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Summary
The paper presents three main macroeconomic models that are used for economic policy analysis and forecast within the Ministry of Economy and Finance in Romania. The first one, The “Dobrescu” model, is a macroeconometric model that is currently used for forecast and policy analysis attached to the National Development Plan. The second one, the HEROM model, an adaptation of the dynamic general-equilibrium HERMIN model for the Romanian economy, is the current tool for assessing the impact of EU and domestic structural funds within the National Strategic Framework. The third one, following the lines of the Revised Minimum Standard Model of the World Bank (RMSM-X), is used by the National Commission for Forecast for current forecast and estimates of the Romanian economy. This paper is a synthesis of other more detailed studies referring to these models, elaborating on the Romanian-specific issues and presenting the specifications and the structures of each of these macroeconomic modeling tools. 

*   *   *

There has been no long record of economic model building in Romania until 2000. During the communist era, models (except for I-O tables used in centralised planning) were considered “dangerous”, as the potential results coming out of various scenarios testing were not able to take into consideration the imposed political “musts”. Between 1990 and 2000, the lack of long enough time series was a serious constraint to building econometric or dynamic GEMs.  However, since 1992 modelling began to accompany the economic analysis and there were several global national models for Romania reported to be working. Some of them were adapted in order to incorporate structural funds mechanisms and other hot-issues related to the integration of Romania into the EU. The most important challenge for all these models was their response to policy analyses and policy scenarios/shocks. Three of these models who are currently used in Romania for policy analysis are presented in this paper:
1. The “Dobrescu” macroeconomic model which was the first econometric model to be built according to conventional methodology.

2. The HEROM (Romanian HERMIN) model was the first model based on orthodox market-economics theory dealing with more than one economic sector.

3. The modified World Bank Revised Minimum Standard Model –type National Model, which has been used by the Romanian National Commission for Forecast in connection with public policies scenarios and having weight given to components of the balance of payments, foreign debts and international monetary flows.

The way these models were designed and built differs from one to another. A short description of each of them will be given as follows:

The Dobrescu model (1.) was originally aimed at explaining the behaviour of the Romanian economy in transition. The earlier versions of the model were combining sub-models based on established Keynesian or neo-classical theory with sub-models that are built around transition-specific behaviour assumptions. The structure of the model was segmented in seven blocks: output of the economy; production factors; factor prices; demographics and labour supply; disposable income; absorption, and  monetary variables. Some specific modelling solutions were adopted, such as:


a) A great role was assigned to the expected disposable income of households, firms and general consolidated budget. Its volume (estimated separately by sociological investigations, in earlier versions, but endogenised lately) exercises the role of a target for the nominal level of gross domestic product in the model.  


b) The output of economy had a double determination: the first is based on production factors, while the second includes some significant features of the transition environment (first of all, the under-capitalisation of the majority of economic agents). The macroeconomic equilibria gravitated, obviously, around the latter determination.


c) The determination based on production factors has under these conditions the role to identify the employment level that is compatible with the possible output, but also with the previous real employment level. 

    
d) The exports were initially defined not only as a historical trend, but also as a result of the emerging market conditions. A weighting parameter was used in order to provide the required balance between the two exports measures.                    

The HEROM model (2) was intended to show more concern in future plausible evolution of the Romanian economy, than in describing or analysing its actual behaviour, as it comes out of the past and recent data records. Therefore, we’ve chosen the standard HERMIN framework
, keeping in mind the need of coping with EU related issues and restructuring behaviour. Several specific aspects are summarised below:


a) The Romanian economy was more and more open to the world economy. The EU economic growth influenced increasingly the national growth, directly or indirectly in all sectors, through trade and FDI or portfolio investment channels, through inflation and interest rate transmission. The EU changes in legislation or fiscal/monetary policies were and are continuously transferred to the candidate-countries or new member states, in a dynamic way, which may lead to convergence, in the end. 


b) The model must be able to identify the sectoral shifts of the Romanian economy over two-three decades of transition and then convergence. Consequently, the 4-sectors desegregation is an optimal solution, as it is large enough to look separately at different motivation and behaviour within various sectors, but doesn’t face the unavailability of data connected with too many sectors. The Keynesian mechanism was chosen for describing the basic functioning of all sectors' demand-output equilibrium. Mark-up pricing is still usual in several sectors, due to the presence of state-owned or emerging private monopolies. Therefore, neo-classical behaviour has been included within the modelling theoretical framework.

The official (governmental) forecast tool (3), based on a RMSM-X type of model, will be presented in detail in the last chapter of this paper. The official publications of the National Commission for Forecast offer data, figures, forecast, analyses and assessments, based mostly on scenarios that are run using up-dated standard models such as the World Bank model adapted to the dataset of the Romanian economy.
.

1. The “Dobrescu” Macromodel for the Romanian Market Economy (Version 2005)

Introduction

The macromodel elaborated by Emilian Dobrescu, member of the Romanian Academy is used to investigate short and medium–run economic implications of internal policies and of changes in the international context.
This new version of the “Dobrescu” Romanian macromodel incorporates the experience accumulated through the utilisation of its previous forms - either experimental (tested during 1991-1995) or operational (developed during 1996-2003). At the same time, it introduces some methodological and information improvements. 

The most significant of them is the structural decomposition of economy, associated with input-output techniques. Output and absorption are divided into: a) agriculture, sylviculture, forestry, hunting, and fishing; b) mining and energy; c) manufacturing industry; d) constructions; e) transport, post and communications; f) trade and services. These can be easily translated into classical three-sector classification: primary (a-b), secondary (c-d), and tertiary (e-f).  

Due to the relatively advanced stage of the transitional processes in Romania, the behavioural functions were accommodated - as much as possible - to the standard relationships. Unlike versions that used the statistical series beginning with 1980, the present one is based exclusively on information concerning the period 1989-2004. Therefore, we have considered more adequate to name this variant the macromodel of the Romanian market (not transition, as before) economy.

Since the input-output tables are defined on annual basis, the model contains only annual indicators. They are expressed in denominated local currency (RON). When there were several statistical sources for the same indicator, we preferred the data extracted or derived from national accounts.

The statistical series are relatively short and often fractured (because of the transforming processes of transition). It is known that ADF test of stationarity does not offer sure results in the case of limited number of observations. Nevertheless the series satisfying it were used, as a rule. The Granger causality test was computed for one, two, and three lags. The simplest methods of estimation were also preferred. The structural breaks in the evolution of some indicators have been attenuated by the inclusion of dummies. Obviously, all these circumstances weaken the stability of econometric coefficients that must be continuously updated. 

Many specifications have been tried for the building of the present macromodel. Finally, the selected relationships satisfy the conditions: a) correspond to the standard macroeconomic theorems (as much as possible); b) correctly describe the peculiarities of the Romanian market economy; c) generate plausible results in simulations.

The main relationships are grouped in seven sections: input-output block; labour market, production function; domestic absorption, foreign trade, prices and exchange rate, and interest rate.

Relationships and Econometric Analysis

Regarding behavioural relationships, the present version of model has retained those specifications which: 

a) are consistent with standard macroeconomic theorems; 

b) correctly describe the peculiarities of the Romanian market economy; 

c) generate plausible results in simulations. 

As a modeling software tool Econometric-Views has been used.

Input-Output Block

This block operates with two types of coefficients: 

· input coefficients (aij) implied in determination of output, and 

· those defining the final utilization of resources (more precisely its sectorial distribution).

For the adopted classification of economic activities (six sectors), 36 input coefficients have been computed. 

The econometric estimations of these coefficients are based on several hypotheses.

· Despite the effects induced by the transitional transformations (changes in the sectorial structure, in relative prices, technologies, etc), it is assumed that the input coefficients tend towards the long-run stable levels (likely the consolidated functional market systems).

· This tendency is conceived as an autoregressive adaptive process, the differences between actual coefficients and their long-run levels being influenced by the past deviations.    

· For uniformity, the same specification is adopted for all coefficients. Such a simplification is useful for computational reasons. It starts with:

aij=a*ij+b*(a*ij-aij(-1))=a*ij*(1+b)-b*aij(-1)      

where a*ij represent the long-run levels of aij. It is assumed that 0<(b(<1, which means that actual aij tend asymptotically towards a*ij. Correspondingly, the first order difference operator is defined in this way:

(aij=aij-aij(-1)=a*ij*(1+b)-b*aij(-1)-aij(-1)= a*ij*(1+b)-(1+b)*aij(-1)=g-h*aij(-1)

where g=a*ij*(1+b) and h=(1+b); therefore, a*ij=g/h. 

The sectorial structure of imports is defined using the parameters shmi from input-output tables. The estimation procedure is the one used in the case of input coefficients. However, the series shm2 and shm3 are characterised by significant volatility, which makes less adequate such an approach. That is why, the procedure will be applied on sum shm23 (=shm2+shm3).

The components of (shm23 are estimated by the additional relationship:

(shm2=c(83)*(shm3             

where c(83)=-0.712152. Therefore:

(shm2=-0.712152*(shm3             and

(shm23=(shm2+(shm3=0.437494-0.492019*shm23(-1)    

The sectorial structure of the final utilisation of resources will be estimated on the basis of the corresponding shares computed from the input-output tables. The estimation procedure presented for the coefficients aij will be again applied in this case. In order to observe the restriction (shui=1, a corrective parameter is also introduced.

