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ABSTRACT

The aim of this paper is to test the significance of the hysteresis effect in an typical
aggregated Phillips-type wage equation (curve). More specifically, using alternatively
the theoretical specifications of Setterfield (1993) and Blanchard and Summers
(1986), concerning the hyteresis/insider-outsider variable, we will try to test its effect
upon the Greek Phillips wage curve for a prolonged period of time (1960-2007¢). Our
method of estimation will be twofold: the simple OLS process and the Johansen co-
integration-based error-correction procedures (ECM-GE). The results favour the
unemployment persistence hypothesis, in the simple OLS case, and the hysteresis

effect in the ECM-GE approach.

J.E.L. Classification : E51.
Keywords : Hysteresis, Phillips curve, ECM-GE process.



1. Introduction

The basic aim of this paper is to test the significance of the hysteresis variable in an
aggregated wage Phillips curve. More specifically, using alternatively the Setterfield
(1993) and the Blanchard and Summers (1986) specification of the hysteresis/insider-
outsider variable, we will try to test its effect upon the Greek Phillips curve for a
prolonged period of time (1960-2007). In addition the method of estimation will be
twofold: A simple OLS process and the co-integration procedure. In this way we will
check whether the method of estimation affects the results produced.

The paper is constructed accordingly. Section 2 presents the standard Phillips
wage curve which we will use'. Then the different hyteresis/insider-outsider variable
specification is presented which will next be embedded —as a proxy of the labor
market condition- in the typical Phillips curve. Section 3 presents the data we will use
in our econometric estimation. Section 4 briefly presents the econometric
methodology (in particular the specific co-integration process) and finally section 5

concludes upon the hysteresis significance in the wage determination process.

2. The typical Phillips curve
Following the existing literature on the nominal wage determination process, we can
comment that the Coe (1985) specification is one of the most commonly used. More

analytically :

W=a,+a, *P° —a,*(U-U")+ a,Z, (1)

where : W, stands for the nominal wage changes,

P¢ , stands for the expected inflation,
U”, stands for the natural rate of unemployment

U , stands for the actual rate of unemployment

Z , stands for exogenous variables e.g. productivity etc.

" Apart from the standard Phillips-type wage equation in the international literature we also
have the reduced form (non-wage) Phillips curve. In this reduced form a different
specification of hysteresis appears (see Gordon (1989) and Burger and Marinkov (2006)). But
this form is beyond the main aim of this paper.
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Given the aforementioned wage determination process, there are many
different proxies for the labor market effect [e.g. the (U —U") term] which were

implemented in the literature. Such proxies usually represented different labor
theories. However, in the theoretical area of the “hysteresis/insider-outsider effect” we
have two famous proxies: That of Setterfield (1993) and that of Blanchard and
Summers (1986). The first one is an unemployment specification of hysteresis in the

wage determination process and the second an employment one.

2.1. The Hysteresis/ insider-outsider specification

In the economic literature, the idea of an hysteresis effect was actually linked with the
existence of "multiple equilibria" in the labor market. In other words, the perception
behind hysteresis is that there are serious doubts on whether a unique and long run
Walrasian “natural” level of unemployment rate exists in the economy. So in a typical
Phillips-type wage curve, this hysteresis idea was mainly proxied by the following

two alternatives” :

The Setterfield’s specification

This specification of the phenomenon of hysteresis originates from its strict
scientific definition. More analytically, according to Cobham and Williams (1998)
“Hysteresis is defined as a phenomenon whereby changes in some property of a
physical system lag behind changes in the factor causing it. It implies that the present
state of the system is dependent upon its past behaviour.” Alongside with this
definition, Setterfield (1993) treats hysteresis as a “random walk™ process relative to
the co-called “natural” level of unemployment rate (e.g. the U variable in the wage

model 1). In algebraic terms this is interpreted as :
U =n*U,_ +Z, )

Substituting now (2) into (1) we end up with :

W=a,+a *P° —b *U, +b,AU, + b,Z, (3)

where :

* Another form of hysteresis specification in a Phillips-type wage curve was proposed by Coe
(1988) with sort term and long term differentiation of the unemployment variable.
Unfortunately Greece constructed such data only recently (1998 onwards). Therefore we do
not have enough observations for testing econometrically such hysteresis specification.
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by =a,*(1-mn)
b, =a, *n

b,=a;+a,

The alternative interpretation regarding the unemployment effect is :
1. If 7=1 and consequently b, =0 then the hysteresis effect exists and is expected to
affect the wage determination process in equation (3),
2. 1f 7<1 and consequently b, #0 then unemployment persistence’ will be the case
in equation (3) and finally
3. If 7=0 and consequently b, =1 then a walrasian “natural” level of unemployment

exists in the examined economy.

The Blanchard and Summers’ specification
The determination of the hysteresis/insider-outsider effect in this case is based

on the employment variable ( Empl). Since it is a more complicated case than the

previous one, we only present the final stage of the wage determination process which

in algebraic form is* :

W=a,+a *P° +b, *Empl, , +b,Empl, , + a,Z, 4)
where :
Empl , stands for the level of employment

expecting b, >0 and b, <0.

