dos variables sólo cuando se ha alcanzado un determinado umbral.

Palabras clave: tipo de interés, efecto Fisher, umbral de cointegración, no
linealidad.

ABSTRACT
In this paper we examine the role of nonlinearities in the relationship between nominal
interest rates and inflation, in order to shed some additional light on the mostly
unfavorable evidence on the presence of a full Fisher effect. The analysis is applied to
the case of Spain for the period 1963-2002, which allows us to re-examine and extend
previous results on the subject. The empirical methodology makes use of recent
developments on threshold cointegration, so that cointegration between a pair of
variables should be expected once a certain  threshold was reached.
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1 I nt roduct ion

Empirical testing of the so called “Fisher e�ect” (i.e., the degree in which
nominal interest rates incorporate the expected evolution of the inflation
rate, without a�ecting the real interest rate) is a habitual topic in monetary
and financial economics. Such a concern lies on the fact that fulfilment
of the hypotesis is highly relevant for a number of important questions in
both theory and policy. So, for instance, if the Fisher e�ect holds, the
superneutrality of money would apply, the nominal interest rate would be
a good predictor of future inflation as well as a bad indicator of the kind of
monetary policy followed, and this would be a necessary condition for the
validity of the consumption-based capital asset pricing model or CCAPM
(Haliassos and Tobin, �990).

The hypothesis dates back to Fisher (�896, �930), who also provided
its first empirical test. It is important to notice that Fisher’s own results
showed that the hypothesis associated to his name would be satisfied only
partially: although the interest rate responded to changes in the inflation
rate in the sense suggested by the theory, it did it by a smaller amount and
with a substantial delay. In addition, Fisher pointed as the ultimate reason
of his results the existence of money illusion, so that the agents would be un-
able to distinguish changes in nominal values from changes in real values of
the economic variables. Indeed, money illusion may be a rational response
to systemic coordination problems, and has been traditionally invoked as
the main reason behind the non-neutrality of money (Howitt, �987). Al-
though this hypothesis would have been mostly discredited in last years, a
recent paper by Fehr and Tyran (200�) shows that a small amount of money
illusion at the individual level may explain the real e�ects of otherwise fully
anticipated nominal shocks.

The emergence of the literature on unit roots and cointegration provided
an important impulse to the empirical testing of the Fisher e�ect. So, if
the nominal interest rate and the inflation rate have stochastic trends (or,
equivalently, have a unit root), the tests of the Fisher’s hypothesis performed
so far would be the result of spurious regressions in the sense of Granger
and Newbold (�974). Following the early work of Rose (�988), a number of
further contributions aimed to test for the Fisher e�ect using cointegration
techniques have subsequently appeared, with sometimes conflicting results; a
non-exhaustive list would include, among others, Moazzami (�99�), Mishkin
(�992), Peláez (�995), Crowder (�997), Bajo and Esteve (�998), Koustas and
Serletis (�999), or Bajo, Díaz and Esteve (2003).

However, a common result to most of these studies is that nominal in-
terest rates and inflation would not move one-for-one in the long-run, so
that the Fisher e�ect would hold only partially; that is, confirming Fisher’s
initial insights. As a consequence, some authors have o�ered nonlinearities
as a possible explanation to explain this (apparent) puzzle, using data for
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the U.S. So, Evans and Lewis (�995) estimate a Markov switching model
with two regimes for inflation, whereas Garcia and Perron (�996) estimate
univariate Markov switching autoregressive models for the real interest rate
and inflation. More recently, Bierens (2000) has examined the comovement
of interest rates and inflation using a nonparametric, nonlinear cotrending
approach.

In this paper we analyze the possible nonlinear relationship between
nominal interest rates and inflation through a di�erent approach. In partic-
ular, given the unfavorable evidence on the presence of a full Fisher e�ect,
a reasonable hypothesis would be guessing that the e�ect could be more
operational (i.e., the nominal interest rate could respond more strongly to
changes in inflation) only if the divergence between nominal interest rates
and inflation was large enough. To this end, we make use of the new ap-
proach recently developed by Hansen and Seo (2002), based on a threshold
cointegration model.

