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Abstract. In this paper, we present our approach in the field of e-Government 
services construction. In this work, the ontological level extracted from legal 
sources is used as means to define and to construct e-Government services. 
Building Information System (IS) and e-Government services based on legal 
sources presents many advantages: (i) the services and IS conforms to the legal 
framework that organize the activities supporting the IS and (ii) the proposed 
approach allows clarifying the links between legal sources, e-Government ser-
vices and IS, in particular, the alignment between the amendment of laws and 
the evolution of e-Government services. 
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1   Introduction 

The institutional activities are governed by legal sources represented by a set of laws 
which regulates their execution. The contents of laws are mandatory for the institu-
tional domain and represent a reference for the professionals (managers) as well as for 
the e-Government designers.  

However, the legal sources are not properly considered in most existing approaches 
for e-Government architectures. Theses approaches lack a systematic framework for the 
compliance of e-Government services with legal sources. This compliance between 
legal aspects and e-Government services1 is a crucial issue for administrations. This 
                                                           
1 We adopt the following definitions of service: From [9]: “In business science, service is defined 

as any business action or business activity that has a added value result for a person or a system, 
this action or activity is offered by another person, entities or a system that make benefits from 
providing this action”. From [6] a service is defined as: "Any act or performance that one party 
can offer to another that is essentially intangible and does not result in the ownership of any-
thing. Its production may or may not be tied to a physical product".  
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issue becomes more difficult with the fast-evolving dynamics of laws (i.e. the amend-
ment of a law, the abrogation of a law and the introduction of a new law). This paper 
illustrates two specific problems:  

• How to take into account the legal sources in e-Government architecture? 
• How to build the e-Government services based on legal sources? 

Our goal in this paper is to present our approach to describe and establish the link 
between e-Government services and legal sources.  This link is established by an 
ontology which is called “Laws based ontology”. In other words, this ontology is used 
to define and construct the e-Government services. The paper is structured as follows. 
Section 2 introduces our proposed framework for the construction of e-Government 
services. Section 2.1 describes the method for extracting ontology from legal sources. 
Section 2.2 presents the conceptual basis for discovering and constructing e-
Government services. Section 3 discusses difficulties related to the deployment of the 
proposed approach in public administration.  

2   Framework for the Construction of e-Government Services 

Our goal in this paper is to use the ontological level extracted from legal sources as 
means to define and to construct e-Government services.  

We present a method to describe the ontological level for e-Government services 
construction. This is composed of two steps:  

- Step 1: Ontology construction from legal sources. 
- Step 2: e-Government services identification. 

Selection of the legal sources governing the 
activities of the public administration

Identification of ontological roles from legal 
sources

Extraction of business rules from legal sources

Extraction of concepts from legal sources

e-Government 
services identification

I

II
Specification of stakeholders concerned by the 
e-Government services

Specification of links between the 
e-Government services and the legal sources

Specification of resources and information 

necessary for a e-Government services

Identification of e-Government services based on 
extracted ontology

Specification of transactions associated to e-
Government services

Ontology construction 
from legal sources

 

Fig. 1. e-Government services based on legal sources 
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2.1   Ontology Construction from Legal Sources 

In the context of Information System (IS) engineering, we define an ontology as a 
conceptual information model that describes some specific domain in term of concepts, 
facts and business rules. An ontology is a reference model which supports information 
interoperability and shares information: (1) it supports human understanding of the 
domain under consideration and communication, (2) it facilitates the interoperability 
across different parts of IS.  

The meaning of ontology considerably evolved from its origins in philosophy to its 
current usage in IS for e-Government. While ontology in the philosophical sense 
roughly means a categorization of all the entities that exist in the world and the rela-
tionships between them, ontology in the IS sense is only considered as a limited uni-
verse of discourse [10]. In our research work, laws are considered as a universe of 
discourse for IS engineering. The concepts and business rules extracted from the ap-
propriate laws are used to build the ontological aspects of the corresponding domain.  

Legal texts describe concepts, business rules and roles governing the given institutional 
domain. The exploitation of these sources of knowledge permits to enhance IS adequacy 
and compatibility with institution activities and to find stable common information for IS 
engineering for e-Government in the perspective of sustainable development. 

