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The Non-Econometrician Lament 

As soon as I could safely toddle 
My parents handed me a model 
My brisk and energetic pater 

Provided the accelerator 
My mother, with her kindly gumption, 
The function guiding my consumption; 

And every week I had from her 
A lovely new parameter, 

With lots of little leads and lags 
In pretty parabolic bags. 

With optimistic expectations -
I started on my explorations, 

And swore to move without swerve 
Along my sinusoidal curve. 

Alas! I knew how it would end: 
I've mixed the cycle and the trend, 

And fear that, growing daily skinnier, 
I have at lengtKbecome non-linear. 
I wander glumly round the house 

As though I were exogenous, 
And hardly capable of feeling 

The difference 'tween floor and ceiling. 

I scarcely now, pallid ghost, 
Can tell ex-ante from ex-post: 

My thoughts are sadly inelastic, 
My acts incurably stochastic. 

D.H. ROBERTSON 
3 September 1952 

(From : The Business Cycle in the Post-War World, ed. E. Lundberg, Macmillan, 1955, and 
D. Hendry, "Econometric Modelling : The Consumption Function in Retrospect", 
Scottish Journal of Political Economy, Nov. 1983). 
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CENTRE OF PLANNING 
AND ECONOMIC RESEARCH 

The Centre of Planning and Economic Research (KEPE) was 
established as a research unit, under the title "Centre of Economic 
Research", in 1959. Its primary aims were the scientific study of the problems 
of the Greek economy, encouragement of economic research and 
cooperation with other scientific institutions. 

In 1964, the Centre acquired its present name and organizational 
structure, with the following additional objectives: (a) the preparation of 
short, medium and long-term development plans, including plans for 
regional and territorial development and also public investment plans, in 
accordance with guidelines laid down by the Government; (b) the analysis of 
current developments in the Greek economy along with appropriate short-
term and medium-term forecasts; also, the formulation of proposals for 
appropriate stabilization and development measures; (c) the further 
education of young economists, particularly in the fields of planning and 
economic development. 

The Centre has been and is very active in all of the above fields, and 
carries out systematic basic research in the problems of the Greek economy, 
formulates draft development plans, analyses and forecasts short-term and 
medium-term developments, grants scholarships for post-graduate studies 
in economics and planning and organizes lectures and seminars. 

Within the framework of these activities, the Centre also publishes 
studies from research carried out at the Centre, reports which are usually the 
result of collective work by groups of experts which are set up for the 
preparation of development programmes, and lectures given by specially 
invited distinguished scientists. 

The Centre is in continuous contact with similar scientific institutions 
abroad and exchanges publications, views and information on current 
economic topics and methods of economic research, thus further 
contributing to the advancement of the science of economics in the country. 
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PREFACE 

The systematic use of macroeconomic models for forecasting and 
policy simulations is common practice in all industrial countries and 
International Organizations and in many developing countries as well. 
Despite the existence of a number ofmacroeconometric models for the Greek 
economy, this practice was not followed in our country. Only KEPE's 
"Macroeconometric Model for the Greek Economy", elaborated by O. 
Avramidis, Th. Gamaletsos, K. Prodromidis, Th. Skountzos and N. 
Touribabas, was used for some period to provide the five-year plans 
macroeconomic estimates. Besides, it constituted the pioneer work for 
Greece's participation in Project LINK and, especially during the early 
eighties, it was used as input for forecasts by the LINK central. The model 
contained supply and demand factors in a combination of econometric 
techniques and input output analysis. It also incorporated an extensive 
monetary and fiscal sector. 

The pressing need for a small flexible and easy to update 
macroeconomic model for implementing periodical and frequent forecasts 
and policy simulations and for meeting the LINK requirements for a stable, 
robust anjd easy to use model, made necessary the construction of the present 
macroeconometric model. It has been incorporated into the Project LINK 
since 1986 and, in addition to being used for the periodical projections for 
LINK four times a year, it is also used quite intensively for forecasts and 
policy exercises required by the policy makers and for the medium-term 
plans carried out at KEPE. 

Prof MARIA J. CONSTANTOPOULOS 
Scientific Director 

Center of Planning 
and Economic Research 
February 1991 
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ABSTRACT 

This study presents the structure, the estimation, the simulations and the 
properties of an annual macroeconometric model of the Greek economy. It 
is an aggregate model determining one branch and one product. There are 
three economic agents in the model: households, firms and government. 

Two major blocks are included: the real and the nominal. During the 
model construction process it was decided that the absence of the monetary 
sector does not influence much the properties of the model for the estimation 
period. 

It is a relatively small - approximately 100 equations - medium-term 
model having as main inputs international variables, exchange rate, 
demographic and fiscal policy variables and as main output the demand of 
goods and services, the deflators for all main components of demand, the 
government account, the households account and the labour market. 

The study starts with the presentation of the general characteristics and 
the structure of the model. It proceeds with the description of the 
specifications and the estimation of the equations and finally the simulation 
results and the properties of the model are presented by implementing three 
policy simulations exercises. The overview presentation of the estimated 
equations together with their basic statistics, the methodology for 
constructing certain composite variables and the disaggregated external 
sector, necessitated by the incorporation of the model into LINK'S world 
model, are included in the three appendices of this book. 
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GENERAL CHARACTERISTICS OF MYKL 

•Name 

* Completion date 

* First use 

* General feature 

* Quantitative features 

* Model estimation and 
simulation techniques : 

Estimation method 

Estimation period 
Estimation software : 
Simulation software : 
Simulation method 

* Data bank 

Usage 

* Model input 

* Model output 

:MYKL- Macroeconometric Model KEPE-LINK 

: September 1986 

: October 1986 

: Medium- term annual model (3-8 years) 

; 138 variables of which 37 exogenous, 
101 equations of which 44 behavioural 

: Ordinary least squares 
Cochrane-Orcutt 

: 1963-1983 
:TSP 
: TSP, MICRO-TROLL 
: GAUSS-SEIDEL 

: National Accounts 
National Statistical Service of Greece 
Bank of Greece 
KEPE 
OECD 

: Tool for macroeconomic analysis 
Forecasting 
Estimation and analysis of alternative scenarios 

: International variables 
Dollar's exchange rate 
Demographic variables 
Fiscal policy variables 

: Demand of goods and services 
Demand and supply deflators 
Government account 
Households account 
Labour market 
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INTRODUCTION 

After the pioneering work of Tinbergen, who constructed the first 
macroeconomic model for the Netherlands, model building has been marked 
by two important dates: the Klein-Goldberger model and the Brookings 
project. At the end of sixties the number of operational models and their size 
have increased remarkably in the U.S.A. At the same time the building and 
use of macroeconomic models was becoming more and more a practice in 
Europe too.1 Macroeconomic model-building has not yet been implemented 
in Greece with appropriate attention. Several models have already been 
constructed in Greece based mostly on personal initiative, while in recent 
years a slight interest by public authorities seems to be emerging. We could 
mention models constructed by Pavlopoulos (1966), Tsoris (1976), KEPE 
(1974),2 Vernardakis (1978), Garganas (1978) and Deimezis (1984). Four out 
of five models mentioned above are demand oriented models based on the 
multiplier-accelerator principle. However, the construction of these models 
was not followed, to our knowledge, by a systematic periodical forecasting 
and policy simulation exercises.3 This practice, which is common in most 
European countries and in North America, has not been established on a 
regular basis in Greece. 

This study presents the structure, the estimation, the simulations and the 
properties of MYKL (Macroeconometric Model KEPE-LINK): an annual 
macroeconomic model of the Greek economy, constructed at the Centre of 
Planning and Economic Research (KEPE). The main reason for constructing 
a new model is to conform with the LINK project's requirements in 
connection with KEPE's obligations, stemming from its cooperation with 

1. For a survey see Artus, Deleau, Ma]grange (1986). 
2. Avramidis O., Gamaletsos Th., Prodromidis K., Skountzos Th. and Touribabas N. "A 

macroeconomic model on the Greek Economy", an unpublished model which has been used 
by the LINK central team. 

3. Exception could be seen in KEPE's (1974) model by which a number of forecasts for 
the 5-year plans were implemented. 
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LINK'S central team. The MYKL model has already joined the LINK project 
at the University of Pennsylvania as the official Greek model. Besides the 
periodical projections realised for the needs of the LINK project, MYKL is at 
the disposal of policy makers wishing to have the answer of a 
macroeconomic model before applying their policy. 

Within applied modelling, two distinct approaches have emerged: 
general equilibrium and Keynesian. Usually the former is applied to 
developing countries and is capable of giving answers to problems dealing 
specifically with the long-term. The latter is applied to industrialized 
countries and within a short or medium-term horizon. As the model 
presented is constructed for the analysis of medium-term economic policy, 
either for the LINK project or for macroeconomic scenarios and policy 
simulation purposes, the modelling strategy adopted follows the traditional 
Keynesian approach. 

However, this traditional approach, still in practice in the large majority 
of European and American countries, has its limits. It may be questioned on 
the ground of: the important supply constraints that could characterize a 
semi-industrial country like Greece; the fact that in a number of studies the 
small country assumption in international trade transactions is made; and, 
finally, the criticism which concerns Rational Expectations. 

As far as supply constraints are concerned, many attempts were made to 
take them into account but the statistical findings did not support this 
approach. 

Regarding the small country assumption, it should be said that this 
approach has been questioned by the literature in International Trade and 
Finance, especially if one considers the period before 1980 when the degree 
of protection of the Greek economy was significantly high. 

The main criticism of the rational expectations school, known as the 
Lucas critique, is the invariance of structural parameters to changes in policy 
variables. However, our intention is the construction of a traditional 
Keynesian model for the Greek economy, and this for two reasons. First, it is 
suitable to the requirements of project LINK and to the requirements of 
medium-term projections of the basic Greek economic aggregate; second, 
the adoption of another modelling strategy would create many problems as 
long as questions related to the incorporation of rational expectations in the 
macro-models have not yet been resolved. The choice of building a 
Keynesian model is thus justified by the fact that such models are "solid", in 
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the sense that their structure, theoretical background and properties have 
been studied in depth and questions associated with the construction of the 
models are now fully answered. Moreover, the limitations faced in applying 
the elegant theory of econometrics for practical purposes, such as modelling 
the whole economy, should not be neglected. Therefore the reader and the 
user of the model should always bear in mind the above considerations and 
interpret the results within these limitations. 

This study consists of ten chapters. In Chapter 1 the general 
characteristics and the structure of the model are presented. Chapters 2 to 9 
describe the specification and estimation of the equations adopted in MYKL. 
Equations of private consumption, private investments, investments in 
dwellings, inventory change, foreign trade, employment - unemployment, 
prices - wages and public sector are presented successively in Chapters 2 
through 9. Finally, Chapter 10 presents the simulation results and the 
properties of the model by effecting three policy simulation exercises. We 
have also included in three appendices: a presentation of the estimated 
equations together with their basic statistics; a description of the variables 
used, together with their sources (APPENDIX I); the data construction 
method when this was necessary (APPENDIX II) and a number of equations 
determining subcategories of external trade magnitudes, necessitated by the 
incorporation of this model within LINK world model (APPENDIX III). 
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CHAPTER 1 

GENERAL PRESENTATION OF MYKL MODEL 

Introduction 

A large majority of empirical macroeconomic models is a neoclassical 
extension of Keynesian theory. We are not going to describe these 
developments1 in detail, but can simply say that such an approach leads to the 
decomposition of a model in three main blocks: the real block, the nominal 
block (wages and prices) and finally a monetary block where interest rate is 
determined. 

The dynamics of the real block of this model are based on accelerator 
and multiplier. The Keynesian multiplier determines the short-run 
equilibrium, while capital accumulation with the accelerator effect 
determines medium-term dynamics. 

In the short and medium-term the "feedbacks", which depend on the 
degree of integration between the three blocks, define the static and dynamic 
properties of empirical models. 

In MYKL, which is an annual macroeconometric model of the Greek 
economy, only the real and nominal blocks are included while the monetary 
sector is considered exogenous. The fact of having the monetary sector 
exogenous in the model does not much influence the properties of the model. 
In fact the main channels by which the monetary sector influences the real or 
nominal sector can be found in the equations concerning consumption, 
investments and prices. In the last two equations the influence of monetary 
variables is found to be not significantly different from zero. 

As far as consumption is concerned, the rate of interest enters the 
equation as an explanatory variable. Moreover, when a model is used in 
short-run projection, monetary and financial variables are very often used as 

1. A very good reference can be found in Deleau, Malgrange, Muet (1984). 
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policy variables and thus are predetermined. 
We can generally classify the exogenous variables of MYKL in three 

categories: 
1. Variables that are not directly influenced by economic activity 

(e.g. population, foreign demand) 
2. Policy variables the values of which are decided by policy 

makers 
3. Variables which could be endogenous but are left exogenous for 

two reasons: either because the specification and estimation of 
the equation was not satisfactory (active population) or because 
the need for having an operational model in due time led us to 
expect to endogenise some variables in a later version of the 
model (e.g. exchange rate). . 

The general structure of MYKL is Keynesian and can be represented by 
the following traditional triangles: 

FIGURE 1.1 
Real sector 

Demand 

Supply « • Revenues 

FIGURE 1.2 
Prices - Wages 

Demand prices 

Supply prices -<- Wages 
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It is obvious that relations in these figures do not represent static 
causalities but dynamic relations and time lags. 

The addition of "pressures", i.e. the effects of disequilibrium and the 
difficulty of adjustments, modifies the above figure. In fact two variables are 
introduced in the above figure: the pressure coming from disequilibrium in 
the goods (capacity utilisation rate) and the labour (unemployment) market. 

FIGURE 1.3 
Real sector and pressures 

Demand 

/ Pressures \ 

/ / \ \ 

Supply Revenues 

Even if the periodicity of the time unit of MYKL (annual) is not 
appropriate for models used for explaining short-run behaviour, special care 
has been taken for the introduction in the specifications of the equations of 
mechanisms distinguishing short-run from long-run behaviour. The presence 
of lagged variables, which usually represent rigidities and adjustments, are 
theoretically justified in this model by the adjustment processes adopted. 

MYKL is an aggregate model having one branch and one product. In the 
foreign trade equations a distinction is made between goods and services. 
Moreover, there are three economic agents in the model: households, firms 
and government. 
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The database of the model covers, for a large majority of variables, the 
period from 1958 to 1985. Equations have been estimated up to 1983. Data 
are issued from National Accounts, the National Statistical Service of 
Greece, the Centre of Planning and Economic Research (KEPE) and the 
Bank of Greece. A detailed alphabetic list of the variables with their 
definition and sources can be found in Appendix I. 

The creation of the database and the estimation of the equations have 
been effected using T.S.P. (Time Series Processor). Recently the model has 
been transferred to an IMB/PC-AT; database up-dating as well as projections 
with the model are effected by MICRO-TROLL. 

1.1. Block structure of the model 

In MYKL real and nominal blocks can be clearly distinguished. The 
main components of the real block are consumption, private investments, 
investments in dwellings, inventory change, imports, exports and 
unemployment. The nominal block includes the formation of deflators and 
the wage determination. 

a. The real sector 

The aggregate equation of private consumption follows an error 
correction model. The explanatory variables retained in the equation are the 
real disposable income, the prices and the interest rate. The private 
investments equation (including both investments in machinery and 
buildings but excluding investments in dwellings) follow an accelerator type 
model. The influence of capacity utilisation rate and the profit rate are, 
together with GDP, the independent variables of the equation. The 
investments in dwellings equation takes into account demographic variables 
(population) and macroeconomic variables (real disposable income, relative 
prices). Inventory change is explained by GDP growth and the rate of growth 
of import prices. The independent variables explaining imports are domestic 
demand and the relative prices of foreign to domestic goods. Exports are 
affected by foreign demand and competitiveness, and finally employment is 
a function of GDP growth. 
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b. The nominal sector 

The non-agricultural GDP deflator is a mark-up equation based on 
effective cost. An error correction mechanism allows the existence of an 
adjustment process taking into account short-run as well as long-run 
elasticities. The wage rate equation is an augmented Phillips curve. The 
deflators of the different components of demand (consumption, investments 
etc.) are related to a composite price where the influence of domestic and 
imported cost as well as the influence of taxes and subsidies are taken into 
consideration. Finally, the determination of prices of foreign trade is based 
on the hypothesis that Greece is neither a price taker nor a price maker but in 
an intermediate situation. Foreign trade prices bear the influence of 
domestic and international prices. 

1.2. Theoretical background of the functioning of the model 

The determination of the static equilibrium for a given period is realised 
as follows (Figures 1.4 and 1.5): 

Equilibrium of the real sector: Starting from a total demand, the model 
determines the necessary value added for the satisfaction of the demand. This 
value added determines employment, productivity, households' accounts, 
disposable income and consequently consumption and investments in 
dwellings, firms' accounts and finally investments. Domestic demand is thus 
determined and influences imports. The determination of these elements 
gives a new total demand and a new value added. Equilibrium is achieved 
when the new final demand determined by the value added is consistent with 
the initial one. 

Equilibrium in the nominal sector is effected in two stages. Given the 
exogenous variables (foreign prices, exchange rate) and the wage rate, the 
value added deflator is determined. Taxes and the influence of import prices 
determine the price of total demand, which influences the prices of 
investments and consumption. The latter, together with unemployment, 
determines the wage rate. 
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CHAPTER2 

PRIVATE CONSUMPTION 

Introduction 

In an attempt to specify an aggregate private consumption function, the 
numerous theories and the numerous forms of functions which represent 
them must be taken into account. 

For Greece in particular it can be argued that, apart from the factors 
influencing consumption which are proposed by the existing main theories, 
additional influences could have taken place which are difficult to 
incorporate within a function. These influences could stem from the short-
run adjustments (causing a shifting of the function) due to macroeconomic 
disequilibria associated with a foreign exchange constraint (two-gap 
theory).1 They could also stem from the presence of factors such as: 
redistribution of income between groups having different consumption 
propensities, changes in the age structure Of the population, changes in the 
size of the family, changes in the structure of consumption etc. 

It can be argued that the short-run adjustments caused by an ex-ante 
macroeconomic constraint refer to total consumption rather than to private 
consumption. Such an adjustment on the part of private consumption is 
made, most probably, through a change in personal disposable income and 
prices. It represents, therefore, a movement along the line of surface traced 
by the function rather than a shifting of this function (Koutsouvelis (1977)). 

As regards the impact of income distribution and of the rest of the 
factors mentioned previously, although it seems that their omission from a 
function creates serious specification error (Koutsouvelis (1985)), they are 
not taken into account when building the specification of the function since: 

1. See Adelman and Chenery (1966), Koutsouvelis (1977). 
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(a) our concern is rather for the short and medium-term period; (b) their 
influence has been weaker since the decade of seventies; (c) an attempt to 
incorporate proxies of these, rather qualitative, magnitudes into the function 
will make the use of the model very difficult. 

2.1. Specification of the consumption function 

The main theories explaining consumption behaviour can be expressed 
by a function which includes as predetermined variables real disposable 
income of present and past periods (Y-i), as well as lags of the dependent 
variable of real private consumption, (C ι -0, i = 0, 1,2,3,... (Davis (1984), 
Koutsouvelis (1985)). If Ζ stands for variables which exert an influence on 
consumption behaviour, other than income and lagged consumption, the 
following simple general form is obtained: 

C = f(Y. i ,C_ 1 -i,Z) (2.1) 

If one adopts the function: 

C = AYbIZb2 (2.2) 

as representing the logn-run relation between consumption, on the one hand 
and income and the rest of factors on the other, relation (2.1) can take the 
following more specific log-linear form: 

LnC = A + bjLnY + a2LnY_i + a3LnCi + b2Lnz 

#C/ûY>0, flC/tfC^O (2.3) 

giving equation (2.2) as the long-run steady state specification with bj and b2 
representing the long-run elasticities of Y and Ζ while a2 represents the short-
run elasticity of C with respect to Y. 

The adoption of such a specification for estimating consumption 
behaviour is said to pose two problems: (1) The variables in levels 
incorporate a trend in their evolution. This trend will dominate in the 
statistical relation between dependent and independent variables, creating a 
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spurious correlation and will give rise to a high degree of multicolinearity. (2) 

It presupposes that the short-run consumption behaviour is independent of 

situations where there is disequilibrium in the relative values of C and Y. 

A transformation of (2.3) to first differences, in order to cope with the 

first problem, would create two other problems: (i) It would not be possible 

to simulate the level of consumption where a constant is present in the 

original specification of the function, since the constant will be eliminated 

after the transformation. Thus the long-run form of the equation, which is 

mainly expressed by the existing basic theories, would be lost, (ii) It 

presupposes that there exists a specific order and degree of autocorrelation 

(namely first order with serial correlation = 1) in the original specification 

which is eliminated by the transformation. 

These problems can be dealt with, if a few restrictions are imposed on 

the parameters to be estimated (Davidson et al. (1978), Davis (1984)). A 

function which gives in its long-run solution the relation (2.2) and is 

proposed by Davidson et al. is the following: 

ALnC = a + b ALn Y + c (LnY. ι - LnC. ι ) + d LnC. ι + ζ LnZ (2.4) 

The implied restrictions are: 

bi + a2 = c and 1 + d - c = a3 

If ALnC=g and AlnY=g' are the long-run rates of change of C and Y 

respectively, or LnC_i= LnC-g and LnY.i = LnY-g' , equation (2.4) after 

substitutions becomes: 

g = a + bg'+ c (LnY-g' - LnC + g) + dLnC - dg + ζ LnZ, 

(l-d/c)LnC = ((a+bg' -g-dg) / c + g - g' ) + LnY + (z/c) Lnz, 

LnC = ((a+g· (b-c) + g ( c-d-l))/c) /(1-d/c) + LnY <c/<c-d» + LnZ M*·*)) 

If ((a+g' (b-c) + g (c-d-D) /c) / (1-d/c) = LnA, 
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c/(c-d) = t>i and z/ (c-d) = 02, 

equation (2.2) is obtained and income elasticity bi equals c/(c-d). 

Although equation (2.4) implies certain restrictions in its parameters, it 

does not entail the trend in its variables and the associated problems 

mentioned before. It takes into account constraints between the levels of C 

and Y adopting the error correction mechanism. It is possible to come back to 

the function expressed in levels including the constant, and lastly it does not 

presuppose any restrictive assumption about the degree of autocorrelation in 

the residuals. An alternative specification based on a partial adjustment model, 

although it does not pose any restriction on the parameters, does not provide a 

long-run convergence towards any desired relative level between C and Y. 

The variables which represent Ζ in the present specification are: the rate 

of change in consumer prices (ALnPCP), the real interest rate (RIRCB) 

(nominal interest rate of commercial banks minus the % change of the 

implicit consumption deflator) and wealth. Thus, the form of the equation to 

be estimated is: 

ALnC = a + b ALnY + c(LnY_i- LnC.i) + dLnC.i + ζ ALnPCP + z2RIRCB 

+ z3LnW (2.5) 

2.2. Estimation results 

Estimates of (2.5) did not give satisfactory results for the variable of 

wealth (W) (see Table 2.1). The influence of this variable seems to be 

incorporated into the influence of price changes (real balance effect). Setting 

ECM = LnY.i- LnC-i the equation to be estimated takes the form: 

ALnC = a + bi ALnY + c ECM + d LnC-i + 03 ALnPCP + 

b 4 ALnPCP.i + b 5 RIRCB (2.6) 

giving as long-run steady state solution the relation 

P _ ΚVbl pbSRIRCB 
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The estimated equation which is incorporated in the model is the following: 

ALnC = 0.42 + 0.4 ALnY + 0.29 ECM _i - 0.03 LnC_i 

(2.62) (7.47) (3.85) (-2.36) 

- 0.0036 RIRCB - 0.53 ALnPCP + 0.15 ALnPCP. ι 
(-3.1) (-5.21) (3.21) 

-0.019 D7170 
(-4.14) 

R2 = 0.95 
SEE = 0.0065 (Mean of ALnC = 0.048) 

D.W. = 2.3 
Long-run Elasticity: t>i = c/(c-d) = 0.91 
Period: 1960-1983. 

Where D7170 = a dummy which takes the value of 1 for 1971, -1 for 1970 and 
0 elsewhere. It captures the consequences of a change in the base year from 
1958 to 1970 upon the rates of 1970 and 1971. 

The coefficients of variables ALnY and ECM _i have the expected signs. 
The negative sign of ALnPCP represents the effect on consumption, which is 
expected to result from: the change in real wealth (real balance effect); the 
effort to restore this change via changing savings; the consumers' persistence 
in spending a constant amount or a constant rate of increase (money illusion) 
(OECD 1972); the use of savings as a protection against uncertainty about 
future incomes, which stems from high inflation rates (Diwan (1968)) in 
connection with the trend that consumers have towards pessimistic 
expectations (Juster and Wächter (1972)); and the possible redistributional 
effect, which "demand-pull" inflation can exert, in favour of groups with a 
relatively lower propensity to consume (producers, farmers etc.). 

The positive sign of the rate of change of prices during the previous year 
is in agreement with the view of J. Williamson (1968). According to this 
aspect, past price increases result in transferring consumption from the future 
to the present period due to expectations created for the future (the consumer 
may consider that present consumption adds more to its utility than savings 
and the corresponding future consumption). 
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TABLE 2.1 
Private consumption equation 

m IV vi vu 
Const. 

LnY 

ÄLnY 

ECM.i 

LnCi 

LnY.i 

RIRCB 

ALnPCP 

ÄLnPCP.i 

W.i 

Dummy 71-72 

0.42 
(2.6) 

-

0.40 
(7.4) 

0.30 
(3.9) 

-0.35 
(-2.4) 

-

-0.004 
(-3.1) 

-0.53 
(-5.2) 

0.15 

-

-

0.04 
(3.4) 

-

0.317 
(4.1) 

0.16 
(2.5) 

-

-

-0.036 
(-2.5) 

-0.48 
(-4.3) 

-

-

-

0.55 
(2.7) 

-

0.41 
(5.4) 

0.38 
(3.7) 

-0.04 
(-2.6) 

-

-

-0.21 
(-2.8) 

-

-

-

0.02 
(2.0) 

-

0.36 
(4.3) 

0.17 
(2.4) 

-

-

-

-0.26 
(-3.3) 

-

-

-

0.37 
(1.5) 

-

0.36 
(4.4) 

0.33 
(2.4) 

-

-0.03 
(-1.4) 

-0.002 
(-1.3) 

-0.36 
(-2.6) 

-

-

-

0.06 
(0.1) 

0.58 
(6.4) 

-

-

-0.52 
(-6.6) 

-

0.002 
(2.6) 

-

-

-0.04 
(-1.1) 

-

-0.37 
(-0.7) 

0.43 
(6.9) 

-

-

-0.36 
(-3.4) 

-

0.002 
(2.6) 

-

-

-

-0.09 
(-2.2) 

-0.02 
(-4.1) 

R2 

SEE 

D.W. 

0.95 
0.007 

2.3 

0.86 
0.010 

2.3 

0.86 
0.010 

1.7 

0.81 
0.011 

1.7 

0.87 
0.010 

2.1 

0.83 
0.011 

1.4 

0.86 
0.010 

2.0 
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According to these arguments, the outcome of an increase in prices on 
consumption will be negative for the present period and positive for the next 
period. The total outcome, however, remains negative with an elasticity of 
0.383. Figure 2.1 presents estimations together with the observations of the 
rate of change of real private consumption. As can be seen, the function fits 
the historical data quite satisfactorily. 

