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Abstract. Soft set theory proposed by Molodstov is a general mathematic tool 
for dealing with uncertainties. Recently, several algorithms had been proposed 
for decision making using soft set theory. However, these algorithms still con-
cern on a Boolean-valued information system. In this paper, Support Attribute 
Representative (SAR), a soft set based technique for decision making in cate-
gorical-valued information system is proposed. The proposed technique has 
been tested on two datasets. The results of this research will provide useful in-
formation for decision makers to handle categorical datasets. 
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1   Introduction 

In today’s fast moving world, decision making is a very critical issues. Good decision 
making is aiding by the good information. Unfortunately, some information is uncer-
tain. Handling uncertain data is very important because in reality, there are lots real 
life problems in which still involve uncertain data, for example in field of engineer-
ing,  medical, social, medical sciences and etc [1]. There are several theories, such as 
probabilities theories, theory of fuzzy set, theory of rough set and etc, which can be 
considered as the mathematical tools for dealing with uncertainties.  

The theory of soft set proposed by Molodtsov [2] 1999 as a new way for managing 
uncertain data. Molodtsov pointed out that one of the main advantages of soft set 
theory is that it is free from the inadequacy of the parameterization tools, unlike in the 
theories mentioned above. The soft set theory uses parameterization sets, as its main 
vehicles for problem solving, which makes it very convenient and easy to apply in 
practice. Therefore, many applications based on soft set theory have already been 
demonstrated by Molodtsov [2], such as the smoothness of functions, game theory, 
operations research, Riemann integration, Perron integration, probability theory, and 
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measurement theory. Presently, great progresses of study on soft set theory have been 
made. Maji et al. [3] firstly introduced some definitions of the related operations on 
soft sets. Ali et al. [4] took into account some errors of former studies and put forward 
some new operations on soft sets. As for practical applications of soft set theory, great 
progress has been achieved. Maji et al. [1] employed soft sets to solve the decision-
making problem. Roy and Maji [5] presented a novel method of object recognition 
from an imprecise multi-observer data to deal with decision making based on fuzzy 
soft sets, which was revised by Kong et al. [6]. Feng et al. [7] showed an adjustable 
approach to fuzzy soft set based decision making by means of level soft sets. It is 
worthwhile to mention that some effort has been done to such issues concerning re-
duction of soft sets. Chen et al. [8] pointed out that the conclusion of soft set reduc-
tion offered in [1] was incorrect, and then present a new notion of parameterization 
reduction in soft sets in comparison with the definition to the related concept of 
attributes reduction in rough set theory. The concept of normal parameter reduction is 
introduced in [9], which overcome the problem of suboptimal choice and added pa-
rameter set of soft sets. An algorithm for normal parameter reduction is also presented 
in [9]. However, these soft set-based algorithms still concern on a Boolean-valued 
information system. 

In this paper, Support Attribute Representative (SAR), a soft set based technique 
for decision making in categorical-valued information system is proposed. The pro-
posed technique has been tested on two datasets. The results of this research will 
provide useful information for decision makers to handle categorical datasets. 

The rest of the paper is organized as follows. Section 2 described the soft set 
theory. In section 3, the proposed technique is describe. An experiment and analysis is 
described in section 4. Finally, conclusion of this work described in section 5. 

2   Soft Set Theory 

An information system as in is a 4-tuple (quadruple) ( )fVAUS ,,,= , where 
{ }

U
uuuuU ,,,, 321 L=  is a non-empty finite set of objects, { }

A
aaaaA ,,,, 321 L=  is a non-

empty finite set of attributes, U Aa a
VV

∈
= , 

a
V  is the domain (value set) of attribute a, 

VAUf →×:  is an information function such that ( )
a

Vauf ∈, , for every ( ) AUau ×∈,  

, called information (knowledge) function. An information system can be intuitively 
expressed in terms of an information table (see Table 1). 

Table 1. An information system 
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In many applications, there is an outcome of classification that is known. This a 
posteriori knowledge is expressed by one (or more) distinguished attribute called 
decision attribute; the process is known as supervised learning. An information sys-
tem of this kind is called a decision system. A decision system is an information sys-
tem of the form { }( )fVdAUD ,,, U= , where Ad ∉  is the decision attribute. 

