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Summary: In this paper we scrutinise the composition of one of the most re-
nowned economic indicators that is regularly released for more than 30 countries
and regions. The composite Purchasing Managers’ Index (PMI) is constructed
by pooling several survey based sub-components with certain fixed weights. Its
characteristic feature is that its computation is based on the standardised meth-
odology by that was developed for the PMI in the US more than thirty years ago.
Though the uniform methodology makes the international comparison of national
PMIs an easy and transparent task, it is not immediately clear whether the cur-
rent fixed weighting scheme of the PMI components is supported by the data for
other countries than US. We address this question using Switzerland as an ex-
ample and our approach, based on Boriss Siliverstovs (2017), can be easily ex-
tended to other national PMIs. We find that the relative weights of the PMI com-
ponents are generally supported by the data, except the fact that one compo-
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The Purchasing Managers’ Index (henceforth, PMI) is a renowned economic indicator
regularly released at the monthly frequency for more than 30 countries and regions
that is widely used for assessing current economic conditions well ahead of the official
publications of GDP (Evan F. Koenig 2002; Claudia Godbout and Jocelyn Jacob 2010;
James Rossiter 2010; Marco J. Lombardi and Philipp Maier 2011; Kajal Lahiri and
George Monokroussos 2013; YiLi Chien and Paul Morris 2016; David Iselin and Sil-
iverstovs 2016; Zubeyir Kilinc and Eray Yucel 2016, inter alia).

A characteristic feature of the PMIs produced for most of the countries in
question is that these are constructed as a composite index based on the unified
methodology of aggregating five survey questions regarding backlog of orders (0.30),
output (0.25), employment (0.20), suppliers’ delivery times (0.15), and stocks of
purchases (0.10), with the corresponding weights shown in parentheses. These weights
attached were determined in 1982 by the US Department of Commerce so as to
maximise the correlation between the national PMI and GDP growth.
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Given the diversity of the 30+ countries/regions for which the composite PMIs
are released and their different characteristics from those of the US economy, a
question arises whether the use of this one-for-all weighting scheme derived in 1982
for the US economy is still warranted in these countries. Or, more precisely, it is natural
to ask the following two questions: “Are all relevant components included?” and “Are
all included components relevant?” in the way the national PMIs are constructed.

The question on whether the above mentioned weighting scheme is optimal was
critically examined for the US economy in several studies (Rolando F. Pelacz 2003a,
b; Danny I. Cho and Tomson Ogwang 2006). In this paper we address this question
for the first time for a different country than US, namely, Switzerland, as follows. An
overview of the relevant literature is provided in the next section. The econometric
methodology is described in Section 2. Section 3 describes the data and the empirical
results and the final section concludes.

1. Literature Review

Because of substantial publication lags of official economic statistics, most often in
the form of a quarterly System of National Accounts, policy-makers and other
interested parties traditionally rely on sentiment and business tendency surveys as well
as composite economic indicators made thereof in order to monitor the current pulse
of the economy. Compared with official data these indicators are typically available
with a much shorter publication delay and at a higher frequency.

Regular monthly releases of the PMI for more than 30 countries and regions
inevitably attract a lot of attention. Moreover, the fact that the PMI is constructed using
the standardised methodology ensures that outcomes are comparable across different
countries. However, the fact that this selection of the core components and the
specified weights was calibrated using US data more than 30 years ago raises a
question whether the automatic extension of this construction framework to other
countries is supported by the relevant national data.

Indeed, even in the US the adoption of the component-specific weights was
somewhat controversial. In 1980, the first version of the PMI was introduced by
Thedore Torda, a senior economist of the US Department of Commerce. Initially it
was calculated as the average of the following five components: backlog of orders,
output, employment, suppliers’ delivery times, and stocks of purchases. Using
historical data, the PMI was calculated backwards up to 1948. In 1982, the US
Department of Commerce abolished equal weighting and introduced differential
weights so as to maximise correlation between the PMI and GDP growth in the US.
The assigned weights were as follows: backlog of orders (0.30), output (0.25),
employment (0.20), suppliers’ delivery times (0.15), and stocks of purchases (0.10).
However, in 2008 the equal weighting scheme was again re-introduced in computation
of the PMI for the US, according to the Institute for Supply Management (2014)!. It is
worthwhile pointing out that despite the re-introduction of the equal weights in

! Institute for Supply Management. 2014,
http://www.ism.ws/about/MediaRoom/newsreleasedetail.cfm?ItemNumber=17500 (accessed March 17,
2014).
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computation of the composite PMI in the US, the scheme with the differentiated
weights is still applicable for the PMIs released by the Markit Group for other
economies than US. Similarly, the PMI for Switzerland, released by the Credit Suisse
and the Swiss Association of Purchasing and Supply Management, also follows this
tradition.

