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Abstract The primary purpose of this work is to identify the business cycle
types in the Czech Republic. In the light of business cycles problematic, and
viewed from the frequency analysis perspective, harmonic analysis will be
used. From the range of de-trending techniques, the first order difference,
linear filtering, unobserved component model and Hodrick-Prescott filter are
used. In the case of Hodrick-Prescott filter, a cyclical fluctuation estimate
with the derivation of smoothing parameter designed specially for the Czech
Republic case is investigated. The aim is to distinguish types of cyclical
fluctuations in the Czech Republic. A consequent analysis of potential
sources of cyclical movement is done.
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INTRODUCTION

In many studies, the economic activity of a country is discussed in respect to
the business cycle theory. Recall for example Canova (1998, 1999) business cycle
study from de-trending and dating turning-points points of view; also King and
Rebelo (1993) using the Hodrick — Prescott (HP) filter in time and frequency
domain or Harding and Pagan (2006) with the description of different measuring
ways of business cycle. There is a variety of approaches to de-trending methods,
approximations between filtering methods and effects of used techniques on
obtained results. Nevertheless, the empirical analysis results are different from the
data approach results. The correctness of the business cycle identification consists
of stabilization function of monetary and fiscal policy.

Most of these studies work with advanced market economy, like the US
economy having at disposal a large data sample size. The case of the Czech
Republic is different. The type of economy in this country is denoted as transition
because the economy was transformed from a central planned economy into a
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market economy with shocks, structural breaks and with a small sample size of
available data.

Notice that a series of works are motivated by the European Union
enlargement when countries study their transition economies, separately or in
comparison with Euroarea, comovement as well as aspects of evolution of
domestic economy. Recall for example the work of Artis & all (2004) or Szapary
and Darvas (2008). The work of Wozniak and Paczinski (2007) using the finite
order AR model for the calculation of time series spectra belongs to the topical
(contemporary) pieces. Furthermore, Hallet and Richter (2004) examined the time-
frequency framework in a way which allows to accommodate structural breaks and
non-stationary variables.

Thus, this paper focuses on the business cycle in the Czech Republic from
the frequency domain point of view using harmonic analysis for identifying
possible types of cycles. Available data are the quarterly values of Gross Domestic
Product (GDP) 1996/Q1 — 2008/Q3. Consequently, the analysis of potential
sources of cyclical movement is done. The identification of sources of cyclical
movements can significantly contribute to the effectiveness of economic policy
during the economic activity stabilization.

EXPERIMENTAL PROCEDURES

The standard theory of Burns and Mitchel (1946) business cycle is used:
“Business cycles are a type of fluctuations found in the aggregate economic
activity of nations that organise their work mainly in business enterprises: a cycle
consists of expansion occurring at the same time in many economic activities,
followed by similarly general recessions, contractions, and revivals which merge
into the expansion phase of the next cycle; in duration business cycles vary from
more than one year to ten to twelve years; they are not divisible into shorter cycles
of similar character with amplitudes approximating their own.” There exist two
approaches to the business cycle. The first one is called the classical business cycle
and is based on a fluctuation in the level. The second one is known as the growth
cycle and is based on a fluctuation around a trend. The dating of cycles is usually
done by identifying turning-points. The time period is usually too short; full of
structural breaks and shocks. On the other hand, the growth cycle, where turning-
points are characterized by changes relative to the trend, represents a more
promising version of the business cycles (Artis & col, 2004). And, the dating
procedure of the growth cycle is less sensitive to the growth trend than that of the
classical cycle.

In the field of business cycle, cyclical movements of time series which
exhibit trends and cycles are studied. If the models are designed to characterize the
cyclical behavior, the trends are eliminated prior to the analysis. It is often useful to
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build a model where both trend and cyclical behavior are in the model and
eliminate the trend from the model and from the actual data in parallel fashion. The
specification of the model is subject to the constraint that it must successfully
characterize the trend behavior. Having satisfied the constraint, trends are
eliminated appropriately and the analysis proceeds with an investigation of cyclical
behavior. The isolation of cycles is closely related to the trends removal. Indeed,
for time series exhibiting cyclical deviations around a trend, the identification of
the trend automatically provides identifying the cyclical deviations as well. Notice
that the removal of the trend will leave such fluctuation intact, and its presence can
have a detrimental impact on inferences involving business cycle behavior.