FIGURE 2.1 
Private consumption 

Observed 

Estimated 

2.3. Simulations 

The ability of the equation (2.6) to reproduce the evolution of the real 
consumption figures is further tested by carrying out a dynamic simulation 
for the level of real private consumption. The equation performs quite 
satisfactorily, giving a ratio of RMSE to the mean of consumption of 0.5%. 
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CHAPTER 3 

PRIVATE INVESTMENTS 

Introduction 

The main factors influencing investment decisions are the expected 
market size and the efficiency of the firm. The existence, however, of 
additional incentives for investment decisions constitute the main reason for 
the appearance of different specifications in the numerous attempts to 
determine such a complex macroeconomic magnitude. 

The theories which are usually adopted for the specification of an 
investments function distinguish the acceleration model, which is based on 
capital adjustments to the expected demand; the neoclassical model (or price 
model), which is based on the profit maximization of the firm under a 
production function constraint, and finally, the profits model, which 
theoretically is based on the relation "profits-financial resources of the firm". 

Recently a number of studies showed that the acceleration model, the 
profits model and the neoclassical model are the outcome of a maximization 
process in which existing or expected constraints on commodity or capital 
market are taken into account (Artus and Muet (1984), Muet (1984)). Thus, 
accelerator is the investment function of the firm which cannot dispose of its 
optimum production resulting from the solution of a neoclassical problem 
(Grossman 1972). This constraint leads to the inclusion of the demand or the 
expected demand into the equation. Finally, in the same way and taking the 
financial constraints into account, we can justify the inclusion of profits in 
the function. 

The adoption of a model within the framework of disequilibrium 
analysis makes possible the adoption of a behavioural equation for 
determining private investment of the firm. In this equation, predetermined 
variables representing the above theories can be included. 
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After a brief presentation of the theoretical background of the 
investment function,1 estimation results are presented. Finally, an attempt is 
made to estimate an investment function derived from a putty-clay 
production function. 

3.1. Theoretical background and specification of the equation 

Specification and estimation of an investment function allows the 
possibility of quantifying volume and price effects on investments as well as 
of estimating the parameters of the production function from which 
investments are derived. The production function, however, is not the sole 
factor which determines the specification of the investment function. The 
form of the relation which determines investment also depends on the 
economic environment (competitive or constrained market) and on the 
behaviour of the firm. Thus, if we adopt the maximization of profits as a 
criterion for deciding investment activities, we can distinguish four cases 
depending on the constraints considered or anticipated by a firm: 

- No constraints: perfect competition (Walrasian equilibrium) 
- Constraints on commodity market (Keynesian area) 
- Constraints on the labour market 
- Financial constraints. 

In the first case, investment demand depends solely on prices. The 
notional supply of goods as well as the extent of borrowing are determined, 
then, by investments. 

Prices • Notional Demand of • Production 
Investment 

Borrowing 

1. This analysis is based mainly on the articles of Artus and Muet (1984). 
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In the next two cases, prices and market constraints determine investment 
and borrowing. 

Prices • Effective Investment -^ Constraints 

Demand 

J 
Borrowing 

In the last case, investment is exclusively determined by financial 

constraints. 

Borrowing • Investment 

If I stands for investments, Κ for capital, w* for expected wage, p* for 

expected prices, c* for expected cost of capital, Q* for expected demand and 

n* for expected supply of labour, the formulation of an investment function 

corresponding to the previous alternative conditions comes from the solution 

of the problem: 

M a x ( p * Q - w * N - c * K ) (3.1) 

Q<f(K,N) (3. La) 

I = K-K_i (3.1.D) 

Q < Q * (3.1.C) 

N < N * (3.1.d) 

In case where no constraint exists (relations (3.1 .c) and (3.1 .d) do not hold), 

the maximization of the system (3.1) - (3.1.b) gives as a solution the equality 

between marginal revenue of capital and its user cost. This marginal revenue 

takes different expressions connected, with the nature of constraint. 

In the first case where the neoclassical assumptions are adopted 

(competitive markets, absence of constraints), the demand of capital depends 

on the relative cost of capital to labour. The existence of constraints in the 

goods market (second case) modifies the existing relation. Demand for 

capital depends on the relative cost of capital to labour and on the expected 

demand. Finally, in the case where there are constraints in the labour market 
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(demand for labour greater than its supply), investment determining factors 

are the supply of labour and the cost of capital. Thus the specification of the 

equations takes the following forms.1 

- No constraints (Walrasian equilibrium) 

I/K = Fi(L)(c/p) + F2(L)(w/p) + d (3.2) 

- Constraints in the market of goods (Keynesian equilibrium) 

I/K = F! (L) Q + F 2 (L) (c/w) + d (3.3) 

- Constraints in the labour market 

I/K = Fi (L) (c/p) + F 2 (L) Ν + d (3.4) 

where F (L) = a polynomial distributed lag operator (LQ = Q-i). 

When the assumption of the presence of financial constraints is adopted 

in the model, investments are an increasing function of realised profits and a 

decreasing function of interest rate and the level of borrowing. The general 

form of the function can be written: 

I/K = Fi (L) π + F 2 (L)r + F 3 (L) R + d (3.5) 

where π = profit rate, r = interest rate and R = rate of borrowing. 

Estimated models in empirical studies, are generally a combination of 

the above cases. Three categories of models can be distinguished: 

1. Models including all these factors. They are based on the 

assumption that, in the aggregate level, there are firms facing 

constraints in the commodity market and firms facing financial 

constraints. 

1. For a proof see Muet (1984), pp. 167-173. 
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Ι/Κ = F! (L) Q + F 2 (L) (w/c) + F 3 (L) Π+ d (3.6) 

This model which constitutes a generalization of the acceleration 

model is frequently used in empirical works. 

2. Models of acceleration type or demand type models. In these 

models the speed of adjustment is influenced by financial 

variables. 

3. In the final category of models, the probability of existence of 

various constraints is considered. Assuming that both constraints 

in the commodity market (Ie) and financial constraints (If) are 

present, the general model takes the form: 

I = Min(Ie,I f) (3.7) 

The investment function included in this macroeconometric model stems 

from the relation (3.6), according to which there are firms facing constraints 

in the goods market and firms facing financial constraints. 

The other two relations were excluded on the ground that the 

neoclassical model cannot be taken as representing the Greek economy (no 

constraints, existence of perfect competition) and its adoption will contradict 

the general theoretical orientation of the model which follows the Keynesian 

aspect. Furthermore, constraints on the part of the labour market (demand > 

supply) do not seem to be the case for Greece throughout the period of 

estimation. 

3.2. Empirical results and properties 

The endogenous variable which is determined in the equation is the 

total private investment (at constant 1970 prices) excluding residential 

investments. The expected rate of change of demand is represented by past 

GDP rates of change which are corrected for the effect of a change in the 

degree of capacity utilization. Indeed, an increase in demand when the index 

of capacity remains low weakens the impact of demand, since firms tend to 

increase the index rather than to proceed to new investment expenditures. On 

the other hand, the introduction of this index brings into the long-run horizon 
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of the equation a short-run effect. 

The user cost of capital is present among the independent variables in 

the equation, in order to test the effect of the relative cost of labour to capital. 

The construction ofthat variable is based on the following reasoning. A strict 

determination of capital cost would require the influence of an interest rate, 

of a depreciation rate and of a direct tax rate (Jorgenson (1963)). The lack of 

such statistical data led us to select two alternative variables representing the 

relative cost of factors of production: (1) w/p and (2) w/r; where w stands for 

the average wage, ρ the implicit deflator of private investments and r the 

interest rate for financing industry. 

Finally, as far as the influence of profit rate is concerned, the 

representative variable which is introduced into the equation is the same as 

that used as an explanatory variable in the price equation. 

K = ( Y P P + S C ) / C S P (3.8) 

where YPP = income from property and entrepreneurship accruing to 

households, SC = savings of corporations and CSP = private capital stock. 

The adoption of the same proxy representing profits in both equations of 

prices and investments has a particular economic significance in the 

functioning of the model. An increase in the cost of capital presupposes 

increased profits in order to retain the efficiency of capital. The increase of 

capital cost has as a result either a reduction of investment demand or an 

increase of production prices. 

Estimating function (3.6) gave statistically non-significant results for 

the effect of relative cost of capital to labour, on the demand for investments. 

The results that are presented in Table 3.1 show the absence of influence of 

relative factor cost on the determination of investments. Two interpretations 

can be given to this: (a) If a clay-clay production function is assumed for the 

economy1 (lack of alternative choices in technology), the presence of relative 

factor cost in the investment function is not justified since there cannot be 

any substitution between factors of production, (b) The estimation of a 

function for total private investments, without distinguishing machinery 

equipment from constructions, reduces the substitution effect since this 

1. Such a function is adopted in the French macroeconomic model DMS (Fouquet et al. 
(1978), Joly (1985)). 
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TABLE 3.1 

Effect of relative factor cost on investment demand 

c 

(GD*PR*UR) 

(GD*PR*UR).i 

(GDPR*UR).2 

π 

(w/p) 

(w/p).i 

(w/r) 

(w/r)., 

R2 

SEE 

D.W. 

0.042 

(7.3) 

0.049 

(2.7) 

0.063 

(3.6) 

0.02 

(1.3) 

0.43 

(7.8) 

14*107 

(5*10·6 

-

-

-

0.94 

0.005 

1.8 

0.042 

(7.1) 

0.051 

(2.6) 

0.064 

(3.5) 

0.02 

(1.3) 

0.41 

(7.9) 

7*104 

(0.03) 

0.01 

(0.4) 

-

-

0.94 

0.0005 

1.7 

0.04 

(7.3) 

0.049 

(2.7) 

0.061 

(3.3) 

0.02 

(1.3) 

0.42 

(8.7) 

-

-

-0.002 

(-0.2) 

-

0.94 

0.0048 

1.8 

0.042 

(6.4) 

0.049 

(2.6) 

0.06 

(3.2) 

0.02 

(1.0) 

0.43 

(8.2) 

-

-

-0.002 

(-0.2) 

-0.003 

(0.2) 

0.94 

0.0045 

1.8 
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effect mainly concerns the machinery equipment. 

According to the above, the final form of the function which is 

incorporated in MYKL does not include any proxy for the relative factor 

cost. Thus only demand and the rate of profit are included as independent 

variables. 

• · 
I/K = 0.045 + 0.058 (GDPR * UR) + 0.075 (GDPR * UR) _i 

(9.3) (3.7) (4.9) 

+ 0.02 (GDPR * UR) _2 + 0.39 π+ 0.01 D 68 (3.9) 

(1.4) (8.8) 

R2 =0.96 

SEE = 0.004 (mean of I/K = 0.1) 

D.W. = 1 . 9 

Period: 1964-1983. 

According to equation (3.9), the factors affecting investment demand are: 

Gross Domestic Product, the capacity utilization rate and the rate of profits. 

The absence of any monetary direct effect led us to test the influence of 

interest rate on investment decisions. The results were not significant. 

I/K = 0.041 + 0.049 (GDPR * UR) + 0.063 (GDPR * UR)_i 

(1.7) (2.7) (3.0) 

+ 0.02(GDPR * UR)_2 + 0.43π + 2.10 6 IR (3.10) 

(1.3) (3.5) 

R2 =0.94 

SEE =0.048 

D.W. = 1.8 

IR = Long-run Interest Rate in Industry. 

The simulation of the equation (3.9) during the estimation period gives a 

mean square error of 3.7% over the mean of the dependent variable. A 2% 

increase of the rate of change of Gross Domestic Product leads to an increase 
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of private investments by 1.1%, 1.4% and 0.4% in the first, second and third 
year respectively. The increase of capacity utilization index by 1 unit leads to 
an increase of investments by 0.7%, 0.8% and 0.2%. Finally, the increase of 
the profit rate by 0.2 units (from 15.6 it becomes 15.8 in 1964) has a positive 
effect on investments by 1%. 

FIGURE 3.1 
Private investments 
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3.3. A putty-clay investment function 

Trying to improve on the investment function, an equation based on an 
implicit putty-clay production function was estimated.1 In this case the 
relation (3.6) takes the following form: (Bischoff (1971)). 

1. An assumption adopted in the French HERMES Model (Faubry et al. (1984). 
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FIGURE 3.3. 
Private investments - Dynamic simulation 
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Lnl = Fi (L) Ln (Q - (1-d) Q_i) + F 2 (L) Ln (w/c) + d (t)+ F 3 (L) (3.6') 

where d stands for the depreciation rate. 

When the production function is of "putty-clay" type, the firms select in each 

period one type of technology for their investments, i.e. the required 

quantities of capital and labour, in order to supply a given production. This 

selection characterises each generation of machinery equipment. The 

characteristic of a putty-clay production function is the rigidity of change in 

the required relative quantities of capital-labour when the choice of 

technology has been made. When the production function technology is 

putty-clay, the substitution between factors of production does not apply to 

the capital stock as a whole but only to investments. Further, Fi (L) = 1/v and 

¥2 (L) = be, where v=returns of scales, s= substitution elasticity and b = the 

share of labour cost. 

Ln I = -3.1 + 0.08 (GDPR - (1 - 0.24) GDPR.i) 

(1.1) (0.5) (1.9) 

+ 0.5 (GDPR.1 - (1 - 0.24)GDPR.2) 

(2.0) (1.9) 

+0.15 (GDPR-2 -(1 - 0.24)GDPR_3) 

(1.5) (1.9) 

+ 0.78Ln (w/p) + 6.8 π + 0.009 UR + 0.0011 

(2.8) (2.9) (1.9) (0.56) 

R2 =0.99 

SEE = 0.042 (mean of Lnl = 10.4) 

D.W. =2.5 

Period: 1964-1983. 
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The empirical results of the above equation present a number of 
problems. The coefficient of variable t (time), which expresses the effect of 
the non-embodied technological progress, is positive and statistically 
insignificant. The estimated depreciation rate of capital equals 24% per year, 
implying an average life time of four years. This is considered unrealistic, 
taking into account that in developed countries such as France average life 
time is estimated to be around 8 years (Artus et al. (1981)). 

The problem connected with the above estimation can be attributed 
mainly to the simple assumptions adopted for explaining the production 
process, to the peculiarities of the Greek economy and to the lack of highly 
reliable statistical data. Moreover, it can be observed that factors such as 
demand, the rate of profits and the index of industrial production appear to 
have a significant effect on investments. 

Conclusion 

The aim of this chapter is to present the equation explaining private 
investment demand incorporated in the MYKL model. 

The theoretical background of the proposed function includes the effect 
of demand, of profits and of the short-run economic fluctuations represented 
by the degree of capacity utilization. These factors explain private 
investment behaviour in Greece satisfactorily, while it was not possible to 
find any effect of interest rate and of relative factor prices (labour - capital). 

An attempt to estimate an investment function based on a putty-clay 
type of production function did not give significant results. The estimation of 
this function had only an investigative character and could constitute a point 
of reference in case of a re-examination of the supply sector in a later version 
of the model. 
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CHAPTER4 

INVESTMENTS INDWELLINGS 

Introduction 

The lack of sufficient statistical data and the structural changes which 
have taken place in the dwellings market pose the most important problems 
when constructing a behavioural equation of investment demand in housing. 
Nevertheless, if one aims at constructing a model in order to produce the 
medium-term evolutions of the main macroeconomic magnitudes, 
investments in housing cannot be included in the group of exogenous 
variables, since they constitute a significant part of total demand. 

On several occasions it has been considered necessary to distinguish 
between investments in new houses and investments for improving existing 
houses (Artus et al. ( 1981 )). In such a case the best approach to reality, given 
the significant role played by demographic factors (number of families, 
population etc.) on investments in new houses, would be to express the 
dependent variable in terms of physical units, i.e. number of new houses and 
average size. Average size should be determined by macroeconomic 
variables, and number of houses either from the number of families 
(independently of the size of houses) or by considering it as a fixed 
proportion of the number of families. Finally, the total volume of houses 
(number of houses times average size) could be explained by both 
macroeconomic and demographic factors (Karadeloglou (1985a)). Such a 
procedure could not be followed for Greece, since there are not sufficient 
statistical data. 

In this section, the equation for determining investments in housing 
which is incorporated in the macroeconometric model is presented. The 
explanatory variables are presented first, followed by the estimation and 
simulation of the equation. 
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4.1. Explanatory variables of investments in dwellings 

Two categories of explanatory variables are frequently met when 
specifying the investments in housing equation: demographic variables and 
macroeconomic variables. 

a. Demographic factors 
It is usually accepted that demographic factors are the main 

determinants of investments in housing. It is generally believed that the 
increasing trend in the number of houses, and consequently of capital in 
dwellings, is closely connected with demographic evolutions. These factors 
must be interpreted as a need to buy houses rather than as an ability to buy.1 

Thus population increase is interpreted as creating an additional need. 
The satisfaction of this need can be partially postponed from year to year in 
relation to the economic cycle. If the change of per capita income is not 
sufficient or the macroeconomic prospects are worsening, the rate at which 
this need is gradually satisfied will be lower. On the other hand, government 
intervention in the housing sector is often decisive. Such an intervention, to 
a certain extent, makes the satisfaction of these needs easier. Thus many 
researchers ignore the influence of demographic factors in the short-run 
analysis and include them only for long-run analysis. 

Demographic factors can be incorporated in the specification of the 
function in two ways: either by introducing directly demographic 
magnitudes (population, number of households, size of family etc.) as 
independent variables, or by taking variables in per capita form {e.g. volume 
of houses per person). 

b. Macroeconomic factors 
The significance of income as an explanatory variable for determining 

investments is widely accepted. The use of this variable in the form of 
permanent income can explain the level of investments in the long-run rather 
than its short-run variations. 

The price level can be included in the function in two ways: first, as a 
deflator for the nominal values of the series, and second, as an explanatory 
variable. Its use as a deflator makes it possible to estimate the real effect of 

1. See Goux (1983). 
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variables expressed in nominal terms (income) and to obtain homogeneity 
of the equation. The prices as explanatory variables can be presented either 
in absolute terms or as relative prices. 

Interest rate can be another explanatory variable. Although the 
existence of this variable can be justified theoretically, the particular 
conditions and the government interventions (subsidies) prevailing in 
many countries do not often give the expected results in the equations. 

Finally, a number of other variables can affect investments in the short-
run. Such variables can be: the finance of investments, unemployment, the 
duration of loans etc. 

4.2. Specification and estimation of the equation 

4.2.1. Specification 

To explain the investment behaviour in housing, we begin with the 
adoption of an adjustment process of the effective fixed capital (CSPHR) 
towards its desired level (CSPHR*). 

(CSPHR/CSPHRO = (CSPHR*/CSPHR.!)a 0<a<l (4.1) 

where "a" stands for the speed of adjustment. Furthermore, in order to take 
into account demographic factors (births, marriages, migration), per capita 
variables are used in the equation. 

Next we divide the desired stock of households capital in two parts: 

CSPHR* = CSPHR*LT + CSPHR*ST (4.2) 

where LT and ST stand for the desired capital stock in the long and the short-
run respectively. 

Regarding the relation determining the desired stock of capital, it is 
assumed that: 

CSPHR = (Igi YDRP_i)a (PIH/PCP)ab (4.3) 

CSPHR*ST= (PIH/PIH.i)c(LOAN/LOAN-!)deR]tRHf (4.4) 
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where 
YDRP = Per capita real disposal income (deflated by PIH) 
PIH = Implicit deflator of investments in housing 
PCP = Implicit private consumption deflator 
LOAN = Provisions of loans (deflated by PIH) 
RIRH = Real interest rate on loans to the housing sector (deflated by PIH). 

Taking logarithms and substituting (4.2) into (4.1) we have: 

Ln (CSPHR/CSPHRO = a Ln C S P H R * L T + a LnCSPHR*ST 

-aLnCSPHR_i (4.5) 
but since: 

Ln (CSPHR/CSPHR.i) = (CSPHR - CSPHR.O/CSPHR.i 
sIPHR/CSPHR.! (4.6) 

where IPHR = Investments in housing, the equation to be estimated can be 
written: 

(IPHR/PCP)/(CSPHR/PCP).! = a Ln CSPHR*LT + a Ln CSPHR*ST 

-a Ln (CSPHR/PCP)-! (4.7) 

(IPHR/POP)/(CSPHR/POP).i = gi + g2 Ln (Llq YDRP)_i 

+ g3 Ln (PIH/PCP) + g4 Ln (PIH/PIH.i) + g5 Ln (LOAN/LOAN.O 

+ g6RIRH (4.8) 

4.2.2. Estimation 

For the estimation of equation (4.8), it is assumed that i = 2 and that the 
kj takes the following values: ko = 0.7, ki = 0.2 and k2 = 0.1. The ordinary 
least squares estimation did not give the expected result. More specifically, 
the effect of the real interest rate, although it was statistically different from 
zero, affects positively the endogenous variable, which means that an 
increase in the interest rate will result in an increase in investments in 
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housing. The coefficient of the variable Ln (LOAN/LOAN.O is statistically 
insignificant and does not have the expected sign. The estimation results are 
presented in Table 4.1. 

The final form of the equation which is incorporated into the 
econometric model is as follows: 

(IPHR/POP)/(CSPHR/POP).i = 0.69 + 0.26 Ln,(Zki YDRP.i + 
(7.6) (14.5) 

0.36 Ln (PIH/PCP) - 0.12 ALn PIH - 0.08 ALnPIH.i 
(11.2) (-5.7) (-4.3) 

-0.32 Ln (CSPHR/POP).! - 0.013 D6769 (4.9) 
(14.0) (-4.3) 

R2 = 0.96 
SEE = 0.004 (mean (IPHR/PCP)/(CSPHR/PCP).i = 0.69) 
D.W. = 1.9 
Period: 1962-1983 
where D6769 = 1 for the years 1967,1969 and 0 elsewhere. 

According to these results, income constitutes a very significant factor for 
the long-run determination of investments in housing. The second important 
factor is prices which have a short-run and a long-run effect on residential 
investments. Thus an increase of prices in residential investments, given the 
relative prices, affects the decision for investments in housing negatively, either 
by postponing their realization or by causing a shifting of household expenditure 
towards consumption or even towards financial savings. This behaviour is 
changed in the long-run when a change in relative prices (PIH/PCP) occurs. 
When an increase of investments in housing prices is expected relative to the 
consumption prices, households realise an increasing inability to satisfy one of 
their basic needs: the ownership of a house. They therefore hurry to realise the 
satisfaction of this need as soon as possible. At the same time, the relative price 
increase makes investments in housing a more profitable investment for their 
financial resources. As far as constructors are concerned, they do not anticipate 
suffering any loss by engaging their capital in housing construction. This fact 
offsets the discouragement of construction caused by higher cost. 
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TABLE 4.1 
Estimation results of investments in dwellings 

c 

LnkjZYDRP.i 

i = 0 

ALn(PIH/PCP) 

ALn(PIH) 

ALn(PIH).i 

Ln(CSPHR/ 

POP).i 

Ln(XkjYDRP/ 

CSPHR)_i 

Ln (LOAN/ 

PIH) 

RIRH 

D6769 

R2 

SEE 

D.W. 

I 

Loans 

0.7 
(7.7) 

0.27 

(14.7) 

0.36 

(10.7) 

-0.31 

(-4.6) 

-0.80 

(-4.3) 

-0.32 

(-13.9) 

-

-0.0007 

(-0.3) 

-

-0.013 

(-4.2) 

0.96 

0.0041 

2.0 

II 

Int. Rate 

0.81 
(9.0) 

0.32 

(11.5) 

0.39 

(12.9) 

0.07 

(0.8) 

-0.07 

(-4.1) 

-0.39 

(-11.2) 

-

. 

0.19 

(2.4) 

-0.013 

(-5.2) 

0.97 

0.003 

2.0 

ΠΙ 

E.C.M. 

0.11 
(13.0) 

0.151 

(2.1) 

0.2 

(5.5) 

-0.11 

(-2.1) 

-0.09 

(-2.6) 

-

0.21 

(7.6) 

-

-

-0.011 

(-1.9) 

0.86 

0.0076 

1.3 

IV 

1962-1973 

0.49 
(0.8) 

0.25 

(2.8) 

0.28 

(1.5) 

-0.07 

(-1.1) 

-0.9 

(-2.0) 

-0.28 

(-2.0) 

-

-

-

-0.0011 

(-2.3) 

0.95 

0.0042 

1.5 

V 

1974-1983 

-0.34 

(-0.7) 

0.33 

(6.7) 

0.35 

(11.0) 

-0.11 

(-3.8) 

-0.007 

(-0.2) 

-0.29 

(-11.4) 

-

-

-

-

0.98 

0.003 

2.4 

VI 

1962-1983 

0.69 
(7.6) 

0.26 

(15.5) 

0.36 

(11.2) 

-0.12 

(-5.7) 

-0.08 

(-4.3) 

-0.32 

(-14.0) 

-

. 

-

-0.013 

(-4.3) 

0.96 

0.004 

1.9 

1. It concerns difference in log of the variable. 
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In Table 4.1, estimation of the equations with the inclusion of the 

provision of loans (columns I and II) and with the adoption of an error 

correction mechanism are presented. The equation (III) is not included in the 

model because it gave less satisfactory results than equation (VI). In columns 

IV and V the estimation results of the equation for the subperiods 1961-1973 

and 1974-1985 are given, in order to test the differences in the results 

between the two subperiods. The relatively small difference between the 

coefficients of the two estimations suggests the inclusion in the model of 

equation VI. 

FIGURE 4.1 
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4.3. Simulations 

In an attempt to obtain a better picture of the equation behaviour in the 

case of an exogenous change of the predetermined variables, three policy 

exercises were realised. Furthermore, the simulation ability of the equation is 

tested for the period 1962-1983. The simulation of equation (4.9) with the 

use of the identity: 
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CSPHR = IPHR + (1-d) *CSPHR_i, 

where d = depreciation rate = 0.01667, gave the results of Table 4.2 and of 
Figure 4.2. 

The three exercises consist of: (a) an exogenous increase of income in 
1970 by 1%; (b) an exogenous increase of private investment deflator in 
1970 by 1 % ; (c) an exogenous increase of population in 1970 by 1 %. In Table 
4.3, the deviations of the results of policy exercises from the baseline 
simulation values are presented. Table 4.3 presents these deviations in 
percentage form. 

TABLE 4.2 
Simulation of investments and capital in housing 

RMSE% 1962-1963 

IPHR 
CSPHR 

6.3 
0.4 

MDrt 

FIGURE 4.2 
Investments in dwellings - Dynamic simulation 

35000 

30000 -

25000 

20000 

15000 -

10000 

Actual 

Fitted 

63 



These exercises allow a better understanding of the functioning of the 
equation. The policy exercises showed that: (1) Population and income 
influence on investments in housing is more significant than that of prices. 
(2) The long-run elasticities of investments in housing with respect to 
population, income and prices are 1.1,0.9 and 0.3 respectively. 

