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ABSTRACT

Kratochvil, J. Comparison of inflation rates between Czech Republic and Slovakia.

Bachelor thesis. Brno: Mendel University in Brno, 2015.

The bachelor thesis deals with the main inflationary factors of Czech Republic and
Slovakia and their influence on inflation. It is focused on analysis of the time series
macroeconomic quarterly data from the first quarter 2000 to the third quarter 2014
using GRETL software. Inflationary factors were selected using other papers and
Autoregressive Distributed Lag Models were created. The results prove that, the
most significant long-term factors are exchange rate and nominal wage in both

models. The results form the basis for discussion.

Key words: prices, inflation, inflationary factors, macroeconomic data, monetary

policy, ARDL.

ABSTRAKT

Kratochvil, J. Srovnani inflace Ceské Republice a na Slovensku. Bakalaiska prace.

Brno: Mendlova Universita v Brné, 2015.

Bakalaiska prace pracuje s hlavnimi inflaénimi faktory Ceské Republiky a Slovenska
a jejich vliv na inflaci. Je zaméfena na analyzu makroekonomickych ¢tvrtletnich dat
ve formé casovych fad od prvniho ¢tvrtleti roku 2000 do tfetiho ctvrtleti 2014
s pouzitim softwaru GRETL. Infla¢ni faktory byly zvoleny pomoci jinych praci a byly
vytvoreny Autoregresné Distribuované Lag Modely. Vysledky dokdzaly, Ze nejvice
dtlezité dlouhodobé faktory jsou ménovy kurz a nomindlni mzda pro oba modely.

Vysledky déle formuji zdklad pro diskuzi.

Klicova slova: ceny, inflace, inflacni faktory, makroekonomicka data, monetdrni

politika, ARDL.
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1. INTRODUCTION

Inflation is usually defined as an average increase in general price level of goods and
services in an economy and in a given time period. Inflation can be equivalently
defined as a decrease in purchasing power of money. As inflation targeting countries,
the main goal of monetary policy in both countries is, price stability or stable
inflation around 2% (ECB and CNB). In the Czech Republic and Slovakia inflation is
measured by Consumer Price Index (CPI), GDP deflator and Harmonized Index of
Consumer Prices (HICP) which is the price index of European Central Bank used for
comparing inflation of European Union Counties. The most used indicator by
National Central Banks is CPI. At the end of the fiscal year 2014, inflation of Czech
Republic was about 0.4% using CPI. It was 1.4% the year before. It means there has
been marginal decline in inflation and the value is on very low level. There is a
possibility of deflation (opposite case of inflation) which can negatively affect
economy when it appears for a longer time period. At the end of the fiscal year 2014
inflation of Slovakia was about -0.1% using CPL It was 1.4% the year before.
Therefore, there has also been marginal decline in inflation and the value is below
zero. This means deflation already appears. Reasons for this are mainly cheaper

resources, especially fuel.

The Czech National Bank (CNB) predicted that inflation will be negative from second
to fourth quarter of 2015 then it will rise. At the end of the fiscal year 2015, inflation

will be around 1.1%.

The National Bank of Slovakia (NBS) predicted that, deflation will occur in Slovak

economy but at the end of the fiscal year 2015 inflation will be around 1.6%.

Czech National Bank in early November decided to intervene in the foreign

exchange market and depreciate the Czech Koruna to the level 27 CZK/EUR. Last



time this occurred CNB fought against appreciation of the Czech Koruna in 2002.
Now the main aim was to increase inflation to 2% (back to the CNB's inflation target).
But interventions were not only reasons why inflation has remained positive,
significant was also unexpected rise in price level of alcohol, housing (in December
the price level of electricity was lower by 9.6 % and in January only by 0.3%) or
holidays (in January compared to December prices of winter holiday increased by

6%).

In response to imminent deflation, the European Central Bank (ECB) will be buying
bonds in large volume until September 2016 (so-called quantitative easing). ECB
chairman Mario Draghi (2015) admits that quantitative easing is not a miracle cure,

but at least it is a way to facilitate the recovery of the European economy.

The first Finance Minister Alois Rasin separated Czechoslovak currency from the
post-war inflation and withdrew a large amount of money from circulation. He tried
to solidify the exchange rate to foreign currencies by deflation, with success. Between
1921 and 1923, the price level in Czechoslovakia decreased by 43%, but export fell by
53% and unemployment rose from 72 to 207 thousand people. Parliament in 1925

cancelled his deflationary policies.

High inflation in general devalues money. For individuals it is a disadvantage,
because it reduces savings. For investors it is a disadvantage, because it reduces
profitability of investments. And for economists and governments it makes it
difficult to predict the behavior of the market. Just like high inflation, deflation is bad

for any economy. It usually indicates recession.

But there can also be healthy inflation which is called moderate. Moderate inflation
occurs in growing economies and the inflation rate is usually less than 10%. Another

type of inflation is hyperinflation which is considered to be an extreme case. Money



is devalued, no longer perform their function. It occurred in 1923 in Germany, in

1946 in Hungary, in 1992 in Russia or even in 2007 in Zimbabwe.

Inflation may come from both the demand and the supply side. Demand-pull
inflation increases the aggregate demand, which induces higher performance and
higher price level. Supply-push inflation, as the name suggests, is a case where the

background of the price increase is supply.

The work is divided into several chapters. The first focuses on the introduction,
where it explains the topic and the issue of the thesis. The second chapter describes
the broad objective and specific objectives of the thesis. The third chapter is devoted
to methodology and the data used for the study. The aim of the third part is
literature review. The fourth chapter explains the results. The sixth chapter focuses

on the discussion. And finally the last chapter is conclusion.



2. OBJECTIVES

The main objective of the study is to examine monthly statistical data of the average
inflation rates of the Czech Republic and Slovakia from January 1998 to August 2014.
Create econometric models using Ordinary Least Square (OLS), verify them and

compare them.

The secondary objective is to create econometric model for the specific market from
the specific country, where the inflation rate has been developing differently than in

the other markets and compare it with the average.

2.1. Identification of the problem

Inflation is one of the most important macroeconomic indicators. It influences the
behavior of all economic subjects. Individuals, investors and governments watch this
indicator in order to adapt their actions in the markets. In the Czech Republic and
Slovakia prices for example in fuel market are unstable. There exists loss of
confidence of domestic investors, because of huge amount of foreign competition

(there is an open market in whole Europe due to European Union).



2.2, Extent and limitations of the thesis

The study will be mainly focused on inflation in the Czech Republic and Slovakia

and similar studies in other countries. There are also limitations that can cause biased

results such as:

The sample size can be defined as small; it is difficult to find relationships

between data.

Although statistical office can be determined as a reliable source, we cannot

entirely trust that provided data are not corrupted.
Models could be designed better (higher R* would be better)

Absence of unemployment rate in models due to unsatisfactory results



3. LITERATURE REVIEW

Katetfina Klubic¢kova (2011) in her thesis calculated the correlation between actual
and perceived inflation in the euro area. It has shown a very high correlation
between the first in the time period before the adoption of euro in 2002. After this
event correlation was for several years significantly reduced. But after few years the
correlation coefficient was again quite high. So either a certain relationship between
the actual and perceived inflation was restored as it was before the changeover, or
after the adoption of the euro new relationship has been gradually established

between actual and perceived inflation.

3.1. Inflation of the Czech Republic (CNB)

Czech National Bank exercises supervision and regulation in the monetary field
within the monetary policy. The main objective of the CNB is price stability. It can
focus on the other monetary targets only when fulfillment of the main goal is not
jeopardized. The central bank is independent; the Bank Board decisions are not
subject to the government's measures but they should not be in conflict with the
economic objectives set by government, if these objectives are not in conflict with the
objective of price stability. Decision-making in the field of monetary policy is based

on the current macroeconomic forecast.

In 1998 the CNB adopted direct inflation targeting system. Instead of maintaining the
exchange rate of the Czech Koruna within a specified band, the Czech Koruna's
exchange rate was left to flee freely and CNB committed itself to keep inflation at the
announced inflation target within a tolerance band. Board votes what changes of
monetary policy instruments are necessary to achieve the objective after taking into

account the actual development compared with the forecast. The central bank for this



purpose uses changes in the repo rate, thereby affecting changes in market interest

rates. Repo rate is the rate at which the central bank lends money to commercial

banks.

“When comparing development of actual CPI and CNB’s forecasts, there were
sometimes significant differences in actual and predicted outcome. Nevertheless,
although forecasts were not regularly in line with actual development, economic
subjects took them as the main indicator for their predictions. When examining
character of financial market’s expectations, there was observable significant decline,
signalizing that expectations are well anchored and also have tendency to move at
lower level. Regarding the development of financial market’s expectations together
with targeted path, difference between expectations and the middle of the targeted
path tend to decline over time, which implies high credibility of CNB’s monetary

policy”, according to Chytilova (2007).

Figure 1 - CZ inflation
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In the Figure 1 can be seen development of inflation of Czech Republic from the

investigated period in form of index, where 2005=100.

“In comparison with the CNB’s forecasts at the start of the year 2000, the
macroeconomic framework in Q2 indicated a continuing low-inflation environment
with respect to domestic inflation factors. At the same time, there was a relatively
rapid increase in imported inflation. The Czech economy saw an accelerated
recovery within a low-inflation environment. Demand-pull inflationary pressures
remained subdued, and anti-inflationary effects strengthened in the wage-cost area.
Conversely, growth in import prices brought about chiefly by rising prices of energy
raw materials on world markets and accompanied by a temporary weakening of the
Czech Koruna’s exchange rate against the US dollar, exerted upward pressure on
inflation. The inflation expectations of all economic agents remained low during Q2”,

according to CNB (2000).

CNB (2001) revealed that economic development in the first quarter of 2001 was
characterized by a continued recovery in both the supply and demand sides at a
stabilized development of overall inflation. In relation to foreign countries the first
quarter of 2001 confirmed the long-term trends asserting in previous quarters, in
particular the gradual widening of the trade deficit and exchange rate appreciation of

the Czech Koruna against the euro. Wage cost inflation pressures remained subdued.