In this paper, economic activity is measured by absolute values of GDP
transformed to the natural logarithms and denoted as Y, For the analysis of
business cycle, the additive decomposition method in the form

Y=g, +c, t=1,...,n, 9]

is used. There are three main approaches to removing the time trend from
macroeconomic time series. The first two approaches to the trend removal are de-
trending and differencing. De-trending is usually accomplished by fitting the linear
trend to log input values using the ordinary least square method (OLS). The third
approach to de-trending involves the use of filters designed to separate the trend
from the cycle, but given admission of slowly evolving trend. We use the Hodrick
— Prescott filter, which has proven quite popular in business cycle applications.
Thus, the set of chosen de-trending method is the following: the first order
difference (FOD), autoregression with/without a constant (AR), regression analysis
(linear and quadratic trend) and Hodrick — Prescott filter (HP filter).

In our paper, we are not discusing whether these methods are “the best” for
the trend removing, or which one is more or less suitable and why. We just take
some of standard methods, for example Canova (1998), Baxter and King (1999),
Hodrick and Prescott (1980) or books Mills (2003) or Dejong, Chetan (2007), and
search for statistically significant periods. The use of several methods for de-
trending provides a robust periodicity analysis in the sense of cyclical movement
source identification. As calculating the FOD as well as the estimating process of
random walk with/without a drift and regression curve using the OLS are well
known, we are not going to discuss it in detail. In the case of resultant
deterministic models, a quadratic model and the AR (with or without a constant)
were chosen according to the standard statistical techniques for the quality model
evaluation

The procedure of HP filter was first introduced by Hodrick and Prescott in
1980 in the context of estimating business cycles. The HP filter decomposes Y,
(macroeconomic time series) into a nonstationary trend g, (growth component) and
a stationary residual component c, (cyclical component)
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Y =g, tc, t=1,..n,

where g; and ¢, are unobservables. The measure of the g, path smoothness is the
sum of the squares of its second difference. The application of HP filter involves
minimizing the variance of cyclical component subject to a penalty for the variance
in the second difference of growth component

min{g,}[ll Ztrzl (Yz - & )2 + ﬂ’z; [(gt+1 - & )_ (gt ~— & )]

where ¢, = Y;-g,. The parameter A is a positive number which penalizes variability
in the growth component series. As Harvey and Jager (1993) have shown, the
infinite sample version of the HP filter can be rationalized as the optimal linear
filter of the trend component. King and Rebelo (1993) find that the business cycle
component and the second difference of the growth component must have the same
moving average representation for the HP filter to be a linear filter which
minimizes the mean squares error. That is, this filter minimizes the mean square
error

2

B

MSE =(1/T)Y. (ets(c,) ¢, ),

where ¢, is the true cyclical component and est(c,) is its estimate. Hodrick and
Prescot found that if the cyclical component ¢, and the second difference of growth
component g, (A’g,) are identicall;r and independently distributed normal variables,

c,~N (0, o’ ), Ng, ~N (O, 0'52, then the best choice in the sense of MSE for the

smoothing parameter is A = 0'3 / O'é. In many papers, the recommended lambda

value for the quarterly data is A=1600, see Ahumada, Garegnani (1990), Guy, St-
Amant (1997), Hodrick-Prescott (1980) and others. On the basis of this let us
formulate the rule which helps us to find the optimal smoothing parameter.

Let us have an input time series of positive values Y, t=1,...,n, a set of

lambdas L = [100/7;100- 1] and an indexed set I = [l,...,length(L)]. Thus, for

every L; € L, i € I we can calculate the Hodrick — Prescott estimate of growth and
cyclical components of Y,. Let the cyclical component ¢, and the second difference
of growth component g, (A’g,) be identically and independently distributed normal

variables, ¢, ~ N|0, O'c2 , A g, ~N (0, 0'2,). Thereafter, the optimum value of
smoothing parameter A is such that

2, 2 2, 2 .
Ap =0.10, &L, =0./0,, foranyiel

0

where the difference d = ‘Li -0’ /O'é‘ <100/n.
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For the periodicity analysis in the time series, the following harmonic
analysis was used. After removing the trend T, residuals were obtained, i.e.

e=Y-T,t=1..,n.

