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Abstract

An macroeconometric model is proposed for short-term forecasting of belaru-
sian GDP, its demand-side (final consumption expenditures of households, general
government final consumption expenditures, gross fixed capital formation and net
export), real compensation of employees, tax revenues, consumer price index and
real money income of population.

This paper presents an empirical econometric model for forecasting of main macroe-
conomic indicators of the Republic of Belarus. The conceptual framework of the model
is described in [1]. All the variables of the model are given in table 1 together with ex-
planation symbols. The model is estimated using quarterly data from 1996q1 through
2005q4. The estimated equations of the model are set out below and their test statistics
are listed in table 2.

Aggregate demand:

ln ct = 0.937
(0.003)

+ 0.846
(0.00)

ln(inpt/pt) + 0.129
(0.049)

∆ ln ExDt + 0.097
(0.00)

DS(1996, 2005, 3)t

− 0.061
(0.011)

DU(1996 : 1, 2003 : 4)t · ∆ ln(wt/pt) + 0.031
(0.00)

DU(2004 : 1)t · ∆ ln(wt/pt),
(1)

ln gost = 5.887
(0.00)

+ 0.023
(0.019)

ln(wrt/pt) + 0.173
(0.00)

DU(2000 : 1)t+

+ 0.034
(0.00)

DS(1996, 2005, 3)t − 0.101
(0.00)

D(1999 : 1)t,
(2)

∆ ln invt = − 0.732
(0.00)

(ln invt−1 + 4.728 − 1.432 ln gt−1) − 0.167
(0.011)

∆ ln invt−2

+ 0.739
(0.00)

∆ ln gt−1 − 1.563
(0.00)

∆ ln gt−2 + 0.350
(0.00)

DS(2002, 2005, 2)t

+ 0.192
(0.029)

DS(2004, 2005, 4)t − 0.257
(0.026)

DS(2002 : 3)t,

(3)

∆ ln xgt = − 0.197
(0.00)

(ln xgt−1 − 0.234 ln opt−1 − 1.938 ln grt−1 + 0.627eet−1 + 8.223)

+ 0.036
(0.00)

+ 0.371
(0.00)

∆ lnxgt−2 − 0.231
(0.014)

∆ ln grt−1

− 0.730
(0.00)

∆ ln grt−2 + 0.118
(0.016)

∆ ln eet−2 − 0.118
(0.061)

D(2005 : 1)t,

(4)
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∆ ln mgt = 0.074
(0.00)

− 0.484
(0.00)

(ln mgt−1 − 0.275 ln gpt−1 − 1.173 ln gt−1

− 0.493 ln eupt−1 − 0.208 ln opt−1 + 3.407) − 0.212
(0.001)

∆ ln mgt−1

− 0.525
(0.00)

∆ ln gt−2 + 0.454
(0.004)

∆ ln eupt−1 − 0.107
(0.043)

∆ ln opt−2

− 0.229
(0.00)

DU(1998 : 2)t − 0.297
(0.00)

D(2005 : 1)t + 0.162
(0.007)

D(2004 : 4)t,

(5)

∆ ln xst = 0.038
(0.009)

(ln xst−1 − 63.95 − 5.31 lnxgt−1 + 1.74 ln eut−1 + 12.98 ln grt−1)

− 0.228
(0.013)

∆ ln xst−1 + 0.348
(0.063)

∆ ln xgt−2 − 0.329
(0.057)

∆ ln grt−1 − 1.011
(0.00)

∆grt−2 + 0.058
(0.004)

,
(6)

∆ lnmst = − 5.305
(0.00)

− 0.893
(0.00)

(ln mst−1 − 1.075 ln gt−1 + 3.299)

− 0.683
(0.00)

∆ ln gt−1 − 1.109
(0.00)

∆ ln gt−2 + 0.729
(0.00)

ln(inpt/pt),
(7)

saldot = 0.753
(0.00)

((xgt − mgt)/eupt) + 0.563
(0.0013)

((xst − mst)/eut)

− 357.84
(0.00)

DU(2005 : 1)t + 242.83
(0.00)

DS(1997, 1998, 1)t − 228.97
(0.00)

DS(2002, 205, 2)t,
(8)

gt = ct + gost + invt + saldot. (9)

Real compensation of employees:

ln(vt/pt) = 0.747
(0.00)

ln Lt + 0.412
(0.00)

ln(gt/Lt) + 0.476
(0.00)

ln(wrt/pt)

+ 0.184
(0.00)

DS(2000, 2005, 1)t.
(10)

Consumer price index:

ln pt = 0.474
(0.00)

ln ExDt + 0.426
(0.00)

ln wrt − 3.968
(0.00)

+ 0.062
(0.115)

∆ ln opt−2

+ 0.109
(0.037)

∆ ln iNBt−2 + 0.131
(0.102)

∆ ln gpt−1.
(11)

Tax revenues:

∆ ln(tbt/pgt) = 0.029
(0.00)

− 0.484
(0.00)

(ln(tbt−1/pgt−1) − 1.024 ln gt−1 + 1.545)

− 0.474
(0.00)

∆ ln gt−2 − 0.152
(0.003)

D(2002 : 1)t.
(12)

Real money income of population:

ln(inpt/pt) = 1.056
(0.00)

ln(vt/pt) − 0.148
(0.00)

DU(2004 : 1)t + 0.111
(0.00)

DS(2001; 2005; 3)t. (13)

Here exp(x) = ex, ∆ is the differencing operator, and DS(·)t, D(·)t, DU(·), DT (·)t

denotes dummy variables for seasonality, for an outlier, for a change in the intercept
and for a change in the trend respectively. It should be noted that (8) is used to convert
goods and services balance from US dollars to rubles.
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Table 1: The variables used in the model (1)-(13)
time
series

variable

gt real gross domestic product, at average annual prices of 2000, billion rubles
ct final consumption expenditures of households and non-profit institutions serving

households, at average annual prices of 2000, billion rubles
wt accumulation of savings in deposits and securities, net purchases of foreign currency,

billion rubles
gost general government final consumption expenditures, at average annual prices of

2000, billion rubles
invt gross fixed capital formation, at average annual prices of 2000, billion rubles
xgt export of goods (FOB), USD, million
mgt import of goods (FOB), USD, million
xst export of services, USD, million
mst import of services, USD, million
opt crude oil import price, USD/ton
gpt natural gas import price, USD/1000m3)
eut belarusian ruble real exchange rate indices with respect to US dollar, calcucalted

using consumer price index, 2001=1
eet belarusian ruble real exchange rate indices with respect to Euro, calcucalted using

consumer price index, 2001=1
grt real gross domestic product of Russia, billion rubles
inpt money income of population, billion rubles
vt compensation of employees, billion rubles
Lt average number of employees, thousands
wrt wage rate of I category, thousand rubles
pt consumer price index, 2000=1
tbt current tax revenues, billion rubles
ExDt belarusian ruble nominal exchange rate with respect to US dollar
saldot net export of goods and services, at average annual prices of 2000, billion rubles
iNBt refinancing rate, %
eupt belarusian ruble real exchange rate indices with respect to US dollar, calcucalted

using industrial products producers price index, 2001=1
pgt gdp deflator

Table 2: Test statistics of equations of the model (1)-(13)
equation (1) (2) (3) (4) (5) (6) (7) (8) (10) (11) (12) (13)
R2 0.96 0.97 0.94 0.65 0.86 0.47 0.70 0.89 0.96 0.99 0.76 0.96
R2

adj 0.95 0.96 0.93 0.60 0.83 0.41 0.66 0.87 0.95 0.99 0.73 0.95
SER 0.07 0.02 0.12 0.06 0.06 0.11 0.15 65.02 0.06 0.05 0.05 0.05
DW 1.89 1.29 1.59 1.88 1.89 1.96 2.43 1.87 2.08 1.70 2.51 1.37
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The model was used to estimate the effects of the increase in oil and gas import
prices on belarusian GDP, its demand-side (final consumption expenditures of house-
holds, general government final consumption expenditures, gross fixed capital formation
and net export), real compensation of employees, tax revenues, consumer price index
and real money income of population. The model was simulated with three scenarios
using 2006 as the base year. The first one is the baseline scenario which is mainly used
as a benchmark for the purposes of the comparison. The second scenario simulates the
effect of the increase in gas import price up to 95.6 dollars per 1000 cubic meters. The
third scenario explore the effect of increase in oil import price up to 470 dollars per
a ton together with the increase in gas import price up to 95.6 dollars per 1000 cubic
meters.

Under the first scenario, out-of-sample forecasts were produced for the period
2006q1 to 2006q4 and compared with the actual values of the endogeneous variables.
The results are considered satisfactory as quite small forecasting errors have been ob-
tained.

The main way in which the economy responses in the model from an increase
in gas import price (the second scenario) is as follows. The growth rates of GDP
decrease by 2.2 percentage points (p.p.) because of the two times increase in goods
and services negative saldo, the decrease by 1.7 p.p. in households consumption growth
rates and decrease by 0.9 p.p. in gross capital formation growth rates. The decrease
in house holds consumption growth rates is due to the decrease in growth rates of real
money income of population from 117% to 106.4% which is caused by the fall in real
compensation of employers from 109% to 107.4%. The latter is owing to the increase
by 0.8 p.p. in CPI.

In the third scenario, GDP growth rates decrease by 2.8 p.p. This is accompanied
by the decrease in the growth rates of households consumption, gross capital formation,
real income of population and real compensation of employers by 2.5, 1.3, 11.6 and 2.7
p.p. respectively. Herewith, the level of inflation increases by 1.5 p.p. and negative
saldo of goods and services rises two times.
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