Throughout this section U  refers to an initial universe, E  is a set of parameters, 
( )UP  is the power set of U  and EA ⊆ . 

Definition 1. (See [2].) A pair ( )AF ,  is called a soft set over U , where F  is a map-

ping given by  
( )UPAF →: . 

In other words, a soft set over U  is a parameterized family of subsets of the universe 

U . For A∈ε , ( )εF  may be considered as the set of ε -elements of the soft set 

( )AF ,  or as the set of ε -approximate elements of the soft set. Clearly, a soft set is 

not a (crisp) set.  
As an illustration, let consider a soft set which describes the ‘attractiveness of pro-

gramming language’ that Mr. X is considering to use. Let assume that there are ten 
programming languages in the universe  that are under consideration by Mr. X such 
that { }10987654321 ,,,,,,,,, ppppppppppU = , and is a set of decision parameter where 

{ }7654321 ,,,,,, eeeeeeeE = . Every Ee ∈  representing an element of attractiveness  

such that 
1e  representing an element of ‘system’, 

2e  representing an element of ‘edu-

cation’, 
3e  

representing an element of ‘web’, 
4e  representing an element of ‘proce-

dural’, 
5e representing an element of ‘object oriented’, 

6e  
representing an element of 

‘reflective’ and 
7e representing an element of ‘functional’. Consider the mapping 

( )UPEF →:  given by “programming language (.)”, where (.) is to be filled in by one 

of parameters Ee ∈ . Suppose that ( ) { }104311 ,,, ppppeF = , ( ) { }8722 ,, pppeF = , 

( ) { }9853 ,, pppeF = , ( ) { }743214 ,,,, pppppeF = , ( ) { }98765415 ,,,,,, pppppppeF = , 

( ) { }9856 ,, pppeF =  and ( ) { }9857 ,, pppeF = . As for example, ( )1eF  
means system 

programming languages, whose functional value is the set { }10431 ,,, pppp . Thus we 

can view the soft set ( )EF, as a collection of approximations as illustrated below: 
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Proposition 1. If (F,E) is a soft set over the universe U, then (F,E) is a Boolean-
valued information system { }( )fVAUS ,,, 1,0=  
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Proof. Let ( )EF ,  
be a soft set over the universe U , we define a mapping 

{ }nfffF ,..,, 21=  where 
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xfandVUf

i

i
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∈

=→ 1,
,0
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Hence, if ,EA =  U
Ae

e

i

i
VV

∈

=  where { }1,0=
ieV   then the soft set ( )EF ,  can be consi-

dered as a Boolean-valued information system { }( )fVAUS ,,, 1,0= . Therefore, a soft set 

( )EF ,  can be represented in the form of binary table. As can be seen in the Table 2, 

‘1’ denote the presence of the described parameters, while ‘0’ mean the parameter is 
not part of the description of the programming languages attractiveness. 

Table 2. Tabular representation of a soft set ( )EF ,  

 (F,E) e1 e2 e3 e4 e5 e6 e7  
p1 1 0 0 1 1 0 0 
p2 0 1 0 1 0 0 0 
p3 1 0 0 1 0 0 0 
p4 1 0 0 1 1 0 0 
p5 0 0 1 0 1 1 1 

 p6 0 0 0 0 1 0 0  
 p7 0 1 0 1 1 0 0  
 p8 0 1 1 0 1 1 1  
 p9 0 0 1 0 1 1 1  
 p10 1 0 0 0 1 0 0  

 

For multi-valued information system, it needs to convert into multi-soft sets [10]. It 
is based on the notion of a decomposition of a multi-valued information system. Let 

( )fVAUS ,,,=  be a multi-valued information system and ( )fVaUS aii

i ,,,= , 

Ai ,,2,1 L=  be the A  binary-valued information systems. From Proposition 1, we 

have 
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We define ( ) ( ) ( ) ( )( )
A

aFaFaFEF ,,,,,,, 21 L=  as a multi-soft set over universe U 

representing a multi-valued information system ( )fVAUS ,,,= . 
 