The transition from the initial equal-weighting scheme to differentiated weights
and then back to the equal weights seems to suggest that the question of a relative
importance of the PMI components was and, probably, still is at the centre of the debate
within those organisations directly involved in the production process of the PMI in
the US. The same question also did not slip the attention of academic circles. In the
US, this question has been a subject of investigation in several studies. For example,
Pelaez (2003a) suggests to use time-varying rather than fixed weights. Pelaez (2003b)
proposes to compute a version of the PMI based only on the following three compo-
nents: backlog of orders, employment, and suppliers’ delivery times, effectively at-
taching a zero weight to output and stock of purchases. Cho and Ogwang (2006) are
even more restrictive in suggesting to use only the employment component of the com-
posite PMI.

More generally, the largely unexpected outbreak of the Great Recession has
questioned the validity of existing economic indicators and significantly spurred the
quest for improvement of their reliability. In principle, there is no limit for continuous
improvement of economic indicators as these are often needed to be adjusted in order
to accommodate undergoing changes in the economic environments accompanied by
changes in relationships between economic variables, changes in definitions in the
reference time series that these indicators attempt to track, modification of data
collection procedures as well as the growth in scope and depth of available data
sources. For example, a recent benchmark revision of one of the most prominent
economic indicators for the US economy (the Leading Economic Index released by
the Conference Board) is described in Gad Levanon et al. (2011). The call to modify
the traditional NBER index based on the four economic indicators was made in Lahiri
and Wenxiong Yao (2012), suggesting to include the transportation services output
index. In Switzerland, a complete overhaul of the KOF Economic Barometer released
at the monthly frequency since 1976 is documented in Klaus Abberger et al. (2014).
The fourth generation of the KOF Economic Barometer was launched on 31% of March
2014 (Abberger et al. 2018).

In the present paper, we intend to scrutinise the composition of the PMI
computed for Switzerland. The Swiss version of the PMI is based on eight components
listed in Table 1 (see the Appendix). Observe that only five out of eight components
receive non-zero weights in the composition of the total PMI. For those five selected
components the weights mirror exactly the weights suggested in 1982 for the American
version of the PMI. Given the fact that these weights were chosen so as to maximise
correlation between the US GDP growth rate and PMI calculated for the US economy
more than thirty years ago, it is of a great interest to investigate to what extent this
weighting scheme is empirically supported for the PMI calculated using Swiss data. In
Switzerland, to the best of our knowledge, this question has not been formally
addressed so far.

PANOECONOMICUS, 2018, Vol. 65, Issue 4, pp. 381-394

383



384

Boriss Siliverstovs

Thence this defines the contribution of the present paper which addresses the
extent to which the chosen relative importance of components is reflected in actual
data. In other words, we would like to investigate the following two related questions:
“Are all relevant components included?” and “Are all included components
relevant?”.

Observe that GDP data are reported at the quarterly frequency, whereas the PMI
is published monthly. Hence a direct computation of correlation or any other measure
of association between these two time series is not possible without undertaking further
intermediate steps in order to match these variables sampled at the heterogeneous
frequencies.

In this paper we adopt an approach that was recently proposed in Siliverstovs
(2017) for modelling data observed at different sampling frequencies. Siliverstovs
(2017) suggests to use a combination of a version of the Mixed Data Sampling
(MIDAS) approach of Eric Ghysels, Pedro Santa-Clara, and Rossen Valkanov (2004)
and Ghysels, Arthur Sinko, and Valkanov (2007) and a targeted-regressor approach of
Jushan Bai and Serena Ng (2008) based on a version of the penalised regression called
elastic net (Hui Zou and Trevor Hastie 2005). As mentioned in Bai and Ng (2008) the
elastic net is special case of the Least Absolute Shrinkage and Selection Operator
(LASSO) earlier suggested in Robert Tibshirani (1996). We refer to the approach of
Siliverstovs (2017) as the MIDASSO approach deriving its name from the two
mentioned abbreviations.

