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Streszczenie: W niniejszej pracy podjęta zostanie próba wielowymiarowej 
analizy rozwoju elektronicznych zamówień publicznych oraz jego determi-
nant w oparciu o dane pochodzące z wywiadów kwestionariuszowych, prze-
prowadzonych wśród podmiotów zamawiających, zobligowanych do stoso-
wania Pzp. Będzie mieć miejsce testowanie wybranych metod statystycznych 
dla potrzeb pomiaru, klasyfikacji i analizy determinant rozwoju elektronicz-
nych zamówień publicznych. 

Słowa kluczowe: zamówienia publiczne, regresja logistyczna 

INTRODUCTION 

Public procurement is a necessary element of economies functioning in 
every part of the world. The public procurement market in the European Union is 
estimated at 16% of GDP [EIM 2004] and the market’s value in Poland in 2008 
stood at 109.5 billion zlotys, i.e. 8.6% of Polish GDP [Sprawozdanie … , 2009], 
which suggests that the Polish public procurement market has only started to grow. 
In the next few years, it can be expected to expand faster, following a wider use of 
public aid co-financed by the EU funds. Therefore, instruments need to be imple-
mented that could improve the effectiveness of public procurement systems and 
give a more important role to the SMEs. A broader use of ICT tools in public pro-
curement, especially the computerization of its procedures, seems a good and rele-
vant way forward.  

The paper performs a multivariate statistical analysis of e-procurement de-
velopment and of its determinants using data derived from surveys of the awarding 
entities covered by the Public Procurement Law. Statistical methods were espe-
cially applied in order to measure, classify and model the development of ICT-
based public procurement. 
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COMPUTERIZATION OF PUBLIC PROCUREMENT PROCESSES 
IN EU – MAJOR TRENDS 

Modernization of the public procurement market and its better availability 
may become a key factor strengthening European Union’s competitiveness and 
providing enterprises with new opportunities, especially the SMEs. Improved com-
petitiveness and efficiency of enterprises operating in the public procurement area 
that stem, among other things, from the development of e-procurement are likely to 
influence the whole economy and play an important role in achieving the goals of 
the Lisbon Strategy. New ICT techniques applied to purchase goods and services 
make competition stronger and public purchasing more efficient, especially in 
terms of time and financial savings. It is estimated that e-procurement may help the 
awarding entity and the economic operators to save as much as 5% of their ex-
penses and up to 50-80% of transaction costs [Ramboll M. 2004]. Previous years’ 
experiences show that an awarding entity using e-procurement procedures may 
save even 10-20% compared with one applying the traditional methods. It is so, 
because entrepreneurs operating IT procedures can offer better prices, while in a 
traditional system their offers are final [Wikariak 2009]. 

In 2006, 71% of the Member States already had functional ICT-based public 
procurement systems, while the remaining 29% were in the process of developing 
them. Poland belonged to the second group. Among the European forerunners of e-
procurement systems there are Italy and UK. However, the implementation of e-
procurement instruments does not necessarily mean that they are used more widely. 
A case in point is the electronic mode of tendering (Prince, Zeiden 2004]. Studies 
conducted by GHK and Technopolis have revealed that e-procurement is not com-
mon in Europe: 58% of the surveyed companies have never submitted fully elec-
tronic tenders and 43% have not done that even partly. The proportion of compa-
nies submitting fully electronic tenders ‘at least sometimes’ is only 24%. However, 
there are large variations between particular Member States. The leaders in the area 
are the UK and Lithuania, where 62% and 69% of companies, respectively, claim 
to submit electronic tenders at least sometimes. Finland, Denmark and Sweden also 
score well. The lowest percentages of such enterprises have been found in France, 
Malta, Hungary and Poland (3%). Similar findings have been provided by the stud-
ies discussed in the next sections of the paper [GHK&Technopolis 2007]. 
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COMPUTERIZATION OF PUBLIC PROCUREMENT PROCESSES 
IN POLAND – APPLICATION OF SELECTED STATISTICAL 
METHODS 