For the analysis of random sequence in the form

nl/2
e, =+ (a,cos(wt)+b;sin(w,)+¢&,=1,.,n,
j=1

where 1, a;, b; and w; (0 < w; < 7) are unknown parameters, e; is stationary process,
a periodogram is usually used. In points wy,..., @,, the periodogram constructed for
a given sequence of realization has relatively big values, and thus makes it possible
to find estimates of the parameters wj,..., ®, including the value r (the
corresponding statistical procedure is called the Fishers test of periodicity and it is
discussed later in the text). The coefficients a;, b; are estimated using the ordinary
least squares method (OLS) in the standard way; they represent a regression
parameter for the j-th smoothing sinusoida, resp. cosinusoida, and the following
formulas derived on the basis of OLS hold for their calculation

a, = gzq sin(w;f), b, = gzq cos(@;), j=1lyn/2.
t=1 t=1

Next, the variability corresponding to the j-th smoothing sinusoida and

cosinusoida is calculated according to the formula
var; = 1/2(aj2. +bf) .

Testing the statistical significance of all possible periods and connected
theoretical variance is done by the Fisher test (Andél, 1976). As it was mentioned
above, it is suitable to use some stationary test; therefore we propose the
augmented Dickey-Fuller (ADF) test (Wooldridge, 2003).

RESULTS

The input data set for the economic activity measurement in this paper are
the values of Gross Domestic Product (GDP) in the Czech Republic. The available
data are quarterly values 1996/Q1 — 2008/Q3. Notice that the GDP values in
absolute form (y;) had been transformed into natural logarithms and denoted as Y,
(figure 1) before the analysis.

In the first step of empirical analysis, the stationary test of input values was
done. According to the ADF test, the logarithmic values of the Czech Republic
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GDP are trend stationary on 5% significance level with lag p=2. We can permit
that the effects of random disturbance disappear gradually over time because our
variable grows along a trend. The chosen methods for de-trending were the first
order difference (FOD, ¢,), autoregression with/without a constant (AR, e,; ARc,
e3), regression analysis (linear and quadratic time trend; e;) and Hodrick — Prescott
filter (HP filter, es, e¢). Table I describes the OLS estimates of some models. In the
case of deterministic model, the quadratic regression gives better results than the
linear regression, thus this type of regression is used in the next analysis. The
estimates of AR model without a constant as well as AR model with a constant
have significant parameters and good statistics. Hence, both cases were involved in
the analysis of the periods. The Hodrick — Prescott filter is calculated for two types
of smoothing parameter A. At first A = 1600 (es) on a regular basis value for the
quarterly data is taken. Secondly it is taken as a ratio of variances calculated from

values for the Czech Republic 4, = 07 /0, = L =115 (ey).

Fig. 1: GDP (natural logarithm values) for the Czech Republic 1996/Q1 — 2008/Q3

e S

Source: Own investigation

Before applying harmonic analysis, the residuals obtained by the application
of de-trending methods are tested for the zero mean stationarity (ADF1). Table II
shows the results. Figure 2 shows the residuals in correspondence to the used de-
trending method. The notation means the "name of detrending method,
corresponding residuals", for example "FOD, e;".

The basic assumption for the FOD procedure applications are that the trend
component of the analysed time series is a random walk with no drift and that the
cyclical component is stationary and both components are uncorrelated (Canova,
1998). Thus, g= Y.;, t=1,...,T-1, should be a random walk with no drift in the
Czech Republic case. This condition can be taken as satisfied even if we know that
a random walk with a drift gives statistically better results. But the stationarity test
(ADF1) for the cyclical component (Table II, denotation FOD, e;) showed a non-
stationarity (even in the case of stationarity around a constant). For this reason the
FOD cannot be taken as a de-trending method for the Czech Republic. From the
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economic point of view, the values of A4 Y, corresponds to the classical business
cycle concept more than the growth type of cycle. Even though the FOD does not
give stationary residuals, we do the periodicity test to see the results for the
classical business cycle.