“Laws based ontology” is a new approach for IS engineering that allows establish-
ing and clarifying the links between laws and IS, in particular the alignment between 
the amendment of laws and the evolution of IS. In other words, we use laws as a 
source of knowledge to analyze and construct the ontological level of an institutional 
domain. The exploitation of these sources of knowledge permits to find stable con-
cepts. For us, an ontology contains the stable common information of the IS domain.  

In our approach, the “Laws based ontology” is built from one or several hypercon-
cepts (Hcp) [5]. A Hyperconcept is constructed on a subset of concepts extracted from 
laws, forming a unity with a precise semantic. It is represented by an oriented graph 
where nodes are concepts and edges are links between concepts. There are only three 
types of links:  (i) instantiations, (ii) existential dependencies and (iii) generalization-
specialization links [5]. Our knowledge representation model to describe the “Laws 
based ontology” is then an oriented graph.  

Several structured languages may be used to describe this ontology. For example, we 
can employ OWL (Web Ontology Language), OIL (Ontology Inference Layer or Ontology 
Interchange Language), TELOS language  as mean to specify the “Laws based ontology”.  

The particularity of our knowledge representation model in the context of IS engi-
neering is the ability to establish the link between legal sources and IS specification. 
More precisely, our aim with this model is to specify the business rules, the organiza-
tional roles and the fundamental concepts dedicated to develop an IS and to specify  
e-Government services.  

The hyperconcept schema must satisfy a set of conformity rules including connec-
tivity and concept completeness. The connectivity guarantees that each concept of a 
hyperconcept is related to at least one other concept from the same hyperconcept. In 
this case, the hyperconcept represents a homogeneous zone and not a discontinuous 
unit. If the concept C1 belongs to the hyperconcept Hcp and is linked to the concept 
C2, then C2 also belongs to Hcp.   

The process model of the construction of an ontology from laws is expressed as a 
map (i.e. strategic guideline) [8].  The nodes represent the intentions and the links 
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between the nodes represent the strategies. An intention indicates the goal to reach 
and a strategy specifies the manner with which the intention can be carried out. 

Figure 2 specifies the processes of the proposed method for extracting an ontology 
from laws. This map comprises five intentions called: 

• Select the laws governing the IS domain and e-Government services. 
• Define the ontological roles. 
• Define a hyperconcept. 
• Build a hyperconcept.  
• Validate a hyperconcept.  

In [5], we proposed guidelines and method components for the extraction of the 
laws based ontology. Each guideline can be composed of a set of more detailed sub-
guidelines or on the contrary be a part of some more complex guideline.    

For a given domain, we propose firstly to identify the set of legal texts such as laws, 
application regulation which formalize the IS domain (figure 2). The study of each of 
these texts should be made only in the perspective of IS engineering. The laws contain 
information and knowledge of purely legal nature, which cannot be considered in the IS. 
Only the key concepts of the domain and business rules are identified and retained. The 
analysis and interpretation of certain laws is a complex process. An important effort is 
required to carry out this process. Collaboration with an expert in legislation is necessary.   

 

Fig. 2. The process of construction of an ontology from laws 
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Table 1. Example extracted from the Swiss federal law “Ordonnance sur le Registre du Commercial”. 

4. Associations 
Art. 97 
The registration of an association indicates: 

a.  the statutes date; 
b.  the name; 
c.  the head office; 
d.  the objective; 
e.  the resources; 
f.  the organisation, the representation and the signature mode. 

Art. 98 
The registration query is signed by the association's manager. It comes together with: 
 

a.  a legal abstract of the General Assembly minutes which adopted the statutes 
and designed the bodies, as well as the indication of the authorised people to 
sign and the signature mode (if necessary). 

b.  a copy of the statutes (art. 28, al 4110). 
 

10. Examination by the commercial register office 
     Art 111a 

a. … the associations registered at the commercial register receives an iden-
tification number. 

 
 
Figure 2 illustrates two strategies for the definition of the ontological roles. The 

first strategy is based on the analysis of the domain of the corresponding IS and the 
second  is based on the analysis of the laws which formalize the IS domain.  

The map (figure 2) proposes two strategies to define a hyperconcept. The first 
strategy is based on the analysis of the texts of laws and the second is based on the 
study of the information related to ontological roles. 

The construction of a hyperconcept is carried out by the extraction of concepts and 
business rules from laws. The validation of a hyperconcept is carried out by the appli-
cation of validation criteria. A hyperconcept can be rejected, which causes its revalua-
tion. This revaluation is expressed by the addition of new elements to the hyperconcept 
or by the removal of existing elements belonging to the hyperconcept. 