According to the authors, the only hypothesis to be tested here is whether
b, =—=b,. If such a restriction is valid then hysteresis exists in the examined wage
equation.

We now move to the data description of our study and the time period selected

for testing hysteresis effect.

3 With the term “unemployment persistence” we describe the case where the labor market [the
unemployment level] take some time to return to its “natural” level, after an adverse negative
shock in the economy (see Coe, 1988).

* For an analytical presentation of how we end up with the wage equation 4, see section 3.2
of the Blanchard and Summers (1986) paper or section IV in Moghadam and Rijckeghem
(1994) paper.
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4. The Data

The estimation period is from 1960 to 2007°. So it is considered as a prolonged period
of time. Regarding the data, our main source was Eurostat. More analytically, the
nominal wages (w : nominal compensation per employee in euro), the unemployment

(U) and the employment (Emplo) variables where taken from Eurostat. From

AMECO [Macroeconomic Series Data Base (European Commission, Directorate
General Economics and Finance)] we got the consumer price index variable (C.P.1.)
in order to create the inflation term (). Finally, the productivity term

GDP. 2000

(©= Employment

) was constructed with the help of both AMECO (regarding GDP)

and Eurostat (regarding Employment). Note that GDP,go9 implies that the nominator
of the productivity variable is at constant prices of 2000. Finally, apart from the

aforementioned variables there is also a dummy variable ( Dummy ) which takes the

value one (1) for the time period of 1980, 1983, 1984 and 1986 when income policies
were applied (see diagram 2) for the nominal wage changes (AW ). Finally, it is

important to mention that we use annual data.

4. The econometric methodology and the empirical Results

4.1. The econometric methodology

As mentioned before, the methods of estimation employed will be the simple O.L.S.
method and the Johansen co-integration-based error-correction (ECM-GE) method.
More specifically, with the OLS method we will directly estimate the wage equations
(3) and (4) according to their theoretical structure, while in the ECM-GE case we will
follow the co-integration process. This implies that in the second method of
estimation, unit root tests will be initially implemented for all variables included [e.g.
will test whether our variables are I(1) or 1(2)].

Then, before the final implementation of the ECM-EG process, the existence
of the number of co-integrated vectors () between the participating variables will be
traced. In other words, using the Johansen’s methodology (Johansen and Juselius,
1990), we will implement a k-dimensional Vector Autoregressive Model (VAR) of

the following form:

> The 2006 and 2007 data are estimations given from the data sources.
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k
P=p+ ) IP, +e, ()

j=1
where P; 1s a (nx1) vector and e, are Gaussian residuals. The VAR in equation (5) will
be reparameterized into a Vector Error Correction (VECM) form:
k-1
AP, =c+TIP_ + Y B,AP_, +¢, (5a)
j=1
where I1 is a (nxn) matrix of long-run and adjustment parameters, B; is a (nxn) matrix
of the short-run parameters, ¢, is the vector of i.d.(0, £) and j is the number of lags.
Following the typical Johansen procedure, the Trace and Maximum Eigenvalue
statistics are implemented in order to determine the rank of IT in equation (5a) and to
reach a conclusion on the number of co-integrating vectors (7 ) in our EVAR system.
However it is crucial to mention here that the number of the existing co-

integrating vectors (e.g. if »=1,2...p with p <n) are very sensitive to the number of

lagged variables (7 ) of the initial vector (5) [see Karfakis, 2004].

For that reason five (5) different lag’s selection criteria will be implemented.
These are : The modified LR test statistic (LR), the Final Prediction Error test (FPE),
the Akaike Information Criterion (4/C), the Schwarz Information Criterion (SC) and
finally the Hannan-Quinn information criterion (HQ). Of course in most of the
examined empirical cases the aforementioned selection criteria do not all agree among
the optimal lag length. In that case the majority view will be selected as a kind of sub-
optimal solution to the number of lagged variables for our E.V.A.R. (7 ) model.

After the crucial issue of determining the number of the existing co-integrated
vectors (7 ) among the participating variables, we will proceed to the implementation
of the ECM-EG process in our aggregate wage equations. Then, as a final stage, we
will compare the results produced —regarding hysteresis effect on wage model- from

the two econometric methodologies.

4.2. The empirical results

The labour market condition

Before we proceed to our econometric results, it is necessary to present and discuss
briefly the way unemployment was evolved these 48 years (almost half a century) in

the Greek labour market. As we can see from diagram 1, it is very difficult, after all

14



those years, to accept the existence of a “natural” level of unemployment in the
economy.

As reported in Panagopoulos (2000 and 2007), unemployment in Greece can
be separated in different periods of fluctuation. More analytically, we have the first
period of relatively low unemployment back in ‘60s, when its level was around 5%
and GDP growth was about 6-7%. Then we have the second period of ‘70s with the
lowest reported level of unemployment (about 2%) which was accompanied by
investments mainly in (public) services and a GDP growth of 5%. As it is obvious
from diagram 1, the period of low unemployment ended in the early ‘80s and it
peaked at 1999 with a double digit level (almost 12%).