This approach will allow us to consider the possibility of a nonlinear long-
run relationship between the nominal interest rate and the inflation rate, so
that a mean-reverting dynamic behaviour of the ex-post real interest rate
(or a cointegrating relationship between the nominal interest rate and the
inflation rate) should be expected only once a certain threshold is reached.
In the empirical application we will use Spanish data, providing further
evidence on a subject previously analyzed in Bajo and Esteve (�998). In that
paper, a long-run partial Fisher e�ect was found for the Spanish economy
between �962 and �996, with a transmission to the nominal interest rate of
roughly one third for each point increase in the inflation rate. This result,
in turn, was attributed to the presence of some money illusion on the side of
lenders, defined in a broad sense (specifically, as their impossibility to fully
transmit to the nominal interest rate, for whatever reason, any changes in
the inflation rate).

The rest of the paper is organized as follows. The empirical methodology
is outlined in Section 2, the empirical tests are performed in Section 3, and
the main conclusions are summarized in Section 4.

2 Methodology

The concept of threshold cointegration was introduced by Balke and Fomby
(�997) as a feasible way to combine nonlinearity and cointegration. As is
well known, systems in which variables are cointegrated can be character-
ized by an error correction model (ECM), which describes how the variables
respond to deviations from the equilibrium. In this way, the ECM can be
characterized as the adjustment process through which the long-run equilib-
rium is maintained. The traditional approach, however, assumes that such
a tendency to move towards the long-run equilibrium is present every time
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period.
Balke and Fomby (�997) stress the possibility that this movement to-

wards the long-run equilibrium might not occur in every time period, due
to the presence of some adjustment costs on the side of economic agents.
In other words, there could be a discontinuous adjustment to equilibrium
so that, only when the deviation from the equilibrium exceeds a critical
threshold, the benefits of adjustment are higher than the costs, and eco-
nomic agents move the system back to equilibrium. Threshold cointegration
characterizes this discrete adjustment as follows: the cointegrating relation-
ship does not hold inside a certain range, but holds if the system gets ‘too
far’ from the equilibrium; i.e., cointegration would hold only if the system
exceeds a certain threshold.

In a recent contribution, Hansen and Seo (2002) provide an important
new refinement into this literature, by examining the case of a unknown
cointegration vector. In particular, these authors propose a vector error-
correction model (VECM) with one cointegrating vector and a threshold
e�ect based on the error-correction term, and develop a Lagrange multiplier
(LM) test for the presence of a threshold e�ect. This will be the approach
followed in this paper.

Hansen and Seo (2002) consider a two-regime threshold cointegration
model, or a nonlinear VECM of order l + 1, such as:

�xt =

(
A01Xt�1(�) + ut if wt�1(�) � �
A02Xt�1(�) + ut if wt�1(�) > �

(�)

with

Xt�1(�) =

�
���������

1
wt�1(�)
�xt�1
�xt�2
...

�xt�l

�
���������

where xt is a p-dimensional I(1) time series which is cointegrated with one
p× 1 cointegrating vector �, wt(�) = �

0xt is the I(0) error-correction term,
ut is an error term, A1 and A2 are coe�cient matrices that describe the
dynamics in each of the regimes, and � is the threshold parameter.

As can be seen, the threshold model (�) has two regimes, defined by the
value of the error-correction term. As long as deviations from the equilib-
rium are lower or equal than the threshold, there is no tendency for the
variables xt to revert to an equilibrium (i.e., the variables would not be
cointegrated); on the contrary, if deviations from the equilibrium are greater
than the threshold, there is a tendency for the variables xt to move towards
some equilibrium (i.e., the variables would be cointegrated).

3
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Next, Hansen and Seo (2002) propose two heteroskedastic-consistent LM
test statistics for the null hypothesis of linear cointegration (i.e., there is
no threshold e�ect), against the alternative of threshold cointegration (i.e.,
model (�)). The first test would be used when the true cointegrating vector
is known a priori, and is denoted as:

supLM0 = sup
�L����U

LM(�0, �) (2)

where �0 is the known value of � (in the case analyzed below, �0 = 1);
whereas the second test would be used when the true cointegrating vector
is unknown, and is denoted as:

supLM = sup
�L����U

LM(�̃, �) (3)

where �̃ is the null estimate of �. In both tests, [�L, �U ] is the search region
set so that �L is the �0 percentile of ewt�1, and �U is the (1��0) percentile;
Andrews (�993) suggests setting �0 between 0.05 and 0.15. Finally, Hansen
and Seo (2002) develop two bootstrap methods to calculate asymptotic crit-
ical values and p-values.