Table I. Estimate of quadratic regression model, AR model with/without a constant for the

Czech Republic

Parameter

estimate SE t-value F-test  p-value R, djz n
Quadratic regression 4609,24 1,4'10"55 0,9946 51
const. 13,1757  0,0042  3127,1802 410"
t 20,0023  0,0004 -6,0495 2,1-107
£ 0,0002 7-10°¢ 29,3705 2,510
AR const 4280,1 11,7107  0,9988 50
const. -0,4527  0,0665 -6,8089 1,410®
Y, 1,0346  0,0050  206,8868 1,7:10™
AR 23:10° 410" 0,9796 50
Yiq 1,0006  6,6:10-5 15273,9762 310"

Statistical significance at the 1% (***), 5% (**), 10% (*)
Source: Own calculation

Table 2. ADF stationarity test results for residuals obtained using corresponding de-
trending method

FOD, e, quadratic,e, AR cons.,e; AR, e, HP1600,e; HPI115, €6

ADF1 No Yes, ¥** Yes, *¥** Yes,** Yes, ¥** Yes, ¥**
Lag 2 3 3 2 2

Statistical significance at the 1% (***), 5% (**), 10% (*) Ho: non-stationarity of e,, t-stat. >
quantil, (No) H;: stationarity of e,, t-stat. < quantil, (Yes)
Source: Own calculation

The unobserved component (UC) model (Canova, 1998) for de-trending in
the Czech Republic case is mentioned above as a random walk process with a drift
and with a stationary cyclical component of finite order AR process type. Table I
shows statistically significant values for the estimated model, Table II presents
stationarity results for the corresponding cyclical components (AR cons., e3). This
method is, therefore, suitable. However, comparing the FOD and AR residuals
shape and AR cons. residuals in Figure 2 we can see a similarity in the second half
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of the period of the curve shape with the FOD residuals at first sight. Thus, even if
the assumptions of UC method are satisfied, it was decided not to recommend this
method as de-trending for the Czech Republic case.

In following step, the application of harmonic analysis for the identification
of possible types of cycles on all given residuals is done. Notice that one value is
lost if we use de-trending by the AR and FOD. The results of calculated periodicity
and testing statistical significancy are given in Table III. Two lengths of sample
size and two corresponding periods for the used de-trending methods are caused by
losing one value in the case of FOD and AR models. This difference is quite small,
thus the periods in one column are considered as similar.

Fig. 2: Residuals obtained using the corresponding de-trending method

0,025
0,02 +

2

R A A R A A A A A A A
F & F S SIS S S

‘ —e—FOD,e1 —=— Quadr.,e2 —a— ARconst.,e3 —e— HP1600,e5 —¢— AR,e4 —e—HP115,e5 ‘

Source: Own investigation

Table 3. Results of statistical significance of periods for the residuals obtained using the
corresponding de-trending method

periods 50 25 16,6667 12,5 10 8,33333 7,14286 6,375
FOD,el Hk

ARc,e3 ko Hkk ok ok Hk

AR’e4 sk skksk sk

periods 51 25,5 17 12,75 10,2 8,5 7,28571 6,375
HP1600,e5 Hkk Hkok ook Hok *ok Hokok ok ok
HP115,66 etk sekosk Hkeksk skskok skskosk sksksk
Quadrat.’ez skksk sk seksk

Statistical significance at the 1% (¥**), 5% (**), 10% (*)
Source: Own calculation



Analysis of Economic Activity Movements ... 215

As discussed above, the FOD technique and its residuals do not satisfy
assumptions for the application and taking it as a de-trending method does not give
a reasonable result. For economic reasons, these values correspond better to the
classical type of business cycle theory, thus, we can use the results for considering
the periodicity in the classical business cycle. If the analysis of Figure 2 is done,
we can see some similarity in the FOD and AR residuals trending. In addition, the
FOD residuals are not stationary, unlike the AR residuals. Thereby the periodicity
analysis of AR residuals will be taken as confirmative for the FOD residuals.

DISCUSSION OF RESULTS

We can distinguish several types of cycles (Burda, Wyplozs; 2001) known
as the Kitchin inventory cycles of 3-5 years, the Juglar fixed investment cycles of
middle length 7-11 years and the Kuznets infrastructural investment cycles of 15-
25 years. The longest type, the Kondratieff waves of long technological cycle of
45-60 years are not considered as the available sample size for the Czech Republic
is small.