Nevertheless, the latter prolonged period (1983-1999) can separated in two
parts: the first part, 1983-1991, where unemployment -after an explosive increase-
stabilised around 7%° and the second part, 1993-1999, when it reached 12%. The
interesting point is that in both sub-periods the GDP growth was about 2.5%. The
basic reason for this differentiation, regarding the unemployment rate, is that in the
second sub-period we have, first, the inflow of immigrants from both the ex-
communist countries plus the immigrants from the developing world and second, the
positive technological shock (e.g. the extensive operation of PCs in the economy)
which, due to the insider-outsider theory, was not considered so beneficiary to the
outsiders of the labour market.

From that year onwards (1999- ), we have a decline of unemployment -taking
into consideration that the 2006 and 2007 data (9.7%) are estimates- accompanied by
relatively high GDP growth (3-4%).

Regarding now the employees’ real wage performance (see diagram 2) we can
comment the following: during ‘60s and up to 1972 we have an increase of the
employees’ real income. Then, for a substantial time period (1978-1996), the
employees’ real wage was declining. Finally, from that period onwards we have a
small improvement of their real income (taking into consideration that the 2006 and

2007 data are estimates).

The empirical results

® For an analytical presentation of the reasons that caused this explosive increase of
unemployment in that period see OECD Economic Surveys (1996).
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Turning now to the empirical results, we will begin our discussion from the
simple OLS results. More analytically, in Table 1a and 1b, we present the results of a
typical Phillips-type aggregate wage equation (1960-2007¢) in non-log and log form
respectively. In both Tables equations (1) and (2) incorporate Setterfield’s definition
of the labor market proxy, while equations (3) and (4) incorporate the Blanchard and
Summers corresponding definition. From the first two equations it is obvious that

apart from the income policy variable [ Dummy ], both the level [U, , or LU, ] and
the change [AU,_, (%) or ALU,_,] of unemployment are statistically significant terms.

This is a strong indication for a persistence rather than an hysteresis effect in the
Greek labor market.

On the other hand, in equations (3) and (4) of Table la, the Blanchard and
Summers definition of hysteresis is tested. From the values of the employment lagged

coefficients [ Empl, ,and Empl,_,] it is obvious that their hysteresis hypothesis is

accepted in both equations. On the other hand, the corresponding logged estimations
of Table 1b [equations (3) and (4)] give different coefficients on employment
variables [ LEmpl, ,and LEmpl, ,]. In that case Wald tests were implemented in both
models of Table 1b, in order to get a clear picture on whether the hysteresis
hypothesis can be accepted. Both X *(1) Wald test results favor the existence of an
hysteresis effect in the two Blanchard and Summers type wage equations
[ X*(1)=4,07 in equation (3) and X *(1)=1,43 in equation (4)]. Nevertheless, it is not
negligible to report that all tested lagged employment variables were not statistically
significant.

As an overall comment, regarding Table 1a and 1b, we consider important to
report that equations (1) and (2) of Table 1a are the best performing wage models of
our OLS estimation. More specifically, in these two equations there is no
autocorrelation problem in the residuals of the regressions and moreover the labor
market proxies are statistically significant. Moreover, the non-logged regressions “fit”
better the data than the logged one since we do not loose information regarding the
inflation variable’. For this last reason the co-integration and error correction

methodology which is applied next will not be logged.

" In early ‘60s we have some years with recorded zero level of inflation.
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We now turn to the second part of our econometric work which is the
implementation of more co-integration techniques for testing the hysteresis alternative
specifications. However before the error correction estimations, in Table 2, we present
the Unit root A.D.F. tests for all variables included in our wage models. According to
the results produced, productivity, the nominal wage and the employment variables

are integrated of order one [e.g. Py,W,Emplo~I1(1)]. On the other hand, the

consumer price index and the unemployment variables are integrated of order two
[e.g. C.P.L and U~I1(2)"].

The above Unit root A.D.F. result and in particular that of the C.P.I. variable,
compel us to test for the existence of two alternative Johansen co-integrating vectors
(7) among our variables [see Tables 3a and b] : One which strictly follow the rule
that all the re-parameterized variables of our Vector Error Correction model (VECM)

will be /(0) and one where —for the sake of the economy theory- the CP/ term will not
be. More specifically, the two tested alternative Johansen’s co-integrating vectors are
[W,AU,x, Py, Dummy]and [W,AU,C.P.1., Py, Dummy ]| respectively.

In addition and in accordance with the Blanchard and Summers view on

hysteresis effect specification, we also tested the [W, Empl,C.P.1., Py, Dummy ] and
the [W, Empl, , Py, Dummy | vectors. However, the first vector was rejected by the

five VAR lag length criteria (a strong indication for the rejection of any co-integrating
vector) while the second vector, although accepted only by the Max-Eingenvalue test
of the Johansen’s procedure, had a statistically insignificant’ error correction term
(E.C.T)).

From Johansen’s co-integration tests (Tables 3a and 3b), we realize that the
vectors [W,AU,x, Py, Dummy] and [W,AU,C.P.1., Py, Dummy ] are accepted from
the data and therefore only for them we can continue in the error correction
implementation process. In economic terms, only the Setterfield’s type of wage

equation qualified for the final ECM-GE procedure.