TABLE 4.3 
Simulation results after implementing autonomous changes in the 

investment in dwellings equation 
(% change) 

Years 

1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 

Price increase 
by 

IPHR 

0.6 
0.3 
0.8 
0.7 
0.9 
0.7 
0.5 
0.4 
0.4 
0.3 
0.3 
0.3 
0.3 
0.3 

1% 

CSPHR 

-
-

0.1 
0.2 
0.2 
0.2 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 

Income 

IPHR 

2.3 
2.4 
2.0 
1.7 
2.0 
1.6 
1.2 
1.1 
1.0 
0.9 
0.9 
0.9 
0.9 
0.9 

increase 
by l% 

CSPHR 

0.2 
0.3 
0.5 
0.6 
0.7 
0.7 
0.7 
0.8 
0.8 
0.8 
0.8 
0.8 
0.9 
0.8 

Population 

IPHR 

1.0 
3.6 
2.5 
2.2 
2.7 
2.0 
1.6 
1.4 
1.2 
1.2 
1.2 
1.1 
1.1 
1.1 

increase 
by 1% 

CSPHR 

-
0.4 
0.5 
0.7 
0.3 
0.8 
0.9 
0.9 
0.9 
1.0 
1.0 
1.0 
1.0 
1.0 

Conclusion 

The aim of this chapter was to present the equation included into the 
macroeconometric model for the Greek economy. 

Explanatory variables determining per capita investment relative to 
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capital are: population, income and prices, while efforts for the introduction 
of other variables which affect investment in the short-run, such as interest 
rate and provision of loans, did not provide statistically significant results. 

In spite of the satisfactory results given by the dynamic simulation of 
the equation for the past, it is obvious that short-run effects such as those for 
economic policy, constructors' behaviour etc. cannot be incorporated in an 
econometric equation. 
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CHAPTER 5 

INVENTORY CHANGE 

Introduction 

Changes in stocks play a significant role in the formation of final 
demand. Total supply (value added + imports + taxes - subsidies) equals 
demand (excluding stocks) plus the inventory change. 

S = DEM + DSR (5.1) 

where S = supply, DEM = demand excluding stocks and DSR = inventory 
change. Thus, we can write: 

As ADEM + ADSR 

The first term of the right hand side of (5.2) represents the contribution of 
demand (excluding stocks) in the formation of total supply. The second term 
represents the contribution of the inventory change. In Figure 5.1 it can be 
observed that variations in supply are mainly the result of variations in 
demand excluding stocks, but also that for a number of years the inventory 
change widens the variations of supply (e.g. in years 1974 and 1981). 

The significant role that inventory change plays in explaining supply 
and in balancing demand and supply can be shown by using the identity: 

GDP + M + IT-SU = C + I + X + DSR (5.3) 

where GDP = value added, M = imports, IT = indirect taxes, SU = subsidies, 
C = consumption, I = investments, X = exports and DSR = inventory change. 
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FIGURE 5.1 
Supply, demand and stocks 

0 . 1 5 

0.1 -

0.06 

ο -

-0.05 -

-0.1 

Supply 

Demand 

Stock* 

1960 1965 1 9 7 0 1 9 7 5 1 9 8 0 

In MYKL, the supply side is supposed to operate in the following way: 

All the terms in the right hand side of equation (5.3), as well as taxes, 

subsidies and imports are determined by behavioural equations and GDP is 

determined as a residual. The reasoning of this approach is that if there is an 

increase of demand, production is increased to satisfy demand. It must be 

noticed, however, that the adoption of such an approach although it is 

satisfactory for explaining medium-term cycles, cannot be used for explaining 

short-term variations since production cannot satisfy demand due to rigidities. 

Thus inventory change brings the balance between demand and supply. 

5.1. Specification and estimation of the equations 

Existing views on factors determining changes in inventories originally 
considered that they do not function as corrective factor for short-term 
variations. Inventory change worsens short-term fluctuations since during a 
depreciation period the excess stocks have to be reduced (before the 
recovery) due to the cost which their holding implies. According to another 
view, stocks are held for speculative purposes. Finally, the theory which has 
dominated considers the accumulation of stocks as a security against 
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unforeseen events or errors of estimations (buffer stock, backlog demand). 
Thus a widely accepted scheme suggests that there is a desired level of 

stocks (SR*) towards which actual stocks are adjusted. The level of desired stocks 
depends on the expected demand which is represented by its past evolution. 

SR - SR.i = (SR* - SR.i) = (aiDEM.i - SR.i) (5.4) 

where DEM stands for the demand excluding stocks and i = 1,2,..., N. 
In order to complete this specification, we allow for the possibility of an 

involuntary inventory change which is the result of the difference between 
effective and expected demand. When the effective demand is greater than 
the expected, stocks are reduced because production is not enough. 

SR* - SR.i = XÇLai DEM.i - SR.i) + μ(ΣίϋΕΜ_ΐ - DEM)) (5.5) 

or SR* = (l-λ) (SR_i) + ADEM (kào + ua0 - μ) + Σ(λ+μ) aj ADEM.i (5.6) 

Taking first differences we have: 

ASR = (l-λ) ASR.i + ADEM (λάο + μζ0 - μ) + (λ+μ) aiADEM.i (5.7) 

Thus, changes in stocks are the sum of the desired change in stocks and the 
error in forecasting demand. Relation (5.7) can be extended to include the 
rate of change of import prices. A voluntary increase in stocks is often 
effective when a rise of import prices is expected in the near future. A 
speculative behaviour is therefore introduced in the equation. 

The estimation of the equation (5.7) using Almon's method gave the 
following results: 

ASR = -1332 + 0.0232 ADEM + 27608 PM09 
(-0.38) (2.21) (3.53) 

+ 13804 PM09 _i -10756 D81 - 11227 D82 -17498 D83 (5.8) 
(3.53) (-2.39) (-2.5) (-3.9) 

R2 =0.78 
SEE =4134 (mean of ASR =10796) 
D.W.= 2.41 
Period: 1962-1983. 
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FIGURE 5.2 
Change in stock 
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where PM09 stands for the rate of change of import prices, DEM is total 
demand excluding stocks (consumption + investment + exports) and D81, 
D82, D83 are dummies taking the value of 1 in 1981,1982 and 1983. 

The introduction in equation (5.8) of a mechanism which will represent 
the behaviour of inventory change in relation to demand, although it does not 
make any significant improvement in explaining the variation of the 
dependent variable, is retained in the equation in order to introduce a 
dynamic behaviour. This term, which is represented by (ADEM/ASR)-i. aims 
at correcting errors of the past. Thus a reduction of this term in year t-1, which 
could be caused by an excessive increase of stocks with respect to demand, 
would have a negative effect on the formation of stocks in year t. On the 
contrary, an increase of this term in year t-1, which could be the result of an 
increase in demand and a rigidity in stocks adjustments, would have a 
positive effect on stocks formation in year t. 

ASR = -5088 + ai PM09.1 + b.j ADEM.j + 53*(ADEM/ASR)-i 
(2.7) (1.6) 
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-9640*D72 

(-2.8) 

(5.9) 

ai = 59143, aG = 39428, ai= 19714 

(8.4) (8.4) 

bi = 0.54, bo=0.28, bi=0.18, b 3 = 0.09 

(4.9) (5.4) (2.5) 

R2 =0.87 

SEE =3156 

D.W. = 1.9 

Period: 1962-1983. 

Returning to equation (5.7), it can be observed that the coefficient λ 

equals 1. The hypothesis (l-λ) = 0 is rejected according to the estimation 

results of equation (5.7). As far as the coefficient of variable ADEM is 

concerned, it is observed that b 0 is the most significant of the three bi. This 

can be expected in an annual model. Firms collect a lot of reliable 

information during the year and are able to minimise forecast errors 

concerning demand and hence to have a more correct policy on their stocks 

during the same year. 

Conclusion 

In our attempt to explain the inventory change, two predetermined 

variables have been introduced in the equation: demand and import prices. 

The equation shows satisfactory results since the dynamic simulation results 

present relatively small differences between current and simulated values. 

According to the theoretical background adopted, an increase of 

demand by 1% will result in an increase of the rate of inventory change by 

10% during the first year. Increases by 6% during the second and third years 

are explained by the fact that forecasts of demand are influenced by its 

autonomous increase at the beginning of the period. The correction of an 

error, however, is completed in the fourth year during which the inventory 

change equals the magnitude at the starting year. 
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CHAPTER 6 

FOREIGN TRADE 

Introduction 

The continuous opening of the economies made international trade and 
the external sector of a model very important The building and utilisation of 
models for the quantitative analysis of economic phenomena confirmed 
empirically the importance of foreign trade equations as the link between real 
and nominal values. On the other hand, short and long-term economic policy 
is very often constrained by foreign transactions. In the case of Greece, a 
small open economy suffering from large disequilibria in foreign 
transactions, foreign trade equations are of the utmost importance. 

In this chapter abrief theoretical analysis of factors influencing real and 
nominal values of imports and exports is presented. In section two, estimated 
equations are presented. Finally, section three deals with simulation and a 
policy exercise using the estimated equations. 

6.1. Theoretical background of the equations 

6.1.1. Imports and exports volume equations 

Foreign trade equations specifications are demand functions - of 
domestic and foreign goods. As in every demand function, the dependent 
variables (exports and imports) are related positively to income and 
negatively to the relative prices, which in our case are foreign trade prices 
and competitors' prices. These equations can be written as follows: 

M = f(Q,pm/p) (6.1) 

X = g ( Q e , P x ^ x ) (6.2) 
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where M, X are volumes of imports and exports, Q and Qe domestic and 
e 

foreign production, pm and px import and export price index and Px 
competitors' prices. Income effect is represented in these equations by 
domestic and foreign demand, while the substitution effect is explained by 
competitiveness. The market effect is explained by domestic demand or 
production in the case of imports, and by foreign demand in the case of 
exports.1 

Competitiveness in equation (6.1) is the ratio of import prices (pm) to 
domestic production price (p), while in equation (6.2) it is the rate of 
competitor's export price pj , expressed in local currency, (e being the 
exchange rate) to export price. Setting am and ax the income elasticities of 
imports and export, bm and bx the corresponding price elasticities and using 
a log-linear form, the equations can be written: 

M = Qam(pm/p)bm (6.3) 

X = Qea i(pxe/px) (6.4) 

Similar equations have been estimated by Houthakker and Magee (1969), 
Wilson and Takacs (1979), Stone (1979), Goldstein and Kahn (1978), 
Fournelle, Muet, Villa (1983) and Bahmani-Oskoee (1986). Such a 
theoretical background is based on equilibrium theory. Simultaneous volume 
and price determination in the framework of an equilibrium model could be 
formulated by an extension of the initial equations, but short-term volume 
fluctuations caused by disequilibrium between demand and supply would 
then be neglected. 

Demand and supply disequilibrium impact on imports and exports is 
commonly explained by the fact that some firms cannot satisfy the rapidly 
increasing demand even if their production capacity is intensively utilised. 
Imports are increased in order to supplement domestic production. On the 
other hand, firms producing export oriented goods reduce exports to satisfy 
increasing domestic demand. 

Let Q be the production when total capacity of the economy is utilised, 
S savings and assuming that (a) there is not any constraint on the supply and 
(b) there are only two non substitutable goods, the one produced by domestic 

1. I.e. a mean of foreign producers' prices weighted by their share in the country's foreign 
trade. 
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firms and the other imported, total income (Y) equals: 

Y = p m M d + pQd + S d = R (6.5) 

If there is excess demand (Qd>Q), consumption is satisfied by imports and 

savings increase. Setting M and S the realized imports and savings: 

Y = p m M + pQ+S (6.6) 

from (6.5) and (6.6) it yields: 

pmM + S = p m M + S +pQ -Q (6.7) 

Imports and savings are increased by ρ (Q - Q). Assuming that prices are 
exogenous, equation (6.7) can be decomposed as follows: ' 

(6.8) 

S / p m = S d / p m + y ( p / p m ( Q d - Q ) ) ( 6 ' 9 ) 

M = M d +(p(p/p m (Q d -Q)) 

d -
φ + \|/ = p / p m ( Q -Q) 

(6.10) 

The main conclusion drawn from the above analysis is that when the 

economy is under a situation of excess demand, imports are increased. A 

similar analysis can be made for exports. Setting DDEM domestic demand 

and X exports demand, exporting firms can be divided into those 

confronting an excess demand (I) and to those being in a situation of excess 

supply (II). The firms belonging to set (I) are constrained by the production 

capacity and demand is not fully satisfied. 

i e I, Qi = Qi <(DDEM?+X?) (6.11) 

1. In that system of equations the presence of equation (6.10) is necessary in order to 
assure (6.8)+ (6.9) = (6.7). 
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For those belonging to set (II), the effective volume of exports equals export 
demand 

i e Π, Xi = X? Q ? = x f + DŒM?< Qi (6.12) 

Summing up sets I and II, we obtain 

X = X?!+ Χ? - a Z i ei ( DDBvlf + x f - QJ~) (6.13) 

excess demand 

or X = X n + ( l - a ) X i + a(Q-DDEM)i (6.14) 

showing the negative effect of excess demand on exports.1 Taking into 
account the above results, equations (6.3) and (6.4) can be rewritten: 

am bm — c m „ , _x 

M = Q (pm/p) <Q/Q (6.15) 

ax |jx — -ex 
X=Qe Φχβ/Ρχ) (Q/ö> (6.16) 

6.1.2. Price equations 

Concerning the specification of foreign trade price equations, one can 
distinguish two approaches depending on whether the country is or is not 
able to impose its prices. If the country is big enough (in terms of market 
share) to impose prices, then foreign trade prices equal those of production 
(the country is then referred to as a price maker). When, on the contrary, the 
country is small, import and export prices equal international prices 
expressed in local currency (the country is then said to be a price taker). In 
reality, most countries are in a situation between these two extremes. This 
can be expressed algebraically as follows: 

1. For a complete analysis of this approach see Four nelle, Muet and Villa (1983), also 
Catinat(1984). 
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Pm = (Pe e)"™ p ( 1 _ a m ) 0<am<l (6.17) 

Ρχ=Φχ ε ) Ρ 0 " * 0 0<ax<l (6.18) 

6.2. Estimation results 

The total volume of imports and exports are divided into goods and 
services. Moreover, exports of tourism are separately estimated due to their 
importance in the balance of payments. Special attention was paid to the 
adoption of dynamic relations when estimating the equations. This was done 
by introducing time lags. The main reasons for the presence of time lags in 
econometric equations following Nerlove (1972) are: (a) the presence of 
anticipations (future anticipations depend on past observations) and (b) the 
presence of adjustment cost. 

6.2.1. Imports volume 

a. Imports of goods 

The starting point for the estimation of imports of goods is equation 
(6.15), while the adjustment process adopted is the partial adjustment model: 

(M09R/M09R.0 = (M09R*/M09R_i)' (6.19) 

where a is the adjustment parameter and M09R* is the desired level of 
imports, which in this case equals: 

M09R* = f(DDEM, PM/PGNP, UR, t) (6.20) 

where DDEM = domestic demand (consumption + investment + inventory 
change), PM = (MTAX + M09) / (M09R), M09R and M09 = value of imports 
of goods, measured at constant and current prices respectively, MTAX = 
import duties, PGNP = GNP deflator, UR = capacity utilisation rate and t = 
time. The variable DDEM represents the income effect and the variable pm/p 
the price effect. The utilisation ratio measures the impact of production 
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pressures and is a proxy for disequilibrium situations described earlier. 

Time is introduced into the equation to take into account the structural 

changes as well as the opening of frontiers due to EEC membership of Greece 

after 1981. Arranging equations (6.19) and (6.20) and taking logarithms, the 

equation to be estimated can be written: 

ALn M09R = ai + a2 Ln (DDEM) + a3 Ln (PM/PGNP) + M Ln (UR) 

+ a5 Ln (t) - a6 Ln (MO9R.0 (6.21) 

Estimating these equations with ordinary least squares gives: 

ALn M09R = -5.45 + 0.84 Ln (DDEM) - 0.34 Ln (PM/PGNP) + 

(5.2) (4.5) (-2.2) 

0.54Ln(UR) + 0.16Ln(t) 

(2.0) (3.7) 

-0.69 Ln (M09R_i) - 0.09 D80 (6.22) 
(-5.3) (-2.1) 

R2 = .85 

SEE = 0.037 (mean of ALn M09R = 0.072) 

D.W. = 1.95 

Period: 1962-1983 

where D80 equals 1 in 1983 and 0 elsewhere. 

According to the above estimated equation, an increase in domestic 

demand by 1% will cause a rise of imports by 0.84% in the short-run and by 

1.22% in the long-run. An increase of domestic prices by 1% (when import 

price is unchanged) will increase imports by 0.34% and 0.5% in the short and 

long-run. 

Even if the results of this equation can be considered satisfactory (see 

also Figure 6.1), the possible improvement of the overall fit is tested by 

adopting an error correction adjustment process (see Davidson et al. (1978), 

Kloek(1984)): 

ALn y = ai + a2 ALn χ + a3 Ln (x/y)_i +e (6.23) 
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When adopting such a model, long-run elasticity of y with respect to χ 

is set by definition equal to unity. As far as the income elasticity of imports is 

concerned, since a unitary value might not be considered a realistic 

assumption, the lagged endogenous variable was introduced in the equation. 

ALn M09R = -4.11+0.91 ALn (DDEM) - 0.57 ALn (PM/PGNP) 

(-3.11) (2.87) (-1.98) 

+ 0.42 Ln (UR) + 0.52 Ln (DDEM/M09R).i 
(1.44) (2.18) 

0.11 Ln(DDEM).i - 0.31 Ln(PM/PGNP).i + 0.41 Ln(t) (6.24) 

(1.3) (1.7) (8.0) 

R2 = .82 
SEE = 0.041 
D.W.= 1.93 
Period: 1962-1983. 

Although the economic results of equations (6.22) and (6.24) are not 
very different, equation (6.22) is preferable because of better statistical 
criteria and because of its straightforward simplicity. 

b. Import of services 

The main assumption of the import of services equation specification is 

that imports of services are not influenced by relative prices. In fact most 

services imported, besides tourism, are not subject to competition 

(transports, higher education etc.). As a result, the independent variables 

used in that equation are domestic demand and the lagged endogenous 

variable. Ordinary least squares results of the log-linear form gave: 

Ln (MSR) = -6.52 + .76 Ln (DDEM) + .65 Ln (MSR).i + .08 D81 (6.25) 

(-3.1) (3.3) (6.1) (2.3) 

R2 = .97 

SEE =.128(meanofLn(MSR) = 9.1) 

D.W. = 1.53 
Period: 1962-1983. 
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FIGURE 6.1 
Imports of goods 
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FIGURE 6.2 
Imports of goods - Contribution of explanatory variables 
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where MSR = volume of imports of services and D81 equals 1 in 1981 and 0 
elsewhere. This last variable is introduced into the equation to take into 
account the partial removal of import barriers due to Greece's membership of 
the EEC in 1981. The estimated coefficients show an income elasticity of 
imports of services 1.17. 

6.2.2. Exports volume 

a. Exports of goods 

The variable chosen as a proxy for foreign demand is OECD's volume 
index of goods and services. Even if this variable is not representative of the 
entire market of Greek exportable goods (the share of Greek exports 
absorbed by OECD countries was 65% in 1983), it has been selected for two 
reasons: (a) a large part of Greek exports to countries other than OECD 
members was the result of bilateral agreement and could not be explained by 
a behavioural equation, and (b) assumptions about other OECD countries' 
demand for imports could easily be made if a projection were to be 
attempted. 

Competitiveness is defined as the ratio of OECD's price index of 
exports of goods and services to export of goods deflator (PX09). 

CCMP = rcoED*ixx^R ( 6 . 2 6 ) 

PX09 v ' 

where PXOED is the OECD's price index of exports of goods and services in 
dollars and DOLLAR is the value of US dollar in drachmas (exchange rate). 
The reason for introducing a general variable representing the inflation rate 
of all OECD countries and not just competitors' price is twofold: Greek 
exports may not be influenced only by prices of competitors relative to the 
domestic deflator, but also by the evolution of relative prices in market 
countries. In fact, where international prices are high Greek goods become 
more Competitive and can substitute for foreign goods in international 
markets. In Figure 6.3, where the components of equation (6.26) are 
presented diagrammatically, it can be noticed that despite the positive 
inflation rate differential between Greece and OECD countries, a gain in the 
competitiveness of exported goods was obtained by a continuous 
depreciation of the drachma. 
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FIGURE 6.3 
Prices and competitiveness 
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The proxy representing disequilibrium pressure in the market of goods 
is, as in imports, the capacity utilisation rate after the elimination of the 
influence of exports: 

UR*=UR GDPR-XGR 
GDPR (6.27) 

where GDPR is GDP at constant 1970 prices and XGR the volume of 
exported goods. 

Another independent variable introduced in the exports of goods 
equation is the relative price of exports to domestic prices. The presence of 
this variable takes into account the profitability of Greek exporters. An 
increase of this rate pushes Greek firms to export their goods rather than to 
supply the domestic market, while the inverse is valid in the case of a 
reduction of this rate. 

The adjustment adopted is a partial adjustment model in which the 
desired level of exports equals: 

X* = f (OECD, COMP, UR*, PROF) (6.28) 

80 



Ln XGR = 3.86 + 0.72 Ln (OECD) + 0.95 Ln (COMP) + 0.5 Ln (UR*) + 
(3.4) (3.1) (4.3) (2.4) 

1.34 Ln (PROF) - .88 Ln (XGR.i) - 0.18 D81 
(4.5) (-5.7) (-4.4) (6.29) 

R2 =0.98 
SEE = 0.026 (mean of Ln (XGR) = 0.06) 
D.W. = 2.8 
Period: 1974-1983 

where OECD is the volume index of OECD imports, PROF = (PXOED* 
DOLLAR)/PGNP and D66, D81 are dummies equal to 1 in 1966 and 1981 
and 0 elsewhere. 

Looking at the results of equation (6.29), we observe that UR* does not 
have the expected sign. On the other hand, the presence of the variable PROF, 
even if it is statistically significant, it is not included in the equation.1 Re-
estimating the equation and taking into account the above remarks, yields: 

ALn XGR = 7.74 + 0.71 Ln (OECD) + 1.30 Ln (COMP) 
(7.76) (2.9) (4.6) 

-1.03 Ln (XGR).i + 0.15 D80 (6.30) 
(-7.1) (3.8) 

R2 = .93 
SEE =0.034 
D.W. = 2.0 
Period: 1974-1983. 

In equation (6.30), which is included in the model, the long-run foreign 
demand elasticity equals 0.69, while price elasticity equals 1.26. 

1. In fact the presence of such a specification gives very high price elasticities which 
seem to be unrealistic in the case of policy simulation exercises. 
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FICURE 6.4 
Exports of goods 
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b. Exports of services of tourism 

The assumption that demand is a function of income and prices is the 
starting point for estimating the exports of services of tourism equation. 

In this equation the price index of exports of OECD countries and the 
deflator of exports of tourism were adopted as proxies to represent 
competitiveness. The use of these variables takes into account the first step 
of a consumer's decision, which is the choice between holidays in his own 
country or abroad. It is obvious that this variable does not take into account 
the second step of the consumer's decision which concerns his choice among 
countries offering the same services as Greece. However when changes of 
relative prices represent mainly changes of prices in Greece and when there 
is no competitor's reaction, one can assume that the variations of these 
relative prices also take into account the second step of the consumer's 
decision. 

The equation has been estimated in logarithmic form (stable 
elasticities) taking as independent variables the OECD volume of imports of 
goods and services, the OECD price index of exports and the price index of 

82 



exports of tourism in Greece. 

Ln (XSTR) = 4.24 + 1.13 Ln (OECD) + 3.58 Ln (PXOE).i 
(3.9) (4.2) (2.5) 

-3.4 Ln (PXST).i - 0.35 D74 (6.31) 
(-2.4) (-2.1) 

R2 = .96 
SEE = 0.15 (mean of Ln (XSTR)= 9.0) 
D.W. = 1.3 
Period: 1962-1983. 

c. Exports of other services 

Exports of services consist mainly of refuelling, repairing, passenger 
fares, insurance, telecommunications, commission of agents and their 
correspondents. 

This variable is explained by a simple equation where the independent 
variable is OECD volume of imports of goods and services. 

Ln (XSTR) = 2.56 + 1.52 Ln (OECD) - 0.30 D70 (6.32) 
(6.3) (15.7) (-1.6) 

R2 = .93 
SEE =.18 (mean of Ln (XSTR) = 8.8) 
D.W. = 0.9 
Period: 1962-1983. 

6.2.3. Import prices 

The price index of imports of services is exogenous irfthe model, while 
the price index of imports of goods is explained by the following equation 
(6.17). The main assumption ofthat relation is that import prices are directly 
influenced by export prices of OECD countries expressed in drachmas. An 
additional assumption made is that the final price of imports is influenced by 

83 



the general price level of Greece, represented by the GNP deflator. This 
hypothesis is based on the assumption that when a foreign supplier fixes the 
price of a good, he takes into account the competitiveness of Greek prices. 
The price of energy, as a significant production input, is a third factor 
influencing the formation of import prices. To the extent that energy products 
are not exported by OECD countries, the price index of energy can be 
introduced as an independent variable in the equation. The estimation results 
are presented below: 

ALn (PM09) = -0.01 + 0.34 ALn (PGNP) + 0.49 ALn (PXOE) 
(-1.7) (2.6) (3.7) 

+ 0.18 ALn (PM3) + 0.06 D74 (6.33) 
(4.7) 

R2 = .97 
SEE = 0.019(meanofALn(PM09) = 0.1) 
D.W. = 2.5 
Period: 1961-1983. 

The above results show that an increase of price index of exports of 
OECD by 5% in drachmas, causes an increase of price index of imports by 
2.45%, ceteris paribus. In order to find out whether this result differs if the 
increase is related to a change of price in dollars or to a change of the 
country's exchange rate parity, the same equation is estimated separating 
these two effects. 

ALn PM09 = -0.014 + 0.36 ALn (PGNP) + 0.54 ALn (PXOED) 
(-1.7) (2.5) (3.6) 

+ 0.47 ALn (DOLLAR) + 0.17 ALn (PM3) (6.34) 
(3.4) (4.3) 

R2 =0.97 
SEE =0.02 
D.W. = 2.3 
Period: 1962-1983. 
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A small deterioration of the results is observed: the same increase, 
as above, of price index of exports of OECD countries (expressed in 
drachmas) will cause an increase of import prices by 2.7% if the initial shock 
is caused by the increase of export prices, and by 2.35% if this increase is due 
to a change of the dollar's parity. 

6.2.4. Export prices 

a. Export prices of goods 

The rate of change of the price index of exports of goods is explained by 
the rate of change of GDP deflator and the rate of change of import prices. 

ALn (PX09) = -0.026 + 0.59 ALn (PGNP) + 
(-2.7) (4.0) 

0.39 ALn (PM09) + 0.13 D 637380 (6.35) 
(4.0) (8.7) 

R2 =0.95 
SEE =0.024 (mean of ALn (PX09) = 0.09) 
D.W. = 2.0 
Period: 1962-1983. 
D637380=l in 1963,1973,1980, 0 elsewhere. 

The presence of the variable PGNP is explained by the fact that export 
prices are production prices depending upon value added price and the prices 
of domestic or imported intermediate goods. 