Stated by CNB (2002) the development of the Czech economy in the first quarter of
2002, in spite of the contradictory effect of some factors, was assessed generally as
positive. Inflation continued to fall within the CNB's target band. Published data on
GDP growth in the fourth quarter of 2001 were slightly lower than in the previous
quarter. Aggregate GDP growth for the whole year 2001 had been the highest since

1996. In the first quarter of 2002 continued long-term trend of increasing public



deficit. The rapid rate of appreciation of the Czech Koruna against the euro had been

re-evaluated as inadequate given state of the Czech economy.

CNB (2003) informed that low inflation and indistinct economic growth remained the
main attributes of the Czech economy in the first quarter of 2003. Inflation fell into
negative values and remained below the target band. Annual GDP growth in the
fourth quarter of 2002 also slowed slightly. Declining economic growth rate during
2002 resulted in a lower GDP growth that year compared with the previous two
years. The widening mismatch between labor demand and supply remained the

dominant factor influencing development, unemployment and wages.

Given by CSB (2004) inflation reached the lower boundary of the CNB's target band.
The Czech economy grew in the fourth quarter of 2003 slightly slower than in the
previous quarter. But compared to the fourth quarter of 2002 the rate of growth
doubled. The persistent mismatch between labor demand and supply, which in the
end of 2003 and the first quarter of 2004 deepened, remained the key factor in the

development of unemployment and wages.

CNB (2005) reported that the slowdown in growth of consumer prices during the
tirst quarter of 2005 led to a fall in inflation below the lower limit of the target band.
Czech economic growth in the fourth quarter of 2004, as well as throughout 2004,
slightly accelerated. The situation in the labor market during the fourth quarter of
2004 and first quarter of 2005 improved. The decline in interest rates, especially at
longer maturities, continued in the first quarter of that year. The Czech Koruna

exchange rate during this period was reinforcing.

Stated by CNB (2006) inflation in the first quarter of 2006 grew and moved just below
the point inflation target. Czech economy in the fourth quarter of 2005 grew at the

highest rate ever. Favorable economic development so far has not led to a significant



decline in unemployment and wage growth acceleration and did not demand
inflation pressures. Market interest rates in the first two months of 2006 fell and in
March increased. The Czech Koruna exchange rate for two major currencies in

comparison with the previous quarter became stronger.

CNB (2007) announced that inflation in the first quarter of 2007 continued to move
below the lower limit of the inflation target. Czech economy in the whole year 2006
grew rapidly, although the rate of growth during the year was gradually decreasing.
Employment growth compared to the previous quarter slightly increased and the
unemployment rate fell. Interest rate on the money market was during the first
quarter of 2007 stable. The Czech Koruna exchange rate against the two major

currencies weakened during this period.

Given by CNB (2008) inflation in the fourth quarter of 2007 increased and was
situated above the upper boundary of the inflation target. Mainly food prices and
regulated prices contributed to the acceleration of consumer price growth. The
Board, in accordance with the October forecast in late November increased policy
interest rates by 0.25 percentage points. Employment growth increased and the
unemployment rate fell same as in the previous period. The November increase in

repo rates was reflected in a rise in interest rates in the money market.

CSN (2009) reported that annual inflation during 2008 decreased significantly and
after thirteen months returned to the inflation target tolerance band. In the third
quarter of 2008 continued a gradual decline in the rate of economic growth. There
had been a significant economic downturn in the fourth quarter due to the global
tinancial and economic crisis. The Board in the fourth quarter decreased the repo rate
in two steps by a total of 1.25 percentage points. The annual growth rate of the Czech
economy in the third quarter of 2008 continued in gradual decline. Annual

employment growth in 2008 in terms of slowing economic growth declined as well.

10



CSN (2010) informed that inflation, after the October decline to slightly negative
values, in the remaining months of the fourth quarter of 2009 gradually increased.
However, it continued to stay deep below the lower limit of the tolerance band of 3%
inflation target valid until the end of 2009. The annual fall in the Czech economy in
the third quarter of 2009 has slowed and the economy grew by rate almost 1%. The
Board in December decreased repo rate by 0.25 percentage points. The Czech Koruna
exchange rate against the euro in the fourth quarter of 2009 weakened, the decrease
at the end of December compared to the end of September had been 5%. There had

been a further decline in employment and an increase in the unemployment rate.

Stated by CSN (2011) Czech economy's recovery continues and is temporarily driven
mainly by investment. Overall inflation in December 2010 slightly increased over
CNB's inflation target level due to rising global commodity prices, while inflationary
pressures from the domestic economy are significant. Czech economy in the third

quarter of 2010 further accelerated its annual growth to 2.8%.

CSN (2012) announced that overall inflation is above the CNB's inflation target level.
The sources of inflation are mainly regulated prices, food prices and decline of the
exchange rate. Czech economy in the third quarter of 2011 and further slowed down
its annual growth to 1.2%. Board at its monetary policy meeting in February

unanimously decided to leave interest rates unchanged.

Given by CSN (2013) the annual decline in the Czech economy in the third quarter of
2012 further increased by 1.3%, while the negative contribution to its development
had investment and household consumption. Overall inflation in the fourth quarter
was in the upper half of the tolerance band. Exchange rate against the euro was very

slowly strengthening.

11



CNB (2014) stated that Czech economy in the third quarter of 2013 decreased by 1.2%
due to a decrease in net exports and a continuing decline in gross fixed capital
formation. Other components of demand showed a zero or slightly positive
contributions. Overall inflation in the fourth quarter 2013 average was found in the
lower half of the CNB target. There was stability of market interest rates at the very

low level and stability in exchange rate of the Czech Koruna.

CNB (2015) informed that Czech economy in the third quarter of 2014 grew by 2.4%
with the contribution of all components of domestic demand; net exports contributed
a negative effect. Overall inflation during the fourth quarter of 2014 declined far
beyond the lower limit of the target tolerance band of the CNB. Slight increase
occurred only in adjusted inflation excluding fuels, which exhibited the influence of

weakened the Czech Koruna and domestic economic growth and wages.

3.2. Inflation of Slovakia (NBS)

National Bank of Slovakia was established on January 1993 as an independent central
bank of the Slovak Republic. From January 2009 - the date of introduction of the euro
in the Slovak Republic it became part of the Eurosystem, forming the central banking

system of the euro zone within the European System of Central Banks.

The Eurosystem bears the responsibility for determination and performance of
monetary policy in the euro area. Performance of monetary policy operations are
mainly carried out in the financial markets. It regulates the conditions for the money
market by controlling the amount of money in circulation. It can affect the
development of the euro exchange rate and also the solvency of the Eurozone using
foreign exchange operations. It manages foreign exchange reserves of the national
central banks for purposes of foreign exchange operations. The concept of the

Eurosystem is based on the long experience and existing capacities of national central

12



banks. It considers the relationship between bank communities in individual

countries and their national central banks.

Figure 2 — SK inflation
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In the Figure 2 can be seen development of inflation of Slovakia from the investigated

period in form of index, where 2010=100.

SNB (2000) reported that the price level compared with 1999 was more moderate and
annual rate of inflation in the second half of 2000 was reduced to single-digit levels.
Inflationary impulses during the year included at most increased energy prices and
the continued rise in oil prices. There was a lower growth of nominal wages, the

decline in real wages and employment and the development of unemployment

SNB (2001) informed that in the view of development of basic macroeconomic
indicators in 2001 the growth of performance of economy occurred, it is reflected in

the increase in employment rate and real wages, in a decline in growth of market

13



prices, prices of manufactures and the continuing growth of profitability. Year-to-
year comparison showed decline in overall inflation. Within the whole year the year-

to-year inflation was moving under the lower level of the inflation target.

From the perspective of SBN (2002) the development of performance of Slovak
economy continued to progress. Growth of consumer price level in 2001 decreased
and overall inflation rate was about 3.3%. The development of consumer price level
was influenced by changes in taxes of tobacco and cigarettes. This change influenced
overall inflation by 0.41%. Compared with 2001, employment growth declined by
1.4% to 0.1%. The employment growth had the same value as average value of whole

2002 in the last quarter 2001.

Stated by SBN (2003) macroeconomic and monetary development in 2003 was
affected by the measures related to Slovakia's upcoming entry into the European
Union. The average inflation rate corresponded to 8.5% (in 2002 it was 3.5%). Prices
were driven mainly by domestic factors. These factors include the VAT increase and
the excise tax increase. Dynamic development of the Slovak economy continued due

to the increase in GDP of 4.2%

SBN (2004) announced that macroeconomic development in Slovakia in 2004 was
influenced by several important factors, which mainly included Slovakia's accession
to the European Union, as well as the completion of the tax reform. The average
inflation rate for the whole year was 7.5%. Real GDP increased by 5.5% and became
the fastest growth in the last eight years. Compared to 2003, the rate of economic
growth accelerated by 1 percentage point. Employment in 2004 grew at a slower rate
than in 2003. The number of workers in the national economy (includes employees,

entrepreneurs and contributing family workers) increased by 0.3%

14



NBS (2005) had started to implement the strategy of inflation targeting under the
ERM II since the beginning of 2005 in line with the NBS Monetary Program. Inflation
rate reached 2.8% on average. Gross domestic product grew by 6.0% and reached
only the fastest rate of growth since 1996. There was also a rise of the number of
workers on year average of 2.1%. The average nominal wage in the Slovak economy

achieved dynamic growth of 9.2%.

NBS (2006) informed that Slovak economy was developing in 2006 in the
environment of relatively strong growth of the world economy. Lending continued
developing despite the rise in interest rate. Inflation rate reached 4.3%. GDP grew by
8.3% compared to 2005. The rate of economic growth achieved 2.3%. The number of
workers increased by 3.8%, representing an acceleration of growth compared to 2005

by 1.7 percentage points. The average monthly nominal wage rose by 8.0%.