¥ The ADF test result upon the unemployment variable is a further indication that there is no
“natural” level of unemployment in the Greek labour market. In other words, borrowing the
Setterfield terminology, even the change of unemployment might behave as a “random walk”
process.

? All the above results are available upon request.
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Table 4 presents the ECM-GE results for the two different cases (Case 1 and 2
related to the different inflation specification) of the Setterfield’s wage model. In the
first ECM-GE wage model (case 1) -where we use the inflation variable (7 ) in the
long-run model- we can observe that the hysteresis effect is positive and significant

(as expected) while the productivity (APy) and the income policy term ( Dummy )

were also significant with the expected signs.

In the second ECM-GE wage model (case 2) we got almost the same results
with the first case. In other words, despite the different treatment of the C.P./. variable
-in the co-integrating vectors of Table 3 (a and b)- the results where not seriously
affected in the error correction process. Both inflation (7 ) and change of inflation

(Ax ) terms in cases 1 and 2 respectively were proven statistically insignificant.

5. Concluding comments

In this paper we have actually extended the work done back in 2000, both in terms of
data and in terms of econometric methodology. This time the new set of data and the
more sophisticated econometric techniques allow us to be more analytical concerning
the results produced.

Therefore we can report here that the simple OLS methodology qualifies the
existence of unemployment persistence in the Greek labor market. Moreover it
appears that the data “fit” better with the Setterfield’s wage model. On the other hand,
the ECM-GE methodology seems to favor the existence of an hysteresis effect in
Setterfield type aggregate wage equation.

In economic terms, if we accept the simple OLS results, the existence of
unemployment persistence in the Greek labor market implies that a Walrasian
“natural” level of unemployment may exist in the long run. However, due to the
relatively small size of the Greek economy, even a small negative shock can drive
unemployment away from that level. In other words, in small economies —like the
Greek one- relative small negative economic shocks may prohibit the labor market
from returning to its long run “natural” level. Moreover, we have to consider that in
such [small] economies the line between hysteresis and unemployment persistence is
not so clear.

On the other hand, if we accept the ECC-EG results, then the importance of

the hysteresis effect (the positive sign of the A’U variable in the dynamic model) in
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the wage determination process is obvious and it should be interpreted according to
the insiders-outsiders theory. More analytically, it signifies that in the Greek public
driven economy (for the bigger part of the examined time period) any insider who, for
some reason, turned out to be an outsider, creates an awkward beneficiary effect for
the remaining insiders. In other words, the smaller group of remaining employees
were in a better off position for negotiating (with their employers which in the most of
the cases was and still is the Greek state) their wages. In addition, the smaller
remaining group of insiders, even in the private sector, were and still are “protected”
by state legislation that prohibits any lay off above 2% of the employed force.

Overall, regardless of the econometric method of estimation, -in other words
regardless if the labor market “suffers” from unemployment persistence or hysteresis-
for the Greek economy it is rather difficult to accept first, the existence of a “natural”
level of unemployment and second, that the different labor market proxies are

insignificant for the wage determination process.
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Diagram 1
The Unemployment rate (1960-2007¢)
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Diagram 2
The long run relationship between
nominal wage changes (AWages) and inflation
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Table 1a’
A simple OLS Phillips-type aggregate wage equation (1960-2007¢)

-w

Dependent variable : AW, (= u)
-1
&) 2) A3) “)
cons tant 19.3 17.9 40.6 29.49
(5,15) (3,91) (2,94) (1,99)
AW, - 0.06 - 0.23
(0,51) (1,82)
Az, -0.25 -0.22 0.03 0.09
(-1,68) (-1,40) (0,24) (0,60)
U, -1.31 -1.22 - -
(-4,39) (-3,58)
AU, (%) 0.22 0.21 - -
(4,03) (3,74)
Empl,_, - - 0.02 0.02
(1.17) (1,42)
Empl,_, - - -0.03 -0.03
(-1,63) (-1,77)
AQ,, -0.01 0.008 0.09 0.19
(-0,04) (0,03) (0,30) (0,62)
Dummy° -12.6 -12.6 -11.3 -11.7
(-4,71)  (-4,69) (-3,56) (-3,79)
R? 0,57 0,57 0,38 0,43
LM.(4) 3,66 3,32 8,68 5,32

0. The dummy variable takes the value of one (1) for the time period of 1980, 1983, 1984 and
1986 when income policies were applied.
3. t-statistics appear at the parentheses.