Labour Market

Three major relationships (decisive for the functioning of the labour market mechanisms) will be analysed: 

· labour force participation rate, 

· unemployment rate, and 

· the rate of labour income per employed person.

The labour force participation rate (prap) is determined as a ratio of labour force to population over 15 years. 

The adopted specification retains the first lag for prap and the second one for E (employment), which reflects the relatively high inertia of the labour market processes. 

Therefore:

prap=c(96)*prap(-1)+c(97)*E(-2)

with estimates c(96)=0.463472 and c(97)=0.031282.

The unemployment rate (ru) is the second relationship analysed. It is defined as follows:

ru=(LF-E)/LF     

where

LF – labour force, million persons, and

E – employment, million persons.

The preliminary analysis showed a significant correlation of this rate with the rate of unit labour cost (rIULC):

rIULC=IULC-1    

IULC=LI/(LI(-1)*IGVAc)    

IGVAc=GVA/(GVA(-1)*PGDP)    

where

LI – labour income, billion RON,

GVA – gross value added, current prices, billion RON,

PGDP – gross domestic product deflator (previous year=1).

The Granger causality test revealed a short-run interdependence between ru and rIULC.

Consequently, the following specification has been adopted:

ru=c(98)*ru(-1)+c(99)*rIULC    

The signs are expected to be positive for both estimates. The results of the regression confirm this assumption: c(98)=0.800636 and c(99)=0.025003.

A labour income equation has been also examined, either in real terms (a) or in nominal ones (b).

(a). The first approach focuses attention on the difference between the index of real labour income per employed person and the index of labour productivity (dLIP):

dLIP=IRLIE-ILP   

IRLIE=(LIE/LIE(-1))/CPI    

ILP=IGVAc/IE           

where:

LIE – nominal labour income per employed person,

CPI – consumer price index,

IGVAc – index of gross value added at constant prices, and

IE – index of employment (=E/E(-1)).

(b) Another way has been, however, investigated. The nominal labour income per employed person, as an annual rate, is considered as the dependent variable

rILIE=ILIE-1    

ILIE=LIE/LIE(-1)    

Two explicative factors have been selected.


( The variation of the unemployment rate (dru=ru-ru(-1)) is the first of them. 

( The inflation rate (rCPI) is the other short run determinant:

rCPI=CPI-1  

where CPI is the consumer price index.

Consequently, the specification

rILIE=c(100)*rILIE(-1)+c(101)*dru+c(102)*rCPI   
has been preferred, where: c(100)=0.215462, c(101)=-4.182919 and c(102)=0.709667.

We must take into account that the post-factum indexation of wages has been practiced; this explains why c(102) is positive, but <1. The high modulus of c(101) is interesting; it means that – despite the appearances – the market mechanisms become more and more influent in the labour field.


Production Function

The starting point is an usual production function with capital and labour, expressed in yearly indices: 

  IGDPc=IE^alpha*ICKc^(1-alpha)*ITFP   

where:

IGDPc – index of gross domestic product at constant prices,

IE – index of employment, 

alpha – elasticity of output with respect to labour,

ICKc - index of conventional tangible fixed assets at constant prices, and

ITFP – index of the total factor productivity.

Admitting that IE is determined by labour market equations, this production function involves estimation of ICKc, alpha, and ITFP.

The index of tangible fixed assets is defined as follows:

ICKc=(CK(-1)*(1-dfa)+GFCFc)/CK(-1)=1-dfa+GFCFc/CK(-1)   

where

CK(-1) – conventional tangible fixed assets of previous year in current prices.

dfa – depreciation rate of the tangible fixed assets,

GFCFc – gross fixed capital formation at previous year prices, estimated by its value in current prices deflated by the corresponding price index (PK).

The macromodel generates estimations for so-called registered labour income (LI) and gross value added (GVA), which allows us to compute the coefficient alpha1. The production function operates, however, with parameter alpha, namely extended share of labour income in GVA. The derived coefficients are deduced:

a1a=alpha1/alpha,    and

da1a=a1a-a1a(-1)   

The preliminary data analysis has showed that the first order difference of alpha1 is connected, at least on medium-term, to the rate of employment (rIE). Such a correlation could be explained through the influence of economic growth (reflected by rIE) on the ratio between „observable” and „unobservable” sectors of the national economy. Besides, the series da1a presents frequent oscillations due, probably, to the specific context of the transition processes.

For the relationship 

da1a=c(103)*rIE+c(104)^t    

the estimates are: c(103)=0.912754 and c(104)=-0.265078.

The coefficient c(104) captures the mentioned oscillations of da1a. In addition, it indicates that the erratic behaviour of the da1a series is disappearing step-by-step, which may be interpreted as a temporary peculiarity of transition.

Consequently, the extended share of labour income in GVA can be estimated as follows:

a1a=da1a+a1a(-1)    

alpha=alpha1/a1a     

As we have already mentioned, the total factor productivity has been determined as an index by the relationship: 

ITFP=IGDPc/((IE^alpha)*(ICKc^(1-alpha))) 
As determinants of ITFP, the following factors are included:

( the level of alpha itself;

( the intensity of the investment process;

( the demand pressure;

( the effect of institutional changes.

Regarding alpha, we must first estimate its long-run (equilibrium) level (alphao). The approach adopted for input-output coefficients is used here as well. Consequently, an equation for the first order difference of alpha (noted dalpha) is estimated:

dalpha=c(210)-c(211)*alpha(-1)  
where: c(210)=0.2966117134  and c(211)=0.4536594299.

The investment intensity is approximated by the rate, in real terms, of the gross fixed capital formation (rIGFCFc):

IGFCFc=GFCF/(GFCF(-1)*PK)   

rIGFCFc=IGFCFc-1     

where

GFCF – gross fixed capital formation, current prices, bill. RON,
PK – price index of tangible fixed assets (previous year=1).

This factor has been included because of the decissive role of investment in the tehnological improvement of the production of goods and services. Due to the delay of this positive action, the rate, in real terms, of gross fixed capital formation is included as a geometrical moving average:

AIGFCFc=(IGFCFc(-1)*IGFCFc)^(1/2)   

rAIGFCFc=AIGFCFc-1   

The stock of capital is introduced as such in the production function, independently of the degree in which it is covered by orders (as we already mentioned). As a result, it would be difficult to reject a possible link between the demand pressure and total factor productivity because of the influence of the first factor on the utilisation rate of capacities. 

The domestic demand pressure (DDP) is defined thus:

IDAD=DAD/DAD(-1)   

IGDP=GDP/GDP(-1)   

DDP=IDAD/IGDP    

rDDP=DDP-1          

where:

DAD – domestic absorption, current prices, billion RON

GDP – gross domestic product, current prices, billion RON

Normally, the demand pressure does not affect immediately the utilisation rate of productive capacities; its effect becomes more visible in the next period. Consequently, the first lag of the factor will be included in specification.

A positive correlation has been also identified between the total factor productivity and unemployment rate, which probably reflects the pressing influence of the last factor on the labour-intensity of the employed workers. 

A moving arithmetical average has been adopted:

maru=(ru(-1)+ru)/2     

The influence of the transitional reforms is captured by the time factor. The Hodrick-Prescott filter suggests that the initial unfavourable effects of institutional changes are resorbed quickly enough. The constant is included to reflect the trend of total factor productivity.

The regression

   ITFP=(alpha-alpha^4.58235724)*(c(105)+c(106)*rAIGFCFc+c(107)*rDDP(-1)+

+c(108)*maru(-1)+c(138)/t)  
has generated the coefficients: c(105)=1.975529, c(106)=0.393543, c(107)=0.533134, c(108)=1.240195, c(138)=-0.529765.

The sign of c(138) attests the increasing positive influence of institutional changes on global efficiency of the Romanian economy. 

Domestic Absorption

On this subject, three relationships will be examined:

( consumption of households (including private administration), 

( public consumption, and 

( gross fixed capital formation.

Initially, we estimated econometrically the final consumption of households in current prices (CH), starting from:

IYD=YD/YD(-1)   

rIYD=IYD-1      

ICH=CH/CH(-1)    

rICH=ICH-1    

where:

YD – disposable income, current prices, billion RON, computed as follows:

YD=GDP-(BR-TR)+NOCAE*ERE

where

GDP – gross domestic product, current prices, billion RON,

BR – general consolidated budget revenues, billion RON,

TR - government transfers, billion RON, including consolidated budget expenditures for social protection

However, the Granger causality test revealed no relationships among the variables.
As a result, the values of disposable income and of final consumption of households in real terms are used. As we shall see, for similar reasons, in the case of the gross fixed capital formation, the solution will be different. For the private consumption, we have:

IYDc=IYD/PGDP   

rIYDc=IYDc-1      

ICHc=ICH/CPI    

rICHc=ICHc-1   

where 

PGDP - gross domestic product deflator

CPI – consumer price index.

The correlation between rICHc and rIYDc is positive (0.641407). 

The interest rate is considered as an annual change (vIR):

vIR=IR-IR(-1)     

where IR – reference interest rate of NBR.

The correlation coefficient between rICHc and vIR is -0.595247.

The first lag of consumption is also included as an explanatory variable.