The success of dating growth cycles crucially depends on the quality of the
approximation of trend component. In our case of the Hodrick-Prescott filter, a
random walk with a drift and quadratic de-trending helped to identify the growth
cycle, while the FOD and AR were used for the classical business cycle dating. All
residuals time series denoted 6.25 years as a significant period. This cycle duration
is of the Juglar type caused by fixed investment.

The periodicity of FOD residuals showed only 25 periods as significant, i.e.
6.25 years periodicity. More significant periods were found when we used the AR
residuals. In the other cases the residuals describe the growth business cycle.
Comparing all of them, the cycles of length 6.25, 4.25 and 3.19 years were
detected. Additional cycles, shorter ones, with the cycle duration of 2,125-1,6
years, were detected when the Hodrick-Prescott filter was used. For the special A,
derived for the Czech Republic, the Hodric-Prescott also identified the longest
period of 12,75 years. For the ARc residuals, the results show a similar statistical
significance period as the quadratic and Hodrick-Prescott filters. All these three
cyclical components agreed on three kinds of periodicity, namely 6.375, 4.25 and
3.18 years. The comparison of classical and growth business cycle concepts
validates the fact (Bonenkamp, 2001) that the classical cycle peaks come later in
time than the growth cycle peaks also for the Czech Republic case.

Hence, the basic types of cycle can be found in the Czech economy
evolution - the shortest Kitchin cycles caused by the inventories as well as the
middle one Juglar cycles caused by the fixed investment. On the basis of harmonic
analysis, the results completed by the economic research of cycle correlation
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analysis were done. For the classical BC as well as for the growth BC, the Kitchin
inventory and the Juglar fixed investment cycles were identified, and so were the
Kuznets infrastructural cycles. In the case of the growth BC the short type of cycle
was identified.

Table IV. Correlation coefficients between residuals and economic factors

— g %
< = L he] el
= = g8 E’ g = § E 8 -§
S 1S S 3 2 = » 2 =1
= = S 8 = 15 ] =] =]
a B o S & & > 3 <] e
g g ©° g © = S = S % 5
zZ g Z2e 228 = 3 = o o 2 8
£ £2% 852¢2 & 2 s N 5 5 £33
8% 3%£ 2% 5 SE 08 £5 E5 %3
o | E2 E2% 2% ¢ fE E  fr E: 33
Correlation E g S 58 ¥ 58 &h & S S s 9 g9 = g
Quadrat.,e2 0,1687  0,3039  -0,0973  0,4655 04077  0,1837 03444 0,463 0,0590
sk sekosk koksk kokosk koksk
ARc,e3 0,1278  0,2204  -0,0581  0,3645 02440 -0,2359  0,2643  0,2397  -0,1251
sk & *
HP1600,e5 0,1945  0,3313  -0,0875 03981 0,4713  0,2445  0,3210 0,4283  0,1913
ek seksk oKk % ek soksk
HP115,e6 0,2036  0,2987  -0,0233  0,4618 0,4372  0,2498  0,3351  0,5107  0,1072
sk sfeksk ks * L skeoksk

Statistical significance at the 1% (***), 5% (**), 10% (*)
Source: Own calculation

Hence, the economic factors possibly influencing cyclical fluctuation in the
Czech Republic based on the data availability were chosen — the final consumption
expenditure, final consumption expenditure of households, final consumption
expenditure of general government, gross capital formation, gross fixed capital
formation changes in inventories, exports of goods and services, imports of goods
and services, net exports of goods and services in the period 1996/Q1 - 2008/Q3 as
the percentage changed compared to the corresponding previous period. The aim of
the study is to measure the tightness relation, i. e. the correlation coefficients
between economic factors and de-trended time series (Table 1V). Thereafter the
source of cyclical movements in the Kitchin sense caused by the inventory was
statistically significant only on 10% level for one de-trending method. This
dependence is rather weak for the correlation coefficient result (r = 0,24). In the
Czech Republic, the cyclical movements of short type are influenced more by the
consumption of households; the correlation showed significant results for several
de-trending time series on 5% significance level. Further, the source of cyclical
movements in the Juglar sense was highly significant for the gross capital
formation (the correlation from 0.36 to 0.46) and the gross fixed capital formation
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(the correlation from 0.40 to 0.46) and it can be denoted as the middle one. The
question is which type of cyclical movements is influenced by the export and
import in the Czech Republic. The results of correlation showed a high statistical
significance for the middle level of correlation.