In the nutshell, the proposed MIDASSO approach consists of two steps. In the
first step, we adopt a so-called skip-sampling procedure in order to convert each
monthly PMI component time series into three quarterly time series, such that each of
the newly created time series retains all observations in the first, second and third
months of each quarter, respectively. In the second step, we apply the targeted-
regressor approach, where by means of the elastic net the most informative
components concerning the target time series (GDP growth) are retained. Here we rely
on the property of the elastic net to set some coefficients to zero in a linear regression,
i.e. its ability to select most relevant variables for the variable of interest and,
correspondingly, discard irrelevant ones. Consequently, the selection incidence of a
particular PMI component will reflect its relative importance. PMI components that
have the most explanatory power for GDP growth will be selected more frequently
than those components with less explanatory power. We expect that PMI components
that are irrelevant for predicting GDP growth will not be selected at all. In the next
section, we provide a more formal description of the econometric approach adopted
here.

2. Econometric Methodology

Lett =1,2,...,T — 1, T denote a time scale at the quarterly frequency at which we
observe a target variable y;, e.g. the GDP growth rate. Then, by assigning integer
values of the time scale to the last month of each quarter, the corresponding time scale
at the monthly frequency can be represented as t, =1/3,2/3,1,1+1/3,1+
2/32,....,T—1,T—2/3,T—1/3,T. Let X, = (X1, X2¢,,---»Xny,,) denote a
N X 1 vector of potential predictors observed at the monthly frequency.
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In the first step of the MIDASSO approach we apply the skip-sampling
procedure in order to block monthly variables into three quarterly time series, each of
them retaining values of the original monthly variables in the first, second and third

months, respectively. If we correspondingly denote by Xt(l) values of the monthly
variables observed in the first month of each quarter t™ = 1/3,1 4+ 1/3,...,T — 2/3,
by Xt(z) - in the second month of each quarter t® = 2/3,1 4+ 2/3,...,T — 1/3, and

by Xt(3) - in the third month of each quarter t® =1,2,...,T, then instead of the N x 1
vector of monthly predictors X, we have a (3 X N) X 1 vector of original predictors

converted to the quarterly frequency X; = (X t(l), Xt(z), Xt(g)). The dimension of X; can

be further increased by including their lagged values, i.e. by allowing for up to p lags
of X; we end up with the vector of explanatory variables X; = (Xp, X¢—1',..., Xe—p)'
of dimension (3 X N X (p + 1)) X 1. Note that in this case the lag operator, e.g.

L(X t(l)) =X t(i)v operates at the quarterly frequency. Thus, as a main result of the skip-
sampling procedure, we observe both dependent and explanatory variables at the
common sampling frequency, implying that the targeted regressors approach of Bai
and Ng (2008) is straightforward to apply in the second step of the MIDASSO
procedure.

Bai and Ng (2008) proposed to apply a penalized regression to the following
forecasting model:

Vi = AW +y'Xe + ecpn, (1)

where W, is a vector of predetermined regressors like a constant. Lagged values of the
dependent variable may also be included in W;. Observe that Equation (1) is specified
according to the direct forecasting approach (see discussion in Massimiliano Marcel-
lino, James H. Stock, and Mark W. Watson 2006) directly relating the dependent
variable of interest to observed values of W, and X;. This means that the model
specification is specific for every forecasting horizon, h.

Recall that as the result of the skip-sampling procedure we significantly blew
up the dimension of the vector of predictors X;. Hence running a regression, specified
in Equation (1), is not optimal as we may end up with the problem of over-fitting.
Fortunately, the problem of over-fitting can be solved by resorting to the kind of
penalized regression - a so-called elastic net of Zou and Hastie (2005) - which is
capable not only to estimate model parameters but also to force some of the coefficients
to take zero values, i.e. perform a model selection exercise. As a result, the most
relevant explanatory variables for the dependent variable in question are retained and
those irrelevant and least important ones are effectively removed. The corresponding
optimization problem is:

3%Jﬂ=m%mm$+bWW+MMML @)

where RSS is the h-specific residual sum of squares of Equation (1) and 8 represents
coefficient vector (a',y")’. For a fixed value of the L,-norm penalty term A,, this
minimisation problem can be reformulated in terms of the LASSO estimator of
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Tibshirani (1996) and the efficient algorithm based on the least angle regression can
be used in order to estimate model parameters. The optimal value of the L;-norm
penalty term A;, governing the severance of the regressor selection procedure, is then
chosen by cross-validation.