Therefore, the following relationship has been regressed:

rICHc=c(109)*rIYDc+c(110)*vIR+c(111)*rICHc(-1)    

with the estimates: c(109)=1.089233, c(110)=-0.229692, c(111)=0.432884.

The public consumption (CG) is determined in relation with the general consolidated budget expenditures (BE) and government transfers (TR). With this aim, the coefficient

ccg1=CG/(BE-TR)    

is computed. 

The Hodrick-Prescott filter indicates an ascending trend of this variable. Obviously, such a tendency cannot continue forever. This is why the following specification has been adopted:

ccg1=c(112)+c(113)/t   

with c(112)=0.353038 and c(113)=-0.089397. 

The second coefficient reflects the increasing trend of ccg1, whilst the first - its asymptotical level.

We have an estimation of the final consumption (FC), by summing CH and CG. Due to the simultaneous influence of fiscality, government transfers, and public expenditures on the components of FC, its analysis can reveal some properties of the macromodel regarding the budget policies.

The final consumption of households is obtained thus:

ICHc=c(109)*rIYDc+1+c(110)*vIR+c(111)*rICHc(-1)     

ICH=CPI*(c(109)*rIYDc+1+c(110)*vIR+c(111)*rICHc(-1))   

CH=CH(-1)*CPI*(c(109)*rIYDc+1+c(110)*vIR+c(111)*rICHc(-1))   

rIYDc=IYDc-1=IYD/PGDP-1=YD/(YD(-1)*PGDP)-1    

CH=CH(-1)*CPI*(c(109)*YD/(YD(-1)*PGDP)-c(109)+1+c(110)*vIR+c(111)*rICHc(-1))=
=CH(-1)*CPI*c(109)*YD/(YD(-1)*PGDP)+CH(-1)*CPI*(1+c(110)*vIR+c(111)*rICHc(-1)-c(109))  

and substituting:

D1=CH(-1)*CPI*c(109)/(YD(-1)*PGDP)
D2=CH(-1)*CPI*(1+c(110)*vIR+c(111)*rICHc(-1)-c(109))

CH=D1*YD+D2=D1*(GDP+NOCAE*ERE)-D1*(BR-TR)+D2   
D3=D1*(GDP+NOCAE*ERE)+D2

CH=D3-D1*(BR-TR)  

The public consumption represents

CG=ccg1*(BE-TR)=(c(112)+c(113)/t)*(BE-TR)    

As a result,

FC=CH+CG=D3-D1*(BR-TR)+ccg1*(BE-TR)=D3-D1*BR+ccg1*BE+TR*(D1-ccg1)   

Some simplifications are useful:
ctr=TR/BE

cbr=BR/GDP

cbb=(BR-BE)/GDP

BE=GDP*(cbr-cbb)

Therefore

FC=D3-D1*cbr*GDP+ccg1*GDP*(cbr-cbb)+ctr*GDP*(cbr-cbb)*(D1-ccg1)    

FC will be successively estimated for different values of the budget parameter (cbr, cbb, and ctr), maintaining the other two at the registered levels. 

Therefore, the growing budget revenues tend to compress the final consumption, whilst an increasing coefficient of government transfers stimulates it; the rise of budget deficit extends final consumption, but slightly. Of course, at the intersection point, all three cases are estimated using statistical indicators.

As we have already noticed, in the case of Romanian economy, investments are correlated with three explanatory variables:

( disposable income, 

( interest rate, and

( foreign capital inflows.

The interaction between the disposable income and the rate of gross fixed capital formation has been examined either in current prices (rIGFCF) or in real terms (rIGFCFc):

IGFCF=GFCF/GFCF(-1)   

rIGFCF=IGFCF-1  

IGFCFc=IGFCF/PK   

rIGFCFc=IGFCFc-1   

where

GFCF – gross fixed capital formation, current prices, billion RON,

PK – price index of tangible fixed assets (previous year=1).

The nominal indicators revealed clearer the connection between the disposable income and investments. 

Concerning the second factor, the variation of the reference interest rate of National Bank of Romania (vIR) was considered.


The gross fixed capital formation has also been studied in correlation with the index of foreign direct and portfolio investment.

IFDPIE=FDPIE/FDPIE(-1)   

rIFDPIE=IFDPIE-1    

where: 

FDPIE – foreign direct and portfolio investment, billion Euro, 

The gross fixed capital formation is , therefore, estimated as follows:

rIGFCF=c(114)*rIYD+c(115)*vIR+c(116)*rIFDPIE    

The estimates c(114)=0.940420, c(115)=-0.623895, c(116)=0.012402 are plausible from the economic point of view. The relatively low c(116) is not a surprise, taking into account that for a long time during transition the foreign capital hesitated to penetrate in Romanian economy.

The modification of inventories is computed as a residual.

The equations concerning the output and domestic absorption have been combined into a mini-system in order to examine the market equilibrium of goods and services:

GDP=GDP(-1)*IGDPc*PGDP    

IGDPc=IE^alpha*ICKc^(1-alpha)*ITFP   

ICKc=1-dfa+GFCFc/CK(-1)  

ITFP=*alpha-alpha^4.533882)*(c(105)+c(106)*rIGFCFc(-1)+c(107)*rIDADc+c(108)*ru(-1)) 

GFCFc=GFCF/PK   

GFCF=GFCF(-1)*(1+rIGFCF)    

rIGFCF=c(114)*rIYD+c(115)*vIR+c(116)*rIFDPIE   

rIYD=YD/YD(-1)-1   

YD=GDP+NOCAE*ERE-(BR-TR)    

rIDADc=DAD/(DAD(-1)*PGDP)-1    

DAD=CH+CG+GFCF+STOCK    

CH=CH(-1)*CPI*(1+rICHc)     

rICHc=c(109)*rIYDc+c(110)*vIR+c(111)*rICHc(-1)    

rIYDc=YD/(YD(-1)*PGDP)-1    

vIR=IR-IR(-1)    

CG=ccg1*(BE-TR)     

ccg1=c(112)+c(113)/t   

Foreign Trade

The export indicators refer to all transactions (either of goods or services}.

The foreign demand - as an explanatory variable of exports - is expressed through the index of the volume of the world trade. The annual rates have been used:

rIXGSE=IXGSE-1    

IXGSE=XGSE/XGSE(-1)   

rIWTC=IWTC-1    

where:

XGSE – export of goods and services, billion Euro, and

IWTc – yearly index of world trade, volume.

In the case of the Romanian economy, the influence of import (rIMGSE) is also significant:

rIMGSE=IMGSE-1   

IMGSE=MGSE/MGSE(-1)   

where: 

MGSE - import of goods and services, billion Euro.

This dependence comes from the fact that the Romanian export industries are essentially based on imported raw materials and energy resources.

The competitiveness will be defined as follows:

rICOsdr=ICOsdr    

ICOsdr=IERE*WTDsdr/PGDP    

IERE=ERE/ERE(-1)    

where:

ERE – exchange rate, RON per Euro,

WTDsdr – world trade deflator, SDRs, and

PGDP – gross domestic product deflator.

Taking into account the structure of Romanian commercial changes, the world trade deflator in special drawing rights has been considered more adequate than other deflators. 

Due to the gradual transition from command to market economy, the influence of international competitiveness on export manifested itself step-by-step, also. Computed for successive intervals, the Granger causality test suggested such a trend.

Consequently, the following expression has been estimated:

rIXGSE=c(117)*rIWTc+c(118)*rIMGSE+(c(119)+c(120)/t)*rICOsdr    

Since the effect of competitiveness is perturbed in transition by continuously changing institutional framework, the parameter t tries to depict the presence of these other factors. The obtained estimates are: c(117)=1.539479, c(118)=0.549286, c(119)=1.147207, c(120)=
-6.246695.

Therefore, the world demand and Romanian import exercise a major impact on exports’ dynamics. As it was supposed, the negative influence of specific transition circumstances attenuates (the coefficient c(120) is divided by t), enforcing instead the positive effect of international competitiveness.

The import is also considered in an extended acceptation (goods and services together). Its dependence on the domestic absorption is present in the Romanian economy. This connection will be analysed trough the following indicators:

rIFCc=IFCc-1   

IFCc=FC/(FC(-1)*CPI)    

FC=CH+CG    

rIGFCFc=IGFCFc-1    

IGFCFc=GFCF/(GFCF(-1)*PK)    

where:

CH – final consumption of households, current prices, billion RON,

CG – public consumption, current prices, billion RON,   

CPI – consumer price index (previous year=1),

GFCF – gross fixed capital formation, current prices, billion RON,

PK – price index of tangible fixed assets (previous year=1).

In the import specification, the annual rates (rIMGSE) are used.

Similarly to the export equation, the international competitiveness plays an increasing role. As a result, the following specification has been adopted:

rIMGSE=c(121)*rIFCc+c(122)*rIGFCFc+(c(123)+c(124)/t)*rICOsdr    

The estimates of regression are: c(121)=0.881613, c(122)=0.479502, c(123)=-1.333592, c(124)=5.270432

Prices and Exchange Rate

We admit the gross domestic product deflator (PGDP) as a leading price index. It is obtained 

PGDP=IGDP/IGDPc    

as the ratio between of the indices of nominal and real dross domestic product. In such a determination, this seems to be the most representative expression of the supply-demand interaction. 

The consumer price index (CPI) and the price index of tangible fixed assets (PK) are, therefore, estimated in two phases: first as econometric equations and, subsequently, as components of the GDP deflator. 

