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ABSTRACT

This paper investigates the determination of wage and price inflation in Greece over the last
twenty years by applying recent developments in the field of multivariate cointegrated
systems. In particular it draws on recent work by Hall, Henry and Greendade (1999) which
investigates the performance of a range of tests of identification in small samples and
recommend a particular sequence of testing and nesting of the model. Using these techniques
we argue that macroeconomic policy in Greece has been one of the main driving forces
behind the determination of inflation. In particular we are able to clearly isolate successful
regime periods and less successful ones. We are also able to then use the estimated model to
investigate the possible effects of either extending or shortening some of these regimes on
Greek economic history.
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1. Introduction

Greece has enjoyed consderable success in controlling inflation over the last 20 years, but this
success has neither been achieved easily not has it happened in a continuos or uniform way. It is
adways true that statistics are most informative when a data set contains considerable variation. Thus
we may learn little about the process of inflation from a country such as German while Greece may
be much more informative. Greece has moved through periods of full indexation, strong incomes
policy, ungtable policy regimes and exchange rate and intermediate targeting. In many ways it is
therefore a natura economic experiment and undoubtedly deserves to receive much more academic
scrutiny than has so far occurred. This paper seeks to bring the tools of modern econometric analysis
to bare on the Greek experience partly for the inherent interest of the unusua data set and partly
because of the obvious interest and relevance of the result to policy makers and politiciansin Greece.

The issue of identification in cointegrated systems has received considerable attention in recent years
and we now have a thorough understanding of the theoretica underpinnings of the identification isue.
Recent work has aso concentrated on the twin issues of the practica gpplication of these theoretica
ideas and the effects of structurd change on cointegrated systems, notable Greendade, Hall and
Henry(1999) and Hdl, Mizon and Welfe(1999). This pagper will gpply these techniques to the case
of Greece with a particular view to examining the effects of the various policy regimes, which have
been attempted in Greece over the last 20 years. We will argue that the mgor contributing factor to
Greek success has been the stance of policy. While policy has not dways been postive or effective
the mgority of the time it has operated in a positive way. We will be able to use the find mode to
evduate the NAIRU for Greece and to investigete both how inflation and the NAIRU might have
changed if various policy episodes had been ether shortened or lengthened.

The Plan of the paper is as follows. Section 2 will outline the policy episodes, which have occurred
in Greece over the last twenty years. Section 3 will then summarise some of the recent work on
cointegrated systems. Section 4 will outline our model and estimation results. Section 5 will perform
arange of policy experiments with the mode and section 6 will conclude.



2. Recent Greek History and Policy Regimes

If there is one single indicator that summarises the progress which has been made in Greece over the
last twenty years it is the inflation rate (figure 1). This shows a Seedy decline in inflation from an
annua rate of dmaost 25% in the early 80s to well under 5% by the late 90s. There are two magjor
bresks in this trend and they are well explained by shiftsin policy.

In the remaining part of this section we briefly review the macroeconomic developments in Greece in

the last two decades, giving particular emphasis to the developments of wages and prices and to the
prevailing policy regimes.

The macroeconomic record of Greece in the 1980s and the early 1990s was not impressive. Redl
GDP in the period 1980 to 1993 grew at the annua rate of 0.75 percent againgt 2.6 percent in the
period 1973-79. The average growth rate of red business invesment was effectively zero in the
period 1980-94 and unemployment, which stood at about 4 percent in 1981, rose more steeply than
the other EU economies reaching 8 percent of the labor force by the early 1990s. The effective
nominal devauation of the Greek currency was around 70 percent between 1981 and 1990.
However, and despite the considerable devaluation of the drachma, the externa sector was a binding
congtraint to economic growth in Greece. The current account deteriorated sharply in 1985 (4.5
percent of GDP) and 1989-90 (4.7 percent of GDP). A possible factor which can be identified as
the main cause of the two baance of payment crises is the large fiscd deficit, which remained
persstently high throughout the 1980s and early 1990s reaching 12 percent of GDP in 1985 and
16.5 percent in 1990. A graphical expostion of macroeconomic developments are given in Figures
1-4