THE METHODOLOGY FOR QUANTIFYING IT DEVELOPMENT IN PUBLIC PROCURE-
MENT  

It is difficult to evaluate the development of e-procurement because of insuf-
ficient informational resources. The statistics provided by the Public Procurement 
Office (PPO) only include information on the number of tenders involving elec-
tronic bidding and the Dynamic Purchasing System (DPS). In 2006, electronic 
bidding accounted for only 0.3% of all awarded contracts, with the rate falling to 
0.05% in 2007 and 2008 and then rising to 0.11% in first quarter 2009. The Dy-
namic Purchasing System is not very popular either – in 2007 DPS was not used at 
all, in 2008 there were 10 DPS-based tenders, but in the first quarter of 2009, only 
one announcement of this type was made. Data on other e-procurement instruments 
are not available [BI UZP 2008, 2009]. This kind of information can be usually 
acquired in the course of field research. Unfortunately, most of the data provided 
during interviews and surveys (e.g. electronic) are confidential, which prevents the 
use of more advanced analytical methods. This fact inspired us to try to construct a 
synthetic indicator of the development level of public e-procurement (based on 
discrete variables). 

The selection of diagnostic variables is one of the most important and also 
most difficult issues in constructing synthetic variables. Variables are generally 
selected using two approaches: one considering variable relevance and one statisti-
cal. An overview of the Polish solutions and studies requested by the European 
Commission suggests that the diagnostic variables should be enhanced with factors 
given in Table 1. The list is certainly not exhaustive, but it indicates e-procurement 
instruments and procedures that are currently used in Poland. 

Each of the variables is binary (1 meaning that the respondent is knowledge-
able of public e-procurement procedures). The obtained synthetic indicator repre-
senting a sum of all diagnostic variables and thus measuring the level of comput-
erization of a public procurement system (synt) took values between 0 and 19 
points. The higher the indicator’s value, the more advanced e-procedures of a pub-
lic procurement system. 

The constructed indicator will be used to break down the awarding entities 
into two groups: 

Gr. 1 – organizations with an insufficient level of e-procurement develop-
ment (the indicator’s values are up to 9 points), 

Gr. 2 – organizations with a sufficient level of e-procurement development 
(the indicator’s values range from 10 to 19 points). 
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An alternative to the above approach is classifying the awarding entities us-
ing cluster analysis. Our study will test both the procedures. 

 
Table 1. List of potential diagnostic variables (questionnaire questions) 
Symbol Variable (question) 

X1 
Did you know that the Public Procurement Office (PPO) had the web portal 
www.portaluzp.gov.pl? 

X2 Did you know that the PPO had the website – www.uzp.gov.pl? 
X3 Are you aware of the availability of the Internet bulletin TED? 
X4 Do you use the web portal www.portaluzp.gov.pl? 
X5 Do you use the website at www.uzp.gov.pl? 
X6 Does your organization use software that supports the awarding of contracts? 
X7 Does your organization have a buyer profile? 

X8 
Does your organization use electronic means of transferring statements, requests, 
notifications and information related to contract awarding? 

X9 
Do you think that the PPL obligates the awarding entity to specify the essential 
terms of contract on the website for bidding other than unlimited bidding? 

X10 
Does your organization publish such specifications on the website for bidding 
other than unlimited bidding? 

X11 
Do you think the PPL allows submitting tenders electronically, if approved by 
the awarding entity? 

X12 
Do such tenders need to have a secure electronic signature that is verifiable using 
a valid qualified certificate? 

X13 
Does your organization accept electronic tenders bearing a secure electronic 
signature that is verifiable using a valid qualified certificate to award contracts? 

X14 Do you know the electronic bidding scenario laid out in PPL regulations? 

X15 
Has your organization ever used electronic bidding that the previous PPL regula-
tions called an electronic auction? 

X16 
Do you know the electronic auction scenario defined by the current PPL regula-
tions? 

X17 Has your organization ever participated in an electronic auction? 

X18 
Do you know the dynamic purchasing system scenario (DPS) provided in the 
PPL regulations? 

X19 Has your organization ever used the dynamic purchasing system scenario? 
Source: own study. 