Further improvement of the export price equation by introducing 
competitor's prices or the exchange rate has not been successful. 
Theoretically a rise in the competitor's price would incrjease the price of 
Greek exportable goods. Moreover a devaluation can, in addition to the 
direct effect, have an indirect effect. A part of devaluation could be 
incorporated in the final price of exported products, increasing the profits of 
exporters. The results of this estimation together with the adopted equation 
are shown in Table 6.1. It can be seen in this Table that the coefficients of 
PXOED and DOLLAR do not have the expected signs and are statistically 
not different from zero. 

86 



TABLE 6.1 
Export prices of goods - Alternative specifications 

c 

ALnPGDP 

ALnPM09 

ALnPXOED 

ALnDOLLAR 

ALnPXOE 

D637380 

R 
SEE 
D.W. 

I 

-0.02 
(-2.08) 

0.53 
(3.3) 

0.46 
(4.0) 

-0.1 
(-1.0) 

-

0.14 
(8.7) 

.96 
0.024 
2.1 

Π 

-0.03 
(-2.7) 

0.72 
(4.0) 

0.48 
(4.0) 

-

-

-0.23 
(-1.3) 

0.14 
(8.8) 

.96 
0.024 
1.9 

in 

-0.03 
(-2.4) 

0.56 
(3.1) 

0.40 
(3.9) 

-

0.03 
(0.3) 

-

0.13 
(8.4) 

.95 
0.025 
2.1 

IV 

-0.02 
(-2.0) 

0.67 
(3.6) 

0.56 
(4.1) 

-0.37 
(-1.7) 

-0.26 
(-1.4) 

-

0.14 
(9.0) 

.96 
0.023 
2.0 

V 

-0.02 
(-2.7) 

0.59 
(4.0) 

0.39 
(4.0) 

-

-

-

0.13 
(8.7) 

.95 
0.024 
2.0 

b. Export prices of tourism 

Consumer deflator and OECD countries' export index are the 

independent variables explaining the export price of tourism in Greece. The 

estimation of a partial adjustment model gave: 

Ln (PXST) = 0.06 + 0.35 Ln (PCP) + 0.45 Ln (PXOE.i) 

(6.2) (2.0) (2.0) 

-0.7 Ln (PXST.i) + 0.07 D73 

(-4.6) (2.2) 

R2 =0.91 

SEE = 0.028 (mean of Ln (PXST) = 0.095) 

D.W. = 1.0 

Period: 1962-1983. 

(6.36) 
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6.3. Simulations 

6.3.1. Historical simulations 

In order to test the predictive capacity of the estimated equations, a 

dynamic simulation of the whole sub-system of trade equations was made for 

the period 1962 to 1983. The system consists of 8 estimated equations and 4 

identities. 

1) M09R =fi(DDEM, PM/PGNP, UR, t) 

2) MSR =f2(DDEM) 

3) X09R =f3(OECD, COMP; 

4) XSTR =f4(OECD, PXOE, PXST) 

5) XRSR =f5(OECD) 

6) PM09 =f6(PGNP, PXOE, PM3) 

7) PX09 =f7(PGNP, PM09) 

8) PXST =f8(PCP, PXOE, PXST) 

Γ) MTR =M09R + MSR + DIFR 

2') XTR =X09R + XSTR + XRSR 

3') TB = X09R*PX09 - M09R*PM09 -DIF 

4*) BP =X09R*PX09 + XSTR*PXST + XRSR*PGDP 

- M09R* PM09 - MSR*PMS - DIF 

In the following figures, a judgment of the predictive accuracy of the 

model can be made. In these figures, observed and simulated values of the 

variables are reproduced. The statistical measure of the accuracy of the model 

is given by calculating the Root Mean Square Error as a percentage of the 

mean of the dependent variable (RMSE%). 

Looking at Figures 6.9 -6.13 and Table 6.2, we notice that the historical 

simulation errors are quite low for the period 1962-1983. 
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TABLE 6.2 

Dynamic Simulation 1961-1983 

Root Mean Square Error (RMSE%) 

Equation 
one by one 

All 
equations 

Imports goods 

Imports services 

Exports goods 

Exports services tourism 

Exports other services 

Import price goods 

Export price goods 

Export price tourism 

Import total 

Exports total 

Trade balance/GDP 

Balance of g+s/GDP 

1.50 

10.45 

2.83 

11.75 

11.20 

3.07 

2.37 

1.07 

-

-

-

-

'iff* 4/ 

1.60 

11.00 

3.40 

12.30 

12.40 

3.07 

2.47 

1.07 

2.10 

4.40 

5.50 

11.50 

( RMSE (%) = V (6.37) 

Yi = observed values 
Yj* = simulated values 
Ν = number of observations 

90 



20000 -

FIGURE 6.9 
Imports of goods - Dynamic simulation 

1962 1966 1970 1974 1979 1983 

MDrt 

70000 

60000 -

50000 

40000 

30000 

20000 

10000 

FIGURE 6.10 
Export of goods - Dynamic simulation 

_l I I I I I I I I I I ' I I J. 

1962 1966 1970 1974 1978 

Actua! 

Fitted 

1983 

91 



FIGURE6.il 
Import prices - Dynamic simulation 
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FIGURE 6.13 
Balance of payments - Dynamic simulation 
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6.3.2. Policy simulations 

A necessary condition for the final adoption of a model is the 
examination and analysis of its properties. A policy simulation analysis has 
been implemented for this sector in order to understand the behaviour of 
foreign trade equations, as these equations are an important part of the entire 
model. 

The policy simulation consists of a devaluation of the drachma against 
the dollar by 15% in 1980, assuming that everything else remains unchanged. 
The observed and devalued dollar exchange rates are given below: 

1974 
1975 
1976 
1977 
1978 

Observed 
30.10 
32.28 
36.89 
37.2: 
37.11 

Devalued 
34.62 
37.12 
42.42 
42.79 
42.67 
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1979 37.42 43.03 

1980 43.06 49.52 

1981 55.43 63.74 

1982 66.78 76.80 

1983 87.89 101.07 

The devaluation results are presented in Table 6.3. In this table the difference 

between the values before and after policy simulation are presented.1 

The direct effects of devaluation are the reduction of imports and the 
increase of exports, as well as the increase of prices. Considering only 
foreign trade equations, devaluation has positive effects on the balance of 
goods and services. This result can be further analysed as follows (Catinat, 
Pisani, Schubert (1985)): 

TABLE 6.3 
Effects of 15% devaluation 

1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 

Volumes % change 

Import (tot.) -1.75 -2.07 -2.25 -2.21 -2.26 -2.26 -2.20 -2.21 -2.29 -2.36 
Import goods -2.07 -2.68 -2.88 -2.94 -2.95 -2.95 -2.97 -2.98 -2.96 -2.98 
Export (tot.) 10.50 16.20 13.97 13.95 12.99 13.81 13.86 14.00 13.87 13.76 
Exportgoods 15.72 15.19 15.20 15.21 14.31 15.23 15.20 15.21 15.21 15.21 
Export tourism 0.00 30.40 21.27 21.27 18.83 21.27 21.27 21.27 21.27 21.27 

Prices 

Importgoods 7.13 7.13 7.13 7.13 7.13 7.13 7.13 7.13 7.13 7.13 
Exports goods 2.75 2.75 2.75 2.75 2.75 2.75 2.75 2.75 2.75 2.75 

Absolute differences (millions of drachmas) 

Balance goods 5954 7316 9708 10744 12741 14955 25023 24634 25109 34288 
Balance g+s 6891 18232 19679 22362 26266 32144 47048 56346 62060 76341 

1. ΔΧ = Xy - Xe, where Xe is simulation value before devaluation and Xy simulation 
value after devaluation. 

94 



ABGS = ΔΡχΧ + ΡχΔΧ - APmM - PmAM 

ABGS = (ΔΡχΧ - APmM) + (ΡχΔΧ - ΡπιΔΜ) 

Price effect Volume effect 

Price and volume effects are presented in Table 6.4. It may be noticed 
that volume effect is greater than price effect from the first year. These 
results, however, are based upon partial elasticities since income effects and 
internal inflationary effects are considered exogenous. Results based on total 
elasticities, i.e. coming from the complete model, are analysed in Chapter 10. 

TABLE 6.4 

10% devaluation of the drachma: Volume and price effects 

(Mil. Drs) 

Effects 

Volume 

12787 

22880 

25756 

29198 

34290 

43229 

59128 

70740 

83954 

106440 

4- Price 

-5896 

-4648 

-6077 

-6836 

-8024 

-11085 

-12080 

-14304 

-21894 

-30099 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

Total 

6891 

18232 

19679 

22362 

26266 

32144 

47048 

56436 

62060 

76341 

Conclusion 

This chapter presents theoretical and empirical equations for 
determining Greek imports and exports, both in constant and nominal values. 
Estimation results and simulations of the theoretical model gave satisfactory 
results. 
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Further improvement of the model could be possible with a larger 
analysis of data explaining foreign trade. Such an analysis might concern the 
presence of two or more exchange rates (e.g. competitor's exchange rate or 
ECU could be introduced into the equations, besides the U.S. dollar). 
Moreover, the construction of a better proxy for foreign demand might 
improve the overall fit of the equations. Finally, the endogenisation of the 
exchange rate would enrich the properties of the model. 
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CHARTER 7 

EMPLOYMENT - UNEMPLOYMENT 

Introduction 

Employment and unemployment can be considered as two very 
important variables in a macroeconome trie model. Unemployment affects 
the formation of average wage which, together with employment, determines 
cost. In addition, the increasing unemployment during recent years makes 
this magnitude not only simply an explanatory variable in a model, but also a 
variable that has to be determined within the model. 

This chapter presents the general form adopted for determining 
employment and unemployment, as well as the estimation and the simulation 
results of the equations. 

7.1. Presentation of the general scheme 

The supply of labour has to be considered in connection with the time 
horizon to which it refers. Looking at the supply of labour in terms of long-
run analysis, one has to consider that real wage increases and the consequent 
increase in wealth time and the standard of living could result in a reduction 
of working time and a preference towards education. In the short and 
medium-term, the rise in average wage increases the supply of labour mainly 
through the increased supply of female population (Nakamura et al. (1979)). 
There are two kinds of influences to be taken into account when examining 
the supply of labour. The first is connected with the influence that household 
revenues can exert. The increase of a household 's wealth or of incomes that 
do not originate from wages causes a reduction in the labour supply.1 But an 

1. For a theoretical development see Malinvaud (1981) pp. 82-86. 
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increase of the real wage can have two opposite effects: a substitution effect 
which results in an increase of the labour supply at the expense of leisure, and 
an income effect which tends to reduce the supply of labour. The second kind 
of influence is connected with a positive influence of a population rise and a 
negative influence of a rise in unemployment. Indeed, if someone belongs to 
the active population this means that he desires employment. But he may not 
ask for a job unless he thinks that there are some hopes of finding one. When 
there is an increase in unemployment these hopes are restricted for a group of 
people (mainly women) who withdraw from the active population, but who 
are ready to return when the market prospects improve. 

These remarks indicate how complicated the interpretation of the 
supply of labour is, since demographic, social and economic factors 
influence its function. This, in combination with the fact that reliable 
statistical data concerning the active population exist only for recent years, 
led us to include the labour supply among the exogenous variables. 

The total number of the employed is divided into categories: those 
employed in the agricultural sector (NA), the self-employed (AUTO), wage 
earners of the non-agricultural private sector (WGERP), and wage earners in 
the general government (WGERG). People employed in the agricultural 
sector as well as wage earners in the government sector are taken as 
exogenous in the model. The self-employed and wage earners in the private 
non-agricultural sector are determined by real GDPQ. Thus the general 
scheme of the employment sector is as follows: 

WGERP = f(Q) (7.1) 

WGER = WGERP + WGERG (7.2) 

AUTO = f(Q) (7.3) 

NNA = WGER + AUTO (7.4) 

N = NNA + NA (7.5) 

U = POPA-N (7.6) 
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7.2. Employment 

7.2.1. Wage earners employed in the private sector 

The behavioural relation determining the number of employed in the 

private sector is based on the works of Brechling (1965), Ball and Saint - Cyr 

(1966), Brechling and Ο 'Brien (1967) and Fair (1969), which deal with the 

employment functions and the productivity cycles.1 

According to the above works, the desired employment (N*) is an 

increasing function of the production (Q) and a decreasing function of the 

technical progress which is represented by time trend (t). 

LnN = aLnQ + yt + 5 (7.7) 

In order to form the equation to be estimated, it is assumed that firms do 

not immediately adjust the number of employees towards the desired level, 

for two basic reasons: 

- A rapid change of employees is not possible or it is costly. 

- The firms are not sure that the demand will remain at any level in the 

future. They hesitate to hire labour because their situation will deteriorate if 

there is a reduction of the demand. 

These reasons led us to adopt a partial adjustment behaviour on the part 

of the firms towards the desired level of employment 

LnN- LnN.i = k (LnN* -LnN.i) (7.8) 

and in its final form the equation becomes: 

LnN = aLnQ + bLnN.i + ct + d (7.9) 

a = a/(l-b), y=c/(l-b), 6 = d/(l-b), k = (l-b) (7.10) 

The coefficient k stands for the speed of adjustment towards the desired level 

of employment (0<k<l); b for the inertia of employment a and α the short-

run and the long-run elasticity of employment with respect to production. 

1. For a general theoretical survey, see Cohen-Skalli and Laskar (1980). 
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The coefficient c expresses the effect of the exogenous increase of 
productivity on employment. 

Ln WGERP = -0.86 + 0.34 Ln (GDPR-GDPRA) + 0.57 Ln WGERP.i 
(-0.9) (2.8) (5.6) 

-0.13Ln(t)-0.076D74 
(1.6) (3.4) (7.11) 

R2 =0.986 
SEE = 0.021 (mean of Ln (wgerp) = 6.8) 
D.W. =1.8 
Period: 1961-1983 
GDPR = Real Gross Domestic Product 
GDPAR = Real Gross Domestic Product in the agricultural sector. 

FIGURE 7.1 
Wage earners 

Observed and estimated values 

7.1 
Actual 

Fitted 
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According to the estimation results, the long-run elasticity of 
employment with respect to production is less than unity and reaches 0.79, 
while the short-run elasticity is equal to 0.34. Apart from the reasons which 
are suggested by Brechling and O'Brien (1967) for expecting an elasticity 
less than unity (error of measurement in variables, specification error etc.), 
the low value of this elasticity can be attributed to the cyclical fluctuation of 
the working time (hours of work) which is not incorporated in the model. 

7.2.2. Self-employed 

The number of self-employed is also determined by real GDP of the non 
-agricultural sector according to a partial adjustment model. 

Ln AUTO = -2.78 + 0.42 Ln (GDPR-GDPRA) + 0.42 Ln AUTO.i 
(-2.1) (3.1) (3.1) 

-0.0171-0.14 D7071 
(-2.3) (-3.9) 

R2 =0.98 
SEE = 0.021 (mean of Ln (AUTO) = 6.5) 
D.W. =1.8 
Period: 1962-1983. 

7.3. Simulations 

The Table 7.1 presents the results of a dynamic simulation of the 
employment - unemployment sector. 

TABLE 7.1 
Dynamic simulation (RMSE %) 1975-1983 

Wage earners private sector 1.8 
Self-employed 2.8 
Total employed 1.1 
Unemployed / Employment 11.5 
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FIGURE 7.2 
Self-employed 

Observed and estimated values 
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The results of this simulation, in spite of being satisfactory for the 
categories of employed (wage earners and self-employed), show a large 
Mean Square Error for the unemployment figures which are determined as 
a residual. Looking at the simulation results in Table 7.2, it can be observed 

TABLE 7.2 
Observations and estimations of the number of 

unemployed (thousands) 

Observations 

Estimations 

Error 

1975 

50 

50 

0 

1976 

38 

59 

55 

1977 

30 

68 

127 

1978 

36 

19 

47 

1979 

38 

5 

86 

1980 

63 

44 

30 

1981 

134 

105 

21 

1982 

178 

202 

13 

1983 

262 

278 

6 
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that the greatest error refers to the beginning of the period (1976-1979) where 
the number of unemployed is relatively small. Indeed, the estimated number 
of unemployed (the difference between the active population and the 
employed persons) is affected relatively more by the errors when estimating 
employment, since the figures are relatively small at the beginning of the 
sample period. The relative error becomes significantly smaller at the end of 
the period (30%, 21 %, 13%, 6%) when the figures become relatively large. A 
rather better statistical handling of the problem would be to construct a 
behavioural equation for the number of unemployed and to determine the 
number of employed as a residual. This formulation would most probably 
provide smaller errors. This alternative approach, however, does not seem to 
represent in a satisfactory way the reality of the labour market in Greece and 
therefore it is not adopted. 

Studying further the equations of the employment - unemployment 
sector, we are interested in analysing the effect on employment -
unemployment of an increase in the rate of change of real GDP by 3% in 1980. 

TABLE 7.3 
Increase of non-agricultural real GDP by 3% 

Wages private sector 
Self-employed 
Unemployed 

1980 
ths. 

11 
14 

-25 

% 

1 
1.6 
-62 

1981 
ths. 

17 
18 

-35 

% 

1.6 
2.1 
-43 

1982 
ths. % 

21 
19 

-40 

1.9 
2.2 
-24 

1983 
ths. % 

23 2.1 
19 2.3 

-42 -18 

From Table 7.3 it can be observed that the increase of real non-
agricultural GDP caused a rise in the number of employed by 25,35,40 and 
42 thousand and an equivalent reduction in the number of unemployed 
during the years following policy simulation. It may be questioned, however, 
whether things could happen in this way. More specifically, as was 
mentioned previously, the creation of a new job can increase the number in 
the active population. This aspect, however, could not be incorporated in the 
model due to the lack of reliable statistical data concerning the labour 
market. Thus the user of the model must bear in mind this weakness when 
making exercises and analysing alternative policies. 
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CHAPTER 8 

PRICES - WAGES 

Introduction 

It is possible to distinguish two main approaches to the determination of 
prices in macroeconomic models. The implicit determination of prices does 
not require any behavioural price equation. Prices are determined as a 
residual after having taken into account the efficiency of the firm and the 
distribution of value added between wages and profits. According to the 
second approach, prices are determined simultaneously with wages by 
behavioural equations. 

In the first group of models the care of economists to explain the price 
behaviour of the firm in terms of its efficiency leads them to abandon any 
econometric equation for prices (Mazier (1975), Dehove et al. (1981)). 

The price determination according to the second approach is dominated 
by two competitive theories, monetarism and Keynesianism. According to 
monetary models, the general price level is determined, given the money 
supply, by the demand for money (Andersen and Carlson (1974)). In the 
Keynesian models the rate of change of prices is the result of adjustment, of 
wages to prices and of prices to cost (Muet (1979)). According to these 
models, in which a specific price determination equation is included, firms 
starting from a given demand determine employment and a profit rate after 
they have adjusted their prices to the wage changes. Investments are decided 
according to demand and profits. Borrowing covers what cannot be covered 
by profits. This "descending" process of firms account, from demand to 
borrowing becomes an "ascending" process in the case of implicit price 
determination. 

Within the framework of explicit price determination which has been 
adopted in this model, we do not intend to present a survey of the 
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econometrics of price and wage determination,1 but to give the theoretical 
background of the specification of these equations and to justify the presence 
of the independent variables. The main equation of prices and wages block in 
this model is the GDP price equation, which is based on a mark-up model. 

After a short presentation of the mark-up model for prices and the 
Phillips curve for wages, spécifications and estimations of price and wage 
equations are presented. The last part of this chapter is devoted to simulations 
and to the description of the properties of the equations. 

In the case of Greece, where in recent years inflation has moved at quite 
high rates, an additional effort was undertaken to choose an adjustment 
mechanism which would give the best possible explanation of the dynamics 
and of the adjustment process of the wage - price spiral. 

8.1. Prices 

The general structure of the prices - wages block is based on the 
Keynesian model, including behavioural equations for determining prices 
and wages. Their interrelations are given in Figure 8.1. 

It is obvious that the arrows in this figure do not express instantaneous 
causalities but represent dynamic relations and time lags which will be 
considered later in this chapter. 

Wage determination takes place in two stages: first supply prices (GDP 
and imports) are determined. These two prices, combined with indirect taxes 
and subsidies, constitute the composite variable "price of total demand" 
which is the main variable determining prices of final demand components. 
The implicit private consumption deflator is the most important among the 
prices of final demand components. This deflator, together with market 
pressures, determines the average wage rate which is a significant factor for 
the determination of the GDP deflator. 

As was mentioned previously, the most important equation of the wages 
and prices block is the GDP deflator equation. There are two alternatives for 
the choice of a "leading" equation in the wages and prices block: (1) One can 
deviate from reality and determine an "abstract" price as is the price of value 
added, excluding by definition from the equation the effect of the price of raw 

1. For such a survey see Nordhaus (1972), Pollin (1977), Karadeloglou (1983). 
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FIGURE 8.1 
Wages and prices determination 
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and intermediate materials. (2) One can explain a "concrete" price -

production price - incorporating this in a system where the production prices 

and the price of intermediate and raw materials will be determined 

simultaneously according to the setting of input-output tables (Karadeloglou 

(1985b)). The second alternative deals with the subject in a more rigorous 

way. It enables one to quantify better the effect of other cost elements (except 

labour cost) and to formulate a leading price playing a very significant role in 

the determination of final demand prices. This alternative was not adopted in 

this model since neither the production function nor an input-output table are 

considered at this stage of the model. 

8.1.1. Price of Gross Domestic Product 

8.1.1.1. Mark-up model 

The publication of the article of Hall and Hitch (1939), which dealt with 

the formation of prices in British industry and was based on survey studies, 

opened a new way for the econometric determination of prices. According to 

the results of this survey study, firms, when forming the price of their 

products, did not aim at profit maximization, as suggested in the neoclassical 

model. The fixing of their price was made in the following way: a direct unit 

cost is taken as a base on which a rate for the indirect cost and a profit rate is 

added (mark-up). 

The articles of Eckstein (1964) and Eckstein and Fromm (1968) have 

become classical in terms of the mathematical specification and the 

empirical application of mark-up model. In the proposed equation, prices are 

determined in relation to the direct cost and a profit rate. 

P = 7uK/Q + wL/Q + mM/Q (8.1) 

where π= profit rate, Κ = capital, w = wage rate, L = employment, m = price 

of raw materials, M = volume of raw materials and Q = production. Equation 

(8.1) can be written: 

Ρ = (l+π) (wL/Q + mM/Q) (8.2) 
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where π = the profit rate or the mark-up coefficient. This way of price 

determination casts doubts on the concept of marginal cost and the profit 

maximization process.1 Variations in prices are connected with the variations 

of unit cost plus a profit rate which is not related to an optimization process 

but is based on the market structure and the economic condition of the firm. 

Regarding the effect of demand on the formation of prices, the survey 

has shown that the vast majority of those who were questioned replied that 

they intended to increase prices whenever an excess demand existed. Also, 

they intended to reduce prices whenever demand was reduced. Thus the 

effect of demand can be introduced in relation (8.2). This is very important 

on theoretical grounds, since the assumption that demand does not affect 

prices means that firms do not react to economic cyclical movements.2 

In empirical applications, the predetermined variables consist of the 

labour cost and of unit cost of intermediate and raw materials. The third cost 

component (capital) is usually ignored, on the grounds that either variations 

of capital cost do not influence prices in the short-run, or that this influence 

is incorporated within the constant of the equation. In recent studies, 

however, when capital costs fluctuate widely, this assumption is poor and 

capital costs can and should be incorporated. 

A problem which is faced when determining short-run variations of 

prices is whether to consider a standard or an effective cost in the equation. If 

we asssume that the firm is able to deduct from the observations the increase 

of cost resulting from short-run cyclical fluctuations, an average cost can be 

derived. This average cost equals the value of production factors divided by 

the volume of production corresponding to normal degree of productive 

capacity. 

Finally, as far as the effect of demand is concerned, it can be represented 

by an index of capacity utilisation, a production index, inventory change, the 

evolution of orders etc. The expected sign will be positive, but a negative 

sign will not be completely unexpected. Two possible explanations can be 

given for a negative sign: (1) an increase of production or of productive 

capacity can cause a reduction of average cost and/or an increase of 

1. It is remarked that equation (8.2) casts doubts on the concept of marginal cost, but if 
the production function is Cobb-Douglas, marginal and average costs are proportional. 
Equation (8.2) is then consistent with profit maximization using standard marginal principles. 

2. See also Gordon (1981). 
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productivity; (2) If the price elasticity of the demand for the product in 
question is low, a decrease in demand could induce the firms to increase their 
prices in order to maintain their profits. 

8.1.1.2. Estimation of the equation 

The key variable in the price - wage block is the non-agricultural GDP 

deflator. In fact the agricultural GDP deflator was not included within the 

equation, due to cyclical movements of agricultural production and the 

partially exogenous determination of its prices (government, EEC). Thus the 

dependent variable of the main price equation is: 

PGDP = (GDP - GDPA) / (GDPR - GDPAR) (8.3) 

where GDP is Gross Domestic Product and GDPA Gross Domestic Product 

in the agricultural sector. The suffix R indicates the expression of variables in 

constant 1970 prices. 

Equation (8.2) constitutes the basic relation for the specification of the 

function determining the prices of non-agricultural Gross Domestic Product. 

Desired price (P*) depends on unit labour cost (ULC) in which social 

contributions and the rate of profit (π) are included. 

P* = ULC (1+π) 

where ULC = YW/(GDPR-GDPAR), YW = total of wages, salaries and 

social contributions paid by the employees in the non-agricultural sector. 

There, are two questions related to the estimation of the price equation: 

(a) the adoption of the most appropriate adjustment mechanism and (b) the 

adoption of the most appropriate proxy variable for the rate of profit. 

Three adjustment models gave been tested: 

(I) LnP = ao LnP*- a! LnP*.i + a2 LnP.i (8.5) 

ao - ai = 1 - &2 (8.5a) 

ALnP = ao ALnP* + (1 - a2) (LnP* - LnP).! (8.5b) 
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P* = U L C ( l + j t ) 

(P/P.i) = (P*/P.!) a 0<a<l 

ALnP = a (LnP* - LnP.i) 

a = ai + a2 UR 

P* = ULC(l+7i) 

(P/P.i) = (P*/P.i) a 

ALnP = a(LnP*-LnP.i) 

P* = ( U L C ( l + 7 i ) ) a l U R a 3 

(8.5c) 

(8.6) 

(8.6a) 

(8.6b) 

(8.6c) 

(8.7) 

(8.7a) 

(8.7b) 

The first model is an error correction model (Davidson et al. (1978) and 
Kloek (1984)), where the long-run cost elasticity equals, by definition, unity. 
According to this model, the combination of a differential effect of ALnP* 
and a relative effect of (LnP* - LnP) allows an adjustment to the desired 
level. The presence of the term (LnP-LnP).i, apart from the fact that it 
imposes a unitary long-term elasticity, introduces within the equation a 
mechanism which operates in the following way: when the firms realise that 
there was a worsening of the profit rate during the period t-1, they accelerate 
the price increase between t-1 and t. The role of this term is to correct the 
errors of the past in order to maintain the firm's efficiency. 