We now turn to a more thorough examination of wage and price developments (Figures 2 and 3).
After the second ail price shock, in most EU countries economic policies was redrictive. However,
after 1981 officid policy guiddines in Greece changed to emphasize income redistribition and
generous minimum wage increases. Full wage indexation was established in 1982 as the officid
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policy and at the same time price control was strengthened. As we would expect with real wage
growth exceeding productivity the wage-price sysem was highly undable and the inflation rate
pesked at 25 percent a the end of 1985. The government was faced with an inflation rate three
times as high as in the EU and a sharp deterioration of the current account. From the autumn 1985 a
two-year stabilisation program in order to restore macroeconomic stability and put the country on a
path to convergence with the other EU countries was begun. The program was mainly based on a
redtrictive income policy, a devauation of the drachma, the application of an import deposit cheme
and a reduction in public spending (mainly infragtructurd investment). Full wage indexation was
abolished in October 1985 and replaced by a forward looking indexation scheme excluding
imported inflation. As aresult red wages fell by 13% during 1986-87 and irflation was reduced to
15 percent by the end of 1987. Inevitably this drastic reduction in red earnings lead to considerable
political tensions, the stabilization program was abandoned and the policy of wage restraint ended a
the end of 1987.

In 1988 while there was an inevitable bounce back in real wages, this did not negate a large part of
the gains, which had been made, and red wages resumed their former trend growth from areduced
level. However inflation rebounded and at the end of 1990 and peaked at 23 percent.

From the beginning of the 1990 the authorities attempted to stabilize the economy by reducing fiscal
deficits and trying to implement structurd reforms through liberdization and privetization of public
enterprises. A regime of drict targeting of the exchange rate was ingtituted as part of the monetary
policy regime (see figure 4) and this much tighter stance of policy again managed to control the
growth in rea wages. However economic performance was poor: inflation remained high at rates

above 15 percent, output grew at alow pace and unemployment rose to 8,7 percent in 1992.

Since 1994 the performance of the Greek economy has improved considerably, the implementation
of dabilization policies within the framework of the convergence programs proved very effective.
The success on dl three fronts inflation reduction output growth and the correction of fisca
imbadances was impressve. The new economic policy relies on the fallowing factors. The

commitment to exchange rate stability within the ERM. A moderate incomes policy aming &t red

3



wage increases lower than productivity growth. An effective fiscal restraint. And the implementation
by the Greek Government of a number of structurd reforms which enhance the supply side of the
economy and, hence, improve both inflation and the economy’ s productive capecity. These factors
together with the sance of monetary policy, which is targeted to reduce inflation resulting in high
short-term interest rates in the short run, are the key dements for the achievement of a rate of
inflation below 2% by the end of 1999.

Figurel

Figure2

Figure3




Figure4




3. Identification in VECMs

In this section we will summarise the recent developments in the identification of cointegrated
systems. Beginning with the contribution of Davidson and Hall (1991) it has become increasingly
gpparent that the structura identification of cointegrated systemsis acrucid step in making econonic
sense of any datistica system, which includes more than one cointegrating vector. In his origina
contribution, Johansen (1988,1991) used purdy datidica criteria to achieve identification in the
generd case of multiple cointegrating vectors, with the assumption of orthogondity between the
vectors.  Phillips (1991) presented a more structural gpproach in that the set of variables was
partitioned into an exogenous and endogenous subset of variables with a recursive structure and this
provided sufficient redtrictions to give formal identification. Johansen (1992) consders the imposition
of regtrictions on the cointegrating vectors directly and proposes an dgorithm for estimating some
cointegrating vectors conditional on redtrictions placed on others. Saikkonen (1993) discusses the
complete identification of a vector error correction model (VECM) which has a smilar exogenous
split to the Phillips (1991) system. Most recently Pesaran and Shin (1994) and Johansen (1995)
have developed a full theory of identification for a generd unrestricted modd dong with some
suggestions for an estimation and testing strategy.