As we already mentioned, the consumer price index will be estimated as a function of the broad money and the exchange rate. All variables are expressed as rates. 

The dependence of CPI on exchange rate seems to be significant. 

Instead, its link to the broad money appears to be weaker, as a consequence of the monetary distortion, discussed in the first chapter. Despite this perturbing influence, the connection between M2 and CPI, nevertheless, could not be cancelled. Even in the case of the Romanian economy, it becames more and more important. Due to these considerations, the money supply has been maintained as an explanatory variable of the consumer price index.
rCPI=c(125)*rIM2+c(126)*rIM2(-1)+c(127)*rIERE    
where 

M2 – broad money, billion RON,

ERE – exchange rate, RON per Euro.

The following estimates have been obtained: c(125)=1.301687, c(126)=-0.431781,  c(127)=0.364416

The sum (c(125)+c(126)) is positive and relatively high (0.869906), which means that a long-run lax monetary policy results in significant inflation. Nevertheless, the negative sign of c(126) maybe interpreted not only as an “ingredient of regression”, but also as an expression of the beneficial effect of the remonetisation of the Romanian economy on its output.

A similar approach will be adopted for the index of tangible fixed assets.
The broad money and the exchange rate are considered also as the most important explanatory variables of this index.

For the specification

rPK=c(128)*rIM2+c(129)*rIM2(-1)+c(130)*rIERE   (II.F.3.1)

the following estimates have been obtained: c(128)=0.973489, c(129)=-0.256703, c(130)=0.339649.

In the case of Romanian economy - beside the inertial effect - two factors were considered essential for the determination of the exchange rate: domestic inflation and foreign capital inflows. In the statistical analysis, the yearly rates are again involved:

rIERE=IERE-1    

IERE=ERE/ERE(-1)  

dPGDP=PGDP-PGDP(-1)  

rINCINXE=INCINXE-1  

INCINXE=NCINXE/NCINXE(-1) 

NCINXE=NCINE+XGSE 

NCINE=NOCAE+FDPIE  
where:

ERE – exchange rate, RON per Euro,

PGDP – gross domestic product deflator, 

XGSE – export of goods and services, billion Euro,

NOCAE – net incomes and current transfers, billion Euro, 

FDPIE – foreign direct and portfolio investment, billion Euro.

For the specification

rIERE=c(131)*rIERE(-1)+c(132)*dPGDP+c(133)*rINCINXE   (II.F.5.8)

the following estimates have been obtained: c(131)=1.396582, c(132)=0.879575, c(133)=
-0.797673

The high value of the coefficient c(131) is a consequence of a specific transition circumstance, namely the strong expectation of households and firms for the depreciation of the local currency. 

The current inflation plays also an important role. 

The most interesting is the parameter c(133), which suggests an increasing dependence of the Romanian economy on international financial markets. 
Interest Rate

The development of market mechanisms progressively enforced the functional role of the monetary variables in the Romanian economy.

This version of Romanian macromodel includes inflation and real output as explanatory factors for the interest rate through their cumulative expression – nominal GDP. Thus the reference interest rate of NBR (IR) is compared with rIGDP (=GDP/GDP(-1))

The connection between the interest rate and the money supply will be examined through rIM2 (=M2/M2(-1)-1).

Considering the geographical structure of the commercial and financial flows that take place in the Romanian economy, the short-term interest rate in advanced countries (STIRAE) has been considered relevant for the present analysis.

As a result, we decided to use the relationship

IR=c(134)*IR(-1)+c(135)*rIGDP+c(136)*rIM2+c(137)*STIRAE   
with the estimates: c(134)=0.635173, c(135)=0.277731, c(136)=-0.179612, c(137)=0.928214, that seem to be plausible.

Computational Hypotheses

1. The exogenous variables were defined according to the following premises: 

a) the inflationary expectations are significantly diminishing in time; 

b) the re-monetization process of the economy continues, but the decrease in the money velocity is induced by the gradual normalization of price dynamics; 

c) the foreign capital inflows are stationary or are increasing moderately; 

d) only the consolidated budget is considered, the revenue and expenditure evaluation coefficients are aligned (in ways which are specific to the macro-model) to the parameters from the last Economic Program for Pre-accession for the 2005-2007. For example, direct taxes and other budget revenues are considered around 19% of the GDP, transfers to the population account for to 45.5% of the budget expenditure; 

e) the depreciation of the fixed capital is 0.05, which corresponds to an average period of utilization of 20 years;

f) the external environment is relatively stable, no possible shocks coming from this direction were considered, short term interest rate in advanced economies is considered 0.018, the world trade deflator is around 1.034, and the world trade index, in volume, is 1.045;

g) the projections of the population above 15 years of age are according to the current demographic projections, the population above 15 years is considered in 2007 around 18.1 mln. people;

The sectoral structure of the net indirect taxes which results from input-output tables was kept in large.

2. The Romanian economy was subject in the 2005-2006 interval to some negative influences which have delayed effects of 1-2 years. The current structure of the macromodel is such that the influences are introduced on the basis of expert estimations of the total factor productivity. Therefore, the corresponding function from the system (ITFP) is multiplied by. 0.985 in 2007.

3. The solutions obtained for the interval generate three inertial conditions which require special discussion:

( a significant increase in household consumption at the expense of investments;

( an appreciation of the RON exchange rate; 

( a significant increase in the imports of goods and services with the severe deterioration of the trade balance.
These tendencies are inter-related. 

There is a possibility that they result, at least partly from the basic function specification as well as the data series used in regressions. At least as plausible is the explanation that the evolutions are indeed the real behaviour of the Romanian economy. In the building of the present scenario using the 2005 version of the macro-model the second presumption is considered true.

From a technical point of view I have done the following adjustments:

· during the entire interval, the household consumption equation was divided by 1.035; 

· in the exchange rate equation I have introduced a corrective coefficient which maintains the appreciation of the RON in an economic sustainable interval.
The above coefficients were derived by repeatedly solving the model in order to get close to the main indicators from the simulations derived in the Pre-acession Economic Program. 

The proposed technique should not be viewed only as a computational exercise. It is motivated by more profound rationale. If the macroeconomic management does not change, the probability of attaining this scenario is reduced. The probability becomes acceptable only in the case that strong measures for producing the adjustment of the domestic demand, exchange rate and imports are adopted and become effective. 

The scenario building for the model

The current scenario was up-dated with the most recent information of macroeconomic data provided by the National Institute of Statistics, and this is the major source of difference from the previous scenario. The hypothesis under which the forecast was conducted were maintained the same. 

The macromodel starts from the statistical data of the previous years and several exogenous indicators, specific for the current year, which are separately established or extracted from other forecasts.

Among them, the expected index of disposable income (IYDexp) plays a leading role. 

The experience of Romania showed that, in order to minimise the already produced losses and the future potential losses induced by inflation, the economic agents and trade unions exert a considerable pressure towards obtaining certain increases in nominal income; many of them are beforehand negotiated and agreed. The probability to fulfil such expectations proved significant. The budget policy (main public revenues and expenditures) is also in advance defined. There are more and more credible methods to approximate the possible transfers from abroad. 

The estimation of IYDexp deserves a special investigation. For the moment, we only consider it as given. Obviously, in the future, the situation may change substantially. The structure of the macromodel allows to switch to other - eventually more relevant – targets.

The public budget is estimated using the following exogenous coefficients: ratio (to GVA) of the value added tax, excises duties and other similar indirect taxes; ratio (to import of goods and services expressed in RON) of the custom duties; ratio (to GDP) of the direct taxes and other revenues (excluding indirect taxes) of the general consolidated budget; share of the sector i in total net indirect taxes, i=1,2,...,6; ratio (to general consolidated budget expenditures) of the government transfers; ratio (to GDP) of other expenditures (excluding government transfers) of the general consolidated budget; ratio (to general consolidated budget expenditures) of the budget subsidies on goods. 
Deliberately, the present version of the macromodel contains a compendious structure of the general consolidated budget. Its future improvements will considerably develop this section.

The monetary policy is represented by the broad money (M2), submitted to the control of the Central Bank.

The international environment is characterised by the following parameters: net incomes and current transfers, billion Euro; foreign direct and portfolio investment, billion Euro; yearly index of world trade, volume; world trade deflator, SDRs; short-term interest rate in advanced economies.

These and other similar information may be obtained from the forecasts of the international financial institutions and of specialised research centers. As in the case of public budget indicators, the next versions of the macromodel could significantly extend the range of indicators regarding the international context (regional disaggregation, state of the foreign financial markets etc).

The number of population over 15 years (AP) – involved in the determination of labour force – is extracted from the demographic predictions. Finally - again exogenously - the rate of tangible fixed assets depreciation (dfa) is estimated.