NBS (2007) and its monetary policy operated in 2007 in an environment of dynamic
economic growth and in accordance with the Monetary Program. The inflation
reached 1.9%. GDP grew in 2007 by 10.4%. The favorable economic development in
2007 was also reflected in the development of employment. Employment grew by

2.1%. The average nominal wage in the Slovak economy grew by 7.2%

Given by NBS (2008) development of economic fundaments in 2008 in Slovakia took
place in the external environment of the financial crisis, which caused a slowdown in
real economic activity. Slovakia's economic growth in 2008 reached 6.4%, while
during its growth gradually slowed from 9.3% in the first quarter to 2.5% in the
fourth quarter. Inflation on average had value of 3.9%. Employment grew by 2.8%.

The average nominal wage grew by 8.1%.

NBS (2009) reported that development of economic fundaments in 2009 in Slovakia

was mainly influenced by two most significant factors. From 1 January Slovakia

15



joined the euro area and adopted euro; the National Bank of Slovakia became part of
the Eurosystem, bringing together the central banks of the euro area countries and
the ECB. On the other hand, economic development was negatively affected by the
ongoing financial crisis, which caused the most significant drop in global economic
activity since the Great Depression. Inflation on average reached value of 0.9%. GDP
dropped by 4.7%. The decline in economic activity was also reflected in the
development of employment, which dropped by 2.4%. The impact of the economic
crisis was also reflected in the evolution of the average nominal wage growth which

in comparison with 2008 slowed by 5.1% and reached 3.0%.

From the NBS (2010) perspective macroeconomic development in Slovakia in 2010
was influenced by the fading effects of the global financial and economic crisis. The
economic recovery was reflected by a relatively strong economic growth. GDP grew
by 4.0%. The average inflation slowed its dynamics from 0.9% to 0.7%. Employment

dropped by 1.4 %. The average nominal wage growth reached 3.2 %.

NBS (2011) announced that the positive trend of Slovak economic growth continued
in 2011. Annual rate of economic growth slowed compared with the previous year.
GDP increased by 3.3%. The dynamics of HICP average inflation increased from 0.7%
in 2010 to 4.1%. Employment grew by 1.8%. The average nominal wage growth was

2.2%.

NBS (2012) reported that in 2012 Slovak economy development compared to the
previous year slowed. Gross domestic product rose by 2.0%. The dynamics of HICP
average inflation slowed from 4.1% to 3.7%. Employment grew only by 0.1%.
Employers were able to produce a higher volume of value added and total GDP with
practically unchanged employment. Average nominal wage growth compared to the

previous year accelerated by 0.2% and reached 2.4%.

16



NBS (2013) informed that in 2013 there was a further cooling of economic dynamism.
Gross domestic product rose over the year by 0.9%. The dynamics of HICP average
inflation slowed from 3.7% to 1.5%. In terms of comparison of the levels of the main
macroeconomic indicators to pre-crisis year 2008, it is clear that the state before the
crisis had not been achieved only in employment. Employment fell by 0.8%. The
average nominal wage growth reached the same dynamics as in the previous year -

2.4%.

According to NBS (2015) “The Slovak economy maintained a steady growth
momentum of 0.6% quarter-on-quarter throughout the last quarter of 2014. Gross
domestic product increased in the fourth quarter of 2014 by 0.6% quarter-on-quarter
and by 2.4% year-on-year. A slowdown was recorded in the annual rate of growth.
The year-on-year dynamics of compensation per employees is currently at the level

of 2.5%. Wage dynamics in the fourth quarter weakened from 4.2% to 3.5%. “

3.3. Selection of variables

Alexova (2012) in her paper focuses on the factors of inflation for some European
Union members (Czech Republic and Slovakia included) during the period from
1996 to 2011. Variables for the models were nominal wage, productivity and
unemployment rate. Except unemployment rate, which was not used in this thesis
due to unsatisfactory results, all variables which Alexova used were used also in

models of this thesis.

Cigan, Jevcdk, Pradelle and Z4kova (2008) were determining relationship of
exchange rate and inflation rate in Slovakia. The results show that exchange rate

pass-through to inflation.

17



Babecka-Kucharc¢kukova (2009) was estimating the exchange rate pass-through
(ERPT) for the Czech Republic. It was reported here that the transmission rate of the
exchange rate shock to all prices is quite fast. In absolute terms, but the projection of
the exchange rate does not exceed 25-30%. Thus the exchange rate was used in

process of designing of the model of inflation of Czech Republic.

According to Folger “In general, as interest rates are lowered, more people are able to
borrow more money. The result is the spending is increased, economy grows and
inflation increases.” Thus the nominal exchange rate was also used in process of

designing the models.
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4. MATERIALS AND METHODS

In March 2007 CNB declared a new inflation target of 2%. It was effective from
January 2010. CNB endeavors to ensure that actual inflation does not differ from the

target by more than one percentage point on both sides.

The role of the NBS, as a member of the euro area, is to participate in the common
monetary policy which is determined by the ECB. The primary objective of the euro
area monetary policy is to maintain price stability. Quantitative definition of price
stability is according to the Governing Council "Year-on-year increase in the HICP

for the euro area of below 2%".

The methodology from thesis assignment had to be adjusted, because OLS was too
simple for the analysis of inflation rates. Thus there had to be used Autoregressive
Distributed Lag Model (ARDL) of different orders - I(0) and I(1). The broad objective
was specified. Its aim was to determine the relationship between monetary policy
activities and inflation in both countries, identify factors influencing inflation and
describe the relationships between them and inflation. There was also a problem
with the time period and its frequency, because it was impossible to find suitable
monthly data. Therefore there were found quarterly data from the first quarter 2000
to the third quarter 2014. Also the methodology for the secondary objective was
edited. For the purpose of this objective did not have to be created econometric
model, the comparison was therefore performed just from the plotted values.
Frequency of time period was monthly, the country Czech Republic, the specific

market was communication market and time period from 2004 to 2014.

The thesis utilized as a source statistical data obtained from Eurostat and OECD,
which are in the form of time series. It examined the development of inflation

calculated using HICP in the Czech Republic after 2000 and also compared it with

19



the inflation in Slovakia in the same time period. The data were chosen in order to
compare development of inflation before and in Global Financial Crisis which started
in 2008. This crisis is a result of subprime mortgage crisis in USA. In September 2008

stock markets worldwide experienced a deep slump.

4.1. Methodology

The study uses both qualitative and quantitative method. Since the variables were
integrated of different orders, then the study used an Autoregressive Distributed Lag
Model (ARDL) of different orders - 1(0) and I(1) and they have one cointegrating
relationship in case of Czech model and two cointegrating relationship in case of
Slovak model. I(0) means the variable was stationary at level form and I(1) means the
variable was stationary after first order differencing. All variables were tested using
Augmented Dickey-Fuller test invented by Dickey and Fuller (1979). The variables

which were not stationary were first order differenced to remove unit roots.

The variables were also tested for cointegration using the Johansen Cointegration test
which was introduced by Johansen (1988). The optimum lag length was decided
using Akaike Information Criterion (AIC) introduced by Akaike (1974), Bayesian
Information Criterion (BIC) developed by Schwarz (1978) and Hannan-Quinn
Criterion (HQC) introduced by Hannan and Quinn (1979).

The data was tested for seasonality. There was found from the plotted values that

seasonality did not occur among data.

Software GRETL was used for modeling and verifying the model. GRETL is an open
source computer statistical system, mainly used in econometrics. The name
originated as an acronym for "Gnu Regression, Econometrics and Time-series

Library", which express the determination of the system.
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Two sample regression models of inflation between Czech Republic and Slovakia
were compared. The variables of each model were the same for each country and
they include: the real exchange rate (e), real GDP growth (g), nominal interest rate (I)

and nominal wage (W).

The form of the models is given by:

Amy = Bo+ X Bl + Xyider; + X 0kAGe—k + X @Al + X 0 AWy +
Oomtr—1 + 01601 + 029,11 + 0311 + O, Wi g+ & (1)

Where f, is a constant, f;,v;, 6k, @, and w,, are regression coefficients, A means

difference of the first order and i, j, k, 1 and m determine number of lags. ¢, is a

random disturbance term.

4.2. Additional methodology

The ARDL models were verified by specification, heteroskedasticity and
autocorrelation. Arshed (2014) noted that if the sample size is higher than 30, then
the normality issue can be ignored as per central limit theorem. Both, Czech and
Slovak models have sample size higher than 30 and thus Normality test was not
performed. But even then there were some problems with the models thus the

models were adjusted to meet the requirements.

Regression Equation Specification Error Test (RESET) test introduced by Ramsey
(1969) was used to test for model specification and Non-linearity test for verifying
the specification of the model, Non-linearity test could not be used when number of
observations was less than number of parameters. For testing the heteroskedasticity
there were used White test introduced by White (1980) and Breusch-Pagan test
introduced by Breusch and Pagan (1979) in case when number of observations was

less than number of parameters and thus White test could not be performed. There
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was also used Durbin-Watson test introduced by Durbin and Watson (1971) for

testing autocorrelation. And last test which was used was Collinearity test.

After designing the model it was found that the level form variables in the ARDL
model had long-run relationship after Bounds testing introduced by Pesaran, Shin
and Smith (2001). Therefore an Error Correction Model was used to estimate their
short-run relationships. The long run relationships were estimated as elasticities

calculated as:

6
E=-5 @
L

where 6, is coefficient of the lagged level form inflation and 8; is coefficient of the

certain lagged level form independent variable. The variable is determined by i.

There was performed simple analysis of plotted values of inflation in communication

market compared with average market.
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5. RESULTS AND DISCUSSION

5.1. Results

The data was tested for unit roots using the Augmented Dickey Fuller method. The

result can be seen in tables 1 and 2.