The basic problem may be stated as follows, we begin by setting out the complete or closed form,
VAR

D(L)Z, =V, (@]

Where Zis an N dimensoned vector which may be partitioned in generd to give Z = (Y, X,,)
where Y is an Mx1 vector of endogenous variables and X is a Qx1 vector of weakly exogenous
variables (N=M+Q) and D(.) a suitably dimensioned matrix in the lag operator. We may then state
the VAR asagtructurad VECM (Vector Equilibrium Correction moded!) as,



p-1

ADZ, =@ ADZ, +AZ , +u, @
i=1

Where there are r cointegrating relationsin Z, and r < N which implies that A” hasrank r. Thisrank

may be imposed in the usud way by defining A" =g’ b'* whereboth a * and b ~are Nxr matrices.

However it isimportant to stress that a “and b " aethe sructurdly identified loading weights and

the contegrating vectors, as defined by Davidson and Hall (1991) as the target relationships, not the
unidentified ones which are produced in unrestricted estimation.

The Structural VECM (2), will normally be estimated as an unrestricted version of the reduced form

given as
[())—1
DZ, =a GDZ, +PZt—p+Vt €)

i=1

WhereA''A =G, Al'y =v, ard P = A’'A’. Identification in the presence of cointegrating
vectors is different from that traditionaly used for gationary VARSs (i.e. The Sms or Blanchard
Quah idertification criteria), thisis discussed in detail in Robertson and Wickens (1994). In particular
there are now two parts to the identification problem. Given that we impose the cointegrating rank of
the system r by the standard decomposition of the long rutnmatrix P =ap' where botha and p

are Nxr matrices, we need to consder both the identification of the contemporaneous coefficient
méatrix A, and the identification of the long run coefficients . Redtrictions on the long run coefficient

matrix can in generd tell us nothing about the identification of A, as this can only come from the
dynamic part of the mode using information either from G ora . In asimilar fashion the dynamic

part of the modd can not help us in generd to identify the long run structure, b . This may be seen
easly as P =ab'= A a’b "', so even if we knew A, this would not dlow us identify b* without
additiond regtrictionson b . For this reason Pesaran and Shin (1994) have set out aforma theory

of the identification of the long run tructure in isoltion.



In generd the complete exact (or over) identification of the system will involve a combination of four

types of redtriction.

a) Redrictions on the cointegrating rank of P, r<N

b) Redtrictions on the dynamic path of adjustment (the G )

c) Redrictionson the cointegrating vectors, b wherep =ab

d) Redrictionson the exogeneity or long run causality of the system, which will imply redtrictions on

a.

The conventiond VAR conditions (see Robertson and Wickens (1994)) for identification gpply to
the dynamic identification of the system and as long as a combination of restrictions across the G
and a matrices meet the standard conditions then the modd is identified with respect to the
dynamics. These redtricions can come from a number of sources, some models have theoretical
regrictions on the adjustment process, which may be used to smplify the G matrix, eg. the well-
known quadraic adjustment cost mode is one such. The dterndive practise in the absence of
theoreticd regtrictions is to base the redtriction process on a data based set of smplifications of the
dynamics. In either case some further restrictions may be necessary to identify A,.

The forma identification of the long run isthe main subject of Pesaran and Shin (1994). Whereiit is
demondrated that the identification of " requires knowledge of r and then there is a necessary
condition equivaent to the order condition which dates that exact identification of the long run
coefficients requires k=r* redrictions. So the number of restrictions necessary to identify the long run
is a direct function of the number of cointegrating vectors. Pesaran and Shin (1994) dso give a
necessary and sufficient rank condition for exact identification, which is dso a function of £. In
generd if the number of available redtrictions k<r® the system is under identified, if k=r* then the
system is exactly identified and when k>F the sysem is over identified, according to the order
condition and these over identifying restrictions may be tested. Based on asymptotic results from
Phillips (1991) and Johansen (1991), Pesaran and Shin aso demondtrate that the standard likelihood
rtio test of the over identifying retrictions followsa ¢?(k - r?) digtribution.