3 R esu lt s

In Bajo and Esteve (�998), a procedure to test for the Fisher e�ect was pro-
posed as follows. The first step would be testing for the order of integration
of the variables nominal interest rate, and inflation rate (where the latter
would proxy the expected inflation rate, which is not observable). Next, if
the nominal interest rate and the inflation rate were both I(�), the following
equation would be estimated:

it = �+ ��t + �t (4)

where it is the nominal interest rate in period t, �t is the inflation rate from
t� 1 to t, �t is a stationary error term, and the constant � would proxy the
ex-ante real interest rate.

Then, if it and �t were cointegrated and the estimate of � not signifi-
cantly di�erent from one, there would be a full Fisher e�ect so that changes
in the expected inflation rate would be transmitted one-for-one to the nom-
inal interest rate. On the other hand, if it and �t were cointegrated and the
estimate of � significantly lower than one, there would be a partial Fisher
e�ect so that changes in the expected inflation rate would be transmitted
in a proportion � < 1 to the nominal interest rate, due to the presence of
partial money illusion. Finally, if it and �t were not cointegrated, some addi-
tional variables presumably influencing the nominal interest rate should be
introduced in the estimation of (4); see Bajo and Esteve (�998) for details.
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Instead of estimating a linear equation like (4), in this paper we are going
to analyze the relationship between nominal interest rate and inflation using
a nonlinear VECM as in (�), with wt�1 = it�1 � ��t�1. In the empirical
application we use quarterly data for Spain, obtained as averages of the
original monthly data, over the period �963:� to 2002:4. The variables are
defined as follows�:

• it: Long-run nominal interest rate (before February �978, private
bonds of electric utilities; from March �978 to December �992, cen-
tral government bonds at more than two years; from January �993,
central government benchmark bond of �0 years).

• �t: Inflation rate, computed as the annual percentage change (T
12
12 )

of the Consumer Price Index (CPI) (before December �995, national
CPI; from December �995 to November �996, interim indices for euro
area; from December �996, harmonised indices for euro area).

The data are taken from Bank of Spain (2003), tables 2.9 and 2.7, re-
spectively. The time evolution of the two series is shown in Figure �.

As a first step of the analysis, we have tested for the order of integration
of the two series. To this end, we have used a modified version of the Phillips
and Perron (�988) tests recently proposed by Ng and Perron (200�), which
tries to solve the main problems present in the conventional tests for unit
roots. Table � shows the results of the three tests, M̄ZGLS� , M̄ZGLSt , and
ADFGLS . As shown in the table, the null hypothesis of non-stationarity for
it and �t cannot be rejected, independently of the test. Consequently, both
series would be I(�) or integrated of first order.

Next, we have applied the tests of threshold cointegration proposed by
Hansen and Seo (2002), namely, supLM0 (for a given � = 1) and supLM
(for an estimated �). In both cases, the p-values are calculated using a para-
metric bootstrap method (with 5,000 simulation replications), as proposed
by Hansen and Seo (2002). To select the lag length of the VAR, we have
used the AIC and BIC criteria, both of them leading to l = 1; we also report
the results for l = 2 for the sake of comparison. The results of the tests are
reported in Table 2.

Threshold cointegration would appear at the �0% significance level when
l = 1 and � is fixed at unity. If, instead, � is estimated freely, evidence
on threshold cointegration is reinforced, since it now emerges at the 5%
significance level, and the null hypothesis of linear cointegration would be
more strongly rejected. In this case, the estimated cointegration vector

�Notice that the long-run nominal interest has been proxied by linking more than one
series, since a unique, homogeneous series is not available for the period analyzed. This
procedure, however, has been also applied in several other empirical studies of the Spanish
economy, such as those derived from the MOISEES model elaborated at the Ministry of
Economy; see, e.g., the studies included in Molinas, Sebastián and Zabalza (�99�).
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is (1,�0.50), i.e., di�erent to the theoretical values consistent with a full
Fisher e�ect, (1,�1). This result would indicate the presence of a partial
Fisher e�ect in the long run, with a transmission to the nominal interest
rate of 0.50 points of each point increase in the inflation rate, suggesting
that lenders would have su�ered some money illusion in the sense that the
nominal interest rate would have not been fully adjusted to compensate
them for a higher inflation.