Relations (8.6) - (8.6c) represent a special case of the partial adjustment 
model, where it is assumed that the cost elasticity is unity in the long-run. In 
this model our interest is concentrated on the interpretation of the speed of 
adjustment, which is specified with relation (8.6b) and is influenced by 
variations in the degree of capacity utilisation.1 

Finally, relations (8.7) - (8.7b) represent the traditional partial 
adjustment model, where "a" represents the speed of adjustment. The desired 
price depends on unit labour cost, on profit rate (π) and on demand which is 

1. See also Artus et al. (1981). 
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represented by the degree of capacity utilisation (UR). According to this 

model, the estimation of the equation is made without any restriction on the 

parameters. 

a. The adopted equation 

Equation (8.5b) was estimated using the ordinary least squares method. 

Unit labour cost (ULC) was measured as the ratio of total wages and salaries 

and social contributions of employees in the non-agricultural block to the 
value added of this block. The rate of profit (π) is given by: 

re = (YPP+SC)/CSP (8.8) 

where YPP = private income from property and entrepreneurship, SC = 

savings of corporations1 and CSP = gross private capital.2 

The estimation results are: 

ALnPGDP = -0.25 + 0.68 ALnCOST + 0.28 Ln (COST/PGDP).i 

(-1.2) (14.0) (5.1) 

+0.09 Ln (UR) + 0.06 D73 + 0.06 D74 

(2.0) (5.4) (4.7) (8.9) 

R2 =0.98 

SEE = 0.009 (mean of ALnPGDP = 0.09) 

D.W. = 1.8 

Period: 1961-1983 

Cost =ULC(l+7t) 

UR = capacity utilisation rate. 

In Figure 8.1. A the observations and estimations of non-agricultural 

1. See Appendix I, for the construction of this variable. 
2. CSP s Total capital - (Capital in education and health+Capital in public administration+Capital 

in transport+Capital in public housing). 
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GDP deflator are presented. It can be seen that the adopted equation explains 
quite satisfactorily the variations of the dependent variable. 

If ρ stands for the rate of change of prices then ρ = ALnp, and since in the 
long-run the elasticity of cost with respect to price equals unity, the long-run 
relation can be written: 

Ρ = -0.25 + 0.68 Ρ + 0.28 (π*-π) + 0.09 Ln (UR) (8.10) 

7t*^=1.14*P-0.89-0.32Ln(UR) (8.10a) 

where π* and π stand for the realised rate of profit.1 From relation (8.10a) it 
can be observed that the difference between desired and real rate of profit 
depends positively on price increases and negatively on the capacity 
utilisation ratio. 

b. Inflationary pressures 

There are three inflationary pressures within the specified equation: 
unit labour cost, profit and demand. 

- An increase of unit labour cost by 15% causes an instantaneous 
increase of prices by 10.2%, while the long-run effect equals 15%. 

- A decrease of profit rate by one unit causes in the next period an 
additional increase in prices by 0.28%. In fact firms try to improve their 
efficiency by increasing prices. 

- Demand inflationary pressures are represented in the equation by the 
variations in the capacity utilisation index. An increase of the index from 85 
to 88 has as a consequence a direct increase of prices by 0.3%. 

1. Ln (COST/PGDP) = Ln (P*/P) = (COST (1 +π*)) /(COST (1 +π)) = 
ΐΛ(1+π*)/(1+π) = π*-π 
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FIGURE 8. LA 
GDP deflator- Observed and fitted values 
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e. Alternative specifications for the profit rate variable 

In an attempt to test different approaches of estimating the desired profit 
rate, two alternative variables were introduced in the equation: 
competitiveness and rate of investments. 

In the case of competitiveness, it is assumed that when firms determine 
the price of their products they take into account the corresponding price of 
foreign products. Thus, after the incorporation of factor cost, a significant 
role for the determination of the rate of profit is played by competitiveness, 
since the latter permits the retaining of its internal market share. In this case 
we will have: 

COST = U L C ( 1 + C O M P ) (8.11) 

COMP = PXOE/ULC (8.11a) 

where PXOE = export prices of OECD countries in drachmas. 

ALnPGDP = 0.043 + 0.63 ALn COST + 0.36 Ln (COST/PGDP).i 

(0.1) (9.0) (3.9) 

-0.04 Ln (UR) + 0.046 D74 (8.12) 
(-0.5) (2.6) 

R2 =0.96 
SEE =0.015 

D.W. =2 .1 

Period: 1961-1983. 

The determination- of the wage rate of profits as a function of the 
investment rate entails the following reasoning: when entrepreneurs decide 
to invest, they aim at gaining a greater share of income distribution. 

COST = ULC (1 + RINV) (8.13) 

RINV = ( IP/GDP) (8.13a) 
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where IP = nominal private investments, GDP = nominal GDP. 

ALnPGDP = -0.05 + 0.58 ALnCOST + 0.24 Ln( COST / PGDP).i 
(1.6) (6.3) (3.5) 

+ 0.17 Ln (UR) + 0.06 D74 (8.14) 
(2.0) (2.9) 

R2 =0.95 
SEE =0.016 
D.W. = 1.9 
Period: 1961-1983. 

The results of equation (8.14) are less satisfactory than the adopted one. 
The introduction of competitiveness, in spite of the satisfactory estimation 
results, is not included in the model because it does not allow the presence of 
the demand effect. 

d. Two different adjustment models 

Trying to choose the most appropriate adjustment model, equations 
based not only on an error correction mechanism but also on relations (8.6a) 
- (8.6c) and (8.7a) - (8.7c) were estimated. 

The estimation of equation (8.6a) was made with the non-linear 
estimation method giving the following results: 

ALnPGDP = (-0.15 + 0.007 UR + 0.39 D74)* 
(-0.5) (1.9) (4.4) 

(Ln (COST ( 1 + 1.18) - LnPGDP.i)) 
(18.5) (8.15) 

R2 = 0.93 
SEE = 0.02 
D.W. = 1.7 
Period: 1961-1983. 

115 



According to these results, the short-run adjustment of prices to cost 
increases is 0.43, while the long-run elasticity reaches 1. An increase of 
capacity utilisation rate creates a faster price adjustment. Thus an increase of 
this index from182 to 85 increases the speed of adjustment from 0.43 to 0.45 
without altering the long-run properties of this equation. 

The estimation of relation (8.7a) gave the following results: 

ALnPGDP = -0.68 + 0.53 LnCOST - 0.54 Ln (PGDP).i 

(1.6) (2.8) (-2.4) 

+0.24 Ln (UR) + 0.09 D74 (8.16) 
(2.8) (4.0) 

R2 =0.95 
SEE =0.018 
D.W. = 1.7 
Period: 1961-1983. 

The estimation results of the partial adjustment model confirm the long-
run values of parameters in the previous estimations, since the long-run 
elasticity of price with respect to cost equals 0.98. 

8.1.2. Prices of final demand 

The transition from GDP price to final demand prices (i.e. prices of 
consumption, investments and stocks) is made using a composite price. Such 
a price should be a weighted average of ex-factory and ex-customs prices of 
products to which a commercial profit rate should be added. However, the 
aggregation adopted in this model (one sector- one product) does not permit 
the handling of data separately for the commercial sector. For this reason, the 
composite price consists of a weighted average of the price of GDP, of 
indirect taxes, of subsidies, of imports and of import duties. The price 
defined in this way equals: 

PDEM= (GDP + ITAX - SFG + MT + MTAX) / (GDPR + MTR) (8.17) 

1. Taking the mean of the variable over the period 1961-1983 equals 82%. 
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TABLE 8.1 
Estimation of final demand prices 

Private Public Private Public Invest. Inventory 

Consumption Consumption Investment Investment Dwelling Change 

Const. 

LnPDEM 

Ln PDEM-i 

ALnPDEM 

ALnPDEM.i 

APDEM 

ΔΡΟΕΜ-i 

-.16 

(-5.1) 

1.09 

(16.3) 

-.20 

(-1.3) 

. 

-

. 

.075 

(4.0) 

-

-

.62 

(5.4) 

-

. 

.10 

(9.1) 

-

-

.36 

(5.3) 

-

-

.01 

(1.2) 

-

-

.99 

(11.0) 

-

-

.003 

(3.9) 

-

-

1.72 

(8.9) 

-.71 

(-3.8) 

-

.80 

(8.9) 

-

-

-

-

1.4 

(2.2) 

4.0 

(5.3) 

LnPCP-i 

R2 

SEE 

D.W. 

-.93 

(-6.0) 

.99 

.006 

3.2 

.87 

.012 

2.2 

.96 

.0073 

1.2 

.83 

.033 

2.7 

.90 

.031 

2.7 

.97 

.34 

1.9 
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where ITAX = indirect taxes, SFG = subsidies, MT = imports, MTAX = 
import duties. 

The choice of the adopted equations was made after the estimation 
results of three adjustment models had been tested: (a) a partial adjustment 
model; (b) an error correction model and (c) a simple linear model which is a 
linear combination of the rate of change of the dependent and the 
independent variable. The estimation results of the adopted equations are 
presented in Table 8.1. 

Consumption price is the most important among the price variables of 
final demand, since it constitutes the main factor determining the wage rate. 
The long-run elasticity of private consumption price with respect to the price 
of final demand is 0.98. This can give rise to the following question: does the 
incomplete adjustment of the private consumption deflator indicate a 
stabilization role played by the commercial sector of the economy, or does it 
indicate that the aggregation adopted in this model entails a bias in the 
estimated prices of demand? 

8.2. Wages 

The works of Phillips (1985) and Lipsey (1960) significantly 
influenced the vast majority of the specification of wage function 
specifications. After the publication of these articles, all studies dealing with 
the construction of an econometric equation for explaining wages were based 
more or less on Phillips-Lipsey assumptions. The theoretical developments 
which followed these works and which were based on the "natural rate of 
unemployment" or on "rational expectations" will not be considered here, 
since they are not adopted in this model.1 

The main explanatory variables for determining wage rate are the rate 
of change of prices and of unemployment. However, in many cases a number 
of additional variables such as productivity, profits or trade unions' power are 
included in the list of independent variables. The inclusion of the rate of 
change of prices in the equation is justified on the grounds that negotiations 
between employers and employees do not concern nominal but real wages. In 

1. For a complete survey of these theories see Frisch (1977) and Santomero and Seater 
(1978). 
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the, case of Greece, the presence of this variable would explain the 
intensiveness of union demands for maintaining their purchasing power. 

Following the idea of Phillips and Lipsey, almost all researchers are 
interested in the statistical significance of unemployment which represents 
the excess demand in the labour market. Many proxies of this disequilibrium 
variable have been used in a number of studies. The most appropriate 
variable according to our opinion would be the ratio of unemployed to 
vacancies. The reasoning for selecting this variable is double: it represents a 
combination of the variations of two basic factors, the demand and the 
supply. Indeed, the acceptance or the refusal of a certain wage rate (on the 
part of employees) indicates an ex-ante increase or reduction of demand. At 
the same time, variation of labour supply indicates variation of expected 
production on the part of producers. 

Productivity is another variable met in equations determining wages. 
Productivity increases (due to technological change) push wages to a higher 
level. However, in such a case we should take an average rate of change in 
productivity in order to avoid cyclical variations. Another reason for the 
inclusion of productivity is that it represents excess demand. Indeed, a fall in 
production, due to a fall in demand, can lead to a productivity reduction, if 
firms retaining their excess staff cannot return to an equilibrium situation. 

Another explanatory variable which has been used is the trade union 
power, but the estimation results are debatable. 

8.2.1. Specification and estimation of the wage rate equation 

Following the specifications of Phillips and Lipsey, the main 
explanatory variables determining wage rate1 are the private consumption 
deflator and the unemployment rate. The questions arising during the 
estimation of the equation concerned the price elasticity and the influence of 
the unemployment rate. The most appropriate variable for the measurement 
of the influence of prices to wages would be, according to our view, the 
consumer price index. However, the presence of this variable in a 
macroeconometric model creates certain problems since it does not 

1. See Appendix II for the construction of the average wage rate series. 
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FIGURE 8.3 
Wage rate, prices and purchasing power 
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constitute any macroeconomic magnitude but rather an empirical way of 
measuring the rate of increase of prices faced by the consumer. Therefore, the 
variable used is the private consumption deflator, as being the closest 
variable to the consumer price index. 

A visual presentation of the rate of change of wages and prices for the 
period 1959-1983 can give us a preliminary idea about the size of the 
elasticity. In Figure 8.4, where the rates of change of wages and prices are 
presented, significant rises of real wage and fluctuations can be observed. 
This means that an elasticity greater than unity could be expected for the 
estimation period. 

The parallel increase of inflation and unemployment during the 
seventies made many economists cast doubts upon the Phillips curve which 
relates the increase of unemployment to the real wage reduction. However, 
this relation seems to be verified in Western Europe since the beginning of 
1980s. We leave it to the statistical estimation of the equations to give an 
answer to this question. 

The estimation of the equation was made with ordinary least squares 
adopting a partial adjustment model. The following results were obtained: 
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ALn (WR) = 1.21 + 0.35 Ln (PCP) - .010 UNR -.24 Ln (WR_i) 
(1.7) (1.4) (-1.05) (-1.4) 

-.065 D80 (8.18) 
(-2.5) 

R2 = .67 
SEE = .021 (mean of ALn(WR) = .194) 
D.W. = 2.7320 
Period: 1974-1983 

where PCP = implicit consumption deflator, UNR = number of unemployed 
to active population, D80 =1 in 1980 and 0 elsewhere. 

The econometric results of equation (8.18) verify the preliminary 
observations on Figure 8.3, since the long-run elasticity of prices to wages 
equals 1.42. This elasticity can be considered very high, but the fact that 
variables represent annual figures must be taken into account. The increases 
of average wage represent not only inflationary adjustments but also all other 
factors influencing wages such as promotions, overtime, allowances etc. A 
better approach could be the adoption of the average hourly wage rate as 
dependent variable, but this could not be done because of the lack of suitable 
statistical data. 

The effect of unemployment to the wage rate is dubious during the 
estimation period. An increase of the unemployed by 50.000 (the number of 
unemployed persons was 262.400 in 1983), and under the assumption that 
the active population remains unchanged, causes in the short-run a reduction 
of the average wage by 0.2%. 

8.3. Simulations 

8.3.1. Historical simulations 

After the presentation of all the equations of the wages - prices block, 
the behaviour of the block as a whole is examined by implementing a 
dynamic simulation within the estimation period. In a dynamic simulation 
the estimated endogenous variables of a certain year are used as lagged 
values for the next year's estimated values. In this way the simulation errors 
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FIGURE 8.4 

Wage rate - Observed and fitted values 
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from year to year are accumulated. The simulation was made with the TSP 
software (version 4.0B) using the Gauss-Seidel method. 

Figures 8.6,8.7,8.8,8.9,8.10 and 8.11 present observed and simulated 
values of the rate of change of the following variables: GDP, export, import, 
demand, private consumption deflators and wage rate. These figures show 
that the explanation of inflation within the period 1973-1983 is satisfactory, 
with the exception of 1977 where there is an overestimation of the rise of 
prices and wages. 

Table 8.2 gives the Root Mean Square Errors as a percent of the mean of 
the variables (RMSE%). It refers to three alternative cases: 

1. Dynamic simulation for each equation separately. 
2. Simultaneous dynamic simulation of price equations. 
3. Simultaneous dynamic simulation of all equations of 

wages and prices. 

FIGURE 8.6 
Dynamic simulation - GDP price 
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FIGURE 8.7 
Dynamic simulation - Export price 
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FIGURE 8.8 
Dynamic simulation - Import price 
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FIGURE 8.9 
Dynamic simulation - Demand price 
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FIGURE 8.10 
Dynamic simulation - Consumption price 
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FIGURE8.il 
Dynamic simulation - Wage rate 
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TABLE 8.2 
Dynamic simulation of prices and wages (RMSE 

Price of 

GDP 
Private consumption 
Public consumption 
Private investment 
Resident, investment 
Public investment 
Inventor, change 
Import goods 
Export goods 
Exports tourism 
GNP 
Wage rate 

Single 
equation 

62-83 

1.7 
1.0 
3.0 
3.1 
2.3 
2.1 

13.0 
1.9 
3.7 
3.0 

-
• -

73-83 

1.6 
0.8 
3.4 
1.7 
1.8 
2.0 
6.3 
2.8 
2.7 
2.6 

-
1.0 

All price 
equations 

62-83 

1.7 
1.1 
2.5 
3.0 
2.3 
2.4 
8.7 
1.8 
3.8 
3.2 
0.8 

-

73-83 

1.6 
1.0 
2.6 
1.6 
2.3 
3.3 
6.7 
3.4 
3.4 
2.8 
0.6 

-

All price 
wage equations 

73-83 

2.0 
1.3 
2.8 
1.8 
2.6 
3.0 
5.7 
2.7 
3.3 
2.8 
0.9 
1.4 
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8.3.2. Behaviour of the wages - prices block 

Four policy simulations were implemented in order to analyse the 
properties of the wages and prices block: 

a. Drachma's devaluation against the dollar by 15%. 
b. Productivity increase by 5%. 
c. Capacity utilisation rate increase by 3 points. 
d. Unemployment rate increase by 1%. 

8.3.2.1. Drachma's devaluation against the dollar by 15% 

The results of this policy exercise are presented in Table 8.3. The direct 
effect of devaluation is an increase of import prices by 7.2%, of export prices 
by 3% and of exports of tourism deflator by 0.6%. The increase of import 
prices causes an increase of the private consumption deflator by 1.7%. A rise 
of the average wage by 0.6%, which is caused by the increase of consumption 
prices, results in an increase of the unit labour cost and finally an increase in 
the GDP deflator by 0.4%. These increases give rise to new upwards changes 
in import prices and therefore to private consumption price. The latter 

FIGURE 8.12 
The drachma's devaluation by 15% 
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influences the wage rate. 
In Table 8.3 it can be noticed that quantitative results converge to a 

steady magnitude in the long-run. The sixth year following devaluation, 
there is an increase in the real wage rate. This increase reaches 0.4% in the 
long-run. Finally, it can be observed that the most extensive effects of 
devaluation are exerted on prices, 8%, and on export prices of tourist 
services, 11%. 

TABLE 8.3 
Drachma's devaluation against dollar by 15% 

GDP deflator 

Consumption deflator 

Wage rate 

Import deflator 

Export deflator 

Export tourism 

1974 

0.39 

1.66 

0.57 

7.25 

3.00 

0.58 

1975 

0.73 

1.65 

1.01 

7.47 

3.47 

7.23 

1976 

1.09 

1.88 

1.42 

7.53 

3.60 

9.35 

1977 

1.43 

2.04 

1.78 

7.63 

3.80 

10.04 

1979 

2.10 

2.46 

2.48 

7.81 

4.19 

10.48 

1981 

2.78 

2.98 

3.18 

8.00 

4.57 

10.76 

1983 

3.45 

3.35 

3.84 

7.94 

4.44 

10.98 

8.3.2.2. Capacity utilisation rate increase by 3 points 

The effect of the demand pressure on prices was examined by 
increasing capacity utilisation rate by 3 units. Table 8.4 presents the results of 
this simulation. 

The expected acceleration in prices is shown in the evolution of GDP 
deflator and then on import, export and consumption deflators. The latter 
causes the increase of wages. 

The increase of GDP price reaches 0.8% the first year of simulation. 
This increase does* not provoke unitary adjustments of export and 
consumption prices. These deflators are increased by 0.2% and 0.3% 
respectively. A closer connection of GDP price to consumption price than to 
export price can be noticed here. 
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TABLE 8.4 
Capacity utilisation rate increase by 3 points 

1974 1975 1976 1977 1979 1981 1983 

GDP deflator 0.42 
Consumption deflator 0.28 
Wage rate 0.10 
Import deflator 0.09 
Export deflator 0.19 
Export tourism 0.10 

0.79 

0.48 

0.24 

0.17 

0.37 

0.20 

1.09 

0.64 

0.40 

0.21 

0.46 

0.28 

1.39 

0.83 

0.59 

0.27 

0.58 

0.37 

1.88 

1.11 

0.98 

0.36 

0.77 

0.52 

2.30 

1.37 

1.36 

0.44 

0.96 

0.64 

2.75 

1.55 

1.71 

0.49 

1.06 

0.74 

FIGURE 8.13 
Capacity utilisation rate increase 
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8.3.2.3. Increase of the unemployment rate by 1% 

The introduction of this exogenous shock aims at measuring the effect 
of the labour market pressures on wage formation and further on prices. Its 
results are shown in Table 8.5. 

The reduction by 0.02% of the average wage rate, which is caused by an 
increase of unemployment, results in a reduction of the wage and salary bill 
and therefore in a deceleration of GDP price by 0.01%. The decrease of this 
price causes deflationary pressures mainly on consumption prices (0.01%) 
and export prices (0.01%). A closer relation of GDP price to the consumption 
price than to the foreign trade price is noticed again. On the other hand, the 
considerable deceleration of the average wage, which is caused by the 
increase in unemployment and the reduction of the consumption price, 
results to a reduction of the real wage rate by 0.18% in the long-run. 

FIGURE 8.14 
Unemployment increase by 1% 
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TABLE 8.5 
Unemployment rate increase by 1% 

GDP deflator 
Consumption deflator 
Wage rate 
Import deflator 
Export deflator 
Export tourism 

1974 

-0.01 
-0.01 
-0.02 
-0.00 
-0.01 
-0.00 

1975 

-0.03 
-0.02 
-0.04 
-0.01 
-0.01 
-0.01 

1976 

-0.04 
-0.03 
-0.06 
-0.01 
-0.02 
-0.01 

1977 

-0.06 
-0.03 
-0.07 
-0.01 
-0.02 
-0.02 

1979 

-0.08 
-0.05 
-0.10 
-0.02 
-0.03 
-0.02 

1981 

-0.15 
-0.09 
-0.17 
-0.03 
-0.06 
-0.04 

1983 

-0.28 
-0.16 
-0.34 
-0.05 
-0.11 
-0.07 

Conclusion 

The aim of this chapter was to present the specification and estimation 
of the wage and price equations adopted in MYKL model. 

The GDP price determination equation, which is a leading equation for 
the block, explains satisfactorily the variations of prices in the past. This 
equation includes three factors to explain inflation: labour cost, profits and 
demand. GDP price and the price of imports (in which the effect of internal 
and external prices are included) determine (after the incorporation of the 
effect of indirect taxes and subsidies) a composite price which constitutes the 
explanatory variable of prices of the final demand components. 

The wage equation includes as explanatory variables the prices and the 
unemployment rate. Price elasticity of wages reaches, in the long-run, 1.26. 

In the third part of this chapter predictive accuracy of the equations was 
examined. Moreover, the way the equations are interrelated within the block 
as well as the properties of the equations were analysed, by means of policy 
simulations exercises. 

The simulations, which covered the period 1973-1983, showed that the 
equations can reproduce in a satisfactory way the past wages and prices 
evolution. On the other hand, the results of exogenous shocks on endogenous 
variables showed that the influence of a devaluation is greater on foreign 
trade prices than on domestic prices. GDP price elasticity of consumption 
deflator is found to be greater than that of export prices. The former is, 
however, less than unity, working as a stabilisation factor in the wage-price 
spiral. Finally, an estimation of the relation between prices and 
unemployment was made and a greater than unity elasticity was found. 
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CHAPTER 9 

PUBLIC SECTOR 

Introduction 

MYKL has 8 equations describing the account of the whole public 
sector. The latter includes the Central Government, Social Insurance, Local 
Authorities and other Public Entities according to the definitions of National 
Accounts. 

The public sector's equations are not, strictly speaking, behavioural 
equations, but rather estimations of accounting equations. They allow, 
however, the determination of public sector revenues, expenditures and 
balances. These equations are frequently not satisfactory in their predictive 
accuracy. Their presence in a macroeconometric model is necessary in order 
to measure the impact of different scenarios on the public account. 

9.1. Public sector revenues 

The basic identity determining the public sector's revenues is the 
following: 

RG = SCC + SCP + RDTAX + DTAXC + ITAX + YPG + TRAG (9.1) 

where 

RG = total revenues 
SCC = contributions to social security paid by employees 
SCP = contributions to social security paid by employers 
RDTAX = direct taxes on households 
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DTAXC = direct taxes on corporations 
ITAX = indirect taxes 
YPG = income from property and entrepreneurship of the 

public sector 
TRAG = transfers from abroad. 

There are two variables left exogenous in equation (9.1): income from 
property and entrepreneurship of the public sector (YPG) and transfers from 
abroad (TRAG). Concerning the rest of the variables, the following 
assumptions are made: social security contributions paid by employees and 
employers (SCC and SCP) are directly related to wages and salaries (YW); 
direct taxes on households (RDTAX) are a function of disposable income 
(YDDT); direct taxes on corporations (DTAXC) follow the evolution of total 
operational surplus (SC+YPP), while income from property and 
entrepreneurship (YPG) and indirect taxes (ITAX) are explained by GNP. 

a. Contributions to social security paid by employees 

SCC = -2028.2 + 0.11 YW (9.2) 

(-6.1) (150.4) 

R2 = 0.999 
SEE = 1250 (mean of SCC = 30335) 
D.W. = 0.7 
Period: 1960-1983. 

b. Contributions to social security paid by employers 

SCP = -5711.5+ 0.12 Y W - 4 2 6 7 D 7 9 (9.3) 
(-7.2) (101.5) (-3.2) 

R2 = 0.999 

SEE = 1262 (mean of SCP = 62161) 
D.W. = 1.3 
Period: 1974-1983. 
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e. Direct taxes 
RDTAX = -13360 + 0.0285 YDDT + 0.019 YDDT.j 

(-4.7) (30.0) (30.0) 

+ 0.009 YDDT-2 
(30.0) (9 

R2 = 0.999 
SEE = 4148 (mean of RDTAX = 58780) 
D.W. = 1.7 
Period: 1974-1983. 

d. Indirect taxes 

ITAX = -7573 + 0.15 GNP- 35882 D81 (9 
(-0.8) (27.9) (2.5) 

R2 = 0.991 
SEE = 13056 (mean of ITAX = 215444) 
D.W. = 2.09 
Period: 1974-1983. 

e. Direct taxes on corporations 

DTAXC = -1727 + 0.042 (SC+YPP+DTAXC) + 9690 D76 (9 
(-3.4) (26.8) (5.6) 

R2 = 0.97 
SEE = 1696 (mean of DTAXC = 8266) 
D.W. = 3.2 
Period: 1960-1983. 

9.2. Public sector expenditures 

Public sector expenditures are defined by the following: 
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EG = CGR*PCG + SFG + UNALG + PEN*RET + ONTR + TRGA (9.7) 

where 

EG 
CGR 
PCG 
SFG 
UNALG 
ONTR 
TRGA 
PEN 
RET 

= expenditure 
= public consumption (constant prices) 
= public consumption deflator 
= subsidies 
= unemployment allowances 
= other transfers to households 
= transfers to abroad 
= pension 
= retired. 

a. Subsidies 

SFG= 5748 + 0.02 GNP + 28661 D81 + 18088 D82 

(3.0) (15.9) (9.5) (5.5) 

R2 = 0.991 

SEE = 2701(meanofSFG = 40963) 
D.W. = 1.4 
Period: 1974-1983. 

b. Pension 

PEN = -10.4 + 0.13 WR + 0.6 PEN.i -10.5 D79 (9.9) 

(-2.1) (2.3) (2.0) (1.9) 

R2 = 0.99 
SEE = 5.3 (mean of PEN = 73.02) 

D.W. = 2.2 
Period: 1974-1983. 