2. Description of the HEROM Model (CERME)

HEROM Model is an adaptation of the HERMIN model (Bradley, Modesto et al., 1995) that takes into account the specificities of the macro-economic developments over the transition and the pre-accession periods. In its recent version, it was built at the request of the Ministry of Public Finances and is currently used in the Ministry of Economy and Finance in the impact analysis of structural funds included in the National Strategic Framework. It is developed and maintained by the group of experts in the Romanian Centre for Economic Modelling. The first aim of the Romanian version of the HERMIN model was to offer a tool to analyse the gradual alignment of Romanian policies to the EU ones. Recently, the model has been further developed to assess the macroeconomic impact of the structural funds on the Romanian economy. The latest adjustments of the model are in line with the paper “A study of the macro-economic impact of the reform of EU cohesion policy” (John Bradley and Edgar Morgenroth, ESRI, October 2004).
We try to point out some of the specific features of the Romanian economy, which showed up during transition that led us to choosing the HERMIN-type model:

1. There are big differences between the value of the same type of economic indicator for different sectors of the Romanian economy. This aspect cannot be seen in an aggregate model, but is well captured by the four sector desegregation of the HERMIN model (tradable-T, non-tradable-N, agriculture-A and public government services-G).

The prices went up faster in the N-sector, due to two different reasons: the state-monopoly is more active in this sector, and the prices for services were more repressed than all the other prices, during the communist era. Consequently, the Balassa-Samuelson effect made its way clearly in the Romanian economy.

2. Big changes may be witnessed in the evolution of sectoral performances, indicating massive restructuring despite the general feeling that reform was too slow during all these years of transition. The services sector (N) in Romania consists of the state-owned utilities (energy, transportation, mail-offices), in a higher share than in other transition countries or in EU countries. A lot of over-employment was and it may still be registered within the N-sector, influencing negatively the efficiency of the overall sector. Government decisions have a greater impact on this sector than on the tradable one, which was left already alone facing the external competition.

3. Labour markets show a lot of changes during transition, and behave differently for various sectors. Although the mobility of labour market is low in all the transition countries, compared to the developed economies, there is increasing evidence of the fact that the standard bargaining mechanisms are acting the same way. 

The wage setting mechanism differs from T-sector to N-sector, but the predominance of unions in the N-sector in Romania ensures that this sector keeps an eye on the more favourable evolution of wages in T-sector, which is influenced by external factors, as well. Recent studies on the Romanian labour market show that the mixture of world price taking and mark-up on labour costs holds for the wage-setting mechanism (Charemza & Turlea, 1998). On the other hand, there is econometric evidence of the existence of increasing Phillips Curve effects, as the unemployment rate is more and more important for the wage negotiation process, especially the long-run unemployment share (Ciupagea, 1998).

4. With a twin deficit, Romania, as most other transition economy, has to pay more attention to the issues related to balance of payments, external debt and public debt services. Therefore, at least a simple block of external financial flows is required. Not taking into account the annual interest payments may lead to a misunderstanding of the exchange rate and monetary policies, while considering only trade deficit, without looking at the capital inflows, will not explain the current real and nominal exchange rate appreciation. 

Concluding, we might say that there are certain common features, applying both to the EU-periphery countries and to the transition countries, which may be tackled within the framework of a HERMIN model. These issues are (Bradley, Modesto et al., 1995): the relative importance of agriculture, the difficulties faced by these countries in adjusting to free trade (dualistic industrial structure arising from this process), the structure of wage bargaining, the presence of emerging financial markets, infrastructural deficiencies in both physical and human resources. The experience of the periphery countries is, therefore, meaningful to the analysis of potential EU-integration of the European transition countries (Romania, as an example), and an existing tool for such an analysis and for possible forecast (such as HERMIN model) is even more useful.

The benefits of using a HERMIN-type model

The benefits of using this model to assess the macroeconomic impact of the Structural Funds:

· It is a sector based model, allowing the impact of economic policies upon individual sectors to be evaluated and the sector changes to be pointed out.

· It is build on the standard structure of a market economy, so it pays more attention to the type of behaviour the Romanian economy is tending to, than to the current behaviours.

· Assessment of behavioural equations is based on historical data of Romania, perceiving this way the characteristics of specific development.

· It is accepted by the European Commission as a standard for new members in the pre-accession and post-accession stage, being implemented and used in a number of countries, such as: Ireland, Greece, Spain, Portugal, Estonia, Poland, Slovenia, Czech Republic etc..

In building the HEROM model (HERMIN for Romania), we were more concerned on future plausible evolution, than in describing or analysing the actual behaviour, as it comes out of the past and recent data records. We’ve chosen the standard HERMIN framework, keeping in mind the necessary changes that will affect the Romanian economy during its EU pre- and post-accession evolution. Thus, the choice of a flexible model, with consistent economic background, was required.

The HEROM model consists of three main sub-blocks, as all HERMIN models do: the supply-side, which is treated distinctively for each of the four sectors, the absorption block and the income distribution component. There is also a system equilibrium rule that closes the model within its set of behavioural equations and macro-economic identities. The behavioural equations were calculated based on the annual data base, starting with 1992 or 1993 (in the case of several time series). With such short series, it was difficult - on the other hand - to obtain good estimates of the equations coefficients; in several cases, some of the coefficients were imposed according to normal economic assumption stemming out from the theory. In most cases, the variables considered for the econometric estimation were tested for stationarity, using the co-integration relationship established between non-stationary variables which appear within the same equation.

Considering the fact that all the transition countries are emerging in new type market economies, the Keynesian mechanism was chosen for describing the basic functioning of all sectors demand-output equilibrium. Nevertheless, one should not forget that the candidate countries are all reforming a previous command economy, and, consequently, output is not always and entirely driven by demand. Mark-up pricing is still usual in all sectors, due to the presence of state-owned monopolies, as well as to the policy of new foreign investors, seeking out minimum costs in new host countries. Therefore, neo-classical behaviour has been included within the modelling theoretical framework.

The specification of HEROM model is following the scheme presented in the paper of Bradley & Modesto (1995). However, there are specificities for several behavioural equations, which are presented as follows.

The Income Distribution Mechanism and Monetary Equations
The income distribution block, shown in Box 1, is quite straightforward, consisting mainly out of accounting identities. Given the fact that the Romanian economy is a transition one, within which fiscal policies and monetary policies may change a lot within short time periods, there are some behavioural equations of taxes and subsidies, linked to their respective taxation base, but having added time trends. It is expected that these time trends will vanish once the economy becomes more stable, or when the legislation and institutions will converge to their EU equivalents.

The level of desegregation in budget revenues and expenditures is normal, trying to deal with the usual budget categories which might influence the overall economic growth. This is the reason we have introduced a second type of subsidies, an equivalent to approved state-aid, which are given directly to the state-owned firms in the N-sector, T-sector and A-sector from the state budget, without being counted for the net taxes category.

Box 1: The HEROM income distribution block

Income Distribution 

Income = Output 

Personal Disposable Income = Income + Transfers - Direct Taxes

Net Taxes = Indirect Taxes - Subsidies on Products

Indirect Taxes = f 25 ( Consumption, Time trend )

Subsidies on Products = f 26 ( A-Output, N-Output, Time trend ) 

Transfers = Unemployment Benefit + Social Transfers + Transfers from Abroad

Unemployment Benefit Inflation = Non-agricultural Income Inflation

Social Transfers = f 27 ( Population over 65, Consumer price Index, t )

Balance of Payments = Net Trade Deficit + Net Factor Income From Abroad

Public Sector Borrowing = Public Expenditure - Tax Rate * Tax Base 

Public Sector Debt = ( 1 + Interest Rate ) Debtt-1 + Borrowing

Public Debt Interest (PDI) = ( 1 + PDI) ( Public Debt + Public Debt t-1 ) / 2

External Debt Interest (EDI) = ( 1 + EDI) ( External Debt + External Debt t-1 ) / 2

Retained Profits = ct * Total Profits

Monetary Base (M2) = Constant Share of GDP (constant money velocity)
The rate of direct taxation (RGTYP) can be either set as an exogenous policy instrument (RGTYPEX) or determined through a policy feed-back rule. The policy rule tries to prevent the national debt (GNDT) from deviating too much from an ex ante target debt (GNDTTG) by manipulation of the direct tax rate (RGTYP). The instrument was taken from the IMF MULTIMOD model (Masson et al., 1990). The exogenous variable GNDTTG is defined as equal to the baseline value of the total public sector’s debt stock in a baseline pre-simulation. Hence, GNDT-GNDTTG is the difference between the simulated debt stock and the baseline debt stock. This difference has to be removed by raising or lowering the average rate of direct tax (RGTYP).

We have included the monetary issues in the income distribution block Box 1, as there is not much to be explained about the financial sector, which is simple. The exchange rate and the interest rates are treated as exogenous variables, at this stage, in order to allow for different policy scenario testing. The money velocity is assumed following a slightly decreasing trend, which was not the case during the first years of transition, but seems to be the case since 2002. Nonetheless, recent data show an obvious stability in the money velocity evolution.

The Structural Funds
The treatment of structural funds and the methodology that is behind the modelling of production function, are both addressed similarly to the original HERMIN model, as explained in the paper “A study of the macro-economic impact of the reform of EU cohesion policy” (John Bradley and Edgar Morgenroth, ESRI, October 2004). Therefore, we are not entering into details hereunder. Production function modelling optimises between several versions based on Cobb-Douglas or CES functions, while the production factors (labour and capital or investment, depending on the stock or flow approach) are deduced after using shadow-pricing equations techniques.
The Behavioural Equations of the HEROM Model: specification and calibration of coefficients

The Romanian HERMIN model follows closely the specification of the standard HERMIN model (Bradley, Modesto et al., 1995). The vast majority of the more than 300 equations of the model is made of identities or pre-established functional relations between the economic variables. There is a core of behavioural equations, although, for which it was necessary to estimate – in a way or other – the coefficients for the respectively specified and selected forms of all the linkages between variables of the model. The usual procedures, in such cases, choose between econometrics and calibration, depending on the availability of data and the length of time series. In the case of Romania, the available data cover a thirteen years time horizon (1990-2003), which in most of the cases asks for calibration, as the econometric tests’ results are usually poor for short time series. Therefore, we have chosen to use econometric simple algorithms in order to estimate all the behavioural equations, as a starting methodology. Where the results were unreliable (as it was the case with some of the prices equations), we imposed coefficients according to standard or comparable theories, or we used calibration algorithms using averages extracted from the latest years’ data (like in the case of production functions).