On the other hand, the estimated threshold is �̂ = 0.80, and the cor-
responding two-regime threshold VAR (with heteroskedasticity-consistent
standard errors in parentheses) is:

�it =

����	
���


0.02
(0.01)

� 0.007
(0.03)

wt�1+ 0.20
(0.29)

�it�1� 0.02
(0.03)

��t�1+ u1t, wt�1 � 0.80

0.05
(0.02)

� 0.04
(0.01)

wt�1+ 0.36
(0.06)

�it�1+ 0.06
(0.05)

��t�1+ u2t, wt�1 > 0.80

��t =

����	
���


�0.59
(0.06)

+ 0.99
(0.10)

wt�1� 1.47
(0.80)

�it�1+ 1.00
(0.08)

��t�1+ u1t, wt�1 � 0.80

� 0.02
(0.02)

+ 0.02
(0.01)

wt�1+ 0.02
(0.08)

�it�1+ 0.79
(0.07)

��t�1+ u2t, wt�1 > 0.80

Hence, the first regime would occur when the divergence between the
nominal interest rate and the adjustment for inflation is below 0.80. This
would be the relatively unusual regime, including only 9% of the observa-
tions, and corresponds to two periods (�963-65 and �977-78) characterized
by a very high inflation rate (see Figure �). Accordingly, the associated
high degree of money illusion would have been reflected in negative ex-post
real interest rates, due to the lack of response of nominal interest rates (the
estimated coe�cient on the ECM is not significantly di�erent from zero).

In turn, the second or usual regime, with 9�% of the observations, would
occur when the divergence between the nominal interest rate and the adjust-
ment for inflation is above 0.80. This regime would correspond to periods
of “moderate” inflation, characterized by less money illusion, and a signifi-
cant response of nominal interest rates. However, such a response would be
quantitatively very small (with an estimated coe�cient on the ECM equal
to �0.04), which would provide further support to the hypothesis that the
Fisher e�ect would operate in the very long run.

Figure 2 plots the error-correction e�ect, i.e., the estimated response of
the nominal interest and inflation rates to the discrepancy between the for-
mer and the adjustment for the latter, in the previous period, holding the
other variables constant. It can be seen the flat, near zero, error-correction
e�ect on the left-hand side of the threshold parameter for the nominal inter-
est rate; and the very small, though significant, e�ect for both the nominal
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interest rate and inflation rate on the right-hand side of the threshold para-
meter. In contrast, for the high inflation regime, a sharp positive response of
inflation appears, which tends to become negative immediately afterwards,
so assuring that inflation does not increase without limit.

4 C onclusions

In this paper we have analyzed the role of nonlinearities in the relationship
between nominal interest rates and inflation, in order to shed some addi-
tional light on the mostly unfavorable evidence on the presence of a full
Fisher e�ect. Since the empirical application has been based in the case of
Spain for the period �963-2002, we have also tried to provide further evi-
dence regarding previous results on the subject by Bajo and Esteve (�998).
The empirical methodology has made use of Hansen and Seo’s (2002) recent
contribution, based on a threshold cointegration model that considers the
possibility of a nonlinear long-run relationship between the nominal interest
rate and the inflation rate, so cointegration between both variables should
be expected only once a certain threshold was reached.

Our results showed that the null hypothesis of linear cointegration be-
tween the nominal interest rate and the inflation rate was rejected in favor
of a two-regime threshold cointegration model, with the coe�cient on infla-
tion in the ECM estimated at 0.50. Therefore, a partial Fisher e�ect would
emerge in the long run, with a transmission to the nominal interest rate of
0.50 points of each point increase in the inflation rate, due to the presence
of some degree of money illusion.

In addition, a system of two regimes (interpreted as of high and “mod-
erate” inflation, respectively), would seem to characterize the discontinuous
or nonlinear adjustment of the nominal interest rate towards a long-run
equilibrium, with the threshold parameter estimated at 0.80. So, we could
expect a cointegrating relationship only when the divergence between the
nominal interest rate and the adjustment for inflation is above 0.80. Such
a regime would correspond to periods of “moderate” inflation, character-
ized by less money illusion, and a significant response of nominal interest
rates; in other words, only when the deviation from the equilibrium exceeds
a critical threshold, the system acts to move the variables back towards
the equilibrium. However, the response of the nominal interest rate would
be quantitatively very small, which would provide further support to the
hypothesis that the Fisher e�ect would operate in the very long run.