22



Table 1b
A simple OLS Phillips-type aggregate wage equation (1962-2007¢)

Dependent variable (L=log)* :  ALW,(=LW,-LW, )

(1) (2) 3) “4)
constant 0.23 0.21 2.76 1.73
(3,76) (2,90) (2,00) (1,17)
ALW,_, - 0.05 - 0.24
(0,43) (1,67)
Az, -0.02 -0.01 0.0006 0.01
(-1,26) (-1,03) (0,03) (0,51)
LU, -0.06 -0.06 - -
(-4,06) (-3,21)
ALU, 0.22 0.21 - -
(3,34) (3,17)
LEmpl,_, - - 0.90 1.12
(1.12) (1.41)
LEmpl,_, - - -1.23 -1.33
(-1,58) (-1,74)
ALQ, 0.09 0.11 0.05 0.18
(0,40) (0,44) (0,14) (0,51)
Dummy° -0.12 -0.12 -0,10 -0.11
(-4,49) (-4,46) (-3,46) (-3,68)
R’ 0,57 0,57 0,39 0,44
LM .(4) 12,6 11,4 6,4 3,1
*in logs

0. The dummy variable takes the value of one (1) for the time period of 1980, 1983, 1984 and
1986 when income policies were applied.
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Table 2
A.D.F. Unit root tests

Hypothesis

testing" 1(0) I(1) 1(2)
/4 -0.99 -5.32

U -2.88 -2.84 -6.30
C.PI. (m) -2,17 -1.90 -7.06
Emplo -2.60 -6.86

Py -3.56 -5.01

. The lag length selection in the unit root test is the Schwarz Information Criterion

Table 3a

The Johansen’s Co-integration test results for the long-run
relationship among the (7 ) variables of the wage equation (1960-2007¢)

Selected co-integrated Vector, (7) :
(W,AU, z, Py, Dummy)

Hypothesis: No. of lags A Max Critical Value
Ho H, (lag selection- k) eigenvalue test 5%
r=0 r=1 1 37.83 33.87
r<l r=2 1 25.31 27.58
<2 r=3 1 20.42 21.13
r<3 r=4 1 10.72 14.26
<4 r=5 1 03.88 3.84
* number of cointegrating Vectors, r =1
Hypothesis: No. of lags A Trace Critical Value
Ho H, (lag selection- k) 7 eigenvalue test 5%
r=0 r=1 1 98.19 47.21
r<l r=2 1 60.35 29.68
r<2 r=3 1 35.03 15.41
r<3 r=4 1 14.61 3.76
r<4 r=5 1 03.88 3.76

* number of cointegrating Vectors, »=3

f. The lag selection criterion was based on the agreement of all the lag length selection tests
(i.e. LR, F.RE, AIC., H.Q. tests).
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Table 3b

The Johansen’s Co-integration test results for the long-run
relationship among the (7 ) variables of the wage equation (1960-2007¢)

Alternative selected co-integrated Vector, (7):
(W,AU,C.P.1., Py, Dummy)

Hypothesis: No. of lags A Max Critical Value

Ho H, (lag selection- k) eigenvalue test 5%

r=0 r=1 2 38.42 33.87

r<l r=2 2 29.53 27.58
<2 r=3 2 22.56 21.13

r<3 r=4 2 8.61 14.26
<4 r=>5 2 4.79 3.84

* number of cointegrating Vectors, » =3

Hypothesis: No. of lags A Trace Critical Value
Ho H, (lag selection- k)~ eigenvalue test 5%
= r=1 2 103.94 69.81
r<l r=2 2 65.51 47.85
<2 r=3 2 35.98 29.79
r<3 r=4 2 13.41 15.49
<4 r=>5 2 04.79 3.84

* number of cointegrating Vectors, »=3

f. The lag selection criterion was based on the agreement of all the lag length selection tests
(i.e. LR, F.RE., AILC., HQ. tests).
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Table 4
The E.C.M.-GE aggregate wage equation

Case 1 : with co-integrated Vector (7 ): W,AU, x, Py, Dummy

The ECM-GE dynamic model :

AW =5.66+0.16AW, , —0.13A7z,_, +0.20A*U,_, +0.42APy, | —0.13Dummy —

(4,28) (1,34)  (=0.17) (3.42) (2.14)  (-4.67)
~0.99ECT,
(—2.68)

X vomaiy =1.04 LM(2)=148 ARCH(1)=0.01 R>=0.51

Case 2 : with co-integrated Vector (r): W,AU,CPI, Py, Dummy
The ECM-GE dynamic model :

AW =2.57+0.23AW,_, +0.16x, , +0.17A%U,_, +0.61APy, , —0.11Dummy —
(1,16) (1,93) (1.24)  (2.78) (2.57)  (-3.48)

~1.43ECT,_,

(—2.01)

X% Normaiy =0.04 LM(2)=2,36 ARCH(1)=0,06 R*=0.49

26



No 89
No 88
No 87

No 86

No 85

No 84A

No 83

No 82

No 81

No 80

No 79

No 78

No 77

No 76

No 75

No 74

No 73

No 72

No 71

IN THE SAME SERIES

N. Benos, “Education Policy, Growth and Welfare". Athens, 2007.
P. Baltzakis, "Privatization and deregulation". Athens, 2006 (In Greek)..

Y. Panagopoulos and I. Reziti, "The price transmission mechanism in the Greek
food market: An empirical approach”. Athens, 2006.

P. 1. Prodromidis, " Functional Economies or Administrative Units in Greece: What
Difference Does It Make for Policy?" Athens, 2006. Published in: Review of Urban
& Regional Development Studies, vol. 18.2, 2006, 144-164.