Table 3 - ADF test table — Czech republic

ADF test table — Czech republic

Variable Level form p-value  First order difference p-value  Result
HICP inflation 0.966 0.005 I(1)
Real exchange rate  0.275 p<0.001 I(1)
Nom. interest rate ~ 0.579 0.028 I(1)
Real GDP growth ~ 0.011 1(0)
Nom. wage 0.049 1(0)

Source: obtained from GRETL

The table 4 shows on what orders variables of Czech model are integrated.

Table 5 - ADF test table — Slovakia

ADF test table — Slovakia

Variable Level form p-value First order difference p-value  Result
HICP inflation 0.243 0.043 I(1)
Real exchange rate  0.002 1(0)
Nom. interest rate ~ 0.600 p<0.001 I(1)
Real GDP growth 0.021 I(0)
Nom. wage 0.010 1(0)

Source: obtained from GRETL

The table 6 shows on what orders variables of Slovak model are integrated. Models
were also tested for cointegration using the Johansen test. The result can be seen in

tables 7 and 8.
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Table 9 - Johansen test — Czech Republic

Johansen test — Czech Republic

Rank Eigenvalue  Trace test p-value  Lmaxtest p-value

0 0.671 104.76 [p<0.001] 61.099 [ p<0.001]
1 0.362 43.665 [0.117] 24.697 [0.1123]

2 0.216 18.968 [0.506] 13.415 [0.429]

3 0.071 5.553 [0.749] 4.025 [0.850]

4 0.027 1.528 [0.216] 1.528 [0.216]

Source: obtained from GRETL

The Czech p-value shows that these variables have at most one cointegration

relationship.

Table 10 - Johansen test — Slovakia

Johansen test — Slovakia

Rank Eigenvalue  Trace test p-value  Lmaxtest p-value
0 0.428 74.449 [0.019] 30.693 [0.114]
1 0.290 43.756 [0.115] 18.872 [0.437]
2 0.238 24.884 [0.171] 14.977 [0.303]
3 0.107 9.907 [0.293] 6.191 [0.595]
4 0.065 3.711 [0.054] 3.711 [0.054]

Source: obtained from GRETL

The Slovak p-value shows that these variables have at most one cointegration

relationship.

The optimum lag length was decided using AIC, BIC and HQC. The result can be

seen in tables 11 and 12.
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Table 13 - VAR lag selection — Czech Republic

VAR lag selection — Czech Republic

lags loglik p(LR) AlIC BIC HQC

1 -306.446 13.194 14.330* 13.628
2 -263.056 p<0.001 12.473 14.556 13.269
3 -240.430 0.008 12.566 15.596 13.724
4 -208.736 p<0.001 12.303 16.281 13.823
5 -162.975 p<0.001 11.490 16.413 13.371
6 -139.191 0.004 11.537 17.408 13.781
7 -85.990 p<0.001 12.461 17.249 13.036
8 2.064 p<0.001 7.958* 15.723 10.926*

Source: obtained from GRETL

The optimum lag length for Czech model was decided to be 8.

Table 14 - VAR lag selection — Slovakia

VAR lag selection — Slovakia

lags loglik p(LR) AlIC BIC HQC

1 -442.272 18.520 19.657* 18.955
2 -416.394 0.001 18.486 20.569 19.282
3 -399.293 0.104 18.796 21.826 19.954
4 -381.503 0.078 19.079 23.056 20.598
5 -328.143 p<0.001 17.966 22.891 19.848
6 -272.760 p<0.001 16.775 22.646 19.018
7 -199.929 p<0.001 14.899 21.717 17.505
8 -117.030 p<0.001 12.629% 20.394 15.596*

Source: obtained from GRETL

The optimum lag length for Slovak model was decided to be 8.

Data was checked for seasonality using plotted values of the data. They can be seen

in figures 3 and 4.
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Figure 5 — Plotted values of the Czech data
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From the plotted values is obvious that there is no seasonality.

5.1.1. Designing the Czech model

The study designed model for Czech HICP using ARDL method. Number of lags
was decided to be 8 and that is why model has high amount of variables. The model
with only significant variables designed by sequential elimination of variables using

two-sided p-value = 0.10 can be seen in table 15.

Table 16 - CZ ARDL 1

Model: ARDL, using observations 2002:2-2014:3 (T = 50)
Dependent variable: d_CZ_HICP

Variable Coefficient Std. error t-ratio p-value
const -12.307 1.940 -6.343 p<0.001
CZ_HICP_1 0.446 0.061 7.259 p<0.001
CZ_ex_rate_1 -0.293 0.046 -6.299 p<0.001
CZ_int_rate_1 -0.678 0.119 -5.706 p<0.001
CZ r_gdp_gr 1 0.189 0.050 3.801 0.002

CZ_wage_1 -0.326 0.066 -4.914 p<0.001
d_CZ ex_rat_1 0.502 0.069 7.234 p<0.001
d_CZ_ex_rat 2 0.359 0.059 6.085 p<0.001
d_CZ_ex_rat 3 0.458 0.069 6.592 p<0.001
d_CZ_ex_rat_4 0.498 0.062 8.067 p<0.001
d_CZ_ex_rat 5 0.374 0.062 5.996 p<0.001
d_CZ_ex_rat 6 0.449 0.069 6.554 p<0.001
d_CZ_int_ra_4 2915 0.394 7.396 p<0.001
d_CZ_int ra_6 -2.088 0.444 -4.700 p<0.001
d_CZ_int_ra_7 -1.730 0.592 -2.920 0.011

d_CZ_int ra_8 -5.138 0.489 -10.517 p<0.001
d CZ r gdp_1 -0.376 0.072 -5.201 p<0.001
d CZ r gdp_ 2 -0.524 0.148 -3.552 0.003

d CZ r gdp_3 -1.864 0.236 -7.916 p<0.001
d CZ r gdp_ 4 -1.232 0.165 -7.482 p<0.001
d_CZ r_gdp_6 -0.619 0.077 -8.043 p<0.001
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d CZr gdp_7

d CZ r_gdp_ 8
d_CZ_wage_2
d_CZ_wage_3
d_CZ_wage_4
d_CZ_wage_5
d_CZ_wage_6
d_CZ_wage_7
d_CZ_HICP_1
d_CZ_HICP_2
d_CZ_HICP_3
d_CZ _HICP_4
d_CZ_HICP_5
d_CZ_HICP_6

0.299
-0.622
-0.170
-0.215
0.211
0.300
0.457
0.256
-0.428
-0.518
-0.854
-0.881
-1.427
-1.867

0.086
0.116
0.042
0.031
0.057
0.053
0.075
0.047
0.085
0.112
0.112
0.131
0.204
0.166

3.490
-5.346
-4.067
-6.852
3.679
5.649
6.074
5.429
-5.039
-4.633
-7.600
-6.743
-7.013
-11.241

0.004
p<0.001
0.001

p<0.001
0.002

p<0.001
p<0.001
p<0.001
p<0.001
p<0.001
p<0.001
p<0.001
p<0.001
p<0.001

R2=10.92, F(35, 14) = 211.693 and P-value(F) <0.001

Plotted first model of inflation can be seen in figure 5.

Figure 5 — CZ Actual vs. fitted values 1
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The ARDL model was diagnosed (specification, heteroskedasticity, autocorrelation

and multicollinearity). The results can be seen in table 17.

Table 18 — CZ Diagnostics 1

Test p-value Discussion

RESET test (squares & cubes) p<0.001 Problem with specification

Non-linearity test Could not be performed

White test Could not be performed
Breusch-Pegan test 0.002 Problem with heteroskedasticity
Durbin-Watson test 0.701 Autocorrelation is not present
Collinearity test Problem with multicollinearity

Source: obtained from GRETL

There were some problems with the model thus the model was adjusted by omitting
some of the variables to meet the requirements. The final model designed by
sequential elimination of variables using two-sided p-value = 0.10 can be seen in

table 9.
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Table 19 - CZ ARDL 2

Model: ARDL, using observations 2001:4-2014:3 (T = 52)

Dependent variable: d_CZ_HICP

Variable Coefficient ~ Std. error t-ratio p-value
const 3.640 0.922 3.946 p<0.001
CZ_HICP_1 -0.054 0.015 -3.651 0.001
CZ_ex_rate_1 0.038 0.011 3.398 0.002
CZ_wage_1 -0.109 0.038 -2.888 0.007
d_CZ_ex_rat_2 -0.082 0.034 -2.402 0.022
d_CZ_ex_rat_5 -0.062 0.035 -1.790 0.082
d_CZ_int_ra_4 1.612 0.444 3.633 0.001
d_CZ_int_ra_6 0.942 0.311 3.030 0.005
d CZ r gdp_3 -0.417 0.118 -3.522 0.001
d_CZ r gdp_4 0.316 0.121 2.619 0.013
d_CZ_r gdp_6 -0.177 0.068 -2.608 0.013
d_CZ_wage_4 0.261 0.081 3.203 0.003
d_CZ_wage_5 0.228 0.087 2.620 0.013
d_CZ_wage_6 0.130 0.055 2.361 0.024
d_CZ_HICP_3 -0.457 0.104 -4.408 p<0.001
d_CZ_HICP_5 -0.499 0.185 -2.703 0.011
d_CZ_HICP_6 -0.565 0.080 -7.099 p<0.001

R2=10.607, F(16, 35) = 8.475 and P-value(F) <0.001

Source: obtained from GRETL

This ARDL model was also diagnosed (specification, heteroskedasticity,

autocorrelation and multicollinearity). The results can be seen in tables 20 and 21.

The table 22 shows results of specification, heteroskedasticity and correlation tests.
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Table 23 — CZ Diagnostics 2

Test p-value

Discussion

RESET test (squares & cubes) 0.055
Non-linearity test (squares) 0.674
White test 0.816
Durbin-Watson test 0.495

No problem with specification

No problem with specification

No problem with heteroskedasticity

Autocorrelation is not present

Source: obtained from GRETL

The table 24 shows results of collinearity test. Values > 10.0 may indicate a

collinearity problem.