The above results would basically confirm and extend those of Bajo and
Esteve (�998), where the time period finished in �996. Transmission to the
nominal interest rate of each point increase in the inflation rate would be still
incomplete (although it would have increased from 0.32 to 0.50 points); and
a nonlinear response of the nominal interest rate to that divergence would
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have been detected, but quantitatively very small. Overall, the results would
reflect the presence of some degree of money illusion in the financial markets,
in the broad sense defined in Bajo and Esteve (�998), and Bajo, Díaz and
Esteve (2003). Money illusion, however, would seem to have decreased when
extending the time period, which would be consistent with the decrease in
inflation experienced by the Spanish economy in those years.
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Table �
Ng-Perron tests of unit roots

Case: p = 1, c̄ = �13.5

Variable k M̄ZGLS� M̄ZGLSt ADFGLS

it 7 -2.29 -0.84 -0.7�
�t 6 -3.99 -�.39 -�.35

Notes:
a No test statistic is significant at the usual levels. The critical values

are taken from Ng and Perron (200�), Table �.
b The autoregressive truncation lag, k, has been selected using theMAIC

information criterion, as proposed by Perron and Ng (�996).
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Table 2
Hansen-Seo tests of threshold cointegration

supLM0 supLM
l = 1 l = 2 l = 1 l = 2

Test statistic value �9.48 22.24 �9.85 22.�4
Calculated p-values 0.064� 0.�76 0.046�� 0.�39
Threshold parameter 0.89 0.90 0.80 0.90
Estimate of the cointegrating vector – – 0.50 �.00

Notes:
a *, and ** denote significance at the �0%, and 5% levels, respectively.

Fundación Centro de Estudios Andaluces



12

E2004/05



13

Fundación Centro de Estudios Andaluces





centrA:
Fundación Centro de Estudios Andaluces

Documentos de Trabajo

Serie Economía

E2001/01 “The nineties in Spain: so much flexibility in the labor market?’’,
J. Ignacio García Pérez y Fernando Muñoz Bullón.

E2001/02 “A Log-linear Homotopy Approach to Initialize the Parameterized
Expectations Algorithm’’, Javier J. Pérez.

E2001/03 “Computing Robust Stylized Facts on Comovement’’, Francisco J.
André, Javier J. Pérez, y Ricardo Martín.

E2001/04 “Linking public investment to private investment. The case of the
Spanish regions”, Diego Martínez López.

E2001/05 “Price Wars and Collusion in the Spanish Electricity Market”, Juan
Toro y Natalia Fabra.

E2001/06 “Expedient and Monotone Learning Rules”, Tilman Börgers,
Antonio J. Morales y Rajiv Sarin.

E2001/07 “A Generalized Production Set. The Production and Recycling
Function”, Francisco J. André y Emilio Cerdá.

E2002/01 “Flujos Migratorios entre provincias andaluzas y entre éstas y el
resto de España’’, J. Ignacio García Pérez y Consuelo Gámez
Amián.

E2002/02 “Flujos de trabajadores en el mercado de trabajo andaluz’’, J.
Ignacio García Pérez y Consuelo Gámez Amián.

E2002/03 “Absolute Expediency and Imitative Behaviour”, Antonio J.
Morales Siles.

E2002/04 “Implementing the 35 Hour Workweek by means of Overtime
Taxation”, Victoria Osuna Padilla y José-Víctor Ríos-Rull.

E2002/05 “Landfilling, Set-Up costs and Optimal Capacity”, Francisco J.
André y Emilio Cerdá.

E2002/06 “Identifying endogenous fiscal policy rules for macroeconomic
models”, Javier J. Pérez y Paul Hiebert.

E2002/07 “Análisis dinámico de la relación entre ciclo económico y ciclo del
desempleo en Andalucía en comparación con el resto de España”,
Javier J. Pérez, Jesús Rodríguez López y Carlos Usabiaga.



E2002/08 “Provisión eficiente de inversión pública financiada con
impuestos distorsionantes”, José Manuel González-Páramo y
Diego Martínez López.

E2002/09 “Complete or Partial Inflation convergence in the EU?”, Consuelo
Gámez y Amalia Morales-Zumaquero.

E2002/10 “On the Choice of an Exchange Regime: Target Zones Revisited”,
Jesús Rodríguez López y Hugo Rodríguez Mendizábal.

