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Abstract

An econometric macromodel is proposed for short-term forecasting of main
indicators of the Belarusian economy. Based on this macromodel scenario fore-
casts for 2008 were carried out for main indicators depending on import prices for
natural gas and crude oil, belarusian ruble nominal exchange rate to US dollar.

Econometric macromodels for the analysis and short-term forecasting of major eco-
nomic indicators of the Republic of Belarus on the demand [1,2] and supply side [3]
using Eviews have been developed at the Economic Research Institute of the Ministry
of Economy of the Republic of Belarus. On the demand side the model is based on the
well-known Keynes equation according to which GDP is obtained as the sum of final
consumption of households and non-profit institutions serving households (FCHNPI),
final consumption of government institutions, gross capital formation (GCF) and net
exports of goods and services. GDP from the supply side is defined as the sum of gross
value added (GVA) of the main sectors (industry, agriculture, construction, transport
and communications, trade and catering), other sectors and net taxes on products.

The article presents a new version of the macromodel that includes previously de-
veloped macromodels as separate blocks. Macromodel development is mainly related
to designing and incorporating new regression equations for indicators such as: GCF
(gross fixed capital formation, changes in inventories), capital investments (CI), in-
dustrial productions, agricultural productions, production of consumer goods (food,
non-food, alcoholic beverages and beer), balance of capital and financial accounts of
balance of payment, total floor area of dwellings put into operation, GVA of housing
and public utilities, GDP deflator, price index for construction and assembly work
(PICAW), price index for housing and utilities services (PIHU), price index for other
sectors (PIOS), price index for net taxes on products (PINTP), fuel-energy resource
consumption, pollutant emissions in atmosphere. Regression equation for gross fixed
capital formation is developed in the form of error correction model based on identified
cointegration relationship between endogenous factor and CI, and GDP with a lag of
1. The unstructured model is developed for the changes in inventories. GCF is defined
as the sum of gross fixed capital formation and changes in inventories.

Regression equation for CI was changed by adding National Bank nominal refinance
rate instead of the gross profits with a lag of 1 and replacing GCF and GDP with a
lag of 3 with GDP with a lag of 1. This change allows linking values of GCF and CI,
and increasing forecast accuracy.



Exports, exchange rate of Belarusian ruble to US dollar, CI in industry, fuel-energy
resource consumption are selected as factors affecting the dynamics of industrial pro-
ductions. Production function is taken as a base for the agricultural productions equa-
tion, but unlike GVA in this sector , it is supplemented with factors such as CI in the
sector.

Production of consumer goods in the model is defined as the sum of the production
of food, non-food consumer goods, alcoholic beverages and beer. Factors having a
substantial impact on the production of consumer food products are GDP and total
money incomes of population (TMIP), as well as material costs for the electricity in
the industry. Defining factors in the equation for production of non-food products
are GDP and expenditures on energy resources in the industry. Main factors defining
the volume of alcoholic beverages and beer are TMIP, CI with a lag of 2, alcoholic
beverages and beer production with a lag of 1.

Factors having a substantial impact on capital account are GDP and TMIP. The
equation for credit of the financial account balance takes into account influence export
of goods (XG) on the endogenous factor, the equation for debit of the financial account
balance - GDP of our country.

TMIP, GVA of construction and investment in housing construction are selected
as exogenous variables in the equation for the total floor area of dwellings put into
operation.

The dynamics of GVA of housing and public utilities is strongly influenced by the
past development level of the sector (GVA GVA of housing and public utilities with a
lag of 1), by TMIP, price of natural gas imports and investment in housing.

Regression equation for GDP deflator has been radically altered by the inclusion
of such indices as PICAW, PIHU, PIOS and PINTP. This allows for more accurate
GDP deflator forecast, since these indices, together with previously included in this
equation producer price indix (PPI) and agricultural production price index (API),
reflect price dynamics in key economic sectors. Main factors determining PICAW are:
nominal exchange rate of Belarusian ruble compared to US dollar, TMIP and the CPI.
The equation for PIHU includes such exogenous variables as nominal exchange rate of
Belarusian ruble compared to US dollar, TMIP, price of natural gas imports, price of
imported crude oil and GDP energy intensity. The equation for PIOS takes into account
such factors as nominal exchange rate of Belarusian ruble compared to US dollar,
consolidated budget expenditures, price of imported crude oil, PIHU. Unstructured
model is developed for PINTP forecasting.

Fuel-energy resource consumption depends on the industrial productions as the
most energy-intensive sector, the value of fixed assets, as well as FCHNPI. The last
indicator allows to take into account energy resources consumption of the population.
The main factor in the equation for pollutant emissions in atmosphere is the fuel-energy
resource consumption.