This suggedts that the long run may be estimated and identified and the over identifying redtrictions
tested from the unrestricted VECM without identifying the modd’s dynamic structure. Greendade
Hall and Henry(1999) (GHH) have argued that while this is certainly true asymptoticdly there may
be very severe problems with the performance of the tests (both size and power) in redistic samples.
It isworth nating thet if we have 8 variables with 6 lagsin the VAR we will be estimating around 350
parameters from atypica data set of 100 observations. In this context smal sample problems may
be crucid. To illugrate this GHH perform a series of Monte Carlo experiments, which show thet the
performance of the tests for caintegration and week exogeneity both have very poor power and size.
They then go on to investigate the performance of the tests of the overidentifying redrictions, The

following table summarises their main result.

Table 1: thesize of over identifying restriction tests

Generd unrestricted VAR 3.8
VAR with wesk exogeneity imposed 58.5
VAR with wesk exogeneity and redtricted dynamics 77.0

This table shows the percentage of times the true overidentifying redrictions were
accepted at a5% criticd valuein the Monte Carlo smulations. Source GHH(1999).

This table illugtrates that if the test of the overidentifying restrictions are imposed a the sart of the
testing procedure before assuming that any of the variables are weskly exogenous and on the basis
of the complete unredtricted VAR then the true overidentifying restrictions were accepted less than
4% of thetime. If a st of weak exogeneity assumptions are correctly imposed then this acceptance
rate increases to nearly 60% and if the dynamics of the VAR are dso smplified this proportion
increases to nearly 80%. The argument put forward by GHH is therefore that the order of the testing
procedure is crucid in a successful implementation of these techniques in smdl data samples. The
following broad estimation srategy is then recommended and will form the basis of the application
here.

() Use economic theory to decide what the split between endogenous and weakly exogenous
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variables should be and to verify this by testing the a matrix.

Then determine the cointegrating rank of the conditiond system.

Find a pars monious representation of the dynamic termsin the system.

Then test the over identifying redtrictions on the long run coefficients p and test any further

regrictions on the loading matrix a to arive at the find, fully restricted moded of the form
givenin (3).

1C



4.1 The Mode€

As a garting point for this analyss we take the standard bargaining model of wages and prices due
to Layard, Nickell and Jackman (LNJ) (1991), recent implementations of this modd include Henry,
Nixon and Williams (1997), Greendade, Henry and Jackman (1998) and Greendade Hdl and

Henry(1999) This provides basic models for wages and prices (W, P..). In addition, because of the
obvious openness of the Greek economy we aso wish to alow for the interaction of the exchange
rate and imported goods prices, we therefore postulate a third is for import prices (P,) and afourth
equation for the exchange ete. In schematic form, the long-run structural (stetic) form of the
equationsis (variablesin logs, except for the unemployment variables).

W=a,+a,P, +a,PROD +a,u+a, u- +a PR e
Equetion (4) is a standard wage equation, the variables are consumer price (P), productivity,
(PROD), unemployment (u), and the ratio of long and medium duration unemployed to tota
unemployment (U), In addition we have introduce a policy regime variable PR which is designed to
capture the effects on red wages of the various policy regimes outlined in section 2. Equation 5

shows that consumer prices depend upon unit [abour cost (ULC defined as W - PROD, variablesin
logs) and import costs.

P. =by, +bULC +b,R, +b,Z ©)]

In equation 6 import prices depend upon the nomind effective exchange rate (E) and world prices
(PW).

Po =00 +0,E+9,PW ©)

Findly the exchange rate is driven in the long run by a purchasing power parity effect and possible
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another policy variable

E =d, +d,P, +d,PW +d,EP (7)
Where EP is a variable capturing exchange rate interventions of the policy maker. Note that 6 and 7
may not be distinct cointegrating vectors and the same basic PPP relationship may be governing the
evolution of both sectors. Thisisnot unusua in areduced rank cointegrating system.

Each equation dlows for additiond factors as gppropriate.