Example 1. We consider the following data to illustrate the concept of multi-soft sets. 
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Table 3. Multi-value information system 

Object Volume Material Location 
1 High Hard Pacific 
2 High Hard Midwest 
3 High Medium East Coast 
4 High Soft Northern 
5 Low Soft Pacific 
6 Low Medium Midwest 

 
The Dataset consist of three categorical-valued attributes so-called Volume, Ma-

terial and Location. Attribute Volume only has two categories i.e. High and low. 
Attribute Material has 3 categories i.e. Hard, Medium and Soft. Meanwhile, attribute 
Location contains four categories i.e. Pacific, Midwest, East-Coast and Northern. The 
multi-soft sets representing the above information system is as follow. 
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3   Super Attribute Representative (SAR) 

Throughout this section a pair ( )AF ,  
refers to multi-soft sets of universe U  

representing a categorical-valued information system ( )fVAUS ,,,= . 
 

Definition 2 (Support). Let ( )AF ,  is a multi-soft set over the universe U , where 

( ) ( ) ( )AFaFaF Ai ,,.., ⊆ , and ( ) ( ) ( )iai aFaFaF
i

,,..,
1

⊆  . The support of ( )
jiaF,  by   
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ki
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jki
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( ) ( ) ( ) ( )
( ) ( ) ( ) ( ) ii

ii

ii

iaF akjAiAFaF
aFaF

aFaF
aFSup

j

kj

kj

jki
≤≤≤≤∈∀

∪

∩
= ,1;1;,,,

,,

,,
,,  

 
Definition 3 (Total Support). The summation of all support for ( )

kj
aF ,   denoted by 

( )
kj

aFTSup ,   is defined as 
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( ) ( ) ( ) ( ) ( )∑ ≤≤≤≤∈∀=
A

mjjaFj anAnAFaFaFSupaFTSup
kknmk

1;1,,,,,, ,
 

 

Definition 4 (Attribute Representation).  The soft set in ( )AF ,  that have maximum 

total support in their domain is known as attribute representative denoted by  
( )iARep

 
is defined as 

 

( ) ( ) ( )( )
iAiii aFTSupaFTSupMaxA ,,..,,(Rep

1
=  

 

Definition 5 (Super Attribute Representative). Attribute Representative with maxi-
mum value is known as Super Attribute Representative ( )SAR , defined as 
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Next, the SAR algorithm is presented as follows. 

 
Algorithm SAR 
Input: Categorical-valued Dataset 
Output: Decision Attribute 
Begin 
1. Calculate Support and Total Support 

For i = all categories 
   For j=all categories 
       Intersection=Sum(And(Data(:,i),Data(:,j)) 
       Union = Sum(Or(Data(:,i),Data(:,j) 
       Support i=Intersection / Union 
       Total Support I += Support i 
   End 
End 
 

2. Determine Representative of Domain Ai 
Size(R)=[row,column] 
For i=1:row 

If Mode([Ai]) 
   Rep(Ai)=Large([Ai]) 
else    
 Rep(Ai)=large([Ai]) 
End 
        

3. Determine SAR of Domain A 
       If mode(Rep()) 

SAR=SAR(Rep()) 
       Else 

  SAR = Large(Rep()) 
end  
            

 
Fig. 1. Algorithm SAR for Selecting Decision Attribute 
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3.1   Computational Complexity 

Suppose that in an information system U , there are n  objects, m attributes and l  
numbers of distinct values of each attribute. Process to determining an elementary set 
of all attributes needs nm .  The computation of calculating the support  of all subsets 
of U having  different value of 

ia is  ln 2 . Meanwhile, by taking the worst-case, the 

process to determining the SAR is 1. Therefore, the computational complexity  of 
SAR techniques is  polynomial )1( 2 ++ nmlnO . 

3.2   Example 

In this section, an example of SAR implementation will be presented. Information 
system in Table 3 will be used as an input. All steps in this example are as the 
algorithm in Figure 1.  Support for each soft set is computed using Definition 2. For 
example, all supports of ( )HighVolumeF,  are calculated as follows. 

 
a. Support by ( )HighVolumeF,  
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4
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f. Support by
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g. Support by
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h. Support by
 
( )coastEastLocationF −,  

( ) ( ) { } { }
{ } { } 25.0
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i. Support by
 
( )NorthernLocationF ,  

( ) ( ) { } { }
{ } { } 25.0

4

1

44,3,2,1

44,3,2,1
,, ==

∪
∩

=HighLocationF VolumeFSup
Northern

 