 

MULTIVARIATE STATISTICAL METHODS IN THE EVALUATION OF E-PROCUREMENT 
DEVELOPMENT 

The development of e-procurement in Poland has been analyzed using 
mainly the multivariate methods. The multivariate analysis allows dealing with 
many variables at the same time. Among the methods used by the analysis, the 
most useful seem to be cluster analysis (to classify the tenderers) and logistic re-
gression (to model the development of e-procurement). 
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In the logistic regression models, the dependent variable is dichotomous and 
its value is 1 when the probability of success is θ, or 0 when the probability of fail-
ure is 1-θ. A logistic regression model examines the relationship between one or 
more independent variable (called risk factors) and the log odds of binary outcome 
variable. This relation is described by the formula: 
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where x1, x2, ..., xk are independent variables (continuous or categorical). Odds ra-
tios are commonly employed to measure the strength of the partial relationship 
between one predictor and the dependent variable (in the context of the other pre-
dictor variables). A model is constructed based on an iterative maximum likelihood 
procedure [Wuensche 2007]. 

Cluster analysis is an exploratory data analysis tool that aims at sorting dif-
ferent objects into groups in a way that the degree of association between two ob-
jects is maximal if they belong to the same group and minimal otherwise [Larose 
2006, p.151]. A typical approach to cluster analysis first compiles a table of rela-
tive similarities or differences between all objects and then uses this information to 
put objects into groups. The table of relative similarities is called a proximities 
matrix. The method of combining objects into groups is called a clustering algo-
rithm. The aim is to combine similar objects into separate groups. After identifying 
the inter-object distances, the next procedure of cluster analysis divides the objects 
into groups according to the distances (one possibility being the squared Euclidian 
distance). This is sum across variables (where i = 1, …, v) of the squared difference 
between the score on variable i for the one case (Xi) and the score on variable i for 
the other case (Yi). Following that, all the distances between the entities (cases and 
clusters) are recomputed and then two entities separated by the smallest distance 
are grouped together. When one of the entities is a cluster, or both, the averaged 
squared Euclidian distance between the members of both entities is computed. This 
procedure continues until all cases are formed into one giant cluster. It is for the 
researcher to decide when the procedure should stop and to accept a solution hav-
ing k clusters (where k = 1, …, N) [Walesiak, Gatnar 2009, pp. 407-420]. 

EMPIRICAL RESULTS 

Between January and May 2008, an empirical survey requested by the Public 
Procurement Office (PPO) was conducted. It aimed at evaluating the status quo and 
the prospects for public procurement computerization in Poland (the survey’s re-
sults are presented in detail in [Borowicz 2008]). The survey was designed to in-
vestigate the use of broadly understood ICT tools in public procurement. This pa-
per presents the results of interviews conducted with a representative, random sam-
ple of 701 awarding entities. Because the questionnaire used in the survey catered 
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for PPO’s informational needs, this fact largely narrowed the range of statistical 
methods that could be applied to analyze respondents’ answers. Therefore, most 
variables represent nominal-scale measures. Moreover, the paper presents the re-
sults of multi-dimensional analysis of e-procurement development. Methods ena-
bling the synthetic evaluation of e-procurement development (by constructing a 
synthetic indicator to evaluate the level of computerization in the surveyed entities) 
as well as classification of entities by the level of sophistication of their e-
procurement systems (using the constructed indicator and cluster analysis) will be 
thoroughly tested. Besides, an attempt is being made to identify the determinants of 
e-procurement system development in the awarding entities (using logistic regres-
sion).  

Because of the practical purpose of the conducted survey (it aimed at identi-
fying the causes of the very weak interest in electronic procedures as well as ac-
tions that could curb unfavourable trends), most of its questions requested respon-
dents’ opinions on electronic PP procedures, so using them to construct the indica-
tor was pointless. Unfortunately, the limited number of potential variables in the 
survey and the nominal level of their measurement prevented us from using most 
formal methods of variable selection. Consequently, the variables were selected 
using the substantial approach and the indicator of ICT development in public pro-
curement was constructed using all potential diagnostic variables (Table 1). All 
calculations were run based on the SPSS 14.0 software. 

The empirical investigation showed that the surveyed organizations had rela-
tively good knowledge of the electronic instruments used in public procurement – 
especially of the PPO’s web portal and website that the awarding entities use will-
ingly. However, the possibility of submitting tenders electronically apart, the prac-
tical use of other instruments is insufficient and even insignificant in the case of 
electronic bidding, electronic auctioning and Dynamic Purchasing System (despite 
their being known well). Consequently, the overall evaluation of ICT level in pub-
lic procurement is not very high. 