E2002/11 “Should Fiscal Policy Be Different in a Non-Competitive
Framework?”, Arantza Gorostiaga.

E2002/12 “Debt Reduction and Automatic Stabilisation”, Paul Hiebert,
Javier J. Pérez y Massimo Rostagno.

E2002/13 “An Applied General Equilibrium Model to Assess the Impact of
National Tax Changes on a Regional Economy”, M. Alejandro
Cardenete y Ferran Sancho.

E2002/14 “Optimal Endowments of Public Investment: An Empirical
Analysis for the Spanish Regions”, Óscar Bajo Rubio, Carmen
Díaz Roldán y M. Dolores Montávez Garcés.

E2002/15 “Is it Worth Refining Linear Approximations to Non-Linear
Rational Expectations Models?” , Alfonso Novales y Javier J.
Pérez.

E2002/16 “Factors affecting quits and layoffs in Spain”, Antonio Caparrós
Ruiz y M.ª Lucía Navarro Gómez.

E2002/17 “El problema de desempleo en la economía andaluza (1990-
2001): análisis de la transición desde la educación al mercado
laboral”, Emilio Congregado y J. Ignacio García Pérez.

E2002/18 “Pautas cíclicas de la economía andaluza en el período 1984-
2001: un análisis comparado”, Teresa Leal, Javier J. Pérez y
Jesús Rodríguez.

E2002/19 “The European Business Cycle”, Mike Artis, Hans-Martin Krolzig y
Juan Toro.

E2002/20 “Classical and Modern Business Cycle Measurement: The
European Case”, Hans-Martin Krolzig y Juan Toro.

E2002/21 “On the Desirability of Supply-Side Intervention in a Monetary
Union”, Mª Carmen Díaz Roldán.

E2003/01 “Modelo Input-Output de agua. Análisis de las relaciones
intersectoriales de agua en Andalucía”, Esther Velázquez Alonso.

E2003/02 “Robust Stylized Facts on Comovement for the Spanish
Economy”, Francisco J. André y Javier Pérez.



E2003/03 “Income Distribution in a Regional Economy: A SAM Model”,
Maria Llop y Antonio Manresa.

E2003/04 “Quantitative Restrictions on Clothing Imports: Impact and
Determinants of the Common Trade Policy Towards Developing
Countries”, Juliette Milgram.

E2003/05 “Convergencia entre Andalucía y España: una aproximación a sus
causas (1965-1995). ¿Afecta la inversión pública al crecimiento?”,
Javier Rodero Cosano, Diego Martínez López y Rafaela Pérez
Sánchez.

E2003/06 “Human Capital Externalities: A Sectoral-Regional Application for
Spain”, Lorenzo Serrano.

E2003/07 “Dominant Strategies Implementation of the Critical Path
Allocation in the Project Planning Problem”, Juan Perote Peña.

E2003/08 “The Impossibility of Strategy-Proof Clustering”, Javier Perote
Peña y Juan Perote Peña.

E2003/09 “Plurality Rule Works in Three-Candidate Elections”, Bernardo
Moreno y M. Socorro Puy.

E2003/10 “A Social Choice Trade-off Between Alternative Fairness
Concepts: Solidarity versus Flexibility”, Juan Perote Peña.

E2003/11 “Computational Errors in Guessing Games”, Pablo Brañas Garza
y Antonio Morales.

E2003/12 “Dominant Strategies Implementation when Compensations are
Allowed: a Characterization”, Juan Perote Peña.

E2003/13 “Filter-Design and Model-Based Analysis of Economic Cycles”,
Diego J. Pedregal.

E2003/14 “Strategy-Proof Estimators for Simple Regression”, Javier Perote
Peña y Juan Perote Peña.

E2003/15 “La Teoría de Grafos aplicada al estudio del consumo sectorial de
agua en Andalucía",  Esther Velázquez Alonso.

E2003/16 “Solidarity in Terms of Reciprocity",  Juan Perote Peña.

E2003/17 “The Effects of Common Advice on One-shot Traveler’s Dilemma
Games: Explaining Behavior through an Introspective Model with
Errors",  C. Monica Capra, Susana Cabrera y Rosario Gómez.