 
Based on the support given by each soft set, total support is computed using Defi-

nition 3. Therefore, the total support for ( )HighVolumeF,
 
is given as 

 
( ) 25.025.02.02.02.02.05.001 ++++++++=HighVolumeTSup

 
 

Table 4. Total support summary 
 

Soft Set Total Support 
( )HighVolumeF, 2.8000 

( )LowVolumeF , 2.3333 

( )HardMaterialF , 2.1667 

( )MediumMaterialF , 2.3667 

( )SoftMaterialF , 2.3667 

( )PacificLocationF , 2.2000 

( )MidwestLocationF , 2.2000 

( )coastEastLocationF −, 1.7500 

( )NorthernLocationF , 1.7500 

 
Representative selection for each ( ) ( )AFAF i ,, ∈  is made using the formula in De-

finition 4. For example, representative for soft set ( )VolumeF ,  is determined as fol-

lows 

 
( ) ( ) ( )( )LowHigh VolumeFTSupVolumeFTSupMaxVolumeFp ,,,,Re =  

 
It is clear that ( ) 800.2, =HighVolumeF  is the representative for ( )VolumeF ,  com-

pared to ( ) 3333.2, =LowVolumeF . As shown in Table 4, ( )MaterialF ,   have two sub 

soft set with equal maximum value, one soft-set will be selected randomly as repre-
sentative. The same step is repeated for soft-set ( )LocationF , . Thus, representatives 

with their value of total support for all soft set ( )AF ,  are as follows. 
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( ) ( )
( ) ( )
( ) ( ) 200.2,,Re

3667.2,,Re

8000.2,,Re

==
==

==

Pacific

Medium

High

LocationFLocationFp

MaterialFMaterialFp

VolumeFVolumeFp
 

 

Finally, super attribute representative will be determined based on Definition 5. 
For the above case, the decision choice will be made based on second option, since 
there is no repeat occurrence in representative values. Therefore, in this example, 
attribute Volume is selected as a decision attribute. 

4   Experimental Resuts 

Two simple small datasets from previous research [11] have been selected. Those 
dataset are Credit Card Promotion (CCP) and Modified Animal (MA). The experi-
ment is been done using Matlab R2008a on i5 Intel CPU with 3GB Memory. Pre-
processing has been done earlier using Java.  

4.1   Experiment 1 - Credit Card Promotion Dataset 

The dataset as shown in Table 5, contains 10 objects with 5 categorical-value 
attributes, i.e. Magazine Promotion (MP), Watch Promotion (WP), Life Insurance 
Promotion (LIP), Credit Card Insurance (CCI) and Sex. Each attributes in the dataset 
contains two categories.  

Table 5. Credit Card Promotion Dataset 

Object MP WP LIP CCI SEX 
1 Yes No No No Male 
2 Yes Yes Yes No Female 
3 No No No No Male 
4 Yes Yes Yes Yes Male 
5 Yes No Yes No Female 
6 No No No No Female 
7 Yes No Yes Yes Male 
8 No Yes No No Male 
9 Yes No No No Male 
10 Yes Yes Yes No Female 

 
Table 6. Value of Attribute Representative of CCP Dataset 

 
Soft Set Value 

(F,MP) 4.3389 
(F,WP) 3.9722 
(F,LIP) 3.8587 
(F,CCI) 4.5889 
(F,SEX) 4.0071 
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In SAR, as in Table 6, it is shown that CCI has the highest and directly selected as 
the decision attribute. 

4.2   Experiment 2 - Modified Animal Dataset 

A modified animal dataset is shown in Table 7. There are nine animals with nine 
attributes of categorical value namely Hair, Teeth, Eye, Feather, Feet, Eat, Milk, Fly 
and Swim. Six attributes namely Hair, Eye, Feather, Milk, Fly and swim have two 
values. One attribute namely Teeth has three values and two attributes namely Feet 
and Eat have four categorical values.  