CONCLUSION

This paper has focused on the business cycle in the Czech Republic from the
frequency domain point of view using harmonic analysis for the identification of
possible types of cycles. Deterministic as well as stochastic methods were applied
for obtaining the cyclical fluctuation. According to the empirical results, two
approaches to business cycle are discussed, the classical and growth types.
Consequently, the analysis of potential sources of cyclical movement is done.

The chosen methods for de-trending were the first order difference,
autoregression with/without a constant, quadratic time trend and Hodrick — Prescott
filter. In the case of Hodrick — Prescott filter, two types of smoothing parametr
were used (A=1600 and A=115). The success of dating growth cycles crucially
depends on the quality of the approximation of trend component. In our case, the
Hodrick-Prescott filter, random walk with a drift and quadratic de-trending helped
to identify the growth cycle, while the first order difference and autoregression
process without a constant were used for the classical business cycle dating. Next,
harmonic analysis for the identification of possible types of cycles in all given
residuals (including the first order difference and random walk process residuals)
was done. All residuals time series denoted the period of 6.25 years as significant.
This cycle duration is of the Juglar type caused by the fixed investment.

As mentioned in the introduction, the Czech Republic post-transforming
economy disposes of a limited sample size of available data. Even if we study the
classical BC concept, this length gives one possible period with respect to the
shocks, structural breaks and development of the country. The growth business
cycle reacts to this feature better and is less sensitive to the trend. Thereafter, the
application of HP filter, random walk with a drift and quadratic regression detected
a wide scale of significant periods. From the longest one (12.5 years), through the
medium (around 6 years), to the short one (between 2-4 years). In both cycle
concepts, the same effects of nested loops took place.

Thus, the basic type of cycles in the Czech economy evolution were
identified, the shortest Kitchin cycle caused by the inventories as well as the
middle Juglar cycle caused by the fixed investment. In case of growth BC the short
type of cycle was also identified. Hence, the economic factors possibly influencing
the cyclical fluctuation in the Czech Republic based on data availability were
chosen and the correlation between the cyclical movements and economic factors
was investigated.



218 Jitka Poménkova

Thereafter, the source of cyclical movements in Kitchin sense caused by
inventory was statistically significant only on 10% level for one de-trending
method and this dependence is rather weak. The cyclical movements of the short
type cycles are influenced more by the consumption of households; the correlation
in this case showed significant results for more de-trending time series. Further, the
source of cyclical movements in the Juglar sence was highly significant for the
gross capital formation and gross fixed capital formation and it can be denoted as
middle one.
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Analiza ruchow w zakresie aktywnosci gospodarczej w Czechach —
podejscie frekwencyjne

Streszczenie: Glownym celem pracy jest okre$lenie rodzajow cykli
koniunkturalnych wystgpujacych w Czechach. Majac na uwadze cechy
cyklow koniunkturalnych oraz czgstotliwos$¢ ich wystgpowania, w artykule
zastosowano analizg harmoniczna. Sposrdd technik de-trending wybrano filtr
»pierwszych roéznic”, filtrowanie liniowe, model nieobserwowanych
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komponentow oraz filtr Hodricka-Prescotta. Przy uzyciu tej ostatniej metody
zbadano oszacowanie zmiennos$ci cyklicznej z derywacja wygladzonego
parametru, ktore zostato zaprojektowane specjalnie dla Czech. Celem badan
jest wyodrgbnienie typow cyklicznych fluktuacji w Czechach. W pracy
przeprowadzono réwniez analiz¢ potencjalnych zrodet ruchow cyklicznych.

Stowa Kkluczowe: analiza harmoniczna, trendy deterministyczne, cykle
stochastyczne, aktywno$¢ ekonomiczna, cykle koniunkturalne JEL.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002000d>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002000d>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>
    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002000d>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e000d>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