The level of ICT used by the awarding entities seems to be mediocre as 
measured by the synthetic indicator (both x and Me are close to 9 against the 
maximum score being 19) – the index values for the sample range from 3 to 15 
points. It is noteworthy that the distribution of the constructed variable is ‘stabi-
lized’ (low skewness and kurtosis of distribution), which is confirmed by the 
analysis of normality plot and box-plot. This justifies the application of the para-
metric methods of analysis. The constructed indicator’s reliability is relatively high 
(α=0.560), but the performed factor analysis indicates that mid-scales can be dis-
tinguished. Because of the limited number of factors, the next part of the analysis 
uses an indicator that has been constructed in line with the presented procedure. An 
additional argument in favour of this approach is high compatibility of awarding 
entities’ classifications based on the synthetic variable and on the cluster analysis 
(Table 2). 
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Both the methods (using the same list of diagnostic variables/items) pro-
duced similar classifications of awarding entities as far as the computerization of 
public procurement is concerned. The value of Kappa Cohen’s consistency ratio 
confirms the both the classifications are very much alike (κ=0.744 with p close to 
0). 
 
Table 2. The similarity of classification of the awarding entities performed using the syn-

thetic indicator and cluster analysis with respect to the development of e-
procurement 

clusters
   unsufficient sufficient Total  
synt gr Number 205 24 229 
  

unsufficient develop-
ment % 88.7 14.2 57.3 

  Number 26 145 171 
  

sufficient development 
% 11.3 85.8 42.8 

Total Number 231 169 400 
  % 100.0 100.0 100.0 

Source: own calculations. 
 
The development of electronic procedures within public procurement is 

driven by many factors – administrative, legislative, economic and psychological. 
The scope of the questionnaire surveys prevents a correspondingly broad analysis. 
The main barriers as indicated by the respondents are too complicated regulations 
laid out in the PPL and the related laws, as well as professional and practical train-
ing in this field falling short of the actual needs [Wiktorowicz, Roszko-Grzegorek 
2009]. The presented analysis aims to identify factors that have an effect on the 
development of e-procedures in public procurement. The development of ICT tools 
in public procurement will be evaluated by means of logistic regression analysis – 
separately for two dependent variables: synt_gr (formed by dividing synt variable 
variants into two classes, ie. Gr. 1 and Gr. 2) and a cluster (resulting from the clas-
sification provided by cluster analysis). The multi-dimensional analysis of relations 
was carried out by distributing the factors among three groups, i.e.:  
(1) factors related to the awarding entity’s location (Table 4): REG – region by 
GDP (economic development – ED), SIZE – the size of the urban area; 
(2) major characteristics of the awarding entity (Table 5): N – the number of con-
tracts awarded in 2007 (between the thresholds requiring mandatory PPL applica-
tion in Poland and in the EU), L – the number of employees working in the public 
procurement department, TYPE – the type of the awarding entity; 
(3) respondents’ characteristics (Table 6): IT – IT skills, EXP - professional experi-
ence in public procurement, EDU – level of education.  

We expected e-procurement to be the best developed in awarding entities 
that initiate large-scale public procurement procedures more often, based in regions 
at a higher level of economic development (such as Mazowieckie or Slaskie), espe-
cially in large urban areas. A more common use of ICT in public procurement 
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could be facilitated by high skills of employees. The results of the applied model-
ling procedure proved that our expectations were right (see Tables 3-6). 
 
Table 3. Estimation results of the logistic regression equation parameters (eq. 1a i 1b) 

Dependent variable
synt_gr (1a) clusters (1b)  Independent variables 

 B Wald p Exp(B) B Wald p Exp(B) 
 REG   4.719 0.094 1.129 0.569  
  high ED 0.584 4.259 0.039 1.793 0.269 0.916 0.339 1.309 
  medium ED 0.233 0.701 0.403 1.263 0.071 0.066 0.797 1.074 
  SIZE  7.367 0.025 6.428 0.040   
  country - 5.284 0.022 0.368 -1.067 6.379 0.012 0.344 
  small-or medium- - 0.008 0.928 0.974 -0.384 1.681 0.195 0.681 
  Constant - 2.248 0.134 0.580 -0.048 0.018 0.894 0.953 

* Reference group: for RG – region with low economic development, for SIZE – large urban areas 
Source: own calculations. 
 