In terms of theoretica redtrictions we would expect that the following restrictions should hold.

In(4) Py, E, PW, areexcludedand a, =1a, =1
In(5) u, u, E, PW, areexcludedand b, +b, =1

In(6) P, W, 00 u, y, areexcluded and 9,=9,=1 and the same redtrictionsin 7.

These are of course only the cointegrating target relaionships of the mode. The full modd will bein

vector equilibrium correction form with a complete set of dynamics.

4.2 Egstimation Results

4.2.1 Weak Exogeneity and the cointegrating rank

The full set of variables conssts of 9 variables and we begin by assessing the cointegrating rank of
the system, noting our theoretical prior that there should be at least three cointegrating relationships.
Table 2 gives the results for both the standard LR test of the number of cointegrating vectors and the

smal sample correction for this test.



Table 2. TEST OF THE COINTEGRATING RANK OF THE SYSTEM
ASYMPTQOTIC SMALL SAMPLE  CRITICAL

R LRTEST LRTEST VALUE
0 512.9 205.1 192.9
1 388.8 155.5 156.0
2 289.7 115.9 124.2
3 201.1 80.45 94.15
4 148.0 59.20 68.52
5 100.2 40.06 47.21
6 55.66 22.26 29.68
7 25.20 10.08 15.41
8 6.318 2.527 3.762

On the basis of the standard asymptotic test we would be led to conclude that there are 9
cointegrating vectors. This result would suggest that dl the varigbles in the modd are in fact
dationary, which is clearly untrue. This result is completdy in line with the Monte Carlo findings of
GHH who suggest that the tests find far too many cointegrating vectors. If we consder the smdl
sample adjusted tests then we would grictly be led to conclude that there are only 2 vectors.
However the test for the third vector is quite close to its critica value and again GHH suggest that the
small sample adjustment tends to find too few vectors and so we fed reasonably safe in proceeding

on the assumption that there are in fact three vectors.

We now turn to the issue of smplifying the modd through conditioning the system on a subset of
weekly exogenous variables. In table 3, we begin by showing the Wad test for weak exogeneity on
the basis of 8 cointegrating vectors and here we are unable to accept the hypothesis that any of the
variables are weakly exogenous. Thisis again compatible with the GHH Monte Carlo results even if

some of the variables are weakly exogenous. The second column of the table then repesats the test on

"
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the assumption that there are 3 cointegrating vectors. This then dlows us to accept the hypothesis
that the wage palicy varidble and the short run long run unemployment differentid are weakly
exogenous. We may then repeet the test on the remaining variables conditiona on this assumption
and then productivity may be accepted as weekly exogenous. Imposing this assumption and
repegting the test again does not dlow us to further smplify the sysem (with the exception of
dropping wages, which would clearly be undesirable). However at this point we decide to view the
world price level as exogenous, on prior theoreticad grounds and then repest the test on this
assumption which then alows usto view unemployment as weakly exogenous. Findly repeeting the
test on this assumption we are left with four endogenous variables, prices wages, import prices and

the exchange rate.

Table 3. Test of wesk exogenety

r=8 r=3 r= r=3 r=3 r=3
Consumer prices 97.83 338 239 153 229 236
Exchange rate 923 1189 84.4 85.2 79.8 55.8
Foreign prices 1184 50.76 35.9 33.0 - -
Import prices 152.0 80.5 47.8 491 253 181
Productivity 98.01 31.9 9.1 - - -
Wages 119.6 389 20.6 52 225 320
Wage policy 79.55 10.9 - - - -
Unemployment 66.89 25.3 311 417 124 -

Long/short unemp 4271 11.3 - - - -

4.2.3 Thedynamic mode

Having achieved a suitable marginaisation of the model and determined a cointegrating rank which

we bedieve makes economic sense for this margindisation we now proceed to derive a smplified set

14



of dynamic terms for the modd based on the unrestricted set of cointegrating vectors produced by
the Johansen procedure.

The following is the estimates for the parsmonious dynamic modd. We report the dynamic part only
at this stage as the just identified long run part of the mode has no economic interpretation so far.