Due to the still non-sufficient number of data within sample, the statistical results should not be taken as granted; sometimes, the tests show reliable results, but even for those equations we are not stating that the selected coefficients are “safe”. As a general rule, we tried the same procedure for different samples based on the same data series, but subtracting years from the beginning, one after one. In cases where the results were naturally showing constant coefficients, we selected the set characterised by the best statistical results, or the set that seems to be closer to what one may call “expert guesstimation”.

With some noticeable exceptions (in the case of production functions and factors demand equations), a simple OLS technique was used for estimating the coefficients of the behavioural equations. Other sophisticated methods of improving reliability of the estimation algorithm were left apart, due to the fact that any test for homoschedasticity or procedures destined to minimising errors requires longer data samples. In some cases, we found useful to introduce dummy variables in those years showing an obvious non-specific behaviour or reporting uncertain statistical figures. Equations were treated individually, given the length limits (with the exceptions referred above). The following part provides explanations and details on the calibration/estimation procedures used concretely within the HEROM model. For several equations, we offer the test statistics results only for the record, emphasising again on their potential “weaknesses”. The equations of the model will need permanent up-dating procedures, at least during the first years of running and testing, with each newer year becoming available in the database.

Specific Romanian equations

The equations that appear in all the blocks of the HEROM model are standard, according to the theory that was selected and explained in the presentation of the model. The calibration procedure followed closely the methodology described in Bradley, Whelan et al. (1995), used in order to estimate parameters and coefficients for the HERMIN models built for cohesion countries.

The output of the manufacturing sector

The output of the manufacturing sector is driven by world demand and by the domestic demand, as well. Departing from a closed and sluggish economy, at the end of the ‘80 -ies, Romanian tradable sector was simultaneously exposed to world competition, and to a drop in domestic demand. The data prove that output has responded to both factors, as well as to the price competitiveness terms. For small open economies the manufacturing output will reflect the linkages with price terms, such as real unit labour costs or competitiveness ratio. The equation may have a technological progress term, as a time trend, but the actual set of data for the Romanian economy didn’t suggest any significant contribution in this area; therefore we dropped this qualitative aspect from the standard OT equation. Foreign direct investment and other external indirect influences are supposed to act through the OW channel, as the volume of trade with a partner country is strongly influenced by the  bilateral or unilateral flows of FDI and know-how. Therefore, in the case of a market economy, having an unstable and often increasing openness degree, the coefficient of the OW term should be allowed to vary. There might be another way of solving this problem, by considering indirect effects of multinational firms’ involvement within the technological progress term. The form of the equation chosen for the model is:

*P  AOT1  =  1.18773  ;

*P  AOT2  =  -.252813;

*P  AOT3  =  1.006544 ;

*P  AOT4  =   -.199842 ;

*P  AOT5  =  4.122;

OT = exp(AOT5+(DETATQI*ETATQI)*log(KGINFR)

              +(DETATQH*ETATQH)*log(KTRNR)

                    +AOT1*log(OW)

                    +AOT2*log(ULCT/POT)

                    +AOT3*log(FDOT)

                    +AOT4*log(POT/EXRATE/PWORLD));

The short-run econometric attempts of estimating industry output in Romania, as well as the tests on monthly data (Scutaru, 1997; Ciupagea, 1994), show that there is a doubtless influence of the price competitiveness term in driving the supply. We imposed several pairs of coefficients for both price ratios within the standard equation form, repeating, each time, the OLS estimation for the rest of the coefficients, and choosing, finally, the calibration with the best econometric results. Initially, there is no price term in this equation, but we found out that the statistic results may improve considerably when imposing the price elasticities to show in. However, the most reliable result was found for no influence coming from the domestic cost term.

Average annual earnings in manufacturing

The T-sector labour market is assumed to behave like the labour markets in the rest of Europe, due to its similar characteristics. Therefore, we started testing a standard wage bargaining process (Layard et al., 1991), as all the three main actors are fully acting on the Romanian employment scene (the unions are powerful, government stands often like an important negotiator or employer, and employers tend to become more and more organised).

An alternative theory would suppose that the unions are strong and prefer the insider approach, that is they are more wage-oriented than unemployment-aware, which explains the smaller and positive (direct) impact of the unemployment rate differential in the wage equation.

*P AWT1 =  0;

*P AWT2 =  0;

*P AWT3 = -.105711 ;

*P AWT4 = 1.01350 ;

*P AWT5 =  -.270964;

*P AWT6 = -.256716;

WT = 0.017969* POT * exp(AWT1+AWT2*log(WEDGE)+AWT3*(URBAR/URBAR(-1))+AWT4*log(LPRT/0.02781)+AWT5*DUM97+ AWT6*DUM96);

Average annual earnings in manufacturing (WT) are fully indexed to output prices (POT), and could be determined by a two-year average of the unemployment rate (URBAR), under a Phillips curve effect assumption, and by real labour productivity (LPRT). The Phillips curve effect is uncertain, with the actual set of data, thus we eliminated it from the equation. In future, inclusion of this effect may bring spectacular changes in the model’s behaviour. Similar attempts of modelling the real wages using consumption prices (which means that unions are stronger, and they manage to impose at least partial CPI indexation for their wages) didn’t produce any credible results.

The market services sector value added

The non-manufacturing, non-governmental, non-agricultural sector in Romania had a negative specific feature, which is an extremely high share of non-private market services (electricity generation, heating, distribution of thermal and electric energy, partially telecommunications, transportation, mail, even construction partially, are completely or partially state-owned and the representative firms are oligopolies or monopolies). Therefore, restructuring was a difficult and lengthy task within the non-private part of this sector, unions were still powerful as they were from the very beginning, and employers didn’t have room for growing. The international markets didn’t influence such an environment too much, and it was only through the FDI channel that some utilities sectors were starting lately a process of becoming more efficient and market oriented. Consequently, the specific equations describing the behaviour of this sector had to take into account these peculiarities and we considered specific public sector theories when trying to calibrate their coefficients.

The N-sector output (value added) is influenced only by the weighted domestic demand (FDON) and by the relative unit labour cost, as compared to the manufacturing sector (the ratio between the unit labour costs in services – N sector – and manufacturing - T sector – respectively). Any attempt to include the effect of world output was unsuccessful, in terms of reliability or significance. Therefore, the equation for output is:

*P AON1 =  5.06657;

*P AON2 =  0.78629;

*P AON3 =   -.106328;

ON  =  exp(AON1+AON2*log(FDON)+AON3*log(ULCN(-1)/ULCT(-1)));

The log-linear form of the ON equation was preferred, due to the fact that combination of linear and log-linear equations within the same model are never desirable, as they may mislead the behavioural system, through induced hidden non-linearity.

The presence of the term containing the unit labour costs differential is normal for one sector that is subject to governmental decision (public utilities are having a large share in the total value added of this sector). The output decision will be taken in relationship with the relative evolution of sectoral productivity, with negative mark up (explaining the negative coefficient of the relative cost term) on production when labour costs are going too high in relative terms. One may say that the producers from the N sector keep an eye on the evolution in the tradable sector and take their decisions considering the relative performances of the two sectors.

Real private consumption

Private consumption (of the households) is the main element of absorption, its share in the GDP has reached recently more than 75%. There is no reason why a unitary value (=1) for the consumption income elasticity shouldn’t be considered as a valid hypothesis for the consumers’ behaviours, despite the fact that large variations of the savings rate have been reported during transition period. Consequently, in the first version of the model, we adopted a log-linear equation connecting the real private consumption with the real available personal income. This is a Keynesian hypothesis, according to which the consumers are supposed to be completely constraint by the (lack of) liquidities. Unfortunately, this hypothesis has not led to acceptable forecast results, since the income raises would have generated the raise of consumption, and the GDP would have, consequently, overly increased. On the other hand, in a highly inflationist environment, Romania encountered a strongly restrictive pressure due to the decline of the real monetary base, during transition. There are specific indirect monetary effects induced by the additional income generated in the privatization process or by the large weight of the non accounted economy. We have decided to use a partially constrained equation for consumption, in which personal wealth has its influence, as well as the lagged consumption. Having this added, the form of the equation is, as follows: 
*P ACONS1 = 0.828;

*P ACONS2 = 0.217;

*P ACONS3 = -0.012;

*P ACONS4 = -0.034;

CONS=(ACONS1*CONS(-1)+ACONS2*YRPERD+ACONS3*WNH(-1)+ACONS4 *WNH(-2));

The results of the econometric tests for this equation are sufficiently reliable and have economics support in the consumption theories. The coefficients proved to be relatively stable for the various time intervals (excluding the years, one by one) but we noticed an ascending trend of the forecast results of the personal income elasticity when the time interval was narrowed to the end of the simulation period. Considering as a normal hypothesis the fact that, while the market economy continuously imposes its rules in Romania, the consumer’s behaviour becomes ever more sensitive to the income variations, we chose the econometric test results for the 1994-2000 period, although – statistically – they were slightly less reliable than the results for the 1992-2003 period.
Total imports (including services)

In the original HERMIN the net exports are modelled as a residual variable. In HEROM we have introduced equations for both imports and exports.