The estimates of models 1a) and 1b) provided in Table 3 show that the size o 
the urban area where the awarding entity is located significantly influences the 
evaluation of ICT used by the entity in the public procurement area. In organiza-
tions located outside large urban areas the use of ICT is much more limited 
(p=0.022 for model 1a) and p=0.012 for model 1b)), with deflection reaching as 
much as 65%. The level of economic development in the awarding entity’s district 
does not exert a statistically significant influence, but a comparison of models 1a) 
and 1b) reveals significant deflections between organizations based in the well-
developed regions and in the less successful ones (p=0.039). Notwithstanding, both 
models show, as expected, that in the richer regions the odds of organization’s 
achieving a higher level of computerization are larger (about 30-80% depending on 
the model) compared with the reference group. 
 
Table 4. Estimation results of the logistic regression equation parameters (eq. 2a and 2b) 

Dependent
synt_gr (2a) clusters (2b) 

Independent varia-
bles 
 B Wald p Exp(B) B Wald p Exp(B) 
 N 0.026 12.766 0.000 1.026 0.018 7.610 0.006 1.018 
 L   4.102 0.251 0.550 0.908   
   1 person -20.624 0.000 0.999 0.000 -20.700 0.000 0.999 0.000 
   2 – 5 persons -20.185 0.000 0.999 0.000 -20.653 0.000 0.999 0.000 
    6 – 10 persons -20.077 0.000 0.999 0.000 -20.238 0.000 0.999 0.000 
  TYPE   7.292 0.063 10.970 0.012   
   ZOZ 0.468 0.875 0.350 1.597 0.311 0.419 0.518 1.364 
   government 0.541 1.128 0.288 1.718 0.904 2.984 0.084 2.471 
   others -0.373 1.831 0.176 0.688 -0.443 2.680 0.102 0.642 
  Constant 19.975 0.000 0.999 0,004 20.336 0.000 0.999 0,007 

* Reference group: for L – over 10 persons, for TYPE – local administration 
Source: own calculations. 
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As shown by data presented in Table 4, organization’s involvement in public 
procurement activities as measured by the number of tenders is important. Organi-
zation’s chances of developing e-procurement tools are determined quite strongly 
by its type, but local administration is not statistically significantly different from 
the reference group (particularly high and positive differences are noted for the 
central government administration). Compared with other factors, such as the 
aforementioned number of tenders and the type of organization, the rate of em-
ployment proved to be insignificant (p is close to 1). 

Interesting conclusions can be drawn from the analysis of results presented 
in Table 5. A comparison of the previous equations shows that ICT development in 
the organizations is mainly decided by the human factor and not by solutions pro-
vided within the PPL. Organizations with experienced and well-educated staff are 
more likely to develop IT solutions in the public procurement area. 
 
Table 5. Estimation results of the logistic regression equation parameters (eq. 3a i 3b) 
Variables Dependent

synt_gr (3a) clusters (3b) 
Indendent B Wald p Exp(B) B Wald p Exp(B) 
IT   6.195 0.103 3.979 0.264   
  low -0.955 4.108 0.043 0.142 -1.039 1.346 0.246 0.354 
  medium -0.500 0.667 0.414 0.607 -0.308 0.242 0.623 0.735 
  high -0.206 0.109 0.741 0.814 0.045 0.005 0.943 1.046 
EXP   12.804 0.005   16.911 0.001   
  below 1 year -0.259 7.212 0.007 0.284 -1.548 9.300 0.002 0.213 
  1 – 2 years -0.818 3.689 0.055 0.441 -0.437 1.163 0.281 0.646 
  2 - 5 years -0.579 5.887 0.015 0.560 -0.801 10.592 0.001 0.449 
EDU    5.795 0.215   10.661 0.031   
  secondary or lower  -0.128 5.368 0.021 0.324 -1.338 7.055 0.008 0.262 
  incomplete tertiary -0.028 3.429 0.064 0.358 -1.087 3.657 0.056 0.337 
  undergraduate -0.678 1.555 0.212 0.508 -0.400 0.505 0.477 0.670 
  graduate -0.856 3.737 0.053 0.425 -1.145 6.225 0.013 0.318 
Constant  1.261 2.998 0.083 3.530 1.300 3.026 0.082 3.669 

* Reference group: for IT – very high, for EXP – over 5 years; for EDU - doctorate/ PP postgraduate  
Source: own calculations. 