DW =-0.46+ 0.72DP,_, +0.09E, , +0.68DPW + 0.006u"
(39 (7.5 L3 (4.7) 3.3

DP, =-0.027 +0.28DP, , - 0.18DW,_,
(0.27) (2.5) (2.25)

DP, =0.07 +0.2DP,, ,
(1L2) (24)

DE =-0.05- 0.05E,,
(0.55) (1.34)

The mode also contained dummy variables for outliers in 85Q4, 90Q3 and centred seasond
dummies. The vaue of the likdihood function for this mode is —166.91.

As can be seen the dynamics of the restricted modd are quite parsmonious, especidly in
comparison with the generd VECM. This reduction in the parameterisation of the modd § a
consderable advantage in achieving reasonable performance of the tests of the long run structure.

425 Tedsof Long Run Restrictions

The next stage of the modelling process is to identify the long run structure of the model according to
the theory set out in equations 4-6. To do this we re-estimate the complete model subject to a set of
over identifying regtrictions, holding the dynamic structure congtant but re-estimating the parameter
vaues This yidded the following st of long run redrictions, (we will not present the new dynamic
parameter vaues, asthere is no sSgnificant change here.



W =P, +1.8PR+1.2PROD - 0.1u +0.002u*

ECM1
(51 65  (90) (1.1)
P, =0.44W +0.03PROD + (1- 0.44)P, ECM2
(88) (0.15)
P, =- L15E + 0.65PW
ECM3

(76.0) (46.2)

The vaue of the likelihood function for this restricted modd is —174.34, which gives a likelihood
ratio test of the regtrictions of 14.9. There are 9 overidentifying retrictions in this mode so the
restrictions are accepted at the 5% level (the critical valueisl?).

The firg equilibrium correction term is the wage relationship which is homogeneous in prices, has a
near unit coefficient on productivity, finds a significant role for the wage policy variable and significant
negative unemployment effects. The second equilibrium term is the price mark up equation, whichis
again homogeneous in prices (wages and import prices) with a coefficient of just under half on wage
codts. The third equilibrium term is not homogeneous in prices and indeed if we try and impose
homogeneity this redtriction is Sgnificantly rgected. The interpretation we give to this relaionship is

asfollows. If we re-normdise this reationship we can write it in terms of the nomina exchange rate

=-0.87P. +0.56PW

If the two coefficients were respectively —1 and 1 then the nomina exchange rate would movein line
with prices to maintain a congtant real exchange rate. These coefficients insteed indicate that the
nomina exchange rate will not fully reflect changes in prices and o, for example, as domestic prices
rise the exchange rate will not fully accommodate these changes and as a result ared gppreciation
will result. Exactly as is shown in figure 4. This northomogeneity may then be viewed as a second
stabilisng influence on the part of the monetary authorities.

The fina part of the full modd, which needs to be reported, is the loading weights of the identified
equilibrium correction terms. These are presented in the following table.

1€



Table 4: Theloading weightsfor the fully identified model

ECM1 ECM2 ECM3
Wages -0.17 0.21 -0.26
(16.6) (5.2) (33)
Prices -0.06 -0.06 -0.04
(4.0) (2.0) (0.8)
Import Prices -0.1 0.06 0.17
(11.1) 2.9) 2.9)
Exchange Rate 0.019 0.04 -0.18
(1.9) 2.8) 43)

It isinteresting that dmost every dement of the & matrix is significant, as we would expect given the

endogeneity of dl four variables and the reduced form we are working with (see equetion 3).

As evidence that the modd is congruent with the data and reasonable well specified dynamicaly we

report the following set of diagnogtics for each of the equation resduds.