The import equations is a typical demand-for-imports equation, in which independent variables are domestic aggregate demand and price competitiveness, to which we have added the demand for imports related to the outward-processing trade (OPT) (the influence of exports acting as demand for imports has increased with the due to the high and increasing share of the lohn in the Romanian foreign trade). The price competitiveness takes into consideration not only the differences between the world price (converted through exchange rate in national currency) and the domestic price, but also the influence of customs duties. The equation becomes: 

*P AM1 = -1.48217;

*P AM2 =  0.5762;

*P AM3 = 0.671;

*P AM4 = -0.3162;

M = exp(AM1+AM2*log(I+CONS+G)+AM3*log(X) +AM4*log((1+RCD)*PM/PGDPM));

In the same equation, we have tried to use in the competitiveness term consumption price instead of the GDP deflator. For this version, R2 is 0.84, while Durbin-Watson is 1.985. For economic reasons and also because of a better value for t-student test, we have preferred to keep the first version, with GDP deflator. 

Total exports (goods and services)

The exports function follows the standard international theory: is depending on the world demand– estimated using the GDP indices of the main trading partners of Romania– and on the price competitiveness. The later is the ratio between the price of the world exports and the domestic price. The estimated coefficients show the expected signs. The exports equation is the following:

*P AX1 = 3.715;

*P AX2 = 3.416;

*P AX3 = 1.1958;

X = exp(AX1+AX2*log(OW)+AX3*log(PX/PWORLD));

One should mention that the price elasticity is lower than for the other determinants of both equations (imports and exports). This might be explained by the importance of the traditional trading relationship, which is higher than the sensitivity to price changes. Nevertheless, the price elasticity of imports is above 1, reflecting a market oriented and very dynamic domestic demand for imports, while the exporters seem to be less sensitive to the price changes.
3. Tool for projection: an equilibrium model with a basic consistency framework
The medium-term projection model used currently by the National Commission for Forecast in Romania is a macroeconomic consistency framework based on the World Bank's Revised Minimum Standard Model (RMSM-X).

The model identifies four economic agents: the consolidated General Government, i.e. Central Government, Local Government and Social Security and the special funds, the monetary sector which includes the National Bank of Romania (NBR) and the commercial deposit banks, the foreign sector, i.e. the rest of the world, and the private sector which is a residual. Each transaction conducted by one of these agents has it counterparts in the account of another agent and this together with the basic macro-economic identity of the GDP provides the consistency constraints of the model. Projections are developed from a base year constructed with date from the database ROMDATA which is has been designed to ensure the necessary consistency. The set of identities linking the accounts of the agents and the macro-economic identity provides the consistency framework within which values for the economic variables during the subsequent years are projected on the basis of a set of international environment assumptions, a limited number of simple behavioral equations (incremental capital output ratio, income velocity of money), and hypothesis regarding the domestic fiscal and monetary policies. The model needs to be manipulated with judgment and iterations between assumptions and results are required in order to obtain economic developments which are plausible given the international environment assumption and the economic policy parameters. If implausible results emerge within the consistency framework, for instance if the projected growth path implies an external deficit above what can reasonably be borrowed abroad, this reveals that there are incompatibilities between the projection of exogenous economic variables and the economic policy parameters, and the simulation has to be rerun and adapted with adequate modification of one or the other of these assumptions.

Notational conventions used in describing the model are as follows. When the last letter of a variable name is a $, it means that the variable is expressed in $US. Similarly, the significance of the first letter is:


Q: quantity (or constant prices)


V: current value


P: price indices


E: exchange rate, Lei/$US

GDP in constant prices (production side) and employment
GDP can be disaggregated into a number of sectors according to the characteristics of the economy and the needs of the projections. In this version a disaggregation of total value added at factor costs (QA0) in four sectors has been adopted: agriculture, fishery and forestry (QA1) industry (QA2), non Government services (QA3), Government services (QAG).

GDP growth is set exogenously, as well as value added growth for industry and agriculture, so that





QA0 = QA0-1.(1+g) 

and 





QAi = QAi-1.(1+gi) for i = 1, 2

with QA0 the GDP at factor costs and QAi, the value added of sector i in time t and gi  the exogenous rate of growth of value added of sector i from t-1 to t.

For consistency the rate of growth of value added in public administration is expressed as the sum of the rates of growth of public sector employment and productivity:




QAG = QAG-1 . (LG/LG-1) * (QTG/QTG-1)

where QAG, LG and QTG represent, respectively, value added, employment and productivity in the public sector. For the time being the impact of productivity growth in the Government sector can be neglected. Employment in the Government services sector is an exogenous policy variable which needs to be set by the user.

QA3, the value added of the non Government services is a residual. An exogenous rate of net indirect taxes, corresponding to the net indirect taxes at prices and tax/subsidy rates of 1995, the base year, is added to this total to form GDP at market prices:




QA3 = QA0 - QA1 - QA2 - QAG




QA = QA0 + QNIT

with QA, GDP at market prices and QNIT, net indirect taxes.

For the three non Government sector employment is determined with the following relation:




Li = Li-1 .(1+ai .rQAi)   

where Li is employment in sector i and ai the elasticity of employment in sector i with respect to value added in sector i.

For the sector growth rates the available information includes the projections of the NCEF for the first year and will be a mixture of prediction and voluntarism for the next years. But then the implications of the other variables of the model and the closing of the account, in particular the external account will show if these assumptions are plausible or not and further iterations will be needed to come to a satisfactory projection.

Particular care should be taken to ensure reasonable compatibility between value added developments and exports developments (if external markets are supposed to shrink and relative prices to deteriorate then it would be unlikely that production accelerates substantially).

Exports and imports in constant $US 

The following sector disaggregation has been adopted, both for exports and imports:

QXG1$, QMG1$:
Food products

QXG2$, QMG2$:
Energy products

QXG3$, QMG3$:
Other exports (or imports) of goods

QXG$,   QMG$: 
Total merchandises exports or imports FOB. Since imports are recorded CIF in the trade statistics insurance and freight are isolated and computed as a fixed proportion of total imports to permit passage from CIF to FOB; the coefficient is fairly stable and computed by the external trade division of the NCEF, see in the file ROMDATA).

QXS$,    QMS$:
Non factor services:

QX$,      QM$:
Total exports (or imports) of goods and services.

Exports and imports are estimated in $US at the price and the exchange rate of 1995, the base year.

All categories of exports are related functionally, with elasticities, to the real growth of foreign demand (i.e. growth of Romania's export market in constant $) and to the real exchange rate:




QXGi$ = QXGi$-1 . (1+ e1. rQWX$+ e2. rRER)  

with QXGi$ the exports of goods of category i at prices and exchange rate of the base year, QWX$ the world demand in constant $, and RER is the real exchange rate of the lei with respect to the $. Coefficients e1 and e2 are respectively the demand and the price elasticities of export.

The real exchange rate variable is defined as




RER = E.PW$ / PA

with E the nominal exchange rate expressed in lei/$US, PW$ the world price level in $ and PA the domestic price level in lei (represented by the GDP deflator).

PW$, the world price level is generally approximated by the index (in $) of the manufacturing unit value. 

The RER is thus the ratio of international prices expressed in lei to domestic prices. When RER increases because the nominal rate depreciates (more lei are needed to buy $1 or alternatively $1 of foreign currency is worth more lei), because foreign prices in $ are rising faster than domestic prices, or for any combination of these two factors, then the real exchange rate appreciates since the purchasing power of the foreign currency in terms of lei is improved. When the RER appreciates, i.e. increases, it corresponds to a gain in competitiveness since the real purchasing power of domestic currency is improved.

In the export equation assumptions have to be formulated, or econometric estimations conducted, to estimate the value of elasticities e1 and e2. In the long run the value of e1 should be 1 for all countries. In the short term, however higher values can occur implying an export cycle more prononced than the cycle on the international markets. This can be the case for countries which produce low value added and semi finished products which are in high demand at the beginning of the business cycle ascending phase, because producers build up their stocks to face expected demand, but the demand for which decreases more rapidly than for other products at the beginning of the downward phase of the cycle for the same reasons. The value of the price elasticity e2, which is evidently positive,  will also depend on the type of exports. If exports products are not adapted to the world demand, as is often the case for a number of traditional productions in the former socialist countries, then so long as restructuring and transformation of the productive capacity is not done it is likely that the export price elasticity will be very low.

The domestic demand for imports depends also on an income and a price elasticity. 



QMGi$ = QMGi$-1 .(1+ m1. rQA - m2 .rRER)   i 2

With QMGi$, the imports of goods
 of category i at prices and exchange rate of the base year, and QA the GDP.