 
The analysis is completed with equations that were built using all variables 

from the list of potential factors (Table 6). The estimates were similar for both 
response variables: unlike the other factors, the type of awarding entities, the num-
ber of the awarded contracts and employees experience in PP activity proved sig-
nificant. The only difference between versions (a) and (b) is the location of the 
awarding entity – both regions (4a model) and the size of the urban area (4b model) 
turned out to be important. Therefore, the characteristics are analogous to those 
presented in models 1-3. 
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Table 6. Estimation results of the logistic regression equation parameters (eq. 4a and 4b) 
Dependent: synt_gr (4a) Dependent: clusters (4b) 

Model 4a B Wald p Exp(B Model 4b B Wald p Exp(B) 
REG   7.792 0.020 2.233 SIZE  8.038 0.018   
high ED 0.803 7.261 0.007 1.454  country -1.289 7.579 0.006 0.275 
medium ED 0.374 1.528 0.216 1.029  small- and 

medium- -0.694 4.775 0.029 0.500 

N 0.028 15.749 0.000 1.809 N 0.01 8.031 0.005 1.018 
TYPE   8.199 0.042 TYPE  13.142 0.004   
ZOZ 0.593 1.350 0.245 1.610  ZOZ 0.22 0.208 0.648 1.256 
government 
administra- 0.476 0.827 0.363 0.660 government 

administra-
0.57

1 1.067 0.302 1.771 

others -0.415 2.189 0.139 others -0.700 5.770 0.016 0.496 
EXP   8.536 0.036 EXP  13.209 0.004   
below 1 year -0.957 4.241 0.039 0.384 below 1 -1.219 5.945 0.015 0.296 
1 – 2 years -0.548 1.522 0.217 0.578 1 – 2 years -0.122 0.083 0.773 0.885 
2 - 5 years -0.573 5.223 0.022 0.564 2 - 5 years -0.770 9.070 0.003 0.463 
Constant -0.639 3.433 0.064 0.528 Constant 0.86 3.927 0.048 2.375 

* See symbols in Tables 4-7 
Source: own calculations. 

CONCLUSION AND FUTURE RESEARCHES 

The procedures of multi-dimensional statistical analysis are only partly use-
ful in examining the survey’s results, because of the nominal level of measurement 
of the investigated phenomena. The measurement methodology proposed in this 
paper allows comprehensive evaluation of computerization processes in public 
procurement. The use of logistic regression made it possible to identify certain 
factors determining progress in the area of e-procurement. Compared with other 
factors, the type of the awarding entity and its location, as well as the number of 
awarded contracts and employees’ experience in PP turned out significant. Award-
ing entities based in cities have the best-developed e-procurement facilities, espe-
cially local government units and Public Healthcare Establishments. Their in-
volvement in public procurement activity as measured by the number of awarded 
contracts and the number of PP-dedicated personnel is relatively high. They can 
develop ICT solutions more intensively because their staff is supported by skilled 
IT specialists, employees dealing with public procurement are trained to upgrade 
their ICT skills and large-scale informational campaigns on e-procedures are more 
readily available. 

The development of e-procurement may be a factor boosting innovativeness 
– in both enterprises competing for contracts and in the awarding entities. Our fu-
ture research will investigate how public procurement influences innovation activi-
ties in enterprises, especially in the SMEs. We will continue our efforts to test the 
development of e-procurement using statistical methods. 
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Abstract: The paper discusses the application of multivariate analysis tools 
to the development of e-procurement and to the determinants of the process 
using data derived from a survey of the awarding entities. In particular, statis-
tical methods were used to measure, classify and model the development of 
computerized public procurement. 

Keywords: public procurement, logistic regression 



<<
  /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