New version of the macro model includes 45 regression equations and 6 identities,
contains 50 endogenous and 30 exogenous variables. Endogenous variables are: GDP,
FCHNPI; final consumption of goverment institutions; GCF, gross fixed capital forma-
tion, changes in inventories; foreign trade in goods and services, goods export, goods



import, export of services, import of services, foreign trade balance, capital account,
credit and debit of financial account balance, financial account, TMIP, compensation of
employees, retail turnover, paid services for the population, savings, CI; current tax rev-
enue; CPI; PPI; API; PICAW; PIHU; PIOS; PINTP; ruble money supply (M2), GDP
deflator; GVA of industry, GVA of agriculture, GVA of construction; GVA of transport
and communications; GVA of trade and catering; GVA of housing and public utilities;
GVA of other sectors, net taxes on products, industrial productions; agricultural pro-
ductions,production of consumer goods (food, non-food, alcoholic beverages and beer);
total floor area of dwellings put into operation; fuel-energy resource consumption, pol-
lutant emissions in atmosphere. Exogenous variables in the macromodel are: the price
of imported crude oil, the price of imports of natural gas, nominal exchange rate of
Belarusian ruble compared to US dollar, nominal exchange rate of US dollar compared
to euro, nominal first class wage rate, average number of employed in the economy,
Russia’s GDP , the nominal refinance rate of the National Bank of Belarus, the U.S.
CPI, the CPI of the European Union, the GDP energy intensity, the nominal average
wage of one employee, the CPI for services, consolidated budget expenditures, average
number of employees in industry, the cost of fixed assets in industry, average number
of employed in agricultural sector; value of fixed assets in agriculture, average number
of employed in construction; average number employed in transport and communica-
tions, CI in transport and communications; value of fixed assets sector transport and
communication, CI in trade and public catering ; material costs for fuel and energy
resources in industry, material costs for electricity in industry, CI in industry, CI in
agriculture, CI in housing building, CI in public utilities.

Construction of the macromodel was carried out in logarithmic form, since it is
more convenient from the standpoint of the qualitative analysis of modeling results. In
this case, coefficients of equations are interpreted as elasticity. When constructing the
model, structural changes (emissions, level and trend changes, seasonality changes) in
time series are taken into account by introducing corresponding dummy variables.

Inclusion of exogenous variables in the macromodel, such as prices for imported
natural gas and crude oil prices, the nominal exchange rate of Belarusian ruble com-
pared to U.S. dollar, Russia’s GDP, price indices of U.S. and EU let consider global
financial crisis impact on the Belarusian economy, and let to develop different versions
of forecast scenarios for key economic indicators.

Testing of the developed macromodel was carried out on the statistical information
of the Republic of Belarus for 2008. Model’s ability to quantitatively reflect the effects
of changes in prices for imported natural gas and crude oil, changes in Belarusian ruble
exchange rate to US dollar, Russia’s GDP, productivity, reallocation of investment
resources among the sectors on the main macroeconomic indicators of the Republic of
Belarus was examined.

The baseline scenario (0) is aligned with the most realistic situation in the devel-
opment of Belarusian economy and takes into account all exogenous variables at their
actual level in 2008. Additional scenarios are carried out at different levels of exchange
rate of the Belarusian ruble to US dollar - devaluation and revaluation by 5% as com-
pared with its actual level (scenarios 1 and 2), import prices for natural gas - increase



Table 1: Scenario forecasts of the main macroeconomic indicators of the Republic of
Belarus

2008 to 2007, %
variable Scenario

0 1 2 3 4 5 6
GDP 110.4 110.5 110.3 109.3 111.6 109.6 111.3

FCHNPI 114.9 114.2 115.6 114.8 115.0 114.8 114.9
GCF 124.0 124.1 124.0 122.9 125.0 123.3 124.8
XG 136.2 136.6 135.5 136.9 135.5 136.4 136.0
MG 138.6 137.4 140.1 140.8 136.5 140.1 137.0
XS 141.9 142.5 141.4 142.5 141.4 142.5 141.4
MS 134.1 134.4 133.9 133.7 134.5 134.5 133.9

saldo −4314.1 −3664.1 −4988.5 −4930.1 −3721.3 −4711.1 −3872.7
TMIP 111.1 110.4 111.9 110.4 111.9 110.4 111.9
CPI 114.2 116.5 111.9 114.7 113.7 114.4 114.1
CI 122.7 122.9 122.6 122.0 123.6 122.1 123.4

to 150 US dollars for 1000 m3 and decrease to 106 US dollars for 1000 m3 (scenarios
3 and 4), increase and decrease in prices for crude oil by 10% as compared with their
actual level (scenarios 5 and 6). Calculation results based on the macromodel for the
most important indicators in baseline and alternative scenarios are presented in the
table 1. Saldo in this table was given in million dollar of USA.

Forecasts of major economic indicators for 2010 are developed based on the proposed
macromodel.

The proposed macromodel is scientifically grounded, gives reasonable prediction
accuracy and can be used for developing forecasts and programs of socio-economic
development of Belarus.
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