Let X} be a subset of predictors for which y # 0, i.e. X; € X;. For each forecast
horizon we record which variables were retained by the elastic net. Repeating this
estimation and variable selection procedures over several data vintages will allow us
to collect evidence on a relative importance of each indicator for explaining current as
well as future GDP growth, which we can compare with the actual weights used in the
construction of the composite PMI.

3. Results

This section contains description of empirical estimation results. The dependent
variable is the year-on-year quarterly GDP growth rate in Switzerland, for which we
have real-time historical vintages. The original explanatory variables, observed at the
monthly frequency, are the eight seasonally adjusted components of the Purchasing
Managers’ Index, for which we also have real-time vintages. The PMI data extends
back to January 1995, which also constrains the beginning of the estimation sample.
The end of the estimation sample reflects the information set available on the first
business day of the first month of each quarter, when the values of the PMI and its
components are released for the third month of the previous quarter. This means that
for each quarter we have a complete set of monthly values of the PMI and its
components.

The whole available sample for our analysis is from 1995Q1 until 2013Q3. We
start our analysis using the initial sample 1995Q1-2008Q1, which we expand
recursively until the last quarter 2013Q3. The initial sample reflects an information set
available to a forecaster at the first business day after the end of the quarter 2008Q1,
when the PMI and its components are released for the third last month of 2008Q1.
Given the publication lag of about two months of GDP data, official estimate of GDP
growth in 2008Q1 is not yet known to the forecaster and therefore it is absent in this
information set. We are interested in using the most recent values of PMI for
forecasting GDP growth in the current quarter 2008Q1, the next quarter 2008Q2, and
two quarters ahead in 2008Q3. Let h be a forecast horizon, then we have h = 0 for
2008Q1, h = 1 for 2008Q2, and h = 2 for 2008Q3. For each forecast horizon h we
record which PMI subcomponents were selected by the elastic net using Equation (2).
Next, we enlarge the information set by one quarter (2008Q2), re-estimate Equation
(2) and record selected variables by the elastic net for each forecast horizon h, etc.
Below we summarise the empirical results.

The importance of each component for explaining GDP growth is assessed by
evaluating the selection frequency of each out of the eight PMI components based on
the recursive estimation of Equation (2). We fixed the L,-norm penalty term at 4, =
0.75 and let the value of the L;-norm penalty to be chosen by cross-validation. As an
alternative, we also re-estimated Equation (2) using the following values of 1, = 0.25
and A, = 0.50. The results turned out to be robust with respect to the choice of the
alternative values of the 1, parameter.
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Observe that for this exercise we consider not only the contemporaneous values
of the PMI components but also their first and second lags. This means that out of the
initial number of eight monthly explanatory variables we have in total 72 quarterly
potential predictors collected in X; that appear on the right-hand side of Equation (2).
This number is achieved as follows. First, the blocking procedure makes three
quarterly time series out of each monthly variable by retaining values observed in the
first month of each quarter to the first quarterly variable, values observed in the second
month - to the second quarterly variable, and values observed in the third month - to
the third quarterly variables. This gives us first 3 X 8 = 24 quarterly predictors. By
taking first and second lags of each of the newly created quarterly variables, i.e. setting
p=2, we arrive at 3 X8 X (24 1) =72 quarterly explanatory variables. By
allowing for the lagged values of the PMI components we acknowledge that some of
them may have more pronounced leading-indicator properties than others.

Selection frequency h=0

Output Backlog of Quantitiy of Purchase Suppliers' Stocks of Stocks of Employment
orders purchases price d'e_llvery purchases ﬁg&f&esd
imes

Source: Author’s calculation.