Table 25 — CZ Diagnostics 3

Collinearity test
CZ_HICP_1 9.209
CZ_ex_rate 1 7.824
CZ_wage_1 1.842
d_CZ_ex_rat_2 1.987
d CZ ex _rat 5 2.258
d_CZ_ int_ra_4 2.229
d CZ int_ ra_6 2.025
d CZ_r gdp_ 3 3.902
d CZ_r gdp_ 4 3.982
d CZ_r gdp_ 6 1.772
d_CZ_wage 4 2.417
d_CZ_wage_5 2.666
d_CZ_wage_6 2.013
d_CZ_HICP_3 1.853
d_CZ_HICP_5 2.256
d_CZ_HICP_6 1.966

There are no issues in the ARDL model.

31

Source: obtained from GRETL



Plotted final model of inflation of Czech Republic can be seen in figure 6.

Figure 6 — CZ Actual vs. fitted values 2
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After modeling ARDL model there have been omitted level form variables to
determine long-run relationship using Bounds test. There were all five level form
variables therefore it were used Critical Values Bounds for F-statistics with no
intercept with significance level 0.05 and k=3, where k is number of omitted
variables. 1(0) Critical Value Bounds is 2.45 and I(1) Critical Value Bounds is 3.63.
After omitting the variables GRETL calculated F-statistics, which was F(3, 35) = 8.57.

This means there is long-run relationship in the model.

After Bounds test there was created OLS model with inflation as dependant variable

and all other level form variables as independent variables. This model can be seen in

table 26.
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Table 27 - CZ OLS

Model: OLS, using observations 2000:1-2014:3 (T = 59)
Dependent variable: CZ_HICP

Variable Coefficient Std. error t-ratio p-value
const 64.645 6.812 9.491 p<0.001
CZ_ex_rate 0.446 0.055 8.141 p<0.001
CZ_int_rate -2.031 0.492 -4.131 p<0.001
CZ_r_gdp_growth -0.465 0.200 -2.338 0.024
CZ_wage -0.246 0.286 -0.861 0.393
R2=0.888, F(4, 54) = 106.735 and P-value(F) < 0.001 Source: obtained from GRETL

There were saved residuals from this model.

Another task was to complete Error Correction Model. This model has as dependant
variable first order differenced inflation (not lagged) and all other first order
differenced variables (lagged by 1 to 4, because the thesis is working with quarterly
data and this model works with one lagged year) and saved residuals from previous

model (lagged by 1) as independent variables. The model can be seen in table 28.

Table 29 - CZ - ECM

Model: ECM, using observations 2001:2-2014:3 (T = 54)
Dependent variable: d_CZ_HICP

Variable Coefficient Std. error t-ratio p-value
const 0.794 0.157 5.049 p<0.001
d_CZ_ex_rat_2 -0.109 0.028 -3.835 p<0.001
d_CZ_int_ra_2 1.448 0.525 2.761 0.008
d_CZ_int_ra_4 0.802 0.372 2.155 0.036
d_CZ_wage 4 0.116 0.058 1.989 0.052
cz_e_1 -0.06 0.029 -2.076 0.043
R2=0.247, F(5, 48) = 3.497 and P-value(F) = 0.009 Source: obtained from GRETL

It can be determined from the regression coefficient of the residuals from previous
model that 6% of deviations of inflation are restored in one quarter from the

equilibrium.
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From the ARDL model, which is visible in table 9, can be calculated elasticity for all

present variables in the model using their regression coefficients.

Elasticity of exchange rate is calculated by:

E.C7 = (90)_ (—0.0537854)_1430 3
== \g,/ — \0.0376038 ) )

Where 6, is the coefficient of the lagged level form inflation and 6, is coefficient of
the lagged level form real exchange rate. The result can be interpreted so that change

in exchange rate by 1 point causes change in inflation by 1.430 point.

Elasticity of nominal wage is calculated by:

EC7 = (00)_ (—0.0537854)_ 0.492 (4
=7 \e,) \-0.109263/) )

Where 6, is the coefficient of the lagged level form inflation and 6, is coefficient of
the lagged level form nominal wage. The result can be interpreted so that change in

nominal wage by 1 point causes change in inflation by -0.492 point.

5.1.2. Designing the Slovak model

The study designed model for Czech HICP using ARDL method. Number of lags
was decided to be 8 and that is why model has high amount of variables. The model
with only significant variables designed by sequential elimination of variables using

two-sided p-value = 0.10 can be seen in table 30.
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Table 31 - SK ARDL 1

Model: ARDL, using observations 2002:2-2014:3 (T = 50)
Dependent variable: d_SK_HICP

Variable Coefficient ~ Std. error t-ratio p-value
const 31.215 2.688 11.611 p<0.001
SK_HICP_1 -0.234 0.019 -12.305 p<0.001
SK_ex_rate_1 0.053 0.011 4.880 p<0.001
SK_int_rate_1 -2.025 0.194 -10.451 p<0.001
SK_r_gdp_gr_1 -0.351 0.033 -10.554 p<0.001
SK_wage_1 -0.741 0.091 -8.113 p<0.001
d_SK_ex_rat_1 -0.268 0.042 -6.366 p<0.001
d_SK_ex_rat_2 0.117 0.031 3.743 0.003

d_SK_ex_rat_3 -0.144 0.042 -3.417 0.006

d_SK_ex_rat_4 0.135 0.027 4991 p<0.001
d_SK_ex_rat_5 -0.205 0.033 -6.179 p<0.001
d_SK_ex_rat_6 -0.127 0.013 -9.418 p<0.001
d_SK_int_ra_1 1.763 0.248 7.122 p<0.001
d_SK_int_ra_2 1.801 0.274 6.563 p<0.001
d_SK_int_ra_3 1.895 0.259 7.317 p<0.001
d_SK int ra_4 1.201 0.131 9.172 p<0.001
d_SK_int_ra_5 1.491 0.200 7.475 p<0.001
d_SK_ int ra_6 0.878 0.151 5.828 p<0.001
d_SK_int_ra_7 1.321 0.270 4.883 p<0.001
d_SK_int_ra_8 0.555 0.136 4.086 0.002

d SK r gdp_ 1 0.449 0.043 10.529 p<0.001
d_SK_r_gdp_ 2 0.360 0.043 8.385 p<0.001
d_SK_r_gdp_ 3 0.083 0.035 2.368 0.037

d_SK_r_gdp_ 5 -0.155 0.026 -6.042 p<0.001
d SK r gdp_ 6 -0.492 0.056 -8.820 p<0.001
d_SK_r_gdp_ 8 -0.179 0.037 -4.880 p<0.001
d_SK_wage_1 0.791 0.087 9.140 p<0.001
d_SK_wage_2 0.864 0.088 9.832 p<0.001
d_SK_wage_3 0.995 0.085 11.746 p<0.001
d_SK_wage_4 0.754 0.065 11.612 p<0.001
d_SK_wage_5 0.259 0.050 5.229 p<0.001
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d_SK_wage_6 -0.303 0.040 -7.497 p<0.001
d_SK_wage_7 -0.163 0.031 -5.288 p<0.001
d_SK_wage_8 -0.146 0.020 -7.196 p<0.001
d_SK_HICP_2 0.649 0.107 6.083 p<0.001
d_SK_HICP_3 0.189 0.059 3.230 0.008

d_SK_HICP_5 -0.255 0.038 -6.759 p<0.001
d_SK_HICP_6 -0.770 0.054 -14.283 p<0.001
d_SK_HICP_7 -0.403 0.069 -5.842 p<0.001

R2=0.959, F(38, 11) = 462.792 and P-value(F) < 0.001

Plotted model of inflation can be seen in figure 6.

Figure 7 — SK Actual vs. fitted values 1
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The ARDL model was diagnosed (specification, heteroskedasticity, autocorrelation

and multicollinearity). The results can be seen in table 32.
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Table 33 — SK Diagnostics 1

Test p-value Discussion

RESET test (squares & cubes) 0.022 Problem with specification

Non-linearity test Could not be performed

White test Could not be performed
Breusch-Pegan test 0.077 No problem with heteroskedasticity
Durbin-Watson test 0.991 Autocorrelation is not present
Collinearity test Problem with multicollinearity

Source: obtained from GRETL

There were some problems with the model thus the model was adjusted by omitting
some of the variables to meet the requirements. The final model designed by
sequential elimination of variables using two-sided p-value = 0.25 can be seen in

table 34.

Table 35 - SK ARDL 2

Model: ARDL, using observations 2001:4-2014:3 (T = 52)
Dependent variable: d_SK_HICP

Variable Coefficient ~ Std. error t-ratio p-value
const 6.685 2.575 2.596 0.013
SK_HICP_1 -0.044 0.018 -2.494 0.017
SK_ex_rate_1 -0.018 0.010 -1.808 0.078
SK_wage_1 -0.103 0.034 -2.996 0.005
d_SK_int_ra_4 -0.546 0.177 -3.082 0.004
d_SK_wage_1 0.067 0.047 1.417 0.164
d_SK_wage_3 0.044 0.028 1.583 0.121
d_SK_HICP_1 0.112 0.084 1.343 0.186
d_SK_HICP_2 -0.105 0.082 -1.282 0.207
d_SK_HICP_3 -0.105 0.090 -1.173 0.247
d_SK_HICP_4 0.440 0.144 3.059 0.004
R2=0.498, F(10, 43) = 9.876 and P-value(F) < 0.001 Source: obtained from GRETL

This ARDL model was also diagnosed (specification, heteroskedasticity,

autocorrelation and multicollinearity). The results can be seen in tables 36 and 37.
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The first table shows results of specification, heteroskedasticity and correlation tests.

Table 38 — SK Diagnostics 2

Test p-value Discussion

RESET test (squares & cubes) 0.175 No problem with specification

Non-linearity test (squares) 0.713 No problem with specification
White test 0.182 No problem with heteroskedasticity
Durbin-Watson test 0.212 Autocorrelation is not present

Source: obtained from GRETL

The second table shows results of collinearity test. Values > 10.0 may indicate a

collinearity problem.