(9.8) 
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c. Other transfers 

ONTR = -6345.5 + 0.032 GNP + 10079.1 D82 (9.10) 
(-5.0) (40.7) (4.7) 

R2 = 0.99 

SEE = 1805 (mean of ONTR = 44196) 

D.W. = 1.8 

Period: 1974-1983. 

9.3. Simulation 

In Table 9.1 the results of the dynamic historical simulation of the block 

are presented. They refer to the Root Mean Square Error as a percentage of 

the variable. As percentage error is generally large for deficit/surplus 

variables, these variables are presented as percents of GDP. 

TABLE 9.1 

Mean errors of the dynamic simulation 

RDTAX 5.9 

SFG 5.1 

TRGP 4.8 

ΓΤΑΧ 3.6 

DTAXC 13.6 

SCC 2.6 

SCP 1.7 

DEF/GDP 11.2 
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CHAPTER 10 

SIMULATIONS 

After the presentation of estimated equations one by one in the previous 

chapters, the total functioning of the model is presented in this chapter by 

means of simulation techniques. Historical simulations, policy simulations 

and multipliers analysis of the model are helpful to analyse the properties of 

the model. 

A model's simulation allows the consistency of estimated equations to 

be verified. Even if estimations and simulations of equations, when they are 

considered one by one, are satisfactory, their simultaneous solution and 

simulation must be coherent and relatively large deviations between 

observed and simulated values should not appear. A simultaneous dynamic 

simulation also allows the verification of equations and identities and the 

testing of the long-run properties of equations by observing whether or not 

they simultaneously converge. Further policy simulations with shocks on 

predetermined variables and multiplier analysis, give an overall view of the 

model's functioning. 

Part one of the chapter presents the results of historical simulations, 

while in part two the functioning and the properties of the model are 

presented. 

10.1. Historical simulations 

Simulations were implemented for the period 1974-1983. The 

simulations are dynamic in the sense that calculated values of endogenous 

variables in year t are used for lags in year t+1. In this way, simulation errors 

are accumulated from period to period. The software used for the solution 

and convergence of the model is TS Ρ (version 4.0E) using the GAUSS -
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SEIDEL method for solution of dynamic equation systems. 
There are 97 endogenous variables and equations in the model, of which 

44 are behavioural and 53 are identities. Equations are ordered in three 
blocks of 2, 61 and 34 equations. The first block concerns equations of 
exports of services, the second block contains the main endogenous variables 
(consumption, investments, imports, inventories, prices, wages) and is 
simultaneously determined, while the third block consists of recursive 
equations (balance of payments, employment, government expenditure, 
revenues etc.). 

Statistical tests for the accuracy of the model are provided by using 
different measures. Such measures have been proposed in the past by Theil 
(1961), Pindyck and Rubinfeld (1978), Fair (1984) and others. In this model 
the accuracy of historical simulations is measured by calculating the Root 
Mean Square Error as a percentage of the mean of the variable: 

RMSE (%) = Λ Ι Σ (YÌ- Y*) / 5 p (10.1) 
y Ν i / Ν 

where Yi • observed values, Yi = simulated values and Ν = number of 
observations. In Table 10.1 RMSE% of the main representative variables are 
presented for three cases: 

1. Dynamic simulation of equations one by one (I-equation). 
2. Dynamic simulation of the real sector (II - real sector) and nominal 

sector (III - wages and prices). 
3. Simultaneous dynamic simulation of the entire model (IV - entire 

model). 

Simulation results are quite satisfactory. As was expected, however, 
gradual increase of RMSE% is noticed when the results of Table 10.1 from 
column I to III are examined. But errors remain at fully acceptable levels. A 
visual presentation of simulation results for the main variables of the model 
is given in the following figures. 
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TABLE 10.1 
Dynamic simulation 1974-1983 (RMSE %) 

Private consumption 
Investment dwelling 
Private investments 
Exports (total) 
Exports goods 
Exports tourism 
Exports other services 
Imports (total) 
Imports goods 
Imports services 
Inventory change 
Gross Dom. Product 
Gross National Product 
Disposable income 
Wage earners 
Self-employed 
Total non-agr. empi. 
Balance goods 
Balance services 
Balance 6wuds + service 
Direct taxes 
Indirect taxes 
Govern, revenues 
Government expenditm î 
Public surpl./deficit 
Utilisation rate 
Wage rate 
GDP deflator 
GNP deflator 
Private consump. defllator 
Private investment deflator 
Investm. dwell, deflator 
Imports goods deflator 
Exports goods deflator 

I II 

Equation Real 
sector 

0.59 1.33 
5.98 8.46 
3.80 6.48 

3.08 
2.83 2.83 

11.75 11.78 
11.10 12.39 

2.17 
1.50 3.15 

10.45 10.33 
11.89 11.69 

1.39 
1.47 
1.91 

1.43 2.08 
4.45 5.05 

2.15 
7.07 

13.25 
10.80 
2.88 

4.16 4.80 
2.41 
1.69 
4.38 

0.89 1.90 
1.32 

0.38 
0.74 
3.78 
3.07 
2.37 

139 

III IV 

Prices Entire 
Wages model 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1.89 
1.16 
0.49 
1.30 
0.62 
3.30 
3.16 
2.23 

0.94 
5.59 
5.74 
5.29 
2.97 

17.92 
12.40 
2.32 
1.74 

11.45 
11.66 
1.38 
1.45 
2.66 
1.53 
3.33 
1.28 
8.58 

15.88 
17.94 
3.65 
5.01 
1.23 
2.54 
7.89 
2.63 
2.61 
1.88 
1.30 
1.62 
1.00 
3.66 
3.16 
2.51 
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FIGURE 10.7 
Real GDP 
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FIGURE 10.9 
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FIGURE 10.11 
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FIGURE 10.13 
GDP deflator 
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10.2. Model functioning and multipliers 

A better understanding of the functioning and properties of the model is 

obtained by calculating model multipliers and by analysing reactions of the 

model to external shocks. These methods have the advantage of providing an 

overall picture of the functioning of the model. Multipliers measure the 

impact of a change of an exogenous variable on the endogenous variables of a 

model. In the case of linear models, multipliers can be calculated either by 

analytical methods (analysis of the roots of the model) or by simulation 

techniques. In the case of non-linear models, where the meaning of a 

multiplier varies according to the initial solution, multipliers can differ 

compared to the baseline simulations. In these cases multipliers are calculated 

using model sensitivity analysis (simulations). In order to calculate 

multipliers of the MYKL model, a simulation containing a shock on a 

predetermined variable is implemented after the baseline simulation. Model 

properties are analysed by comparing these two simulations. Generally, three 

kinds of exogenous shocks can be distinguished: (a) an instantaneous change; 

(b) an once and for all permanent change; (c) a continuous change. In case (a), 

a change χ is applied to the exogenous variable y only for the first year and 
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then it returns to the baseline values. In case (b), the change is retained all 
through the period of simulation, while in case (c), the change equals χ the first 
year, 2 * the second year, and so on (Figures 1,2 and 3). 

• ι t z 
1 2 3 

The following policy simulations were implemented for the analysis of 

the functioning of the model and of its properties: 

1. Public investment increase by 1000 million drachmas. 

2. Devaluation of the drachma against the dollar by 10%. 

3. Wage rate reduction by 10%. 

A discrete permanent change is applied in the above variables (case (b) 
above) and the simulation results are analysed below. 

10.2.1. Public investment increase 

A public investment increase by 1000 millions drs. (at constant 1970 

prices) corresponds to a 4.5% increase of the variable in 1974. The direct 

effect of this shock is the increase of domestic demand, which, in turn, 

influences private investment in the economy positively, by means of the 

accelerator. The private investment increase equals 0,75% in the first year of 

simulation, causing an increase of employment and disposable income and a 

reduction of unemployment by 7000. An income increase is the main factor 

which causes the increase of consumption and of investment in dwellings and 

thus GDP, through multiplier effects. 

The boosting of the economy creates inflationary pressures. Demand 

pressures, which are expressed in the model by the capacity utilisation rate, 

have positive effects on the GDP deflator, in spite of the slow increase of 

productivity due to the increase of production. The GDP deflator is increased 

by 0.09% in the first year of policy simulation. Final demand and foreign trade 
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deflators are influenced by the GDP deflator increase. The increase of 
pressures in labour demand (reduction of unemployment) and of consumption 
deflator increases the wage rate and the unit labour cost. 

A reduction in competitiveness, due to inflationary pressures, has direct 
effects on foreign trade. An export price increase by 0.06% reduces exports of 
goods by 0.07%. A competitiveness loss, together with the increase of 
domestic demand and the capacity utilisation rate, causes the increase of 
imports by 0.62%. Such an evolution of imports and exports has negative 
results on the trade balance and the balance of goods and services, reaching a 
total deficit of 961 million drachmas. 

In the medium-term imports increase and exports reduction have 
negative effects on economic activity. The increasing inflationary pressures 
reduce the competitiveness of Greek products. Domestic production is 
substituted by imports, while exports reduction is permanent. The main 
component causing the increase of GDP is consumption, which is increased 
due to the increase of real disposable income. The increase of real disposable 
income is due to the rise of employment and of the real wage rate (long-run 
price elasticity of wages equals 1.42), as well as to the increase of public 
transfers to the private sector. The increase of the real wage rate is in fact the 
most important factor for the presence of strong inflationary pressures in the 
medium-term. 

The reduction of the rate of growth of real GDP together with the 
reduction of the profit rate of firms (an increase of the ratio (wage bill)/GDP 
is noticed right from the first year) causes a reduction of private investments 
in the eighth year of policy simulation. The continuous reduction of exports 
and the increase of imports have a negative influence on real GDP by 0.03%. 
This causes a reduction of the rate of growth of the components of demand and 
has direct effects on labour and the products market. Unemployment returns 
to its initial level of the baseline simulation, resulting in the stabilisation of 
wage rate growth. Impacts on inflation can be observed in the following year 
(9th year), when the GDP deflator growth rate is reduced from 1.19% to 
1.17% and is followed by the reduction of the export deflator, the increase of 
real disposable income, investment and finally real GDP. 

A public investment increase has positive results on households' account. 
Reduction of unemployment, real wage and increase in other transfers cause 
the rise of real disposable income over the entire simulation period. This 
expansionary policy modifies the share of GDP in favour of households, 
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TABLE 10.2 
Public investments increase by 1000 mill, drachmas 

(1970 prices) 

1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 

Volumes % change 

G.D.P. 
Consumption 
Invest, dwel. 
Priv. invest. 
Import (tot.) 
Import goods 
Import serv. 
Export (tot.) 
Export goods 
Export tour. 
Invent, change 
Wage earners 
Self-empi. 
Non-agr. empi. 
Util, rate 

0.35 
0.12 
1.09 
0.75 
0.62 
0.67 
0.34 

-0.05 
-0.03 
-0.00 
0.21 
0.14 
0.70 
0.32 
0.50 

0.23 
0.11 
0.34 
0.89 
0.79 
0.91 
0.54 

-0.22 
-0.32 
-0.10 
0.35 
0.17 
0.51 
0.26 
0.50 

0.15 
0.15 
0.24 
0.20 
0.80 
0.89 
0.64 

-0.38 
-0.46 
-0.42 
0.37 
0.16 
0.30 
0.18 
0.33 

0.13 
0.18 
0.47 

-0.01 
0.79 
0.89 
0.70 

-0.51 
-0.58 
-0.69 
0.35 
0.14 
0.26 
0.16 
0.29 

0.13 
0.21 
0.47 
0.20 
0.85 
0.95 
0.76 

-0.57 
-0.65 
-0.80 
0.34 
0.13 
0.26 
0.16 
0.29 

0.12 
0.24 
0.55 
0.29 
0.90 
0.99 
0.82 

-0.71 
-0.80 
-1.10 
0.30 
0.12 
0.23 
0.14 
0.27 

0.11 
0.26 
0.61 
0.29 
0.93 
1.02 
0.86 

-0.78 
-0.85 
-1.27 
0.20 
0.11 
0.22 
0.13 
0.24 

-0.03 
0.20 
0.01 

-0.05 
0.78 
0.83 
0.67 

-0.89 
-0.92 
-1.41 
0.28 
0.05 

-0.07 
0.00 
0.00 

0.13 
0.32 
1.34 
0.23 
0.95 
1.00 
0.81 

-0.84 
-0.80 
-1.55 
0.33 
0.08 
0.26 
0.12 
0.22 

0.13 
0.32 
1.43 
0.78 
1.12 
1.16 
0.94 

-0.83 
-0.87 
-1.50 
1.34 
0.10 
0.25 
0.13 
0.32 

Wages - Prices 

Consumption 
Import goods 
Exports goods 
G.N.P. 
Wage rate 
Profit rate 

0.08 
0.03 
0.06 
0.09 
0.37 

-0.01 

0.33 
0.12 
0.25 
0.37 
0.66 

-0.20 

0.48 
0.17 
0.37 
0.57 
0.86 

-0.40 

0.60 
0.22 
0.46 
0.75 
1.03 

-0.42 

0.70 
0.26 
0.55 
0.88 
1.19 

-0.39 

0.81 
0.29 
0.64 
1.02 
1.32 

-0.51 

0.88 
0.32 
0.68 
1.11 
1.44 

-0.37 

0.97 
0.34 
0.73 
1.19 
1.44 

-0.46 

0.88 
0.30 
0.65 
1.17 
1.52 

-0.24 

0.97 
0.32 
0.70 
1.27 
1.61 

-0.22 

Absolute differences (millions of drachmas) 

Unempl. (thous.) -7 -6 -4 -4 -4 -3 -3 -0 -3 -3 
Balance goods -939 -1641 -2051 -2447 -3138 -4230 -5514 -6163 -8911 -12928 
Balance g+s -961 -1647 -2107 -2568 -3246 -4384 -5788 -6894 -10107 -13915 

Public deficit 1236 1397 1715 1961 2208 2722 3354 4882 6027 78899 
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with negative results on the evolution of prices and investments. Public 
finance deteriorates since direct and indirect taxes increase by less than the 
additional expenditure which is necessary to finance public investment and 
other expenses. A public investment increase also has negative effects on the 
balance of payments. A loss in competitiveness, together with an income 
increase, increases imports. Meanwhile the deterioration of the terms of trade 
result in the worsening of the balance of services. 

The public investment multiplier equals 1.15 during the first year of 
simulation, while in the long-run it is stabilised around 0.5. The value of the 
multiplier might seem low compared to those of other models (see Fromm and 
Klein (1976), Artus and Muet (1980)). However, these values refer to other 
countries and other periods. They resulted from models which, although they 
have the same economic background as MYKL, differ as to the number and 
nature of exogenous variables.1 

In MYKL, the US dollar's exchange rate is exogenous. Economic policy 
in Greece in the past has shown that loss of competitiveness for Greek 
products was corrected, at least in the short-term, by devaluation. The 
exchange rate being exogenous, any feedback effect that should "correct" the 
drachma's parity caused by the loss of competitiveness is neglected. The 
existence of a corrective mechanism, i.e. an endogenous exchange rate, would 
allow an improvement of the terms of trade, aiming at stopping the reduction 
of exports and the increase of imports resulting in a greater multiplier. 

Moreover, the boosting of the economy would have positive results on 
agricultural unemployment and income. A greater agricultural income, 
exogenous in MYKL, would increase disposable income and thus 
consumption. In fact income would increase because of the increase of 
employment and of real wage rate. This additional effect would increase the 
multiplier. 

The multiplier would also be increased by endogenising labour supply. 
In fact, in the usual specifications of labour supply equations, a positive 
elasticity for real wage and a negative elasticity for unemployment are 
assumed. The presence of such an equation in MYKL would reduce the 
unemployment rate and increase the real wage, consumption and finally the 

1. To see the changes of dynamic properties of a model resulting from small changes in 
specification of equations, see Lybeck-Carlsson (1984). 
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multiplier. Finally, the reduction of unemployment allowances would not 
have a significant influence on the multiplier since unemployment allowances 
represented only 0.3% of real disposable income in 1974. 

FIGURE 10.14 
Public investment multiplier 
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TABLE 10.3 
Public investment multiplier 

1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 

1983 

GDP 

1.15 
0.81 

0.53 
0.49 
0.51 

0.46 
0.50 

-0.14 
0.54 

0.53 

Consum. 

0.30 
0.31 
0.42 
0.53 
0.65 
0.74 
0.82 
0.66 

1.05 
1.08 

Invest. 

0.29 
0.33 
0.08 

-0.00 

0.08 
0.12 
0.13 

-0.03 

0.01 
0.29 

Inv. Dw. 

0.18 
0.07 

0.05 
0.12 
0.14 
0.16 
0.16 
0.00 

0.28 
0.27 

Import 

0.49 
0.68 
0.71 
0.76 
0.88 
0.99 
0.96 
0.86 
1.11 

1.33 

Export 

-0.03 
-0.14 

-0.27 
-0.36 
-0.44 
-0.56 
-0.65 
-0.76 
-0.70 
-0.72 

Inventory 

0.05 
0.07 
0.06 
0.05 
0.05 
0.05 
0.05 
0.03 

0.03 
0.05 
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10.2.2. The drachma's devaluation against the dollar 

In the following policy simulation the drachma is devalued by 10% 
against the dollar. Following MYKL, devaluation is analysed as a change of 
relative prices between national and foreign producers. The direct effect of 
devaluation is to increase import prices and to reduce export prices in foreign 
currency, causing a reduction of imports and an increase of exports. Import 
prices are increased by 5.15% while the increase of domestic prices is less: 
consumption prices are increased by 1.5% while those of exports are 
increased by 2.6% (Table 10.4). Gains in competitiveness, as was expected, 
have a positive effect on exports which increase by 6.3%. Income and 
production are increased; the latter, combined with the existence of 
bottlenecks in the product markets, gives rise to realisation of new 
investments and thus employment and wage rate are increased. 

Even if the increase of the wage rate and of employment give rise to an 
increase in real disposable income, consumption is reduced during the first 
year due to a negative impact of prices on consumption. This effect is valid 
only in the short-term, while in the long-term the price elasticity of 
consumption is zero, and thus consumption is increased in the second year by 
0.83% due to a permanent increase of real disposable income. 

The reduction of investments in dwellings is due to a greater increase of 
the investment deflator than that of income (price increase equals 2.5%, while 
that of income is 2.1%). In the following year, a real wage rate risa results in 
an increase of investments in dwellings. 

The realisation of new investments requires capital and intermediate 
goods, a large part of which are imported. The production of export oriented 
goods necessitates the import of additional raw materials, while a part of 
consumption is satisfied by imported goods. The stimulation of the economy 
caused by devaluation makes imports increase in spite of the significant rise 
of import prices, showing the high degree of dependence of the Greek 
economy on imports. 

Given these considerations, the resulting effect of devaluation on the 
balance of goods and services is hardly positive during the first year following 
devaluation. The important improvement of the second year is entirely due tc 
the increase of export of services, while the boost of the economy (GDP rate 
of growth equals 3.2%) induces even more imports, causing a larger deficit ir 
the trade balance. 
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TABLE 10.4 
Effects of 10% devaluation 

1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 

Volumes % change 

G.D.P. 

Consumption 

Invest, dwel. 

Priv. invest. 

Import (tot.) 

Import goods 

Import serv. 

Export (tot.) 

Export goods 
Export tour. 
Invent, change 
Wage earners 
Self-employed 
Non-agr. empi. 
Util, rate 

1.54 

-0.05 

-0.93 

3.04 

0.62 

0.64 

0.58 

6.29 

9.44 
0.00 
9.00 
0.62 
3.13 
1.44 
2.24 

3.20 

0.83 

3.79 

9.43 

3.45 

4.08 

1.84 

13.06 

7.03 
38.12 

7.87 

1.63 
6.99 
3.22 
5.56 

1.60 

0.82 

1.65 

5.77 

3.61 

4.17 

2.15 

6.91 

5.05 
16.38 
3.37 

1.57 
3.23 

1.91 
3.88 

0.78 

1.02 

1.70 

-0.90 

2.69 

3.14 

1.98 

4.02 

3.73 
7.89 
2.60 

1.20 
1.55 
1.12 
2.05 

0.93 

1.36 

3.91 

-0.29 

2.94 

3.36 

2.19 

2.43 

2.75 
3.42 
2.14 

1.08 
1.87 

1.19 
1.99 

1.22 

1.70 

5.52 

3.18 

4.00 

4.55 

2.78 

1.53 

1.88 
1.79 
2.18 

1.11 
2.40 
1.40 
2.61 

Wages-Prices 

Consumption 
Import goods 
Exports goods 
G.N.P. 
Wage rate 
Profit rate 

1.55 
5.16 
2.60 
0.58 
2.06 

-0.46 

3.38 
5.89 
4.15 
2.76 
6.15 

-1.35 

5.64 

6.63 
5.72 
5.58 
8.77 

-3.42 

7.00 
7.14 

6.81 
7.58 

10.40 
-4.06 

7.89 
7:45 

7.49 
8.84 

12.02 
-3.44 

9.09 
7.85 
8.36 

10.52 
13.92 
-4.04 

10.22 
8.28 
9.28 

11.73 
15.69 
-2.84 

11.50 
8.66 

10.11 
13.00 
16.13 

-3.60 

Absolute differences (millions of drachmas) 

Unempl. (thous.) -30 -69 -43 -26 -28 -34 -32 -2 -34 -38 

Balance goods 135 -7314 -10213 -10963 -14166 -23847 -31710-38652 -67820-108289 

Balance g+s 230 4671 -82 -2327 -6003-14230-20398-22039-51069-895519 

Public deficit -1718 -5703 -5440 -5463 -6412 -7497 -9850 -3215 -6231 -1092 

1.11 

1.96 

5.83 

4.11 

4.62 

5.31 

3.35 

0.50 

0.80 

-0.15 

1.85 

1.07 

2.21 

1.28 

2.46 

-0.21 

1.52 

0.39 

0.38 

3.38 

3.74 

2.47 

-0.56 

-0.15 

-1.92 
2.63 
0.52 

-0.42 
0.10 
0.17 

1.46 

2.72 

14.18 

4.13 

5.38 

5.85 

3.75 

-0.43 

0.79 

-3.77 
2.78 
0.87 
2.91 
1.38 
2.62 

1.60 

2.96 

16.41 

10.85 

7.52 

8.14 

5.16 

-0.75 

-0.11 

-3.80 
12.65 

1.12 
3.16 
1.56 
4.02 

11.02 
8.31 
9.34 

13.37 
17.73 
-0.98 

12.37 
8.65 

10.07 
15.09 
19.60 
-0.31 
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In the medium-term, income effects (resulting in the growth of 
consumption and investments in dwellings) will result in the increase of the 
volume of imported goods. This negative effect on the balance of payments is 
amplified by the development of inflationary pressures due to a high real wage 
rate resulting from wage over-indexation.1 These inflationary pressures 
reduce the competitiveness gains obtained by the devaluation. The growth 
rate of exports is declining and becomes negative during the eighth year of 
devaluation, when the increase of export prices exceeds the rate of 
devaluation. 

The final result on unemployment is positive since unemployment is 
reduced by 38.000 (assuming that the active population remains unchanged). 
The public deficit is reduced because the increase in taxes is greater than that 
of new expenditures. 

According to MYKL, devaluation has positive effects on the balance of 
goods and services in the first two years following the exchange rate 
modification. Beyond this period, the situation on the balance of payments 
deteriorates. This outcome is due to the import increase resulting from the 
expansionary effect caused by devaluation. On the other hand, the gradually 
diminishing positive effects of devaluation resulting from inflationary 
pressures amplify the negative effects. In the long-term, GDP, consumption, 
investments, imports and employment are increased and the inflation rate is 
higher than its rate at the baseline simulation, while the balance of payments 
deficit is larger, tracing out the shape of an "inverse J-curve" (Karadeloglou 
(1990)). More precisely, the evolution of the balance of goods and services 
can be analysed as follows (Catinai, Pisani, Schubert (1986)): 

BGS=P x X-P r a M 

ABGS= ΔΡ
Χ
 X + P

x
 ΔΧ - AP

m
 M - P

m
 ΔΜ 

ABGS= (ΔΡ
Χ
 X - AP

m
 M) + (P

x
 Δ X- P

m
 ΔΜ) 

Price effect Volume effect 

where Px, P m are import and export prices, X, M, exports and imports volume 

1. The long-run elasticity of prices on wages is 1.4. 
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TABLE 10.5 
Analysis of balance of goods and services 

Effect 
Total = Volume + Price 

1974 230 5286 -5056 
1975 4670 8794 -4124 

1976 -81 2703 -2622 

1977 -2327 -56 -2271 
1978 -6003 -4215 -1788 

1979 -14229 -12041 -2188 

1980 -20398 -21619 1221 

1981 -22039 -24293 2254 
1982 -51069 -47677 -3392 

1983 -89550 -84025 -5525 

and BGS the balance of goods and services. Price and volume effects are 
presented in Table 10.5. 

The volume effect is bigger than the price effect in the first year of 
simulation, compared to the case when only foreign trade equations were 
considered (see Chapter 7). The existence of a J-curve is thus excluded (see 
Bahmani-Oskooee (1985) and (1986)). In the long-term, the volume effect 
becomes negative, resulting in a deterioration of the balance of payments. 

10.2.3. Wage rate reduction 

A reduction of the wage rate by 10% (this reduction takes place one year 
before starting the simulation period) causes a considerable reduction of 
inflation. The wage rate reduction equals 7.3% in the first year of simulation 
and unit labour cost is reduced by 9%. The reduction of this last variable, 
which is a very important factor for the determination of all the deflators of the 
model, causes successively the reduction of GDP, consumption and export 
deflators by 4.7%, 4.4% and 3.4% respectively. The slowing down of inflation 
in the economy also causes a reduction of import prices by 1.6%, as importers 
reduce prices in order to retain competitiveness of imported goods (Table 
10.6). 