Table5: Residual Diagnosticsfor the full model

Wages Prices Import Prices Exchange Rate

Beradarque(2) | 0.74 7.3¢ 26 14.6
ARCH(4) 52 18 45 45

LM(4) 6.5 5.1 4.4 38
Box-Pierse(1) 0.9 1.1 0.7 0.5
Box-Pierse(4) 76 5.6 37 33
Box-Pierse(8) 10.4 10.5 6.1 7.3

Standard error 0.008 0.011 0.0086 0.0099

* Sgnificant at the 5% level

This table shows no sign of serid corrdation or heteroskedadticity. There is some smdl signs of non




normdity in the price and exchange rate equations which could not be removed without adding a
farly large number of extra dummy variables, which was decided against on the grounds of

parsmony.

A find issue to address within this modd is the presence of derivative homogeneity. Thisissmply a
regtriction that the long run solution to the modd is independent of the rate of growth of the variables.
It is often imposed on theoreticd grounds, e.g. most of the work of Layard and Nickel. However if
we now esimate a verson of this mode imposing derivetive homogeneity across the system thisis
eesily rejected with alikelihood ratio test value of 208 againgt acritica vaue of 9.5 (C?(4)). Thisis
not redly surprising given that dl the dynamic coefficients reported above are clearly significantly
different from homogeneity.

To conclude this section; We have developed a fully identified dynamic system for wages, prices,
exchange rates and import prices for the Greek economy. There are two mgor palicy influences on
this system; the firgt is the explicit variable in the wage equation, which has dlowed us to capture the
effects of ddiberate intervention in the labour market. The second is the highly significant non
homogeneity in the exchange rate-import price relationship, which has meant that in the long run
domedtic inflation is not fully accommodated by nomind exchange rae movements. A find third
policy route, which is not fully explored here, is the interaction of unemployment with thewage price
system. Clearly one conventiond stabilisation tool which policy makers use to control inflation is the
rate of economic activity and unemployment. Our modd captures this in part as unemployment
affects wages but unemployment itsdf is not modelled here and so the full feedback of inflation
control through unemployment is not captured. However in the next section we will be able to
smulate the mode to investigate the relative trade of which exists between unemployment, wage
policy effects and the exchange rate determination.

5. Some Policy experimentswith the model

In this section we explore some of the basic properties of the modd we have etimated with the
objective of both understanding the effects of past economic policies and the way policy may
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operate in future. Within our model policy essentialy operates in three main ways, There is the red

wage policy variable which proxies the effects of the wage policies which have been conducted in the
past. There is the non-homogeneity in the long run relaionship between exchange rates and import
prices And findly there are the movements in unemployment. In a full modd of course
unemployment would respond to economic events more generally and should be an endogenous part
of the system. It would then be one of the main stabilising effects on the economy. Our modd is
conditioned on unemployment, so we do not modd this feedback. \We can however till caculate the
effect of agiven change in the leve of unemployment on the wage price system.

Before proceeding to the results it is worth stressing that this mode is inherently a unit root system
with a near homogeneous price system. This means that shocks and policy changes can have lagting
or even permanent effects on the levels of the syssem and even the rates of change could potentialy
take many decades to come back to there basdine level. So we should expect to see long term
effects within the system.

We now turn to investigating these three effectsin turn.

The effect of changing the wage policy regime variable (PR).

Figures 5 and 6 show the effect of reducing the real wage by 9%, which was the historical fdl in red
wages achieved between 1986 and 1987, the smulation begins in the first quarter of 1986. The
smulation actudly shows the dfect of a sep fdl in the red wage rather than the actud fal, which
happened fairly smoothly over the two-year period. We seein figure 6 thet thereis alarge impact on
wage inflation due to the initid effect of the incomes policy. This does not immediatdy fully feed
through into prices of course and o the initid fdl in wage inflation is not maintained. Although of
course as wage inflation is dill less than the origind base levd the levd of wages dways remains
lower and wage inflation aso remains lower than the base. Over time however we seein figure 5 that
price inflation aso begins to fal as a result of the reduced wage inflation and so the fdl in both wage
and price inflation then increases steedily as the dynamics of the system devebop. Overdl the impact
of the smulation is long lagting and substantid, after 10 years the rate of inflation has been reduced
by more than 10%.



The effect of changing Unemployment.