P. 1. Prodromidis, "Another View on an Old Inflation: Environment and Policies in
the Roman Empire up to Diocletian’s Price Edict". Athens, 2006.

E. Athanassiou, "Prospects of Household Borrowing in Greece and their
Importance for Growth". Athens, 2006.

G. C. Kostelenos, "La Banque Nationale de Gréce et ses statistiques monétaires
(1841-1940)". Athénes, 2006. Published in: Mesurer la monnaie. Banques
Centrales et construction de I’ autorité monétaire (XIX°-XX° siecle), Paris: Edition
Albin Michel, 2005, 69-86.

P. Baltzakis, "The Need for Industrial Policy and its Modern Form". Athens, 2006
(In Greek).

St. Karagiannis, "A Study of the Diachronic Evolution of the EU’s Structural
Indicators Using Factorial Analysis". Athens, 2006.

I. Resiti, "An investigation into the relationship between producer, wholesale and
retail prices of Greek agricultural products". Athens, 2005.

Y. Panagopoulos, A. Spiliotis, "An Empirical Approach to the Greek Money
Supply". Athens, 2005.

Y. Panagopoulos, A. Spiliotis, "Testing Alternative Money Theories: A G7
Application". Athens, 2005.

I. A. Venetis, E. Emmanuilidi, "The fatness in equity Returns. The case of Athens
Stock Exchange". Athens, 2005.

I. A. Venetis, 1. Paya, D. A. Peel, "Do Real Exchange Rates “Mean Revert” to
Productivity? A Nonlinear Approach". Athens, 2005.

C. N. Kanellopoulos, "Tax Evasion in Corporate Firms: Estimates from the Listed
Firms in Athens Stock Exchange in 1990s". Athens, 2002 (In Greek).

N. Glytsos, "Dynamic Effects of Migrant Remittances on Growth: An Econometric
Model with an Application to Mediterranean Countries". Athens, 2002. Published
"The contribution of remittances to growth: a dynamic approach and empirical
analysis" in: Journal of Economic Studies, December 2005.

N. Glytsos, "A Model Of Remittance Determination Applied to Middle East and
North Africa Countries". Athens, 2002.

Th. Simos, "Forecasting Quarterly GDP Using a System of Stochastic Differential
Equations". Athens, 2002.

C. N. Kanellopoulos, K. G. Mavromaras, "Male — Female Labour Market
Participation and Wage Differentials in Greece". Athens, 2000. Published in:
Labour, vol. 16, no. 4, 2002, 771-801.

27



No 70

No 69

No 68

No 67

No 66

No 65
No 64

No 63

No 62

No 61

No 60

No 59

No 58

No 57

No 56

No 55

No 54

St. Balfoussias, R. De Santis, "The Economic Impact of The Cap Reform on the
Greek Economy: Quantifying the Effects of Inflexible Agricultural Structures".
Athens, 1999.

M. Karamessini, O. Kaminioti, "Labour Market Segmentation in Greece: Historical
Perspective and Recent Trends". Athens, 1999.

S. Djajic, S. Lahiri and P. Raimondos-Moller, "Logic of Aid in an Intertemporal
Setting". Athens, 1997.

St. Makrydakis, "Sources of Macroecnomic Fluctuations in the Newly
Industrialized Economies: A Common Trends Approach". Athens, 1997. Published
in: Asian Economic Journal, vol. 11, no. 4, 1997, 361-383.

N. Christodoulakis, G. Petrakos, "Economic Developments in the Balkan Countries
and the Role of Greece: From Bilateral Relations to the Challenge of Integration".
Athens, 1997.

C. Kanellopoulos, "Pay Structure in Greece". Athens, 1997.

M. Chletsos, Chr. Kollias and G. Manolas, "Structural Economic Changes and their
Impact on the Relationship Between Wages, Productivity and Labour Demand in
Greece". Athens, 1997.

M. Chletsos, "Changes in Social Policy - Social Insurance, Restructuring the
Labour Market and the Role of the State in Greece in the Period of European
Integration". No Athens, 1997.

M. Chletsos, "Government Spending and Growth in Greece 1958-1993: Some
Prelimi-nary Empirical Results". Athens, 1997.

M. Karamessini, "Labour Flexibility and Segmentation of the Greek Labour Market
in the Eighties: Sectoral Analysis and Typology". No Athens, 1997.

Chr. Kollias and St. Makrydakis, "Is there a Greek-Turkish Arms Race?: Evidence
from Cointegration and Causality Tests". No Athens, 1997. Published in: Defence
and Peace Economics, vol. 8, 1997, 355-379.

St. Makrydakis, "Testing the Intertemporal Approach to Current Account Determi-
nation: Evidence from Greece". No Athens, 1996. Published in: Empirical
Economics, vol. 24, no. 2, 1999, 183-209.

Chr. Kollias and St. Makrydakis, "The Causal Relationship Between Tax Revenues
and No Government Spending in Greece: 1950-1990". No Athens, 1996. Published
in: The Cyprus Journal of Economics, vol. 8, no. 2, 1995, 120-135.