Figure 1 Selection Frequency of Each PMI Component, h =0

An additional detail of our variable selection procedure is that the vector of pre-
determined variables W, in Equation (1) contains only one element - a constant, which
we always kept in the regression while finding solution paths of the elastic net
optimisation problem. This means that we pre-select variables according to their
explanatory power of GDP growth without taking into account the effect of the past
values of GDP growth. We also verified the robustness of our results after controlling
for the effect of the past values of the dependent variable, by regressing both dependent
and explanatory variables on the predetermined variables W; and then using the saved
OLS residuals instead of actual data in Equation (1). The relative selection frequency
of various PMI components remained very similar, although the absolute selection
frequency was somewhat lower.
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The selection frequency of each of 72 predictors is shown in Figures 1, 2, and
3 for h = 0,1,2, respectively, where by the labels on the X-axis in each plot we denote
a variable containing all the values pertaining to the first month of each quarter as. M1,
ie. X t(l), to the second month as . M2, i.e. X t(z) , and correspondingly to the third month
as .M3,1e. X t(s). The abbreviations like . M1.L1 and . M1. L2 indicate the first and

1) @
_pand X, 75.

second lags of the respective variable, i.e. Xt(

Selection frequency h =1

Output Backlog of Quarhmiy of : Purchase Suppliers' Stocks of tocks 3f Employment
orders purchases price delivery purchases gé%fg’-s
es :

25
J

20

10
1

Source: Author’s calculation.

Figure 2 Selection Frequency of Each PMI Component, h = 1

As seen, the selection frequency varies from predictor to predictor, but there are
some predictors that were selected in each of 23 estimation samples for every forecast
horizon. The summary of the horizon-specific selection frequency is presented in
Table 2 (see the Appendix). Based on the evidence in the table we can draw the
following conclusions. First, as the forecast horizon increases less indicators were
retained by the elastic net. The three PMI components (output, backlog of orders, and
quantity of purchases) have the highest selection frequency for all h. This implies that
these group of components can be safely labelled as forward-looking indicators. Two
PMI components (stocks of purchases and employment) that were selected at h = 0
were not selected at h = 2, implying that these can be best described as coincident
rather than leading economic indicators.

Addressing the question “Are all included variables relevant?”, we can state
that the two components (purchase prices and stocks of finished goods) that according
to our results have no explanatory power for GDP growth are rightfully not included
in the PMI. However, addressing the related question “Are all relevant variables

PANOECONOMICUS, 2018, Vol. 65, Issue 4, pp. 381-394
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included?” we notice that one component (quantity of purchases) that has a
comparable selection frequency to the two most heavily weighted components (output
(0.25) and backlog of orders (0.30)) in the PMI is not included. It is also remarkable
that the selection frequency of quantity of purchases is the highest among the rest of
components for h = 2, characterising it as the most forward-looking component.

Selection frequency h =2

Output Backlog of Quantitiy of Purchase Suppliers' Stocks of Stocks of Employment
orders purchases price dte_hvew purchases f'é‘('fofaesd
imes

25

20
|

10
1

1

SssSToa SE= ] 2_§“__!.!..‘!§_§'__!!!‘!..§_§“__!!!!!!§_§‘_....(\].gﬁ..!...Eﬁ ......

Source: Author’s calculation.

Figure 3 Selection Frequency of Each PMI Component, h =2

It is also interesting to observe that the relative selection frequency of five
components that enter the PMI is very close to the actual weighting scheme for h = 0.
For example, the two components (output and backlog of orders) that have the highest
weights in the PMI also have the highest selection frequency among these five
components. The component (employment) with the third-largest attached weight is
also ranked as the third most frequently selected component in our exercise. Finally,
the remaining two components (suppliers’ delivery times and stocks of purchases) with
the lowest weights attached in the PMI construction are also ranked as the least
frequently selected components. For longer forecast horizons this coincidence in
relative selection frequency and the assigned weights is less evident. This can be
tentatively interpreted that the weights for the PMI components were chosen so as to
maximise its contemporaneous correlation with GDP growth in order to boost its
properties as a reliable coincident economic indicator. It is rather remarkable that the
relative importance assigned to the five chosen components back in 1982 and
calibrated using the US data is also supported in the Swiss data, apart from the non-
inclusion issue of the component reflecting quantity of purchases in the PMI.