Export price reduction improves the competitiveness of Greek products 
in international markets and thus exports are increased, creating a temporary 

155 



TABLE 10.6 
Wage rate reduction by 10% 

1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 

Volumes % change 

G.D.P. 
Consumption 
Invest, dwel. 
Priv. invest. 
Import (tot.) 
Import goods 
Import serv. 
Export (tot.) 
Export goods 
Export tour. 
Invent, change 
Wage earners 
Self-employed 
Non-agr. empi. 
Util, rate 

2.05 
1.34 

13.77 
4.27 
1.80 
1.91 
1.30 
3.04 
4.57 
0.00 

-1.77 
0.82 
4.18 
1.92 
2.98 

0.19 
-0.62 
-1.80 
1.41 
0.04 

-0.05 
0.53 
3.45 
3.52 
5.53 

-1.02 
0.54 
0.41 
0.39 
1.14 

-1.14 
-1.17 

-15.65 
-6.46 
-2.85 
-3.39 
-1.27 
2.99 
2.81 
5.47 

-0.19 
-0.15 
-2.23 
-0.91 
-1.71 

-0.25 
-1.13 
-5.10 
-4.71 
-3.12 
-3.72 
-1.93 
3.65 
3.94 
5.61 

-1.10 
-0.18 
-0.49 
-0.27 
-0.95 

-0.09 
-1.50 
-4.32 
-0.37 
-2.98 
-3.39 
-2.25 
3.64 
3.88 
5.92 

-1.04 
-0.14 
-0.17 
-0.13 
-0.27 

-0.28 
-1.81 
-6.18 
-0.66 
-3.30 
-3.70 
-2.68 
4.01 
4.22 
7.24 

-0.73 
-0.20 
-0.55 
-0.29 
-0.54 

-0.50 
-2.12 
-6.83 
-2.43 
-3.85 
-4.32 
-3.21 
4.14 
4.28 
7.51 

-0.66 
-0.31 
-0.99 
-0.50 
-0.99 

0.20 
-1.96 
-3.41 
-0.87 
-3.39 
-3.69 
-2.65 
4.66 
4.66 
7.80 

-1.14 
-0.09 
0.41 
0.09 
0.11 

-0.82 
-2.79 

-11.69 
-2.57 
-4.68 
-4.98 
-3.67 
4.31 
3.92 
8.46 

-1.61 
-0.37 
-1.62 
-0.72 
-1.43 

-1.06 
-3.15 

-14.60 
-6.45 
-6.21 
-6.57 
-4.81 
4.22 
4.31 
7.80 

-8.25 
-0.63 
-2.07 
-0.97 
-2.58 

Wages - Prices 

Consumption 
Import goods 
Exports goods 
G.N.P. 
Wage rate 
Profit rate 

-4.43 
-1.57 
-3.38 
-4.72 
-7.29 
9.46 

-3.10 
-1.28 
-2.74 
-3.91 
-6.25 
4.43 

-3.23 
-1.03 
-2.19 
-4.14 
-6.74 
1.94 

-4.10 
-1.41 
-3.00 
-5.08 
-6.79 
2.45 

-4.18 
-1.48 
-3.17 
-5.28 
-6.72 
1.88 

-4.28 
-1.51 
-3.23 
-5.49 
-6.85 
1.89 

-4.44 
-1.54 
-3.28 
-5.61 
-7.20 
0.81 

-4.86 
-1.66 
-3.55 
-5.93 
-7.05 
1.30 

-4.38 
-1.42 
-3.03 
-5.81 
-7.51 
-0.23 

-4.88 
-1.54 
-3.29 
-6.39 
-8.22 
-0.69 

Absolute differences (millions of drachmas) 

Unempl. (thous.) -40 -8 20 6 3 7 12 -2 18 24 
Trade bal. 271 2554 8587 11457 12816 17181 24160 28101 43369 69267 
Balance g+s -837 2850 9210 11912 13229 17976 25579 31807 49592 74597 
Public deficit 201 1330 2735 2499 2406 2609 4060 1276 4051 3848 

boost in the economy. Production increases give rise to pressures in the 
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product market and the capacity utilisation rate. This last modification 
increases private investments. Private investments are also increased due to 
the rise of the profit rate of firms by 9.5%, as the wage bill is drastically 
reduced. 

Employment increase by 2% (caused by real GDP growth), increases 
real disposable income of households in spite of the wage rate reduction. As a 
result, consumption and investment in dwellings are increased. 

In the medium-term, economic activity is characterised by stagnation, 
and shows a reduction compared to the baseline simulation. The reduction of 
GDP is mainly due to the permanent reduction of the real wage rate, which in 
turn reduces consumption and investment in dwellings. The reduction of the 
rate of growth of the profit rate has negative results on private investments. 
The reduction of the different components of demand reduces GDP. The only 
magnitude on which wage rate reduction has positive results is exports. 
Improvement in competitiveness increases exports, while imports are 
reduced due to the reduction of domestic demand. 

The evolution of the components of foreign trade has positive results on 
the balance of payments. The worsening of the balance of payments in the first 
year of simulation is due to a slow increase of imports and exports and also to 
the fact that prices influence exports of tourism with a lag of one period. It 
should be noticed, however, that foreign trade evolution would be different if 
the exchange rate were endogenous. In fact a slower devaluation of the 
drachma would have further positive results on the evolution of inflation, 
causing a larger increase of exports and-a further improvement of the balance 
of payments. 

The above discussion shows an important reduction of inflation when 
the wage rate is reduced. The deflationary mechanism described is based on 
the assumption that the behaviour of firms as regards their price determination 
remains unchanged. This assumption may be quite restrictive because the 
influence of unit labour cost on price was estimated during a period when 
prices were continuously increasing, while the estimated relation is being 
used here when a deflationary process is described. 
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GENERAL CONCLUSION AND PERSPECTIVES 

As already noticed in the introduction as well as in the presentation of the 
relevant chapter, the equations presented constitute a small, demand oriented, 
one-sector medium-term model for the Greek economy. The model considers 
exogenously the monetary sector and the determination of the exchange rate. 
The fact that the monetary sector is taken as exogenous in the model does not 
affect its basic properties to any significant extent. In fact the interest rate has 
been determined by administrative decisions and not dictated by market 
forces. Consumption and investment behaviour as well as prices could be 
considered the main channels through which interest rate may affect the real 
and nominal sectors. As far as consumption is concerned, the interest rate 
remains among the predetermined variables. In investments and prices the 
introduction of the interest rate has proved to be unsuccessful. 

The objective of this study was to construct an annual macroeconomic 
model for the Greek economy. MYKL is an aggregate (one product - one 
branch), demand oriented model, consisting of 138 variables. The 
presentation of the equations of the model in the previous chapters gave an 
overall view of the model's properties and weaknesses. 

The estimated long-run income elasticity of consumption equals 0.91. 
The impact of prices occurs only in the short-run, while it equals zero in the 
long-run according to the specifications of the equations. Private investments 
are influenced by the GDP rate of change, the capacity utilisation rate and the 
rate of profits. The impact of relative prices is found not to differ significantly 
from zero and is not introduced in the equation. The explanatory variables, 
which determine private investments in dwellings, are real disposable income 
and prices. The implicit long-run elasticity of income equals 0.9 while that of 
prices equals 0.3. 

Imports and exports demand functions are influenced by domestic and 
foreign production as well as by relative prices. Income elasticity of imports 
equals 1.22, showing a large dependence of Greece on imports. The influence 
of foreign demand on exports is measured by the evolution of the demand for 
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imports of OECD countries, and the estimated elasticity is 0.69. Export 
elasticity with respect to relative prices is estimated to be 1.26 in the long- term. 

The equation for the GDP deflator is a mark-up on unit labour cost. The 
adjustment model follows an error correction mechanism and the long-run 
elasticity equals 1. Price level is also influenced by the capacity utilisation 
rate, used as a proxy of the influence of excess demand. The estimated wage 
indexation on prices is quite large (1.42). Further improvement of the 
equation by modifying the data used is desirable. The deflators of the 
components of final demand are explained by a composite price including 
GDP and import deflators, as well as by the impact of taxes and subsidies. The 
elasticity of the consumption deflator with respect to the composite price is 
less than unity, working as a stabilisation factor in the wage-price spiral. 

The injection of exogenous shocks on some variables and the 
comparison of the results with those of the baseline simulation gave a more 
synthetic picture of the model's properties. The public expenditure multiplier 
is found to be equal to 1.1 in the short-run and 0.5 in the long-run. The 
devaluation of the drachma against the U.S. dollar improves the balance of 
payments in the short-run. These positive results are reduced to zero and 
become negative in the long-run, due to high income and inflationary impacts. 
A reduction of the wage rate is found to be an effective policy for reducing 
inflation and improving the balance of payments, but it also causes a slow
down of the economic activity. 

The presentation and analysis of the model's properties and functioning 
is necessary and useful. Models should not be considered as "black boxes" 
that produce numbers. The understanding and diffusion of the properties of 
the model aims at the best utilisation of it and its continuous improvement. 

Even if the analysis of the model's results are satisfactory, some 
modifications would be necessary in order further to improve the model's 
performance. On the other hand, some variables which are left exogenous in 
this first version of the model should be determined endogenously. For 
example, endogenous exchange rate modification would most probably 
modify some of the model's properties. The inclusion of a monetary sector 
would complete the model without modifying its properties. Moreover, 
improvement of statistical data concerning the labour market, the firms 
account, the balance of payments and the public deficit would be extremely 
useful as regards the accuracy of the model's results. 

These are the main features of the model and the use of the model should 
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not go beyond the above framework. The theoretical specification of the 
functioning of the model and the empirical specification of the estimated 
equations allow the user of the model to utilise it for a large variety of policy 
purposes. However, the specification of the model imposes several 
restrictions as to its field of application. These restrictions are related to three 
main subjects: (i) the supply-side; (ii) the monetary policy and (iii) the 
sectoral behaviour. Since this model is based on Keynesian theory, there is no 
production function and demand factor equations are empirical rather than 
rigorously derived equations. The consequences of the absence of a 
production function and/or the implied factor demand equations are a lack of 
information on factor substitutability, technological progress and the long-
term effects of supply on growth. Moreover, policy simulations affecting the 
banking or monetary sector of the economy cannot be realised using this 
model. Quantitative effects of an increase in the money supply or of a 
monetary financing of the public deficit cannot be measured. Exercises 
aiming at evaluating questions affecting sectors of the economy or effects of 
income distribution should be avoided with this model. Finally, it should be 
noticed that the model does not have a normative power for policy 
recommendations, nor does it provide measurable welfare results. 

The degree of confidence one places in a model as a policy and 
forecasting tool is a function of two parameters: the results of the accuracy test 
effected with the model and the usage of the model. As far as the first question 
is concerned, the historical simulation has proved the goodness of fit of the 
model. Given the small errors and the simulation properties of the model, and 
if the use of the model respects the above limitations, it can prove to be a useful 
tool for improving economic policy. 

A model is never finished. The continuous utilisation of the model 
reveals shortcomings which need to be modified. Practical economic 
experience allows the modification and the enrichment of economic 
behaviour which is not considered as given. New developments in theoretical 
analysis, either in statistics or economics, allow the exploration and testing of 
new methods and theories. These developments should give to the model-
builder the possibility of being more rigorous and coherent. Progress in 
computer software should also facilitate the task of model users and make 
models more familiar to the interested professional. 
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APPENDICES 





APPENDIX I 





EQUATIONS, VARIABLES NAMES, DEFINITION AND SOURCES 

MYKL: MACROECONOMIC MODEL KEPE - LINK* 

I. PRIVATE CONSUMPTION 

(1) Acpr = 0.42 + 0.40Aydr - 0.53 Apcp + 0.29 (ydr_i-cpr_i) 

(2.62) (7.47) (-5.21) (3.85) 

-0.004 RIRCB + 0.15 Apcp.i - 0.03 cpr.i - 0.019 (D71-72) 

(3.1) (3.21) (-2.36) (-4.14) 

R2 = 0.95 SEE = 0.0065 D.W. = 2.3 

II. PRIVATE INVESTMENT 

• · 
(2) IPR/CSPR = 0.04 + 0.06 (GDPR*UR) + 0.08 (GDPR*UR).i 

(9.3) (3.7) (4.9) 

+ 0.02 (GDPR*UR)_2 + 0.39 π + 0.01 D68 

(1.4) (8.8) (2.3) 

R2 = 0.96 SEE = 0.004 D.W. = 1.9 

ILa INVESTMENT IN DWELLINGS 

(3) (IPHR/POP)/(CSPHR_i 1/POP.i) = 0.69. 

(7.6) 

* Small letters indicate variables expressed in log. 
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+ 0.26(.7(ydhr/pop) + .2(ydhr/pop)_i + .l(ydhr/pop)_2) 

(16.0) 

-0.12 Δ pih - 0.08 Apih.i + 0.32 (csphr/pop)_i 

(-5.7) (-4.3) (14.0) 

-0.36 pih/pcp + 0.013 (D67-D69) 

(-11.2) (4.3) 

R2 = 0.96 SEE = 0.04 D.W. = 1.9 

III. SAVINGS OF CORPORATIONS 

(4) SC = 11467 -191763 YW/GDP + 160660 (YW/GDP)_i + 1.44 SC_i 
(0.75) (-2.92) (2.29) (4,42) 

R2 = 0.965 SEE = 3249 D.W. = 1.6 

IV. DEPRECIATION RATE 

(5) DR = -2902 + 0.0269 CSTRL 

(-17.81) (165.6) 

R2 = 0.999 SEE = 254.6 D.W. = 1 

(6) CSPR = IPR + CSPHR-(DELTAP-l)*((CSPR_i - CSPHR.0 

(7) CSP = CSPR*PCSP 
(8) CSTRL = IPR + IPHR + IGR - (DELTAT.i)*(CSTRL.i) 

(9) CSPHR = IPHR + (1 - 0.01667)*(CSPHR_i) 

V. INVENTORY CHANGE 

(10) ASR = -1332 + 0.023 ADEM + 27608 PM09 + 13804 PM09_i 

(-0.38) (2.21) (3.53) (3.53) 
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-10756 D81 -11227 D82 -17498 D83 
(-2.39) (-2.5) (-3.9) 

R2 = 0.78 SEE = 4134 D.W. = 2.41 

VI. UTILISATION RATE 

(11) AUR = -5.38 + 0.00037 AGDPRQ + 0.000105 AGDPRQ.i - 5.26 D77 

(-7.90) (8.24) (2.48) (-3.43) 

R2 = 0.951 SEE =1.32 D.W. = 2.8 

(12) DEM = CPR + CGR + IPR + IPHR + IGR + XTR 

VII. EXTERNAL TRANSACTIONS 

(13) Am09r = -5.45 + 0.84 Adem -0.34 (pm09+md)/pgnp 
(-5.2) (4.5) (-2.2) 

+ 0.54 ur + 0.161 - 0.69 m09r_i - 0.09 D80 
(2.0) (2.0) (-5.3) (-2.1) 

R2 = 0.85 SEE = 0.37 D.W. = 1.95 

(13a) m01r = -4.97+1.12cpr-0.72rp01+0.30D8283 
(-4.89) (13.19) (-3.42) (3.76) 

R2 = 0.95 SEE = 0.097 D.W. = 1.7 

(13b) m24r = -2.69 + 0.65 gdprq + 0.38 m24r_i 
(-2.16) (2.90) (2.02) 

R2 = 0.97 SEE = 0.092 D.W. = 1.9 

(13c) m3r = -9.39 + 1.18 Adem - 0.096 pm3 +0.34 m3r_i 
(-3.48) (3.79) (-2.37) (1.98) 
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R2 = 0.95 SEE = 0.146 D.W.= 1.9 

(13d) m59r = -3.16 + 0.80Adem-0.71rpm59 + 0.33m59r.i\ 
(-3.09) (4.61) (-3.10) (2.70) 

R2 = 0.99 SEE = 0.043 D.W. = 1.4 

(13e) M09R = M01R + M24R + M3R + M59R 

(14) M01R = M01R* (M09R/M09R) 

(15) M24 = M24R*(M09R/M09R) 

(16) M3R = M3R*(M09R/M09R) 

(17) M59R = M59R*(M09R/M09R) 

(18) msr = -6.52 + 0.76 Adem + 0.65 msr.i 

(-3.11) (3.28) (6.1) 

R2 = 0.97 SEE = 0.128 D.W. = 1.5 

(19) Axgr = 7.74 + 0.71 oecd + 1.3 (pxoed/px09/dollar) 
(7.64) (2.89) (4.61) 

-1.03 x09r_i+ 0.15 D80 
(-7.1) (3.8) 

R2 = 0.93 SEE = 0.034 D.W. = 2.0 

(20) xstr = 4.238 + 1.13 oecd + 3.58 pxoe.i - 3.4 pxst.i 

(3.90) (4.20) (2.50) (-2.40) 

R2 = 0.96 SEE = 0.15 D.W. = 1.3 

(21) xrsr = 2.56 + 1.52 oecd - 0.36 D70,71,72 
(8.61) (21.40) (-4.54) 

R2 = 0.93 SEE = 0.18 D.W. =0.9 
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(22) MTR = M09R + MSR + DIF2R 

(23) XTR = XGR + XSTR + XRSR 

(24) TBG = XGR*PX09 - M09R*M09 - DIF2 

(25) TBS = XSTR*PXST + XRSR*PGDP - MSR*PMS 

(26) BGS = XGR*PX09 + XSTR*PXST + XRSR*PGDP - M09R*PM09 
-DIF2-MSR*PMS 

(27) CB = XT + IFA - MT - IYA + TFA + SFA - ITAXA + NCT 

Vm. EMPLOYMENT 

(28) wgerp = -0.87 + 0.34 (gdpr-gdpar) - 0.131 + 0.57 wgerp.i 
(-0.90) (2.80) (-1.60) (5.60) 

-0.131-0.076 D74. 
(-1.6) (-3.4) 

R2 = 0.987 SEE = 0.021 D.W. = 1.8 

(29) auto = -13.81 + 1.69 (gdpr-gdpar) - 0.045 t - 0.086 D83 

(-5.65) (8.32) (-6.22) (-3.09) 

R2 = 0.98 SEE = 0.021 D.W. = 1.8 

(30) WGER = WGERP+ WGERG 

(31) NNA = WGER + AUTO 

(32) N = NNA + NA 

(33) UN = POPA-NNA 
(34) UNR = UN/POPA 
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IX. IDENTITIES REAL SECTOR 

(35) GNPR = CPR + CGR + IGR + IPHR + DSR + SDIR - M09R - MSR -
DIF2R - (ITA/PGNP) + XGR + XSTR + XRSR + IFA/PGNP 

(36) GDPR = GNPR - (IFA/PGNP) + (ITA/PGNP) - (ITAX+ITAXA-SFG 
-SFA)/PNT 

(37) GDP = PGDPQ*(GDPR-GDPAR) + GDPA 

(38) GNI = GDP + IFA - ΠΑ 

(39) NNI = GNI-DR*PD 

(40) YPP = NNI - YA - (WGER*WR) - SC - DTAXC - YPG + RPG 

X. HOUSEHOLDS ACCOUNT 

(41) ONTR = -6346 + 0.0322 GDP + 10079 D82 

(-5.0) (40.7) (4.70) 

R2 = 0.99 SEE = 1805 D.W. = 1.8 

(42) PEN = -10.45 + 0.130WR + 0.618PEN_i-10.53D79 

(-2.10) (2.30) (2.00) (-1.90) 

R2 = 0.99 SEE = 5.3 D.W. = 2.20 

(43) TRGP = UNALG + PEN*RETIRED + ONTR 

(44) YDDT = YA + WR*WGER + YPP + TRGP + TFA 

(45) YD = YDDT - DTAXH 

(46) SP = YD - (CPR*PCP - SDI - TTA) 
XI. GOVERNMENT ACCOUNT 

(47) RDTAX = -13360 + 0.0318 YDDT + 0.0212 YDDT-i +0.0106YDDT_2 

(-4.70) (30.01) (30.01) (30.01) 
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R2 = 0.99 SEE = 4148 D.W. = 1.7 

(48) ITAX = -7573 + 0.15 GNP - 35882 D81 

(-0.80) (27.90) (-92.50) 

R2 = 0.991 SEE = 13056 D.W. = 2 

(49) DTAXC = -1727 + 0.042 (SC+YPP+DTAXQ+9690 D76 

(-3.40) (26.8) (5.60) 

R2 = 0.97 SEE =1696 D.W. = 3.2 

(50) SCP =-5711.5 +0.12 YW-4267 D79 
(-7.20) (101.5) (-3.2) 

R2 = 0.999 SEE = 1262 D.W. = 1.3 

(51) SCC = -2028 +0.11 YW 

(-6.10) (150.4) 

R2 = 0.999 SEE =1250 D.W. = 0.7 

(52) SFG = 5748 + 0.02 GNP + 28661 D81 

(3.00) (15.90) (9.50) 

R2 = 0.991 SEE = 2702 D.W. = 1.4 

(53) DTAXH = SCC + SCP + RDTAX 

(54) RG = DTAXH + DTAXC + ITAX + YPG - RPG + TRAG 

(55) EG = CGR*PCG + SFG + NTRGP + TRGA 

(56) EGT = EG + IG 

(57) DEF = EG-RG 

(58) DEFT = EGT -RG 
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XII. PRICES -WAGES 

(59) Apgdpq = -0.25 + 0.68 Acost + 0.09 ur + 0.28 (cost/pgdpq)_i 
(-1.16) (14.03) (2.0) (5.12) 

+ 0.06 D73 +0.06 D74 

(5.4) (4.7) 

R2 = 0.905 SEE = -0.0097 D.W. = 1.8 

(60) Apcp = -0.16 + 1.09 pdem - 0.20 pdem.i - 0.93 pcp.i 

(-5.11) (16.26) (-1.36) (-5.99) 

R2 = 0.986 SEE = 0.062 D.W. = 2.1 

(61) Apip = 0.1 + 0.36 pdem - 0.05 (D82 -D83) + 0.02 D74 

(9.1) (5.33) (-10.14) (2.71) 

R2 = 0.96 SEE = 0.073 D.W. = 1.2 

(62) Apiph = 0.003+ 1.72 pdem-0.71 pdem.i -0.17 D82 

(0.30) (8.91) (-3.87) (-2.3) 

R2 = 0.801 SEE = 0.0307 D.W. = 2.7 

(63) Apcg = 0.075 + 0.62 Apdem + 0.034 D74 

(3.96) (5.43) (2.43) 

R2 = 0.87 SEE = 0.0128 D.W. = 2.2 

(64) Apig = 0.01 + 0.99 Apdem 

(1.22) (10.10) 

R2 = 0.83 SEE = 0.0336 D.W. = 2.7 

(65) PDS = 0.8 + 1.4APDEM + 4.0APDEM.i + 1.48D81 
(8.9) (2.24) (5.28) (4.01) 
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R2 = 0.97 SEE = 0.34 D.W. = 1.9 

(66) pd = 0.09 + 0.52 pi + 0.429 pi_i + 0.042 D83 

(3.8) (3.80) (3.12) (2.44) 

R2 = 0.999 SEE = 0.0126 D.W. = 1.8 

(67) pcsp = 0.22 + 1.03 pi - 0.03 D83 + 0.02 D74 

(1.4) (20.1) (-1.2) (5.8) 

R2 = 0.999 SEE = 0.00516 D.W. =1.7 

(68) pnt = 0.18 + 0.88 pgdp + 0.09 D79 - 0.19 D81 

(4.30) (24.78) (1.82) (-3.52) 
R2 = 0.99 SEE = 0.049 D.W. = 1.8 

(69) PDEM = (PGDPQ*(GDPR-GDPAR) + GDPA +ΓΓΑΧ + M09R*PM09 

+ MSR*PMS + DIF2 + M09R*PM09*ALPHA - SFG) / 

(GDPR + M09R + MSR + DIF2R) 

(70) PGNP = GNP/GNPR 

(71) PGDP = GDP/GDPR 

(72) Apm09 = -0.01 + 0.34 Apgnp + 0.49 Apxoed + 0.176 Apm3 

(-1.5) (2.44) (3.58) (4.57) 

R2 = 0.97 SEE = 0.019 D.W. = 2.5 

(73) Δρχ09 = -0.26 + 0.59 Apgdp + 0.39 Apm09 + 0.13 D(637380) 

(-2.70) (4.00) (4.00) (8.70) 
R2 = 0.95 SEE = 0.024 D.W. = 2.0 

(73a) Apxol = -0.15 + 0.45 Apgdpa + 0.56 ApmOl 

(-0.56) (2.09) (3.31) 
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R2 = 0.62 SEE = 0.81 D.W. = 2.2 

(73b) Δρχ24 = 0.31 + 0.63 Apm24 + 0.17 Δρχ24_ι 
(1.64) (5.20) (1.21) 

R2 = 0.66 SEE = 0.64 D.W. = 2.0 

(73c) Δρχ3 = 0.055 + 0.655 Apm3 

(1.25) (4.14) 

R2 = 0.45 SEE = 0.180 D.W. = 2.5 

(73d) Δρχ59 = -0.24+ 1.18 Apm59 +0.27 D66-0.24 D67 
(-0.95) (5.56) (3.49) (-3.06) 

R2 = 0.45 SEE = 0.51 D.W. = 2.8 

(74) Apxst = 0.06 + 0.35 pep + 0.45 pxoe.i - 0.71 pxst_i 

(6.20) (2.00) (2.00) (-4.60) 

R2 = 0.91 SEE = 0.028 D.W. = 1.0 

(75) Δ\ντ = 1.22 + 0.35 pep - 0.01 un* 100/popa - 0.24 wr_i 

(1.72) (0.346) (-1.06) (-1.44) 

R2 = 0.67 SEE = 0.022 D.W. = 2.7 

(76) ULC = WR*WGER/(GDPR-GDPAR) 

(77) YW = WR*WGER 

XIII. IDENTITIES NOMINAL 

(78) GNP = CPR*PCP + CGR*PCG + IPR*PIP + IGR+PIG + IPHR*PIPH 
+ DSR*PDS + SDR - ITA + XGR*PX09 + XSTR*PXST 
+ XRSR*PGDP + IFA 
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(79) PI = (IPR*PIP + IPHR*PIPH + IGR*PIG) / (IPR + IPHR + IGR) 

(80) PX = (XGR*PX09 + XSTR*PXST + XRSR*PGDP) / (XGR + XSTR 

+ XRSR) 

(81) PM = (M09R*PM09 + MSR*PMS + DIF2) / (M09R + MSR + DIF2R) 

(82) CP = CPR*PCP 

(83) IP = IPR*PIP 

(84) IPH = IPHR*PIPHR 

(85) XT = XTR*PX 

(86) MT = MTR*PM 

(87) IG = IGR*PIG 

(88) CG = CGR*PCG 
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VARIABLE DEFINITION SOURCE* 

ALPHA 1 IMPORT DUTIES RATE 

AUTOQ SELF EMPLOYED NON -AGR. 

SECTOR 

BGS BALANCE GOODS + SERVICES 

CG GOVERNMENT CONSUMPTION 

CGR GOVERNMENT CONSUMPTION 

REAL 

CP PRIVATE CONSUMPTION 

CPR PRIVATE CONSUMPTION REAL 

CSED CAPITAL STOCK EDUCATION 

CSHE CAPITAL STOCK HEALTH 

CSP CAPITAL STOCK PRIVATE 

CSPA CAPITAL STOCK PUBLIC ADMIN. 

CSPHR CAPITAL STOCK PRIV HOUS. REAL 

CSPR CAPITAL STOCK PRIV REAL 

CST CAPITAL STOCK TOTAL 

CSTR CAPITAL STOCK TRANSPORT 

CSTRL CAPITAL STOCK TOTAL REAL 

CT CONSUMPTION TOTAL 

CTR CONSUMPTION TOTAL REAL 

D DEPRECIATION 

DEF PUBLIC ACC. DEFICIT 

DEFT PUBLIC ACC. DEFICIT TOTAL 

DELTAP DEPRECIATION RATE PRIV 

DELTAT DEPRECIATION REAL TOTAL 

DEM TOTAL DEMAND 

DOLLAR EXCH.RATEDRACHMATODOLLAR 

DR DEPRECIATION REAL 

DS INVENTORIES 

DSR INVENTORIES REAL 

DTAXC DIRECT TAXES ON CORPORATIONS 

DTAXH DIRECT TAXES ON HOUSEHOLDS 

ECU EXCH. RATE ECU DRACHMA 

EG GOVERNMENT EXPENDITURE 

EGT EXPENDITURES GOVRNM. 