Chr. Kollias and A. Refenes, "Modelling the Effects of No Defence Spending
Reductions on Investment Using Neural Networks in the Case of No Greece". No
Athens, 1996.

Th. Katsanevas, "The Evolution of Employment and Industrial Relations in Greece
(from the Decade of 1970 up to the Present)". Athens, 1996 (In Greek).

D. Dogas, "Thoughts on the Appropriate Stabilization and Development Policy and
the Role of the Bank of Greece in the Context of the Economic and Monetary Union
(EMU)". Athens, 1996 (In Greek).

N. Glytsos, "Demographic Changes, Retirement, Job Creation and Labour Shortages
in Greece: An Occupational and Regional Outlook". Athens, 1996. Published in:
Journal of Economic Studies, vol. 26, no. 2-3, 1999, 130-158.

28



No 53

No 52

No 51

No 50

No 49

No 48

No 47

No 46

No 45

No 44
No 43

No 42

No 41

No 40

No 39

No 38

No 37
No 36

N. Glytsos, "Remitting Behavior of "Temporary" and "Permanent" Migrants: The
Case of Greeks in Germany and Australia". Athens, 1996. Published in: Labour, vol.
I1, no. 3, 1997, 409-435.

V. Stavrinos, V. Droucopoulos, "Output Expectations Productivity Trends and
Employment: The Case of Greek Manufacturing”". Athens, 1996. Published in:
European Research Studies, vol. 1, no. 2, 1998, 93-122.

A. Balfoussias, V. Stavrinos, "The Greek Military Sector and Macroeconomic Effects
of Military Spending in Greece". Athens, 1996. Published in N.P. Gleditsch, O.
Bjerkholt, A. Cappelen, R.P. Smith and J.P. Dunne: In the Peace Dividend, ,
Amsterdam: North-Holland, 1996, 191-214.

J. Henley, "Restructuring Large Scale State Enterprises in the Republics of
Azerbaijan, Kazakhstan, the Kyrgyz Republic and Uzbekistan: The Challenge for
Technical Assistance". Athens, 1995.

C. Kanellopoulos, G. Psacharopoulos, "Private Education Expenditure in a "Free
Education" Country: The Case of Greece". Athens, 1995. Published in: International
Journal of Educational Development, vol. 17, no. 1, 1997, 73-81.

G. Kouretas, L. Zarangas, "A Cointegration Analysis of the Official and Parallel
Foreign Exchange Markets for Dollars in Greece". Athens, 1995. Published in:
International Journal of Finance and Economics, vol. 3, 1998, 261-276.

St. Makrydakis, E. Tzavalis, A. Balfoussias, "Policy Regime Changes and the Long-
Run Sustainability of Fiscal Policy: An Application to Greece". Athens, 1995.
Published in: Economic Modelling, vol. 16 no. 1, 1999, 71-86.

N. Christodoulakis and S. Kalyvitis, "Likely Effects of CSF 1994-1999 on the
Greek Economy: An ex Ante Assessment Using an Annual Four-Sector
Macroeconometric Model". Athens, 1995.

St. Thomadakis, and V. Droucopoulos, "Dynamic Effects in Greek Manufacturing:
The Changing Shares of SMEs, 1983-1990". Athens, 1995. Published in: Review of
Industrial Organization, vol. 11, no. 1, 1996, 69-78.

P. Mourdoukoutas, "Japanese Investment in Greece". Athens, 1995 (In Greek).

V. Rapanos, "Economies of Scale and the Incidence of the Minimum Wage in the
less Developed Countries". Athens, 1995. Published: "Minimum Wage and Income
Distribution in the Harris-Todaro model", in: Journal of Economic Development,
2005.

V. Rapanos, "Trade Unions and the Incidence of the Corporation Income Tax".
Athens, 1995.

St. Balfoussias, "Cost and Productivity in Electricity Generation in Greece".
Athens, 1995.

V. Rapanos, "The Effects of Environmental Taxes on Income Distribution".
Athens, 1995. Published in: European Journal of Political Economy, 1995.

V. Rapanos, "Technical Change in a Model with Fair Wages and Unemployment".
Athens, 1995. Published in: International Economic Journal, vol. 10, no. 4, 1996.

M. Panopoulou, "Greek Merchant Navy, Technological Change and Domestic
Shipbuilding Industry from 1850 to 1914". Athens, 1995. Published in: The Journal
of Transport History, vol. 16, no. 2, 159-178.

C. Vergopoulos, "Public Debt and its Effects". Athens, 1994 (In Greek).
C. Kanellopoulos, "Public-Private Wage Differentials in Greece". Athens, 1994.

29



No 35

No 34

No 33

No 32

No 31

No 30

No 29

No 28

No 27

No 26

No 25

No 24

No 23

No 22

No 21
No 20

No 19

No 18
No 17

No 16

No 15

No 14

Z. Georganta, K. Kotsis and Emm. Kounaris, "Measurement of Total Factor
Productivity in the Manufacturing Sector of Greece 1980-1991". Athens, 1994.

E. Petrakis and A. Xepapadeas, "Environmental Consciousness and Moral Hazard
in International Agreements to Protect the Environment". Athens, 1994. Published
in: Journal Public Economics, vol. 60, 1996, 95-110.