The proposed method is illustrated with one case study: the specification of ser-
vices in relationship with the venture creation in Switzerland and in the State of Ge-
neva. We have selected the Commercial Register area which mainly encompasses the 
registration of a new company and the modification of its registration. This case study 
includes services about company registration, raising finance, taxes payment, em-
ployees hiring, social insurances and business premises. 

With this case, our main goal is to exemplify our methodology, that is, to define 
and to build e-Government services by the extraction of key concepts from laws. We 
consider legal sources as prominent, as an absolute referential. 

In order to select the most appropriate legal sources at the federal level regarding 
the Commercial Register and the related services which may be offered, we have used 
a Swiss doctrinal source2 which is considered as a reference by legal experts.  
                                                           
2 Fiches juridiques suisses. http://www.fjs.ch 
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The main law regarding the Commercial Register is the “Ordonnance sur le Regis-
tre du Commerce”3. We have thus begun to analyse this legal source. 

We have then extracted the most significant concepts from the select laws. Here is 
an example of hyperconcept "Examination of the registration of an association" based 
on the articles 97-98-111a regarding the registration of an association to the Commer-
cial Register. An association is one out of the fifteen legal forms of organisation con-
cerned by the Swiss Commercial Register. 

The following ontological business rules can be extracted from this law fragments:  

• the registration of an association to the Commercial Register must indicate 
the statutes date, the association name, the head office, the objective, the re-
sources, the organisation, the representation and the signature mode. 

• the registration query must be signed by the association’s manager. 
• the registration query must come together with a legal abstract of the General 

Assembly minutes, the indication of the authorised people to sign, the signa-
ture mode, and a copy of the statutes. 

The figure 3 illustrates the hyperconcept schema. 

Registration Request

Association
Manager 

Association

Documents
List of authorised

People to sign

General Assembly 
Minutes

Statutes Copy

Signature
Mode

Association 
Resources

Association 
Representation

Association 
Objective

Head Office

Association 
Name

Association 
Statues Date

Swiss Commercial Register Examination

Registration Request with 
“Signed” Statute

Association’s
Manager

Signature 

Generalisation / Specialisation

Existential Dependency  

Fig. 3. Hyperconcept “Examination of the registration of an association” 
 

                                                           
3 Ordonnance du 7 juin 1937 sur le registre du commerce (ORC), RS 221.411. http://www. 

admin.ch/ch/f/rs/c221_411.html 
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The following ontological roles can be extracted from this law fragments:  

• Association.  
• Association's manager.  
• Commercial Register Office (cantonal administration). 

2.2   Public Administration Services Identification 

The model presented below could serve as the conceptual basis for identifying public 
administration services.  

2.2.1   Hyperconcepts and e-Government Services 
e-Government services are subject to government regulation. As we said previously, 
we used the legal framework to define public administration services. More precisely, 
the constructed hyperconcepts are used as means to define and build e-Government 
services. The key element of the proposed model is the entity “Service”.  

A service is defined by a name, a description, a type, and a goal. A subset of ser-
vices can be defined and proposed based on the established ontology. This task is 
carried out by analysing the semantics of the constructed hyperconcepts. This analysis 
requires the validation of the business actors who are concerned by e-Government. 

The Entity “Hyperconcept – Service” in the figure 4 expresses a many-to-many re-
lationship between the Entity “Hyperconcept” and the Entity “Service”. This relation-
ship expresses the fact that one hyperconcept can be used to define one or several 
services. A service can be defined on one or several hyperconcepts. A service may 
need the invocation of other services.  

 

 

 

 

Fig. 4. Link between hyperconcepts and services 
 

In our example, the semantic of the hyperconcept «Examination of the regis-
tration of an association» allows us to define two services:  

• The first service allows getting information about the registration conditions.  
• The second service permits the validation and the examination of the regis-

tration request by the Swiss commercial register.  

These two services are clearly identifiable in the hyperconcept. 
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Fig. 5. Link between services, hyperconcepts, laws fragment and ontological business rules 

A hyperconcept is defined on the basis of one or several laws fragments (see figure 5). 
A law fragment can contribute to the definition and the construction of one or more 
hyperconcepts. We express this semantic relationship by the introduction of the entity 
“Hyperconcept - LF”. An ontological business rule is extracted from one or several 
laws fragments and a law fragment can contain several ontological business rules. We 
express this relationship by the introduction of the entity “OBR - LF” in the model. 
We express the link between services and laws fragment by the entity “Service – LF”.  