Elasticities m1 and m2 must be obtained from empirical analysis or from empirical values observed across similar countries. Elasticity m2 has a negative sign since an increase (appreciation) of the real exchange rate means an increase in the relative price of foreign goods with respect to domestic ones and will therefore reduce the willingness to import.

A different specification is adopted for the import of energy. The reason is that the real exchange rate is an inappropriate indicator of the relative prices for energy products. Indeed the world price of energy products is dominated by the dollar price per barrel of oil and the domestic price of energy in Romania is administrated. Thus the equation for energy product has been specified as:



QMG2$ = QMG2$-1 . (1+m1. rQA - m2. r(PM2$*E/PAD)

where PM2$ is the price of imported energy in $ and PAD an index of the administrated price of domestic energy. The same elasticities m1 and m2 are used a for other imports, because we have no reliable information to set other values. This equation shows that an increase in the administrated prices will increase the demand for imported energy which is presently "discouraged" by the sort of protection given by the low administrated prices.

Imports and exports in current $ are obtained by multiplying exports in constant prices by the index of international inflation in $ (or the index of international energy prices in dollar)



VXGi$ = QXGi$ .PW$

and 

VMGi$ = QMGi$.PW$

 where PW$ is the index of world inflation (index of manufacturing unit values).

Prices indexes in $ can be obtained by



PXGi$ = VXGi$/QXGi$ 

and 

PMGi$ = VMGi$/QMGi$

These prices indexes are indexes in dollars at the exchange rate of the base year.

The current value of exports and imports in lei is obtained by applying the nominal exchange rate to current values in $:



VXGi = QXGi .E

and 

VMGi = QMGi.E

Prices indexes of imports and exports in lei are calculated from the prices indexes in $ by applying the index of evolution of the nominal exchange rate.



PXGi = PXGi$.(E/Eo) 



PMGi = PMGi$.(E/Eo)

where Eo is the exchange rate for the base period.

National accounts in constant and current currency (lei)
The expenditure side in constant prices of the national account is formed in the usual way from the GDP at factor cost, exports and imports. However, to achieve this, exports and imports in $US have to be expressed in local currency. The various steps are as follows:

GDP at factor cost: QA0

GDP at market price:



QA = QA0 + QIND 

where QIND stands for net indirect taxes

Terms of trade adjustment:



TTADJ = QX (PX$/PM$-1)

Exports adjusted for the terms of trade effects:



QXTT = QX + TTADJ = QX.PX$/PM$

Gross domestic income:



QDY = QA0 + TTADJ

Resource gap:



RG = QX - QM, with QX = QX$.(E/Eo)  and QM = QM$.(E/Eo)

Adjusted resource gap:



RGTT = QXTT - QM

Resource availability:



RA = QDY - RGTT = QC0 - QI0

Gross investment:



QI0 = QIF + QIS

Fixed investment: 



QIF =  ICOR . (QA - QA-1)

Thus investment is estimated under the assumption that there is functional relationship between the growth of the capital stock and that of the GDP. This relationship is called ICOR and is used in the RMSM to assess the investment compatible with the exogenous growth of GDP. As explained in footnote 5 an alternative operation of the model, called "policy closure" uses the ICOR to determine GDP and makes investment a residual.

Changes in stocks



QIS = a.(QA - QA-1) 



with the parameter a assuming its average historic value.

Consumption: 



QC0 = RA - QI


Public:



 QG = QG-1. (1+ rLG) 


Private: 



QC = QC0 - QG

Net factor income:



QNFI = VNFI$ * E/PW$ 

where PW$ is the international inflation index and the net factor income in $US, denoted VNFI$, is taken from the balance of payments computations.

Gross national product:



QGNP = QA + QNFI

Gross national income:



QY = QGNP + TTADJ

Gross domestic savings:



QGDS = QDY - QC0 = QI0 + RGTT

Net transfers abroad:



QNT = VUTR$. E/PW$

where VUTR$ represents the net unrequited transfers  term in the balance of payments.

Gross national savings:



QGNS = QGDS + QNFI + QNT

National accounts in current prices is calculated as follows

GDP at factor cost:



VA0 = QA0.PA

GDP at market price:



VA = QA.PA

From here an attempt is made to estimate the expenditure and a rudimentary income side of GDP, the purpose being to permit the identification of the tax basis which will then be used in the projection of the Government account.

The Government value added can be easily computed as



VAG = QAG. WGR

where WGR is the index of the wage rate in the Government services.

Non Government value added is then:



VAF = VA - VAG

An it comprises, net indirect taxes, wages in the non government sector and  revenue of production factors in the non government sector (i.e. self employed remunerations and profits of enteprises).

Net indirect taxes (VIND) are:



VIND = QIND.PA

Non Government wage sum: 



VAFW = VAFW95 . (L-LG)/(L-LG)95 . WFR

where VAFW is the non Government wage sum, and WFR the index of the wage rate in the non Governmental sector.

Other revenue of production factors in the non Government sector (VAFP) are:



VAFP = VAF - VNIT - VAFW

The expenditure side in current value is computed from the trade block for exports and imports, the GDP price, PA, and the invesment (PI) deflator which are computed in the price block and will be explained later. The growth of the wage rate in the public sector dermines the growth of the price of the public consumption and private consumption in current value is then a residual:



VA = 
QA.PA



VX = 
VX$*E



VM = VM$*E



VI0 = QIO*PI



VC0 = VA - VX + VM - VI



VCG = QCG*WGR



VC = VC0 - VCG

The block corresponding to the national accounts in constant and current prices requires essentially two assumptions: the development of the ICOR and an assumption of the coefficient linking the variation of stocks to those of output. The latter is of less importance and should be computed on the basis of some historical values taking into account that as restructuring takes places and the economy transforms the accumulation of stocks of unsold products should decline.

The ICOR coefficient is a fundamental one and reflects the view one has on the future developments of the economy. If ICOR is maintained at a stable value and economy is assumed to grow at a substantial rate then the investment coefficient QI0/QA will have to increase with the implication on external financing. A low or declining ICOR permit growth without substantial additional investment and would correspond to an increased utilisation of existing capacities. The value to assign to ICOR in the projection period requires therefore a judgemental approach combining information of the present state of the productive capacities: are they largely unused? can they be put in service without substantial investment? are they inadequate to the new market conditions requiring a vast effort of investment?

Prices

The GDP deflator PA is the leading indicator of inflation in the model. It is exogenous in the RMSM. 

The deflator for investments is made a function of the price of imported goods and domestic goods:




rPI0 =  b rPM + (1-b) rPA

Private consumption price is a residual variable calculated as




PC = VC/QC

This block requires important assumptions:


the estimation of the general level of inflation (note that this together with the assumption regarding the real exchange rate policy will determine the nominal exchange rate);


the evolution of the real wages in the economy and in the Government sector.

The government account

Most government revenues are estimated by applying an implicit rate (the one most recently observed) to the relevent tax base or some reasonable approximation thereof.

Direct taxes on wages and salaries and social security contributions are based on VAFW+VAG, the wage sum in the non Governmental sector and in the Governmental sector.

Taxes on profit are based on VAFP, the non wage factor incomes in the non governmental sector.

VAT and excise duties are computed on consumption. Custom duties on the value of imports.

Other direct and indirect taxes are linked to inflation (thus they are maintained in real value). 

Non tax and capital revenue are exogenous.

The current and capital accounts of the sectors
The current and capital accounts of each sector, as well as the investment savings balance are computed. For each sector the current and capital accounts identify all revenues and expenditures according to their source or destination in another sector of the economy. Each transaction is one account has necessarily its counterpart in anothe one. This is equivalent to the matrix flow of funds of the file ROMDATA but it is presented in traditional double single entry accounts for each year. This sheet guarantees the consistency of the projections.

Preparation of economic policy assumptions

The preparation of economic policy assumptions requires a good knowledge and understanding of the recent economic policy developments and of the future direction of the national economic policy. It is not the primary role of the projections underlying the PIP to identify what should be the macro economic policy of the country. This is the responsibility of the Government and is done mainly with the Ministry of Finance and the Central Bank, in the context of the agreements concluded with the multilateral agencies (IMF and World Bank). The projections which will serve as a framework for the PIP must therefore incorporate as far as possible the intended policy directions and assess their impact on the availability of resources for the PIP. Clearly this technical exercise is not without interest for those institutions which formulate and prepare the macro-economic policy and a constructive dialogue can build up.

Preparation of the projection and assessment of the development of economic variables
A distinction should be made between the first projection year and the subsequent ones. For the first year different types of information already exist:

i°
Partial information on short term developments of economic variables. This information should be duly taken into consideration to prepare the assuptions of the first year; it should not be transferred blindly but interpreted in terms of its implication of the variables of the model.

ii°
Forecasts made by a number of official institutions: Value Added and GDP forecasts prepared by the NCEF, consolidated budget projections made by the Ministry of Finance, inflation projection of the NCEF. 


These forecasts, which are constructed with valuable expertise and using at the best the available information, should used when preparing a projection. However, they must be correctly interpreted and in particular they should be discussed with their authors in order to understand clearly the respective shares of the predictive and the voluntary elements they contain. If a forecast is normative then it should be associated in the RMSM model with an economic policy that is likely to conduct to the normative result. When introducing a more predictive forecast in the model it is important to check the consistency with the announced economic policy.
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� 	The same relationship is used for exports of non factor services.


� 	The same specification is adopted for imports of non factor services.
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