C. Carabatsou-Pachaki, "The Quality Strategy: A Viable Alternative for Small
Mediterranean Agricultures". Athens, 1994.

Z. Georganta, "Measurement Errors and the Indirect Effects of R & D on
Productivity Growth: The U.S. Manufacturing Sector". Athens, 1993.

P. Paraskevaidis, "The Economic Function of Agricultural Cooperative Firms".
Athens, 1993 (In Greek).

Z. Georganta, "Technical (In) Efficiency in the U.S. Manufacturing Sector, 1977-
1982". Athens, 1993.

H. Dellas, "Stabilization Policy and Long Term Growth: Are they Related?"
Athens, 1993.

Z. Georganta, "Accession in the EC and its Effect on Total Factor Productivity
Growth of Greek Agriculture". Athens, 1993.

H. Dellas, "Recessions and Ability Discrimination”. Athens, 1993.

Z. Georganta, "The Effect of a Free Market Price Mechanism on Total Factor
Productivity: The Case of the Agricultural Crop Industry in Greece". Athens, 1993.
Published in: International Journal of Production Economics, vol. 52, 1997, 55-71.

A. Gana, Th. Zervou and A. Kotsi, "Poverty in the Regions of Greece in the late
80's. Athens", 1993 (In Greek).

P. Paraskevaides, "Income Inequalities and Regional Distribution of the Labour
Force Age Group 20-29". Athens, 1993 (In Greek).

C. Eberwein and Tr. Kollintzas, "A Dynamic Model of Bargaining in a Unionized
Firm with Irreversible Investment". Athens, 1993. Published in: Annales d’
Economie et de Statistique, vol. 37/38, 1995, 91-115.

P. Paraskevaides, "Evaluation of Regional Development Plans in the East
Macedonia-Thrace's and Crete's Agricultural Sector". Athens, 1993 (In Greek).

P. Paraskevaides, "Regional Typology of Farms". Athens, 1993 (In Greek).

St. Balfoussias, "Demand for Electric Energy in the Presence of a two-block
Declining Price Schedule". Athens, 1993.

St. Balfoussias, "Ordering Equilibria by Output or Technology in a Non-linear
Pricing Context". Athens, 1993.

C. Carabatsou-Pachaki, "Rural Problems and Policy in Greece". Athens, 1993.

Cl. Efstratoglou, "Export Trading Companies: International Experience and the
Case of Greece". Athens, 1992 (In Greek).

P. Paraskevaides, "Effective Protection, Domestic Resource Cost and Capital
Structure of the Cattle Breeding Industry". Athens, 1992 (In Greek).

C. Carabatsou-Pachaki, "Reforming Common Agricultural Policy and Prospects for
Greece". Athens, 1992 (In Greek).

C. Carabatsou-Pachaki, "Elaboration Principles/Evaluation Criteria for Regional
Programmes". Athens, 1992 (In Greek).

30



No 13

No 12

No 11

No 10

No 9

No 8

No 7
No 6

No 5

No 4

No 3

No 2

No 1

G. Agapitos and P. Koutsouvelis, "The VAT Harmonization within EEC: Single
Market and its Impacts on Greece's Private Consumption and Vat Revenue".
Athens, 1992.

C. Kanellopoulos, "Incomes and Poverty of the Greek Elderly". Athens, 1992.

D. Maroulis, "Economic Analysis of the Macroeconomic Policy of Greece during
the Period 1960-1990". Athens, 1992 (In Greek).

V. Rapanos, "Joint Production and Taxation". Athens, 1992. Published in: Public
Finance/Finances Publiques, vol. 3, 1993.

V. Rapanos, "Technological Progress, Income Distribution and Unemployment in
the less Developed Countries". Athens, 1992. Published in: Greek Economic
Review, 1992.

N. Christodoulakis, "Certain Macroeconomic Consequences of the European
Integration". Athens, 1992 (In Greek).

L. Athanassiou, "Distribution Output Prices and Expenditure". Athens, 1992.
J. Geanakoplos and H. Polemarchakis, "Observability and Constrained Optima".
Athens, 1992.

N. Antonakis and D. Karavidas, "Defense Expenditure and Growth in LDCs - The
Case of Greece, 1950-1985". Athens, 1990.

C. Kanellopoulos, The Underground Economy in Greece: "What Official Data
Show". Athens (In Greek 1990 - In English 1992). Published in: Greek Economic
Review, vol. 14, no.2, 1992, 215-236.

J. Dutta and H. Polemarchakis, "Credit Constraints and Investment Finance: No
Evidence from Greece". Athens, 1990, in M. Monti (ed.), Fiscal Policy, Economic
Adjustment and Financial Markets, International Monetary Fund, (1989).

L. Athanassiou, "Adjustments to the Gini Coefficient for Measuring Economic
Inequality". Athens, 1990.

G. Alogoskoufis, "Competitiveness, Wage Rate Adjustment and Macroeconomic
Policy in Greece". Athens, 1990 (In Greek). Published in: Applied Economics, vol.
29,1997, 1023-1032.

31