Table 39 — SK Diagnostics 3

Collinearity test
SK_HICP_1 4.227
SK_ex_rate_1 3.358
d_SK int_ra_4 1.076
SK_wage_1 2.015
d_SK_wage_1 1.856
d_SK_wage 3 1.106
d_SK_HICP_1 1.205
d_SK_HICP_2 1.184
d_SK_HICP_3 1.154
d_SK_HICP_4 1.131

Source: obtained from GRETL

There are no issues in the ARDL model.

Plotted final model of inflation of Slovakia can be seen in figure 8.
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Figure 8 — SK Actual vs. fitted values 2

Actual and fitted d_SK_HICF

Ry - T T T T T T T
fitted
actual

d_SK_HICP
[ %]
T

2000 2002 2004 2006 2008 2010 2012 2014

Source: obtained from GRETL

After modeling ARDL model there have been omitted level form variables to
determine long-run relationship using Bounds test. There were all five level form
variables therefore it were used Critical Values Bounds for F-statistics with no
intercept with significance level 0.05 and k=3, where k is number of omitted
variables. 1(0) Critical Value Bounds is 2.45 and I(1) Critical Value Bounds is 3.63.
After omitting the variables GRETL calculated F-statistics, which was F(3, 43) = 3.67.

This means there is long-run relationship in the model.

After Bounds test there was created OLS model with inflation as dependant variable

and all others level form variables as independent variables. This model can be seen

in table 40.
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Table 41 - SK OLS

Model: OLS, using observations 2000:1-2014:3 (T = 59)
Dependent variable: SK_HICP

Variable Coefficient Std. error t-ratio p-value
const 152.268 4.274 35.630 p<0.001
SK_ex_rate -0.368 0.061 -6.007 p<0.001
SK_int_rate -2.577 0.734 -3.510 0.001
SK_r_gdp_growth -1.095 0.179 -6.117 p<0.001
SK_wage -1.027 0.232 -4.420 p<0.001
R2=0.884, F(4, 54) = 103.583 and P-value(F) < 0.001 Source: obtained from GRETL

There were saved residuals from this model.

Another task was to complete Error Correction Model. This model has as dependant
variable first order differenced inflation (not lagged) and all other first order
differenced variables (lagged by 1 to 4 — because the thesis is working with quarterly
data and this model works with one lagged year) and saved residuals from previous

model (lagged by 1) as independent variables. The model can be seen in table 42.

Table 43 - SK ECM

Model: ECM, using observations 2001:2-2014:3 (T = 54)
Dependent variable: d_SK_HICP

Variable Coefficient Std. error t-ratio p-value
const 0.693 0.113 6.158 p<0.001
d_SK_int _ra_3 0.500 0.270 1.855 0.070
d_SK_int ra_4 -0.613 0.300 -2.044 0.046

d SK r gdp_ 4 0.154 0.034 5.256 p<0.001
sk_e_1 -0.048 0.032 -2.101 0.041
R2=10.261, F(4, 49) = 7.590 and P-value(F) < 0.001 Source: obtained from GRETL

It can be determined from the regression coefficient of the residuals from previous
model that 2% of deviations of inflation are restored in one quarter from the

equilibrium.
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From the ARDL model, which is visible in table 16, can be calculated elasticity for all

chosen variables using their regression coefficients.

Elasticity of exchange rate is calculated by:

E.SK = (60)_ (—0.0444193)_ 2526 (S
=27 \e,/ \-0.0175869/ ()

Where 6, is the coefficient of the lagged level form inflation and 6, is coefficient of
the lagged level form real exchange rate. The result can be interpreted so that change

in exchange rate by 1 point causes change in inflation by -2.53 point.

Elasticity of nominal wage is calculated by:

E.SK = (90)_ (—0.0444193)_ 0.430 (6
<7 \e,/ T \-0103262/) (6)

Where 6, is the coefficient of the lagged level form inflation and 6, is coefficient of
the lagged level form nominal wage. The result can be interpreted so that change in

nominal wage by 1 point causes change in inflation by -0.43 point.
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The comparison of communication market and average was performed using plotted

values. They can be seen in figure 9.

Figure 9 — Inflation in communication market and the average
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Source: obtained from GRETL, data from Eurostat

From the plotted values is obvious that inflation in this market differs with the
average almost for the whole period. In the beginning of the period prices of
communication were growing faster than the average. In 2007 the prices were
moving almost the same as the average, but then the prices started rapidly

decreasing. In 2014, after 7 years, prices were finally getting close to the average.

5.2. Discussion

It can be seen in the results that inflation of Czech Republic is influenced by same
long-term factors as inflation of Slovakia. These factors are nominal wage and

exchange rate. In Czech model change in nominal wage by 1 point causes change in
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inflation by -0.49 point and exchange rate by 1 point causes change in inflation by
1.43 point. In Slovak model change in nominal wage by 1 point causes change in
inflation by -0.43 point and change in exchange rate by 1 point causes change in
inflation by -2.53 point. The result is strange in case of Czech and Slovak nominal
wage, because when wage is higher, consumption should increase and therefore

inflation should increase as well. But it can occur.

According to Alexova (2012) “In the Czech Republic and Hungary, prices are mainly
determined by developments in domestic markets, mostly by developments in unit
labour costs. Price changes in Slovakia are 70% attributable to unit labor cost
fluctuations and almost 30% is related to import prices.” This result proves that

inflation is connected with nominal wage same as result of this study.

Cigan, Jevcdk, Pradelle and Z&kova (2008) and Babecka-Kucharckukova (2009)
reported that exchange rate pass-through to inflation in those countries. With respect
to their work and work of Alexova (2012) it can be assumed results of this thesis from

this point of view are correct.

Although the models predominate factors listed at the beginning of the work are
domestic factors. It must be taken into account that they are influenced by foreign
influences (GDP growth was inter alia caused by foreign demand). Inflationary
effects of domestic factors are largely influenced by external factors. According to the
results and results of other studies inflation is actually rather a consequence of global
price trends in the context of world events. Regulated prices and changes in revenue
from VAT seem to also have an influence on inflation. The impact in the period
before the crisis was not possible to determine and compare with the crisis period.
The fact that results from studies from different period differ and models can contain

other factors suggest that the factors affecting inflation evolves over time.
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The situation of the Czech economy when inflation rate is below target and declining
CNB should contribute foreign exchange interventions to increase price level back to
inflation target. Lowering interest rates is not possible; the rate reached almost its
minimum. But in the long run foreign exchange intervention causes the growth of

money supply.

In case of inflation of Slovakia the situation is nearly identical. The results show that
in both models are same factors influencing inflation in a long-run. Therefore it can

be assumed development of these two countries is influence by similar factors.
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6. CONCLUSION

The main objective of this work was to identify the main inflationary factors in the

Czech Republic and Slovakia and to compare them.

The main goal of the work was subsequently met by fulfillment of sub-objectives.
Main concepts related to inflation, the theoretical foundations of the relationship of
inflation with other macroeconomic variables and the effects of inflation on economic

subjects were mentioned in the introduction and literature review.

Inflation was also described from the perspective of the CNB and also

macroeconomic indicators that CNB uses were given.

The practical part is based on empirical analysis, which was performed by ARDL
models. Using this type of models the main inflationary factors in the Czech Republic
and Slovakia were identified. It confirmed that one factor is not enough for the
clarification of inflation, but it was needed a combination of several factors.
Identified factors describe the inflation rate from 50 to 61%, which are reasonable
numbers considering how complex phenomenon inflation is and how many
influences are involved in its development. The resulting models are well specified;

they were not difficult to build and are clearly interpretable.

Discussion was held based on the identified factors, which dealt with the accuracy of

the results.

45



7. REFERENCES

[1] MANKIW NG. Macroeconomics. 2010. 7th Edition. Worth Publishers.

[2] GUJARATI, D N. — PORTER, D C. Basic econometrics. 2009. Boston: McGraw-Hill
Irwin. 922 s. ISBN 978-007-127625-2.

[3] SAMUELSON, P A. - NORDHAUS, W D. Econometrics: 16t ed. 1998. 1. McGraw —
Hill Companies, Inc.

[4] ABEL Andrew B., BERNANKE Ben S., CROUSHORE Dean. - Macroeconomics 6th
ed. 2008. Boston: Addison Wesley.

[5] Europa. Europa. [online]. [cit. 2015-04-21]. Available from:
https://www.ecb.europa.eu/ecb/educational/hicp/html/index.en.html

[6] Europa. Europa. [online]. [cit. 2015-04-21]. Available from:
https://www.ecb.europa.eu/mopo/intro/html/index.en.html

[7] KOVANDA, Lukas$, GALLISTI, Vladan: Cesi zaplacou pfisti rok. Tyjden. 2008, ro.
XV, ¢is. 40, s. 16-20.

[8] RAMANATHAN, Ramu. Introductory Econometrics with Applications. 2002. South-
western Thomson Learning,.

[9] WOOLDRIDGE Jeffrey, Introductory Econometrics: A Modern Approach, 2008.
Cengage Learning.

[10] GUJARATI, D N. — PORTER, D C. Basic econometrics. 2009. 5. vyd. Boston:
McGraw-Hill Irwin.

[11] Czech  National Bank.CNB. [online]. [cit.  2015-04-21].  Available
from:https://www.cnb.cz/en/monetary_policy/inflation_targeting. html

[12] National Bank Slovakia. NBS. [online]. [cit. 2015-04-21]. Available
from:http://www.nbs.sk/en/monetary-policy/ecb-monetary-policy-since-2009

[13] SCHWARZ, Gideon E., "Estimating the dimension of a model", Annals of
Statistics. 1978.