Table 7. Modified Animal Dataset 

Animal Hair Teeth Eye Feather Feet Eat Milk Fly Swim 
Tiger Y Pointed Forward N Claw Meat Y N Y 
Cheetah Y Pointed Forward N Claw Meat Y N Y 
Giraffe Y Blunt Side N Hoof Grass Y N N 
Zebra Y Blunt Side N Hoof Grass Y N N 
Ostrich N N Side Y Claw Grain N N N 
Penguin N N Side Y Web Fish N N Y 
Albatros N N Side Y Claw Grain N Y Y 
Eagle N N Forward Y Claw Meat N Y N 
Viper N Pointed Forward N N Meat N N N 

Table 8. Value of Attribute Representative of MA Dataset 

Soft Set Total Support 
Value 

(F,Hair) 7.8190 
(F,Teeth) 7.0270 
(F,Eye) 7.2738 
(F,Feather) 7.3286 
(F,Feet) 2.7762 
(F,Eat) 3.4429 
(F,Milk) 7.8190 
(F,Fly) 8.2341 
(F,Swim) 7.0548 

 
As in Table 8, since there exist multi occurrence of attribute representative values, 

thus the first option in Definition 5 is used.  Using this technique, decision can be 
made faster.  

5   Conclusion 

In this paper, Support Attribute Representative (SAR), a soft set based technique for 
decision making in categorical-valued information system has been proposed. In this 
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technique, comparisons at the attribute level is firstly made before representative for 
each attributes and finally compared to each other. Using this technique, the execution 
time on selecting a decision can be reduced. The results of this research will provide 
useful information for decision makers to handle categorical-valued information sys-
tem. Additionally, for future research, implementation and analysis of SAR using 
scalable dataset (high number of records, high number of attributes and high number 
of categories) will be carried out.  

Acknowledgement 

The authors would like to thanks Universiti Malaysia Terengganu for supporting this 
research. 

References 

1. Maji, P.K., Roy, A.R., Biswas, R.: An application of soft sets in a decision making prob-
lem. Computer and Mathematics with Application 44, 1077–1083 (2002) 

2. Molodtsov, D.: Soft set theory-First results. Computers and Mathematics with Applica-
tions 37(4/5), 19–31 (1999) 

3. Maji, P.K., Biswas, R., Roy, A.R.: Soft set theory. Computers and Mathematics with Ap-
plications 45, 555–562 (2003) 

4. Ali, M.I., Feng, F., Liu, X., Min, W.K., Shabira, M.: On some new operations in soft set 
theory. Computers and Mathematics with Applications 57(9), 1547–1553 (2009) 

5. Maji, P.K., Biswas, R., Roy, A.R.: Fuzzy soft sets. Journal of Fuzzy Mathematics 9(3), 
589–602 (2001) 

6. Kong, Z., Gao, L.Q., Wang, L.F.: Comment on “A fuzzy soft set theoretic approach to  
decision making problems”. Journal of Computational and Applied Mathematics 223, 
540–542 (2009) 

7. Feng, F., Jun, Y.B., Liu, X.Y., Li, L.F.: An adjustable approach to fuzzy soft set based de-
cision making. Journal of Computational and Applied Mathematics 234, 10–20 (2010) 

8. Chen, D., Tsang, E.C.C., Yeung, D.S., Wang, X.: The parameterization reduction of soft 
sets and its applications. Computers and Mathematics with Applications 49(5-6), 757–763 
(2005) 

9. Kong, Z., Gao, L., Wang, L., Li, S.: The normal parameter reduction of soft sets and its al-
gorithm. Computers and Mathematics with Applications 56(12), 3029–3037 (2008) 

10. Herawan, T., Deris, M.M.: On Multi-soft Sets Construction in Information Systems. In: 
Huang, D.-S., Jo, K.-H., Lee, H.-H., Kang, H.-J., Bevilacqua, V. (eds.) ICIC 2009. LNCS, 
vol. 5755, pp. 101–110. Springer, Heidelberg (2009) 

11. Herawan, T., Deris, M.M.: A Framework on Rough Set-Based Partitioning Attribute Se-
lection. In: Huang, D.-S., Jo, K.-H., Lee, H.-H., Kang, H.-J., Bevilacqua, V. (eds.) ICIC 
2009. LNCS, vol. 5755, pp. 91–100. Springer, Heidelberg (2009) 

 


	Super Attribute Representative for Decision Attribute Selection
	Introduction
	Soft Set Theory
	Super Attribute Representative (SAR)
	Computational Complexity
	Example

	Experimental Resuts
	Experiment 1 - Credit Card Promotion Dataset
	Experiment 2 - Modified Animal Dataset

	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /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.)
    /DEU <>
  >>
  /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 [595.276 841.890]
>> setpagedevice