E2003/18 “Multi-Criteria Analysis of Factors Use Level: The Case of Water
for Irrigation", José A. Gómez-Limón, Laura Riesgo y Manuel
Arriaza.

E2003/19 “Gender Differences in Prisoners’ Dilemma", Pablo Brañas-Garza
y Antonio J. Morales-Siles. 

E2003/20 “Un análisis estructural de la economía andaluza a través de
matrices de contabilidad social: 1990-1999", M. Carmen Lima,
M. Alejandro Cardenete y José Vallés. 



E2003/21 “Análisis de multiplicadores lineales en una economía regional
abierta", Maria Llop y Antonio Manresa.

E2003/22 “Testing the Fisher Effect in the Presence of Structural Change:
A Case Study of the UK", Óscar Bajo-Rubio, Carmen Díaz-Roldán
y Vicente Esteve.

E2003/23 "On Tests for Double Differencing: Some Extensions and the Role
of Initial Values", Paulo M. M. Rodrigues y A. M. Robert Taylor.

E2003/24 "How Tight Should Central Bank’s Hands be Tied? Credibility,
Volatility and the Optimal Band Width of a Target Zone", Jesús
Rodríguez López y Hugo Rodríguez Mendizábal. 

E2003/25 "Ethical implementation and the Creation of Moral Values", Juan
Perote Peña. 

E2003/26 "The Scoring Rules in an Endogenous Election", Bernardo Moreno
y M. Socorro Puy.  

E2003/27 "Nash Implementation and Uncertain Renegotiation", Pablo
Amorós.

E2003/28 "Does Familiar Environment Affect Individual Risk Attitudes?
Olive-oil Producer vs. no-producer Households", Francisca
Jiménez Jiménez.

E2003/29 "Searching for Threshold Effects in the Evolution of Budget
Deficits: An Application to the Spanish Case", Óscar Bajo-Rubio,
Carmen Díaz-Roldán y Vicente Esteve.

E2003/30 "The Construction of input-output Coefficients Matrices in an
Axiomatic Context: Some Further Considerations", Thijs ten Raa
y José Manuel Rueda Cantuche.

E2003/31 "Tax Reforms in an Endogenous Growth Model with Pollution",
Esther Fernández, Rafaela Pérez y Jesús Ruiz.

E2003/32 "Is the Budget Deficit Sustainable when Fiscal Policy is
nonlinear? The Case of Spain, 1961-2001", Óscar Bajo-Rubio,
Carmen Díaz-Roldán y Vicente Esteve.

E2003/33 "On the Credibility of a Target Zone: Evidence from the EMS",
Francisco Ledesma-Rodríguez, Manuel Navarro-Ibáñez, Jorge
Pérez-Rodríguez y Simón Sosvilla-Rivero.

E2003/34 "Efectos a largo plazo sobre la economía andaluza de las ayudas
procedentes de los fondos estructurales: el Marco de Apoyo
Comunitario 1994-1999", Encarnación Murillo García y Simón
Sosvilla-Rivero.

E2003/35 “Researching with Whom? Stability and Manipulation”, José
Alcalde y Pablo Revilla. 

E2003/36 “Cómo deciden los matrimonios el número óptimo de hijos”,
Francisca Jiménez Jiménez.



E2003/37 “Applications of Distributed Optimal Control in Economics. The
Case of Forest Management”, Renan Goetz y Angels Xabadia.

E2003/38 “An Extra Time Duration Model with Application to
Unemployment Duration under Benefits in Spain”, José María
Arranz y Juan Muro Romero.

E2003/39 “Regulation and Evolution of Harvesting Rules and Compliance in
Common Pool Resources”, Anastasios Xepapadeas. 

E2003/40 “On the Coincidence of the Feedback Nash and Stackelberg
Equilibria in Economic Applications of Differential Games”,
Santiago J. Rubio.

E2003/41 “Collusion with Capacity Constraints over the Business Cycle”,
Natalia Fabra.

E2003/42 “Profitable Unproductive Innovations”, María J. Álvarez-Peláez,
Christian Groth.

E2003/43 “Sustainability and Substitution of Exhaustible Natural
Resources. How Resource Prices Affect Long-Term R&D-
Investments”, Lucas Bretschger, Sjak Smulders.

E2003/44 “Análisis de la estructura de la inflación de las regiones
españolas: La metodología de Ball y Mankiw”, María Ángeles
Caraballo, Carlos Usabiaga.