46


https://www.ecb.europa.eu/ecb/educational/hicp/html/index.en.html
https://www.ecb.europa.eu/mopo/intro/html/index.en.html
https://www.cnb.cz/en/monetary_policy/inflation_targeting.html
http://www.nbs.sk/en/monetary-policy/ecb-monetary-policy-since-2009

[14] HANNAN, E. J,, and B. G. QUINN, "The Determination of the order of an
autoregression”, Journal of the Royal Statistical Society, Series B. 1979.

[15] DICKEY, D. A., FULLER, W. A. "Distribution of the Estimators for
Autoregressive Time Series with a Unit Root". Journal of the American Statistical
Association. 1979.

[16] AKAIKE, H., "A new look at the statistical model identification", Transactions
on Automatic Control. 1974.

[17] RAMSEY, J. B. "Tests for Specification Errors in Classical Linear Least Squares
Regression Analysis". Journal of the Royal Statistical Society. 1969.

[18] WHITE, H. "A Heteroskedasticity-Consistent Covariance Matrix Estimator
and a Direct Test for Heteroskedasticity". Econometrica. 1980.

[19] DURBIN, J.; WATSON, G. S. "Testing for serial correlation in least squares
regression.III". Biometrika. 1971.

[20] PESARAN, M. H,, SHIN, Y. and SMITH, R. J. Bounds testing approaches to
the analysis of level relationships. Journal of Applied Econometrics, 2001. 289-326.
[21] BREUSCH, T. S.; PAGAN, A. R. "A Simple Test for Heteroscedasticity and

Random Coefficient Variation". Econometrica. 1979. 1287-1294

[22] Arshed, Noman. "A Manual for ARDL Approach to Cointegration." Noman
Arshed. [online]. 16 Nov. 2014. [cit. 2015-04-21]. Available from:
https://nomanarshed.wordpress.com/2014/11/16/a-manual-for-ardl-approach-to-
cointegration/

[23] KLUBICKOVA, Katefina. Skuteni vs. vnimand inflace. Vnimand inflace ve
spojitosti se zavedenim eura. Praha. 2011. Bachelor Thesis. Karlova Univerzita.
Fakulta socidlnich véd. Institut ekonomickych studii.

[24] CHYTILOVA, Helena. Efficiency of Inflation Targeting in Transition Countries, the
Case of the Czech Republic. Prague. 2007. Master thesis. University of Economics.

Faculty of Economics. Department of Economic and Social Policy.

47


https://nomanarshed.wordpress.com/2014/11/16/a-manual-for-ardl-approach-to-cointegration/
https://nomanarshed.wordpress.com/2014/11/16/a-manual-for-ardl-approach-to-cointegration/

[25] Czech national bank. Monetary policy report. [online]. 2000 [cit. 2015-04-21].
Available from:
https://www.cnb.cz/miranda2/export/sites/www.cnb.cz/en/monetary_policy/infla
tion_reports/2000/2000_april/download/ir_april_2000.pdf

[26] Czech national bank. Monetary policy report. [online]. 2000 [cit. 2015-04-21].
Available from:
https://www.cnb.cz/miranda2/export/sites/www.cnb.cz/en/monetary_policy/infla
tion_reports/2000/2000_july/download/ir_july_2000.pdf

[27] Czech national bank. Monetary policy report. [online]. 2001 [cit. 2015-04-21].
Available from:
https://www.cnb.cz/miranda2/export/sites/www.cnb.cz/en/monetary_policy/infla
tion_reports/2001/2001_april/download/ir_april_2001.pdf

[28] Czech national bank. Monetary policy report. [online]. 2002 [cit. 2015-04-21].
Available from:
https://www.cnb.cz/miranda2/export/sites/www.cnb.cz/en/monetary_policy/infla
tion_reports/2002/2002_april/download/ir_april_2002.pdf

[29] Czech national bank. Monetary policy report. [online]. 2003 [cit. 2015-04-21].
Available from:
https://www.cnb.cz/miranda2/export/sites/www.cnb.cz/en/monetary_policy/infla
tion_reports/2003/2003_april/download/ir_april_2003.pdf

[30] Czech national bank. Monetary policy report. [online]. 2004 [cit. 2015-04-21].
Available from:
https://www.cnb.cz/miranda2/export/sites/www.cnb.cz/en/monetary_policy/infla
tion_reports/2004/2004_april/download/ir_april_2004.pdf

[31] Czech national bank. Monetary policy report. [online]. 2005 [cit. 2015-04-21].

Available from:

48


https://www.cnb.cz/miranda2/export/sites/www.cnb.cz/en/monetary_policy/inflation_reports/2000/2000_april/download/ir_april_2000.pdf
https://www.cnb.cz/miranda2/export/sites/www.cnb.cz/en/monetary_policy/inflation_reports/2000/2000_april/download/ir_april_2000.pdf

https://www.cnb.cz/miranda2/export/sites/www.cnb.cz/en/monetary_policy/infla
tion_reports/2005/2005_april/download/ir_april_2005.pdf

[32] Czech national bank. Monetary policy report. [online]. 2006 [cit. 2015-04-21].
Available from:
https://www.cnb.cz/miranda2/export/sites/www.cnb.cz/en/monetary_policy/infla
tion_reports/2006/2006_april/download/ir_april_2006.pdf

[33] Czech national bank. Monetary policy report. [online]. 2007 [cit. 2015-04-21].
Available from:
https://www.cnb.cz/miranda2/export/sites/www.cnb.cz/en/monetary_policy/infla
tion_reports/2007/2007_april/download/ir_april_2007.pdf

[34] Czech national bank. Monetary policy report. [online]. 2008 [cit. 2015-04-21].
Available from:
https://www.cnb.cz/miranda2/export/sites/www.cnb.cz/en/monetary_policy/infla
tion_reports/2008/2008_april/download/ir_april_2008.pdf

[35] Czech national bank. Monetary policy report. [online]. 2009 [cit. 2015-04-21].
Available from:
https://www.cnb.cz/miranda2/export/sites/www.cnb.cz/en/monetary_policy/infla
tion_reports/2009/2009_april/download/ir_april_2009.pdf

[36] Czech national bank. Monetary policy report. [online]. 2010 [cit. 2015-04-21].
Available from:
https://www.cnb.cz/miranda2/export/sites/www.cnb.cz/en/monetary_policy/infla
tion_reports/2010/2010_april/download/ir_april_2010.pdf

[37] Czech national bank. Monetary policy report. [online]. 2011 [cit. 2015-04-21].
Available from:
https://www.cnb.cz/miranda2/export/sites/www.cnb.cz/en/monetary_policy/infla

tion_reports/2011/2011_april/download/ir_april_2011.pdf

49


https://www.cnb.cz/miranda2/export/sites/www.cnb.cz/en/monetary_policy/inflation_reports/2010/2010_april/download/ir_april_2010.pdf
https://www.cnb.cz/miranda2/export/sites/www.cnb.cz/en/monetary_policy/inflation_reports/2010/2010_april/download/ir_april_2010.pdf

[38] Czech national bank. Monetary policy report. [online]. 2012 [cit. 2015-04-21].
Available from:
https://www.cnb.cz/miranda2/export/sites/www.cnb.cz/en/monetary_policy/infla
tion_reports/2012/2012_april/download/ir_april_2012.pdf

[39] Czech national bank. Monetary policy report B. [online]. 2013 [cit. 2015-04-21].
Available from:
https://www.cnb.cz/miranda2/export/sites/www.cnb.cz/en/monetary_policy/infla
tion_reports/2013/2013_april/download/ir_april_2013.pdf

[40] Czech national bank. Monetary policy report. [online]. 2014 [cit. 2015-04-21].
Available from:
https://www.cnb.cz/miranda2/export/sites/www.cnb.cz/en/monetary_policy/infla
tion_reports/2014/2014_april/download/ir_april_2014.pdf

[41] Czech national bank. Monetary policy report. [online]. 2015 [cit. 2015-04-21].
Available from:
https://www.cnb.cz/miranda2/export/sites/www.cnb.cz/en/monetary_policy/infla
tion_reports/2015/2015_april/download/ir_april_2015.pdf

[42] National Bank of Slovakia. Annual report. [online]. 2000 [cit. 2015-04-21].
Available from:
http://www.nbs.sk/_img/Documents/_Publikacie/AnnualReport/ARNBS00.pdf

[43] National Bank of Slovakia. Annual report. [online]. 2001 [cit. 2015-04-21].
Available from:
http://www.nbs.sk/_img/Documents/_Publikacie/AnnualReport/ARNBS01.pdf

[44] National Bank of Slovakia. Annual report. [online]. 2002 [cit. 2015-04-21].
Available from:

http://www.nbs.sk/_img/Documents/_Publikacie/AnnualReport/ARNBS02.pdf

50


https://www.cnb.cz/miranda2/export/sites/www.cnb.cz/en/monetary_policy/inflation_reports/2014/2014_april/download/ir_april_2014.pdf
https://www.cnb.cz/miranda2/export/sites/www.cnb.cz/en/monetary_policy/inflation_reports/2014/2014_april/download/ir_april_2014.pdf
https://www.cnb.cz/miranda2/export/sites/www.cnb.cz/en/monetary_policy/inflation_reports/2015/2015_april/download/ir_april_2015.pdf
https://www.cnb.cz/miranda2/export/sites/www.cnb.cz/en/monetary_policy/inflation_reports/2015/2015_april/download/ir_april_2015.pdf

[45] National Bank of Slovakia. Annual report. [online]. 2003 [cit. 2015-04-21].
Available from:
http://www.nbs.sk/_img/Documents/_Publikacie/AnnualReport/ARNBS03.pdf

[46] National Bank of Slovakia. Annual report. [online]. 2004 [cit. 2015-04-21].
Available from:
http://www.nbs.sk/_img/Documents/_Publikacie/AnnualReport/ARNBS04.pdf

[47] National Bank of Slovakia. Annual report. [online]. 2005 [cit. 2015-04-21].
Available from:
http://www.nbs.sk/_img/Documents/_Publikacie/AnnualReport/ARNBS05.pdf