PANOECONOMICUS, 2018, Vol. 65, Issue 4, pp. 381-394
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Summarising, our results confirm that all five out of eight components selected
into the PMI are important for explaining GDP growth in the current quarter. Their
relative ranking that come out of our exercise is in line with the weighting scheme
actually implemented in the PMI construction. Out of the three components, that are
actually not included into the PMI, two components (purchase prices and stocks of
finished goods) are deservedly excluded, whereas the third excluded component
(quantity of purchases) appears to be as of much importance in explaining GDP growth
in Switzerland as the two most heavily weighted components (output and backlog of
orders).

Our results are in strong contrast to those reported for the US economy in Pelaez
(2003b) and Cho and Ogwang (2006) where it was found out that an optimal composite
PMI should be constructed using three and one rather than five original sub-indices,
respectively. On the opposite, our results confirm the empirical validity of the
prevailing weighting scheme and point out that an inclusion - not exclusion - of one
additional sub-component to the existing PMI composition may further improve its
leading properties.

4. Conclusion

In this paper we scrutinise the composition of one of the most renowned economic
indicators that is regularly released for more than 30 countries and regions. The
composite Purchasing Managers’ Index (PMI) is constructed using the standardised
methodology that was developed for the PMI in the US more than thirty years ago.
According to this methodology the composite PMI is constructed by pooling five
survey-based sub-indices using component-specific fixed weights.

Though the uniform methodology makes the international comparison of
national PMIs an easy and transparent task, it is not immediately clear whether the
currently prevailing weighting scheme of the PMI components is supported by the data
for other countries than the US. It is of a great interest to investigate this question for
these countries as even for the American version of the PMI there are several earlier
studies that concluded that the current weighting scheme is not optimal and therefore
can be improved either using a time-varying weights or severely restricting the number
of sub-indices underlying the composite PMI (Pelaecz 2003a, b; Cho and Ogwang
2006).

To the best of our knowledge, this is the first paper that scrutinises the
optimality of the adopted weighting scheme in other countries than the US. To this
end, we use Switzerland as an example and our approach, based on Siliverstovs (2017),
can be easily extended to other national PMIs. We utilise the variable selection feature
of the MIDASSO approach of Siliverstovs (2017) in order to verify whether a
weighting scheme based on the relative selection frequency of the sub-indices in
question matches the prevailing weighting scheme used in the construction of the
composite PMI. We find that the relative weights of the PMI components are generally
supported by the data, except for the fact that one forward-looking component
(quantity of purchases), found very informative for explaining GDP growth, is
currently omitted from the PMI composition.
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Thus, our results are in a sharp contrast to those reported in the earlier literature
on the optimality of the current composition for the US data. Our results indicate that
expanding rather than shrinking the current choice of sub-indices used in constructing
the PMI is the right way to proceed in order to improve its leading properties.
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Appendix
Table 1 PMI Components in Switzerland
Components Weights
Output 0.25
Backlog of orders 0.30
Quantity of purchases
Purchase prices 0.15
Suppliers’ delivery times
Stocks of purchases 0.10
Stocks of finished goods

0.20
Employment

Source: Procedure.ch (2014)2.

Table 2 Selection Incidence Over 23 Samples, 2008Q1-2013Q3, A,=0.75

Components Selection frequency
Weight in PMI

Forecast horizon, h Absolute Relative

0 1 2 0 1 2
Output 90 14l 31 023  0.30 0.21 0.25
Backlog of orders 107 82 45 0.27 0.34 0.30 0.30
Quantity of purchases 101 75 62 0.26 0.31 0.42
Purchase prices 0 0 2 0.01
Suppliers’ delivery times 19 8 8 0.05 0.03 0.05 0.15
Stocks of purchases 22 0 0 0.06 0.10
Stocks of finished goods 0 0 0
Employment 52 4 0 0.13 0.02 0.20
Total 391 240 148 1.00 1.00 1.00 1.00

Source: Author’s calculation based on data from Procedure.ch (2014).

2 Procedure.ch. 2014. Purchasing Managers’ Index (PMI). https://www.procure.ch/service/gewusst-
wie/pmi-industriedienstleistung/ (accessed August 06, 2014).

PANOECONOMICUS, 2018, Vol. 65, Issue 4, pp. 381-394




<<
  /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
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /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 <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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




