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Abstract

In the context of the current research we developed econometric models for
analysis and forecasting of the Consumer Price Index and Producer Price Index
of the Republic of Belarus on the monthly basis within the period from January
1996 till December 2006. Main factors took into consideration were identified and
validated theoretically during analysis of the economic situation in the period
considered.

Together with the most important macroeconomic parameters such as GDP, ex-
change rate, employment rate, foreign trade balance, inflation rate is one of the most
important indicators and target parameters of economic development of any state. In
spite of the fact that Republic of Belarus has succeeded in inflation bounding, the
problem still remains unsolved completely.

Econometric models for the main economic indicators characterizing an inflation
(Consumer Price Index (CPI), Producer Price Index (PPI)) on the quarterly basis
were conducted and described in [1,2]. The basis for these models is a function of the
money demand which has several major factors: volume of the monetary aggregate
M1, exchange rate of the Belarusian ruble concerning US dollar, real GDP, average
monthly salary in the national economy, etc.

In the context of the current research we developed econometric models for analysis
and forecasting of the CPI and PPI on the monthly base for the period since January
1996 till December 2006. These models were conducted with Eviews, model calculations
have been made on the real statistical data of the Republic of Belarus.

During specification stage we have chosen several factors which have a certain kind
of impact on CPI (CPIt) and PPI (PPIt): nominal exchange rate of the Belarusian
ruble in respect US dollar (ExDt), growth rate of nominal refinancing rate of the
National Bank of the Republic of Belarus (iNBt), rate of real wage growth (Iwt),
monetary aggregate M2 (M2t), expenditures of the state budget (BEt), oil import
price index (Impoilt) and gas import price index (Impgt), CPI in Russia (Rcpit), gap
GDP (gapt). All variables in models considered are represented in logarithmical form
in spite of gap GDP.

For all the time series there were conducted unit root tests, such as Augmented
Dickey-Fuller test (ADF-test), Phillips-Perron test (PP-test), Kwiatkowski-Phillips-
Schmidt-Shin test (KPSS-test). These tests have shown that series CPIt, ExDt, M2t,
BEt are non-stationary and Iwt, Impoilt, Impgt, Rcpit, iNBt, gapt are stationary. For
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non-stationary time series there was revealed a cointegration. Johansen test was used
to reveal these cointegration. As a result of applying this test there was determine that
a long-term relationship exists between CPI, nominal exchange rate of the Belarusian
ruble in respect US dollar and monetary aggregate M2.

Cointegration relationship for CPI of the Republic of Belarus looks like the follow-
ing:

CPIt = 0.626
(15.256)

ExDt + 0.258
(8.298)

M2t − 1.016.

Values of the t-statistic are given in brackets under coefficients.
Gained cointegration relationship let us to conduct vector error correction model

for CPI of the Republic of Belarus:

∆CPIt = −0.035(CPIt−1 − 0.626
(−15.256)

ExDt−1 − 0.258
(−8.298)

M2t−1 + 1.016)+

+ 0.295
(4.821)

∆CPIt−1 + 0.075
(3.395)

∆ExDt−2 + 0.159
(5.023)

∆M2t−6−

− 0.005
(−3.397)

+ 0.066
(2.823)

Rcpit + 0.010
(2.159)

Impgt−1+

+ 0.011
(2.145)

Impoilt−3 − 0.289
(−2.987)

iNBt−4 + 0.020
(1.976)

Iwt.

(1)

Coefficients of the cointegrational relationship let us to interpret a long-term influ-
ence of independent variable on CPI. The relationship gained confirms the existence of
the long-term interconnection between CPI, nominal rate of Belarusian ruble in respect
US dollar and monetary aggregate M2 during the period considered. From the eco-
nomic point of view this can be interpreted as following: if exchange rate of US dollar
increases by 1%,this will cause an CPI increase by 0.626%, and monetary aggregate
M2 change by 1% will cause CPI increase by 0.258%. In the short-term period the
impact of the Belarusian ruble in respect US dollar is the most significant with the 2
month lag and for the impact of monetary aggregate M2 - 6 months. Moreover, in the
short-term period the impact of the oil import price index and gas import price index,
CPI in Russia and rate of real wage growth on CPI is also positive. Growth rate of
nominal refinancing rate of the National Bank of the Republic of Belarus influences on
the CPI decrease.

During the construction of the PPI model there was determined that a long-term
relationship exists between PPI, nominal exchange rate of the Belarusian ruble con-
cerning US dollar and monetary aggregate M2 and expenditures of the state budget.

Cointegration relationship for PPI of the Republic of Belarus looks like the following:

PPIt = 0.765
(31.434)

ExDt + 0.217
(7.785)

M2t + 0.121
(2.775)

BEt − 1.365.

Gained cointegration relationship let us to conduct vector error correction model
for PPI of the Republic of Belarus:
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Table 1: statistical characteristics of models (1) and (2)
Equation R2 R2

adj SER AIK SIK F-statistics
(1) 0.94 0.92 0.001 -7.566 -6.781 98.56
(2) 0.93 0.91 0.001 -6.845 -5.145 75.84

Table 2: Mean absolute percentage error for CPI and PPI of the Republic of Belarus
conducted with the help of models (1) and (2)

Model Quarter Half Year
(1) 0.47% 0.72%
(2) 0.38% 0.68%

∆PPIt = −0.123(PPIt−1 − 0.765
(−31.434)

ExDt−1 − 0.217
(−7.785)

M2t−1 − 0.121
(−2.775)

BEt−1+

+ 1.365) + 0.429
(3.541)

∆PPIt−1 + 0.056
(1.976)

∆ExDt−2 + 0.116
(2.756)

∆M2t−6−

− 0.014
(−1.835)

∆BEt−1 + 0.001
(1.868)

gapt + 0.046
(2.397)

Impgt−2+

+ 0.031
(2.217)

Impoilt−2 − 0.123
(−2.740)

iNBt−4 + 0.026
(1.856)

Iwt.

(2)

Gained cointegration relationship also confirms an existence of a close long-term
relationship between PPI and nominal exchange rate of the Belarusian ruble in respect
US dollar, monetary aggregate M2 and expenditures of the state budget. In addition to
theses factors, there exist several factors that influence on the PPI increase: oil import
price index and gas import price index, gap GDP, rate of real wage growth. Growth
rate of nominal refinancing rate of the National Bank of the Republic of Belarus also
has a certain kind of impact on PPI.

Statistical characteristics of model (1) and (2) are shown in table 1.
Using these values of statistical characteristics we can consider all these models as

satisfactory. For the esteem of the forecasting opportunities of models (1) and (2) we
have conducted retrospective forecasts for the quarter and half year. Mean absolute
percentage error (MAPE) is represented in table 2.

Proposed models of analysis and forecasting of CPI and PPI of the Republic of
Belarus are valid from the point of view both of economics and econometrics. They
confirm an assumption that both CPI and PPI in the Republic of Belarus are under
influence of monetary and costly factors. Models that are considered in the paper give
us an opportunity to analyze the impact of main instruments of economic policy in
inflationary processes and forecast scenarios of projecting of inflation processes.
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