E2003/45 “An Empirical Analysis of the Demand for Physician Services
Across the European Union”, Sergi Jiménez-Martín, José M.
Labeaga, Maite Martínez-Granado.

E2003/46 “An Exploration into the Effects of Fiscal Variables on Regional
Growth”, Diego Martínez López.

E2003/47 “Teaching Nash Equilibrium and Strategy Dominance: A
Classroom Experiment on the Beauty Contest”. Virtudes Alba
Fernández, Francisca Jiménez Jiménez, Pablo Brañas Garza,
Javier Rodero Cosano.

E2003/48 "Environmental Fiscal Policies Might be Ineffective to Control
Pollution", Esther Fernández, Rafaela Pérez y Jesús Ruiz.

E2003/49 "Non-stationary Job Search When Jobs Do Not Last Forever: A
Structural Estimation to Evaluate Alternative Unemployment
Insurance Systems", José Ignacio García Pérez.

E2003/50 “Poverty in Dictator Games: Awakening Solidarity”, Pablo
Brañas-Garza.

E2003/51 “Exchange Rate Regimes, Globalisation and the Cost of Capital in
Emerging Markets” Antonio Díez de los Ríos.

E2003/52 “Opting-out of Public Education in Urban Economies”. Francisco
Martínez Mora.



E2004/01 “Partial Horizontal Inequity Orderings: A non-parametric
Approach”, Juan Gabriel Rodríguez, Rafael Salas, Irene Perrote.

E2004/02 “El enfoque microeconómico en la estimación de la demanda de
transporte de mercancías. Análisis desde una perspectiva
regional”, Cristina Borra Marcos, Luis Palma Martos.

E2004/03 “El marco del SEC95 y las matrices de contabilidad social:
España 19951”, M. Alejandro Cardenete, Ferran Sancho.

E2004/04 “Performing an Environmental Tax Reform in a Regional
Economy. A Computable General Equilibrium Approach”,
Francisco J. André, M. Alejandro Cardenete, E. Velázquez.

E2004/05 “Is the Fisher Effect Nonlinear? Some Evidence for Spain, 1963-
2002”, Óscar Bajo-Rubio, Carmen Díaz-Roldán, Vicente Esteve.



centrA:
Fundación Centro de Estudios Andaluces

Normas de publicación de Documentos de Trabajo
centrA Economía

La Fundación Centro de Estudios Andaluces (centrA) tiene como uno de sus objetivos
prioritarios proporcionar un marco idóneo para la discusión y difusión de resultados
científicos en el ámbito de la Economía. Con esta intención pone a disposición de los
investigadores interesados una colección de Documentos de Trabajo que facilita la
transmisión de conocimientos. La Fundación Centro de Estudios Andaluces invita a la
comunidad científica al envío de trabajos que, basados en los principios del análisis
económico y/o utilizando técnicas cuantitativas rigurosas, ofrezcan resultados de
investigaciones en curso.

Las normas de presentación y selección de originales son las siguientes: 
1. El autor(es) interesado(s) en publicar un Documento de Trabajo en la serie de

Economía de centrA debe enviar su artículo en formato PDF a la dirección de email:
wpecono@fundacion-centra.org

2. Todos los trabajos que se envíen a la colección han de ser originales y no estar
publicados en ningún medio de difusión.  Los trabajos remitidos podrán estar
redactados en castellano o en inglés.

3. Los originales recibidos serán sometidos a un breve proceso de evaluación en el
que serán directamente aceptados para su publicación, aceptados sujetos a
revisión o rechazados. Se valorará, asimismo, la presentación de¡ trabajo en
seminarios de centrA.

4. En la primera página deberá aparecer el título del trabajo, nombre y filiación del
autor(es), dirección postal y electrónica de referencia y agradecimientos. En esta
misma página se incluirá también un resumen en castellano e inglés de no más de
100 palabras, los códigos JEL y las palabras clave de trabajo.

5. Las notas al texto deberán numerarse correlativamente al pie de página. Las
ecuaciones se numerarán, cuando el autor lo considere necesario, con números
arábigos entre corchetes a la derecha de las mismas.

6. La Fundación Centro de Estudios Andaluces facilitará la difusión electrónica de los
documentos de trabajo. Del mismo modo, se incentivará económicamente su
posterior publicación en revistas científicas de reconocido prestigio.