GDP GROSS DOMESTIC PRODUCT 

ALPHA 1 =MTAX/(M09R*PM09) 

NNA-WGER 

BGS=XGR*PX09+XSTR*PXST+ 

XRSR*PGDP-M09R*PM09 

-DIF2-MSR*PMS 

NATAB.2 

NATAB.23 

NATAB.2 

NA TAB 22,23 

KEPE - Mr T. Skountzos 

KEPE - Mr Τ Skountzos 

CSP=CST-CSED-CSHE-CSPA-CSTR 

KEPE Mr T. Skountzos 

KEPE Mr Τ Skountzos 

KEPE Mr Τ Skountzos 

KEPE Mr Τ Skountzos 

KEPE Mr T. Skountzos 

KEPE Mr Τ Skountzos 

CT=CP+CG 

CTR=CPR+CGR 

NA TAB 1 

DEF=EG-RG 

DEFT=EGT-RG 

KEPE Mr Τ Skountzos 

KEPE Mr Τ Skountzos 

DEM= CPR+CGR+IPR+IGR 

+IPHR+XTR 

BG MONTHLY BULLETIN. 

NATAB22 

NATAB2 

NATAB23 

NATAB3 

NATAB3 

BG MONTHLY BULLETIN 

NATAB3 

EGT=EG+IG 

NATAB1 
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VARIABLE DEFINITION SOURCE* 

GDPA G.D.P. AGRIC. 

GDPAR G.D.P. AGRIC. REAL 

GDPR GROSS DOMESTIC PRODUCT REAL 

GNI GROSS NATIONAL INCOME 

GNIR GROSS NATIONAL INCOME REAL 

GNP GROSS NATIONAL PRODUCT 

GNPR GROSS NATIONAL PRODUCT REAL 

IFA INCOME FROM ABROAD 

IG GOVERNMENT INVESTMENT 

IGR GOVERNMENT INVESTMENT REAL 

IP PRIVATE INVESTMENT 

IPH PRIVATE INVESTMENT ON 

HOUSING 

IPHR PRIVATE INVESTMENT ON 

HOUSING REAL 

IPR PRIVATE INVESTMENT REAL 

IPT PRIVATE INVESTMENT TOTAL 

IPTR PRIVATE INVESTMENT TOTAL 

REAL 

IRCB INTEREST RATE COMMERCIAL 

BANKS 

IRH INTEREST RATE HOUSING 

IT TOTAL INVESTMENT 

ITA INCOME TO ABROAD 

ITAX INDIRECT TAXES 

ΓΓΑΧΑ INDIRECT TAXES TO ABROAD 

ITR TOTAL INVESTMENT REAL 

M IMPORTS GOODS+SERVICES 

+CAPITAL 

MG IMPORTS OF GOODS 

MGR IMPORTS OF GOODS REAL 

MS IMPORTS OF SERVICES 

MSR IMPORTS OF SERVICES REAL 

MT IMPORTS TOTAL 

MTAX TAXES ON IMPORTS 

MTR IMPORTS TOTAL REAL 

MX TOT IMP. MINUS TOT. EXP. 

MXR TOT IMP. MINUS TOT. EXP. REAL 

NA TAB 1 

NA TAB 22 

NA TAB 22 

NA TAB 1 

NA TAB 22 

NA TAB 2 

NATAB23 

NA TAB 20 

NATAB2 

NA TAB 23 

NA TAB 2 

NATAB16 

NA TAB 27 

NA TAB 23 

NA TAB 2 

NA TAB 23 

BG MONTHLY BULLETIN 

BG MONTHLY BULLETIN 

NA TAB 2 

NA TAB 20 

NA TAB 3 

NA TAB 1 

ITR=IPR+IGR 

NA TAB 2 

NA SERV. AND PUBL. 

MGR=MG/PM09 

MS=MG-M09-DIF2 

MSR=MTR-M09R-DIF2R 

MT=M09+MS 

BULLET PUBLIC FINANCE 

MTR = MGR+MSR-DIF2R 

NA TAB 2 

NA TAB 23 
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VARIABLE DEFINITION SOURCE* 

MO 

MOR 

MOI 

M01R 

M09 

M09R 

Ml 

MIR 

M2 

M2R 

M24 

M24R 

M3 

M3R 

M4 

M4R 

M5 

M5R 

M59 

M59R 

M6 

M6R 

M7 

M7R 

M8 

M8R 

M9 

M9R 

Ν 

ΝΑ 

NCT 

NIA 

NIAR 

NIFA 

IMPORTS OF GOODS 0 

IMPORTS OF GOODS 0 REAL 

IMPORTS OF GOODS 0-1 

IMPORTS OF GOODS 1 REAL 

IMPORTS OF GOODS 0-9 

IMPORTS OF GOODS 0-9 REAL 

IMPORTS OF GOODS 1 

IMPORTS OF GOODS 1 REAL 

IMPORTS OF GOODS 2 

IMPORTS OF GOODS 2 REAL 

IMPORTS OF GOODS 2-4 

IMPORTS OF GOODS 2-4 REAL 

IMPORTS OF GOODS 3 

IMPORTS OF GOODS 3 REAL 

IMPORTS OF GOODS 4 

IMPORTS OF GOODS 4 REAL 

IMPORTS OF GOODS 5 

IMPORTS OF GOODS 5 REAL 

IMPORTS OF GOODS 5-9 

IMPORTS OF GOODS 5-9 REAL 

IMPORTS OF GOODS 6 

IMPORTS OF GOODS 6 REAL 

IMPORTS OF GOODS 7 

IMPORTS OF GOODS 7 REAL 

IMPORTS OF GOODS 8 

IMPORTS OF GOODS 8 REAL 

IMPORTS OF GOODS 9 

IMPORTS OF GOODS 9 REAL 

TOTAL EMPLOYMENT 

EMPLOYMENT AGR. SECT. 

NET CAPITAL TRANSFERS 

NET INCOME FROM ABROAD 

NET INCOME FROM ABROAD REAL 

NET INCOME FROM ABROAD 

STATISTICAL YEARBOOK 

M0R=M0/PM0 

M01=M0+M1 

M01R=M0R+M1R 

M09=M0+M 1+M2+M3+M4+M5 

+M6+M7+M8+M9 

M09UR = M09/PM09 

STATISTICAL YEARBOOK 

M1R=M1/PM1 

STATISTICAL YEARBOOK 

M2R=M2/PM2 

M24=M2+M4 

M24R=M2R+M4R 

STATISTICAL YEARBOOK 

M3R=M3/PM3 

STATISTICAL YEARBOOK 

M4R=M4/PM4 R 

STATISTICAL YEARBOOK 

M5R=M5/PM5 

M59=M5+M6+M7+M8+M9 

M59R=M5R+M6R+M7R 

+ M8R+M9R 

STATISTICAL YEARBOOK 

M6R=M6/PM6 

STATISTICAL YEARBOOK 

M7R=M7/PM7 

STATISTICAL YEARBOOK 

M8R=M8/PM8 

STATISTICAL YEARBOOK 

M9R=M9/PM9 

KEPE SECTION EMPL-MP 

Mrs Papakonstantinou 

NA=N-NNA 

NATAB20 

NATAB 1 

NATAB22 

NATAB 1 
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VARIABLE DEFINITION SOURCE* 

NNA 

NNI 
NNIR 
ODTAX 
OECD 

ONTR 
PCG 

PCP 
PCSP 

EMPLOYMENT IN NON-AGR. SEC. 

NET NATIONAL INCOME 
NET NATIONAL INCOME REAL 
OTHER DIRECT TAXES 
VOL. IND. OF OECD'S IMP OF 
GOODS AND SERV. 
OTHER NET TRANSFERS 
PRICE GOVERNMENT 
CONSUMPTION 
PRICE PRIVATE CONSUMPTION 
PRICE CAP. STOCK. PRIV. 

PRICE DEPRECIATION 
PDEM 
PDS 
PEN 
PGDP 
PGDPQ 

PGNI 
PGNP 
PIG 
PIP 
PIPH 
PM 
PMS 
PMX 
PMO 
PM01 
PM09 
PM1 
PM2 
PM24 
PM3 
PM4 
PM5 
PM59 

PRICE DEMAND 
PRICE STOCKS 
RETIREMENT PENSION 
PRICE GDP 
PRICE GNI 

PRICE GROSS NAT. INCOME 
PRICE GNP 
PRICE IG 
PRICE IP 
PRICE PRIV INVEST ON HOUSING 
PRICE IMPORTS TOTAL 
PRICE IMPORT SERVICES 
PRICE MX 
PRICE IMPORTS 0 
PRICE IMPORTS 0-1 
PRICE IMPORTS 0-9 
PRICE IMPORTS J 
PRICE IMPORTS 2 
PRICE IMPORTS 2-4 
PRICE IMPORTS 3 
PRICE IMPORTS 4 
PRICE IMPORTS 5 
PRICE IMPORTS 5-9 

KEPE SECTION EMPL-MP 
Mrs Papakonstantinou 
NATAB 1 
NA TAB 22 
NATAB 3 
NA OECD TAB 30 

ONTR=TRGP-UNALG-REPEG 
PCG=CG/CGR 

PCP=CP/CPR 
PCSP=CSP/CSPR 
PD=D/DR 
NA IDENTITY 
PDS=DS/DSR 
PEN=REPEG/RETIRED 
PGDP=GDP/GDPR 
PGDPQ=(GDP=GDPA)/ 

(GDPR-GDPAR) 
PGNI=GNI/GNIR 
PGNP=GNP/GNPR 
PIG=IG/IGR 
PIP=IP/IPR 
PIPH=IPH/IPHR 
PM=MT/MTR 
PMS=MS/MSR 
PMX=MX/MXR 
STATISTICAL YEARBOOK 
PM01=M01/M01R 
STATISTICAL YEARBOOK 
STATISTICAL YEARBOOK 
STATISTICAL YEARBOOK 
PM24=M24/M24R 
STATISTICAL YEARBOOK 
STATISTICAL YEARBOOK 
STATISTICAL YEARBOOK 
PM59=M59/M59R 
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VARIABLE DEFINITION SOURCE* 

PM6 
PM7 
PM8 
PM9 

PNIA 
POP 
POPA 
PSDI 
PX 
PXOED 
PXST 
PXO 
PX01 
PX09 
PX1 
PX2 
PX24 
PX3 
PX4 
PX5 
PX059 
PX6 
PX7 
PX8 
RDTAX 
REPEG 
RETIRED 

RG 
RPG 

se 
sec 
SCP 
SCT 
SDI 

PRICE IMPORTS 6 
PRICE IMPORTS 7 
PRICE IMPORTS 8 
PRICE IMPORTS 9 

PRICE INCOME FROM ABROAD 
POPULATION 
ACTIVE POPULATION 
PRICE STAT DISCR. 
PRICE EXPORT TOTAL 
PRICE EXP. OECD COUNT. IN DOL 
INFL. FINAL CONSUME NON RES. 
PRICE EXPORTS 0 
PRICE EXPORTS 0-1 
PRICE EXPORTS 0-9 
PRICE EXPORTS 1 
PRICE EXPORTS 2 
PRICE EXPORTS 2-4 
PRICE EXPORTS 3 
PRICE EXPORTS 4 
PRICE EXPORTS 5 
PRICE EXPORTS 5-9 
PRICE EXPORTS 6 
PRICE EXPORTS 7 
PRICE EXPORTS 8 
REST OF DIRECT TAXES 
RETIREMENT PENSIONS 
RETIRED 

GOVERNMENT REVENUES 
INTEREST ON PUBLIC DEBT 
SAVINGS OF CORPORATIONS 
SOCIAL SECURITY EMPLOYEES 
SOCIAL SEC. PAID BY WORKERS 
SOCIAL SECURITY TOTAL 
STATISTICAL DISCREPANCIES 

STATISTICAL YEARBOOK 
STATISTICAL YEARBOOK 
STATISTICAL YEARBOOK 
PM9=PM09 FROM 1958 TO 

1983, SINCE 1984 STAT. 
YEARBOOK 

PNIA=NIA/NIAR 
STATISTICAL YEARBOOK 
POPA=NNA+UN 
PSDI=SDVSDIR 
PX=XT/XTR 
NA OECD 
NA TAB 15/26 
STATISTICAL YEARBOOK 
PX01=X01/X01R 
STATISTICAL YEARBOOK 
STATISTICAL YEARBOOK 
STATISTICAL YEARBOOK 
PX24=X24/X24R 
STATISTICAL YEARBOOK 
STATISTICAL YEARBOOK' 
STATISTICAL YEARBOOK 
PX59=X59/X59R 
STATISTICAL YEARBOOK 
STATISTICAL YEARBOOK 
STATISTICAL YEARBOOK 
NA TAB 3 
NATAB11 
ANNUAL SURVEY ON THE 

ACTIVITY OF SOCIAL 
ORGANISATION 

NATAB3 
NA TAB 3 
SEE APPENDIX 2 
NA T\B 9 
NA TAB 9 
NA TAB 3 
NA TAB 2,13 
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VARIABLE DEFINITION SOURCE* 

SDIR 
SFA 
SFG 
SG 
SP 
SWG 
SWP 
TBG 

TBS 

TE 
TER 
TFA 
TFG 
TIME 
TRAG 

TRGA 

TRGP 
TTA 
ULC 
UN 

UNALG 
UNR 
UR 
WGER 
WGERG 
WGERP 
WR 
X 

XG 
XGR 
XRS 
XRSR 

STATISTICAL DISCREPANCIES REAL 
SUBSIDIES FROM ABROAD 
SUBSID.FROM. GOV. TO PRIV. SEC. 
SAVINGS OF GOVERNMENT 
SAVINGS PRIVATE 
SAL. AND WAGES PAID BY GOVER. 
SAL. AND WAGES PAID BY PRIV 
TRADE BALANCE GOODS 

TRADE BALANCE SERVICES 

TOTAL EXPENDITURE 
TOTAL EXPENDITURE REAL 
TRANSFERS FROM ABROAD 
TRANSFERS FROM GOVERNMENT 
TIME 
TRANSE FROM THE REST OF 
WORLD 
TRANSFERS FROM GOVER. TO 
ABROAD 
TRANSE FROM GOV. TO PRIV. SEC. 
TOTAL TRANSFERS 
UNIT LABOUR COST 
UNEMPLOYED PERSONS 
(THOUSANDS) 
UNEMPLOYMENT ALLOWANCE 
UNEMPLOYMENT RATE 
CAPACITY UTILISATION RATE 
WAGEEARNERS 
VAGE EARNERS GOVERNMENT 
VAGE EARNERS PRIVATE SECTOR 
ANNUAL WAGE RATE TOTAL 
EXPORTS GOODS+SERVICES+ 
CAPITAL 
EXPORTS OF GOODS 
EXPORTS OF GOODS REAL 
EXPORTS OF THE REST OF SERV 
EXP. OF THE REST OF SERV. REAL 

NATAB23 
NATAB1 
NA TAB 3 
NA TAB 3 
SP=SPNA-SDI-SCDI-SC 
NATAB6(A1+A2) 
SWP=YW-SWG 
TBG=XGR*PX09-M09R* 

PM09-DIF2 
TBS =XSTR*PXST+XRSR* 

PGDP-MSR*PMS 
NATAB2 
NA TAB 23 
NA TAB 4 
NATAB3 

NATAB3 

NA TAB 3 

NA TAB 3 
NA TAB 4 
ULC=YW/(GDPR-GDPAR) 
SURVEY ON LABOUR FORCE, 

NSSG 
NATAB9 
STATIST. BULLETIN 
KEPE, M. J. DRYMOUSSIS 
KEPE 
SWG/WR 
WGER-WGERP 
SEEAPPENDX2 
NA TAB 2 

NA SERV. AND PUBLIC. 
XGR=XG/PX09 
XRS=XT-XG-XST 
XRSR=XRS/PGDP 
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VARIABLE DEFINITION SOURCE* 

XST EXPORTS OF SERV. TOURISM 
XSTR EXPORTS OF SERV. TOURISM REAL 
XT EXPORTS TOTAL: GOODS+SERVICES 
XTR EXPORTS TOTAL REAL 
XO EXPORTS OF GOODS 0 
XOR EXPORTS OF GOODS 0 REAL 
X01 EXPORTS OF GOODS 0-1 
X01R EXPORTS OF GOODS 0-1 REAL 
X09 EXPORTS OF GOODS 0-9 
X09R EXPORTS OF GOODS 0-9REAL 
XI EXPORTS OF GOODS 1 
X1R EXPORTS OF GOODS 1 REAL 
X2 EXPORTS OF GOODS 2 
X2R EXPORTS OF GOODS 2 REAL 
X24 EXPORTS OF GOODS 2-4 
X24R EXPORTS OF GOODS 2-4 REAL 
X3 EXPORTS OF GOODS 3 
X3R EXPORTS OF GOODS 3 REAL 
X4 EXPORTS OF GOODS 4 
X4R EXPORTS OF GOODS 4 REAL 
X5 EXPORTS OF GOODS 5 
X5R EXPORTS OF GOODS 5 REAL 
X59 EXPORTS OF GOODS 5-9 
X59R EXPORTS OF GOODS 5-9 REAL 

X6 EXPORTS OF GOODS 6 
X6R EXPORTS OF GOODS 6 REAL 
X7 EXPORTS OF GOODS 7 

BG MONTHLY BULLETIN 
XSTR=XST/PXST 
XT=X-IFA 
XTR=XGR+XSTR+XRSR 
STATISTICAL YEARBOOK 
X0R=X0/PX0 
X01=X1+X0 
X01R=X0R+X1R 
STATISTICAL YEARBOOK 
X09R=X09/PX09 
STATISTICAL YEARBOOK 
X1R=X1/PX1 
STATISTICAL YEARBOOK 
X2R=X2/PX2 
X24=X2+X4 
X24R=X2R+X4R 
STATISTICAL YEARBOOK 
X3R=X3/PX3 
STATISTICAL YEARBOOK 
X4R=X4/PX4 
STATISTICAL YEARBOOK 
X5R=X5/PX5 
X59=X5+X6+X7+X8+X9 
X59R =X5R+X6R+X7R+X8R 

+X9R 
STATISTICAL YEARBOOK 
X6R=X6/PX6 
STATISTICAL YEARBOOK 

X7R EXPORTS OF GOODS 7 REAL 
X8 EXPORTS OF GOODS 8 
X8R EXPORTS OF GOODS 8 REAL 

X7R=X7/PX7 
STATISTICAL YEARBOOK 
X8R=X8/PX8 
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VARIABLE DEFINITION SOURCE* 

X9 
X9R 
YA 
YD 
YDDT 
YPG 

YPP 

YW 

EXPORTS OF GOODS 9 
EXPORTS OF GOODS 9 REAL 
AGRICULTURAL INCOME 
DISPOSABLE INCOME 
INC. OF HOUS. AND SOC. INSTIT. 
GOV. INC. FROM PROP. AND 
ENTREPR. 
PRV INC. FROM PROP. AND 
ENTREPR. 
WAGES AND SALARIES 

STATISTICAL YEARBOOK 
X9R=X9/PX9 
NATAB4 
YD=YDDT - DTAXH 
NA TAB4-SC 
NA TAB 3 

YPP=YPPNA-SC 

NATAB4 

(*) NA = National Accounts 
KEPE = Centre of Planning and Economic Research 
BG = Bank of Greece 
OECD = Organisation of Economic Cooperation and Development 
NSSG = National Statistical Service of Greece. 
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APPENDIX II 





DATA CONSTRUCTION 

1. Foreign trade data 

MTna = M09ss + MS +DIF 

MT = imports (total) 
M09 = imports of goods 
MS = imports of services 
DIF = imports of military material etc. 

XTna = X09ss + XSTbg + XRS 

XT = exports (total) 
X09 = exports of goods 
XST = exports of services 
XRS = exports of other services 

Subscripts indicate: 

na = National Accounts 
ss = Statistical Service of Greece 
bg = Bank of Greece 

XTR = (X09ss/PX09ss) + (XSTbg/PXSTna) + (XRS/GNPna) 

PGNP =GNP deflator 
PX09 = exports of goods deflator 
PXST = exports of tourism deflator 
M09R = (M09SS/PM09SS) 
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MXna = MT + ITA™ - XT - IFA, 

MX = (imports of goods+services+incomes) -
(exports of goods+services+incomes) 

ITA = income to abroad 
IFA = income from abroad 

MSR = MXRna - M09R - (DIF/PM09) - ITA/PGNP + XTR + (IFA/PGNP) 

2. Estimation of wage earners (WG ER) and of average 
wage rate (WR) in the non-agricultural sector 

The number of wage earners in the non-agricultural sector for the period 
1974-1983 is taken from the surveys of employment and active population. 
The average wage of the sector is estimated as the ratio of the wages and 
salaries bill, as provided in the National Accounts publications, to the number 
of wage earners. 

For the rest of the period 1958-1973, the derivation of these magnitudes 
was made as follows. First, the average wage of the non-agricultural sector for 
the benchmark years 1961 and 1971 was estimated as the ratio of the wage and 
salaries bill (given in National Accounts) to the number of wage earners 
which is provided by the population census of these years. 

Estimates of the average wage were based on the average wage changes 
in the major industry using the following procedure. If WR61, WR62, ... 
WR71 stand for the average wage in the major industry for the corresponding 
years 1961, 1962,... 1971 and WR61, WR71, the average wages of the non 
agricultural sector for the years of censuses 1961 and 1971, the difference 
WR71-WR61 was allocated over the decade in proportion to the differences 
WR62-WR61, WR63-WR62,... WR71-WR70. Each of these estimates was 
added cumulatively to the corresponding year starting from WR61 and 
reaching WR71. The number of wage earners of the non-agricultural sector 
for each year of the period 1961-1971 was derived from the ratio of the wages 
and salaries bill (YW) to the average wage (WR) as estimated previously. 

A similar procedure for estimating average wage and wage earners was 
followed for the period 1972-1974. For the 1958-1961 period, a backward 
projection of the average wage trend was made starting from the year 1961. 
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3. Estimation of the savings of corporations (SC) 

National Accounts define Savings of Corporation as the non-distributed 
profits after the reduction of the corresponding taxes on this earning category. 

An estimation for the period after 1974, for which no figures are 
provided by the National Accounts publications, can be attempted using the 
income tax statements of domestic and foreign stock holding corporations as 
provided by the bulletin Statistics of Income Statements of Legal Entities and 
their Taxing. 

More specifically, from Table 1 of this bulletin the items: Taxable 
income (non-distributed) and the non-taxable accounts based on laws 
4002/59,147/67,1078/78 and 1312/72 were added. From this sum, the taxes, 
duties etc. as well as their losses were subtracted. 
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APPENDIX III 
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FOREIGN TRADE BY CATEGORIES 

Imports of goods are further distinguished in four main categories, each 
of which is determined by an import function. 

These categories are groups of S.I.T.C. as follows: 

(1) MO + Ml or MOI = Food stuffs, live animals, beverages and tobacco. 

(2) M2 + M4 or M24 = Raw materials excluding fuels, oils and fats. 

(3) M3 = Mineral fuels and lubricants. 

(4) M5 + M6 + M7 + M8 + M9 or M59 = Remaining categories: mainly 
chemical products, machinery, transport equipment and remaining 
manufacturing products. 

Imports of the first category at constant prices (M01R) are explained by 
the total real private consumption (CPR) and the prices of imported 
agricultural products relative to the consumption prices (RPMO). 

Imports of raw materials etc. (M24R) at constant prices are explained by 
the real non-agricultural product (GDPQR) and the imports of M24R during 
the previous year. 

Imports of mineral fuels at constant prices (M3R) are explained by total 
real demand of the economy, the prices of imported fuels (PM3) and the 
lagged endogenous. 

Imports of the remaining categories at constant prices (M59R) are 
explained by total real demand (IDEM), by import prices of the group 5-9 
relative to GDP deflator (RPM59) as well as by the lagged endogenous. 

By denoting the estimated values of these functions with a bar (-), the 
commodity imports total can be determined by the following system: 

M01R=f(CPR,RM01) 

M24R =f (GDPQR, M24R_i) 

M3R =f(IDEM,PM3,M3R_i) 
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M59R = f (IDEM, RPM59, M59R-0 

M09R = M01R + M24R + M3R + M59R 

MOIR = MOIR * M09R/M09R 

M24R = M24R * M09R/M09R 

M3R =M3R*M09R/M09R 

M59R = M59R * M09R/M09R 

Estimations of the above functions give: 

(1) LnMOIR = -4.97 + 1.12 LnCPR - .72 LnRMOl + .30 D 8283 
(-4.84) (13.19) (-3.42) (3.76) 

R2 = .95 
SEE = .097 
D.W. =1.70 
Period: 1960-1983 

(2) LnM24R = -2.69 + .65 LnGDPRGR + .38 LnM24R_i 

(-2.16) (2.90) (2.02) 

R2 = .97 
SEE = .092 
D.W. =1.95 
Period: 1960-1983 

(3) LnM3R = - 9.39 + 1.18 LnlDEM - .096 LnPM3 + .34 LnM3R _i 

(-3.48) (3.79) (-2.37) (1.98) 

R2 = .95 

SEE =.146 
D.W. =1.92 
Period: 1960-1983 
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(4) LnM59R = -3.16 + .80 LnIDEM - .71 LnRPM59 + .33 LnM59R .i 

(-3.04) (4.61) (-3.1) (2.70) ' 

R2 = 9 9 

SEE = .043 

D.W. =1.37 

Period: 1960-1983 

As in the case of commodity imports, estimates of export prices are made 

for four groups of S.I.T.C. 

The export prices of the group food stuffs, live animals, beverages and 

tobacco (P (XO+X1) = PX01) are determined by the implicit deflator of the 

Agricultural Value Added (PGDPA) and their import prices (PM01). 

The prices of exports of raw materials etc. (P (X2+X4) = PX24) are 

explained by their import prices and their export prices of the previous year. 

Export prices of fuels (PX3) are determined by their corresponding import 

prices (PM3), and finally the export prices of the remaining products are also 

determined by their corresponding import prices. The estimates of the above 

functions are as follows: 

(1) ALnPXOl = - 0.15 + .45 APGDPA + .56 Δ LnPMOl 

(-.56) (2.09) (3.31) 

R2 = .62 

SEE =.081 

D.W. = 2.27 

Period: 1961-1983 

(2) ALnPX24 = .031 + .63 ALnPM24 + . 17 ALnPX24. j 

(1.69) (5.20) (1,21) 

R2 = .66 

SEE = .064 

D.W. = 2.08 

Period: 1961-1983 

195 



(3) ALnPX3 = .055 + .655 ALnPM3 

(1.25) (4.14) 

R2 = .45 

SEE =.180 
D.W. = 2.5 
Period: 1961-1983 

(4) ALnPX59 = - .024 + 1.18 ALnPM59 + .27 D66 - .24 D67 
(- .96) (5.56) (3.49) (-3.06) 

R2 = .45 
SEE =.106 
D.W. =2.8 
Period: 1961-1983 
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