Throughout most of the 1980 s unemployment in Greece was very sable at around 7.5%. During the
firgt five years of the 1990's it rose fairly steadily to around 10%, an increase of one third. In this
section we will amulate a sep increase in inflation of 33%. This is unredigtic in two respects; firg
clearly a step incresse of such a large amount would be unreasonable. Second we are not dlowing
for any feed through from short run to long run unemployment which would mitigete the overdl

effect. The essentid objective here however isto cdibrate the overd| size and dynamics on the price
system of unemployment changesin Greece.

The results of this experiment are shown in figures 7 and 8. Once agan we see the complex
interaction of the dynamics of wages and prices. Figure 7 shows that wages initid respond more
strongly than prices and so redl wages decline. This causesthe initid fal in wage inflation to be larger
than the effect after one or two years. As the effect on price inflation begin to cumulate however we
see that the fdl in wage inflation then begins to accelerate until a virtuous wage price spira builds up.
After 5 yearsthe generd fdl ininflation is of the order of 10%.

The effect of Damping the Exchange Rate Response

The find form of policy intervention, which we believe has taken place over this period, is the less
than complete pass through of price effects onto exchange rates. That is as Greek prices have risen
the exchange rate has not been alowed to devaue to fully reflect the price change and thus a steady
rise in the red exchange rate has been achieved. The effect of this on the system is to formaly
remove the unit root from the price sysem and thus to damp the effect of any inflationary shock
which occurs. We illugtrate this in Figure 9 which shows a smulated increase in red wages under
two conditions; first the modd as we have estimated it. And second the same model except that we
have replaced the coefficients in the exchange rate cointegrating (ECM3) vector with -1 and 1 to
produce a fully homogeneous system. This figure shows that while over a three or four year period

the effect of a price shock is very smilar as we look further ahead the homogeneous modd is much

2(



more inflation prone. After 10 years the inflation effect is hadved in the esimated modd by the
damping effect coming from the exchange rate rdationship.

This then illudrates the important long-term effect, which this exchange rate behaviour has had in
controlling the inflationary process. It is not possble to evauate the contribution of this policy in
isolation fom the incomes policy and unemployment effects as the smulations outlined in Figure 5-8
are done as a combination of exchange rate behaviour and the particular policy change being
investigated. Figure 9 does however dress the importance of this part of the modd to the overal
long-term developments in Greece.

A NAIRU Calculation

Findly we address the question of using our modd to evauate the non-accderating inflation rate of
unemployment (NAIRU) for the Greek economy. There are a number of technica problemsto the
conventiond way of caculaing the NAIRU for our modd. In particular, most models used for
NAIRU cdculations are homogeneous in both levels and rates of change. If thisis not the case then
the NAIRU becomes a function of both the leve of prices and the rate of inflation. To avoid these
difficulties we have used our modd to numericaly caculate the rate of unemployment in each quarter
that would have held the inflation rate a a congtant level for the following five years. This mears that
we take full account of dl the non-homogendities in the modd by using actud data and the modd.
However we need to know the actud inflation rate for the following five years and so we are only
able to perform this caculation for the period up to 1993. The results of this calculation are reported
in figure 10. This shows that in the late 1980's actud unemployment was close to the NAIRU.
During the early 1990s however the NAIRU actudly fdl while unemployment rose to produce
between a 3 and 4 percentage point gap between the two. While as noted above, we can not bring
the NAIRU calculation fully up to date on this data base it would seem to be clear that there is some
scope for a reduction in unemployment without undue inflationary pressure throughout the late
1990's.
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Figure9.

The NAIRU in Greece
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6. Concdlusons

In 1986 price inflation in Greece was approximately 24%, by 1997 this had fallen to under 5%. Our
model would suggest that something of the order of 14% points of this reduction are due to the
lasting effect of the 1986 price restraint period which successfully achieved a permanent reduction in
the leve of the red wage. Much of the rest of the reduction would probably be dueto theincreasein
unemployment experienced during the early 1990's. These two policies have achieved a dramatic, if
dow acting transformation of the Greek economy.
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