[48] National Bank of Slovakia. Annual report. [online]. 2006 [cit. 2015-04-21].
Available from:
http://www.nbs.sk/_img/Documents/_Publikacie/AnnualReport/ARNBS06.pdf

[49] National Bank of Slovakia. Annual report. [online]. 2007 [cit. 2015-04-21].
Available from:
http://www.nbs.sk/_img/Documents/_Publikacie/AnnualReport/ARNBS07.pdf

[50] National Bank of Slovakia. Annual report. [online]. 2008 [cit. 2015-04-21].
Available from:
http://www.nbs.sk/_img/Documents/_Publikacie/AnnualReport/ ARNBS08.pdf

[51] National Bank of Slovakia. Annual report. [online]. 2009 [cit. 2015-04-21].
Available from:
http://www.nbs.sk/_img/Documents/_Publikacie/AnnualReport/ARNBS09.pdf

[52] National Bank of Slovakia. Annual report. [online]. 2010 [cit. 2015-04-21].
Available from:
http://www.nbs.sk/_img/Documents/_Publikacie/AnnualReport/ARNBS10.pdf

[53] National Bank of Slovakia. Annual report. [online]. 2011 [cit. 2015-04-21].
Available from:

http://www.nbs.sk/_img/Documents/_Publikacie/AnnualReport/ARNBS11.pdf

51



[54] National Bank of Slovakia. Annual report. [online]. 2012 [cit. 2015-04-21].
Available from:
http://www.nbs.sk/_img/Documents/_Publikacie/AnnualReport/ARNBS12.pdf

[55] National Bank of Slovakia. Annual report. [online]. 2013 [cit. 2015-04-21].
Available from:
http://www.nbs.sk/_img/Documents/_Publikacie/AnnualReport/ARNBS13.pdf

[56] National Bank of Slovakia. Annual report. [online]. 2015 [cit. 2015-04-21].
Available from:
http://www.nbs.sk/_img/Documents/_Publikacie/SESR/SESR_0315en.pdf

[57] ALEXOVA, Martina. "Inflation Drivers in New EU Members." National Bank of
Slovakia. [online]. June 2012. [cit. 2015-04-21]. Available from:
http://www.nbs.sk/_img/Documents/PUBLIK/WP_6-2012_alexova.pdf

[68] CIGAN, Heidi; Anton ]EV(V:AK; Perceval PRADELLE and Pavlina ZAKOVA.
“Exchange rate pass-through to inflation in Slovakia”. Europa. [online]. 12. 4. 2008.
[cit. 2015-04-21]. Available from:
http://ec.europa.eu/economy_finance/publications/publication13137_en.pdf

[59] FOLGER, Jean. “What is the relationship between inflation and interest
rates?”. Investopedia. [online]. [cit. 2015-04-21]. Available from:
http://www.investopedia.com/ask/answers/12/inflation-interest-rate-
relationship.asp

[60] BABECKA-KUCHARCKUKOVA, O. *Transmission of Exchange Rate Shocks
into Domestic Inflation: The Case of the Czech Republic”, Czech Journal of

Economics and Finance. 2009. 137-152.

52


http://www.nbs.sk/_img/Documents/_Publikacie/AnnualReport/ARNBS13.pdf
http://www.nbs.sk/_img/Documents/_Publikacie/SESR/SESR_0315en.pdf
http://www.nbs.sk/_img/Documents/PUBLIK/WP_6-2012_alexova.pdf
http://ec.europa.eu/economy_finance/publications/publication13137_en.pdf
http://www.investopedia.com/ask/answers/12/inflation-interest-rate-relationship.asp
http://www.investopedia.com/ask/answers/12/inflation-interest-rate-relationship.asp
http://journal.fsv.cuni.cz/mag/article/show/id/1155
http://journal.fsv.cuni.cz/mag/article/show/id/1155

8. APPENDIX

Table 44 — Original data

TIME/ CZ Ccz Ccz Ccz Ccz SK SK SK SK SK
GEO HICP exrat intrat gdp.gr wage HICP exrat intrat gdp.gr wage
00Q1 89.7 85 53 3.8 1.5 66.1 1403 8.6 -1.8 16.3
00Q2 900 820 53 4.9 1.1 67.0 1404 85 0.9 7.9
00Q3 |912 846 53 5.1 2.6 672 1437 84 24 7.6
00Q4 |915 856 52 4.8 3.3 68.0  150.7 83 3.5 6.9
01Q1 933 875 51 4.3 4.4 706 1421 82 3.0 4.5
01Q2 | 945 879 49 3.3 5.6 720 1499 80 3.1 4.7
01Q3 |9.8 902 50 24 5.9 724 1471 8.0 2.9 3.2
01Q4 |92 918 49 2.3 3.7 726 1463 7.9 4.4 -0.7
02Q1 965 958 44 1.6 6.9 740 1495 74 4.2 4.5
02Q2 |94 997 39 1.1 7.2 743 1425 7.7 4.2 6.6
02Q3 | 96.1 100.7 3.2 1.6 5.5 744 1333 72 6.0 0.0
0204 |93 971 28 1.9 7.5 749 1311 5.6 4.5 5.3
03Q1 959 9.1 26 2.9 4.4 795 1221 50 5.9 2.3
03Q2 | 9%6.1 96.0 25 3.5 3.2 80.2 1153 4.8 6.2 2.8
03Q3 |99 937 21 4.0 2.4 81.0 1164 49 43 4.7
03Q4 |9.0 938 20 4.0 2.7 82.0 1101 53 5.3 3.6
04Q1 978 926 20 41 43 86.1 1048 5.1 4.8 3.9
04Q2 985 942 20 42 0.6 86.7 1088 5.1 4.1 3.8
04Q3 | 988 954 23 49 4.6 87.0 1072 5.0 6.0 -1.5
04Q4 987 9.2 25 5.9 1.0 871 101.2 49 5.9 3.7
05Q1 992 995 23 6.5 -0.1 88,5 1000 3.8 5.9 8.2
05Q2 |99.7 988 1.8 7.0 -0.4 889 1042 3.6 7.2 1.0
05Q3 | 1004 1003 1.8 6.5 -0.1 889 1075 32 6.6 2.8
05Q4 |100.8 1015 1.9 6.1 -1.3 902 1102 35 6.4 4.6
06Q1 101.6 1043 20 6.8 -04 922 1089 3.8 7.6 15
06Q2 |102.0 1048 20 7.3 0.8 929 1043 45 7.8 2.7
06Q3 |102.8 1053 2.0 7.1 0.4 932 1029 51 8.1 3.5
06Q4 | 1019 1047 24 7.1 1.0 934 1016 4.3 9.5 -0.3
07Q1 103.3 1054 25 6.2 3.5 941  100.0 4.3 9.3 15
07Q2 | 1048 1047 24 5.3 2.6 945 972 44 9.5 0.8
07Q3 | 1055 106.4 29 5.4 2.6 945 953 47 10.0 -0.2
07Q4 | 1069 1113 3.3 5.3 2.1 956 904 4.6 13.7 -0.9
08Q1 111.1 1209 3.5 3.9 6.0 973 874 44 8.4 3.0
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08Q2 111.8 1231 3.7 3.9 3.1 98.3 83.9 4.6 7.1 6.6
08Q3 1123 1263 3.6 2.6 1.6 98.7 87.4 5.0 59 6.1
08Q4 111.6 1216 29 -0.2 3.8 99.3 99.7 4.9 0.8 24
09Q1 112.7 1156 19 -4.2 29 99.6 100.8 4.7 -5.6 9.0
09Q2 1129 1183 1.7 -5.7 3.4 99.3 96.2 5.0 -5.4 6.7
09Q3 112.8 1219 1.5 -5.3 24 99.1 91.6 49 -5.3 4.0
09Q4 1119 1196 1.3 -3.6 1.7 99.3 88.7 4.2 -4.8 51
10Q1 1121 1203 1.0 0.6 -1.1 99.5 94.8 4.1 5.7 -4.3
10Q2 1134 121.1 09 2.5 -1.4 100.0 103.1 3.8 53 0.5
10Q3 1141 1242 08 2.6 24 100.1 1014 3.8 4.7 0.6
10Q4 113.8 1239 0.7 29 0.1 100.4 96.6 3.8 3.7 -0.7
11Q1 1144 126.1 0.7 3.0 -0.4 103.0 95.8 4.1 3.0 2.2
11Q2 1154 1258 0.7 2.2 1.1 1041 911 4.4 2.8 0.6
11Q3 116.3 1263 0.7 1.7 0.4 104.2 928 4.5 24 2.5
110Q4 1164 1221 0.7 1.0 1.1 105.0 97.2 4.8 2.7 -0.7
12Q1 118.0 1245 0.7 0.2 2.8 107.1  100.0 5.0 2.3 1.0
12Q2 1201 1228 0.7 -0.6 2.8 107.8 1022 4.8 1.9 0.8
12Q3 120.5 1228 0.6 -1.1 1.9 108.1 104.7 4.3 1.5 0.2
1204 120.5 1218 0.3 -1.4 29 108.8 101.0 4.1 0.7 2.1
13Q1 120.8 121.7 0.2 -2.2 1.8 109.5 99.3 3.9 0.9 29
13Q2 122.0 120.1 0.2 -1.3 1.5 109.7 1004 2.7 1.2 -0.5
13Q3 1222 1198 0.2 -0.5 1.1 109.6  99.0 3.2 1.5 -0.3
13Q4 121.7 1155 0.2 1.1 -2.1 109.4 96.3 3.0 2.1 -0.5
14Q1 1219 1129 0.2 2.3 1.4 109.4 95.7 25 2.3 1.3
14Q2 1224 1123 0.2 21 1.1 109.6  95.5 2.6 24 3.7
14Q3 122.6 111.8 0.2 2.2 -0.1 109.5 99.0 1.8 2.5 2.1

Source: obtained from Eurostat. OECD
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