A stakeholder can be concerned by one or more services. A service for its execu-
tion can involve one or more stakeholder. There are three categories of stakeholders: 
Enterprise, Public administration and Person (citizens). The public administration is 
the entity that provides the service to the enterprise, the citizen or to itself internally. 
In others words, the enterprise or the citizen interact with the administration to get all 
relevant information about services. The entity “Public admin.”, in the proposed 
model, specifies the departments, divisions and branches in which public administra-
tion services are performed.   

The relationship between the “Stakeholder” entity and the “Ontological role” entity 
expresses the facts that a part of defined stakeholders can be found in an ontological 
role described in laws. An ontological role represents a set of necessary responsibili-
ties, authorities and capabilities, expressed in laws, to perform the execution of the  
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Fig. 6. Link between services, stakeholder and ontological roles 

activities of the development process or to watch the execution of activities performed 
by the other roles. 

 

 
 
E-Government services are governed by preconditions which are expressed in our 

model (figure 7) by the entity “Resource and Information" (usually specified as an 
ontological business rule which is extracted from laws).  

Law
name
type
reference
adoption date
effective date
url

Law fragment (LF)

OBR - LF Service - LF

Service
name
description
type
goal

O ntological  bus iness 
rule (O BR)

Resource and Information
name
type
content
description

O BR -  Resource and Informa tion

 

Fig. 7. Link between service, resource and information and ontological business rule 

In our example, the following ontological roles are considered as stakeholders:   
• Association.  
• Association's manager.  
• Commercial Register Office (cantonal administration). 
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An ontological business rule can specify one or several resource /information. A 
resource/information is concerned by one or several ontological business rules. This 
relationship is expressed by the “OBR – Resource and Information” entity. The busi-
ness rules are used to help the administration to better achieve goals, communicate 
between principals and agents, between the organization and interested third parties, 
demonstrate the fulfillment of legal obligations, operate more efficiently, perform 
analysis on current practices. Consequently, business rules are very significant be-
cause they guarantee the conformity of services with the legal framework. 

 

 

2.2.2   Information System Component (ISC) and e-Government Services 
The aim of this paragraph is to specify how the e-Government services are descried 
and expressed in IS. We propose the concept of ISC to enable to work with a part of 
an IS as a component. 

In other words, we consider that it is a need to work with a part of an IS, in particu-
lar with a unique and a coherent set of conceptual specifications. Consequently, we 
adopt the ISC concept as a solution for the implementation and the deployment of IS 
and e-Government services. 

In our proposed approach, once the ontological level is built, we are able to derive 
a set of ISC from the ontological level. Three types of aspects constitute the contents 
of the ISC, as follows: (i) the static aspects which specify the data structure of the IS, 
(ii) the dynamic aspects which express the behaviour of different elements of the IS 
and (iii) the integrity constraints aspects which specify the rules governing the behav-
iour of the IS elements. The integrity constraints of an IS generally represent the busi-
ness rules of an organisation. An integrity constraint is a logical condition defined 
over classes and verified by transactions or methods. 

We are not detailing in this chapter the process of ISC derivation from the onto-
logical level. Below, we propose a model to establish link between services, hyper-
concepts, ISC and transactions. 

As we see in figure 8, one hyperconcept then corresponds to one or more services, 
and a service to one or more ISC. The entity “Service – Transaction – ISC” expresses 
the direct link between service, transaction and ISC.  

In our example, Resource/Information which governs the “Validation and Ex-
amination of the registration request” service are:  

• The registration of an association to the Commercial Register must indicate 
the statutes date, the association name, the head office, the objective, the re-
sources, the organisation, the representation and the signature mode. 

• The registration query must be signed by the association's manager. 
• The registration query must come together with a legal abstract of the General 

Assembly minutes, the indication of the authorised people to sign, the signa-
ture mode, and a copy of the statutes. 

Resource/Information is clearly expressed, at the ontological level, in terms of 
ontological business rule associated to the hyperconcept «Examination of the 
registration of an association». 
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Hyperconcept  - Service

Service
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Service - ISC

Service - Transaction - ISC

Transaction - ISC

 

Fig. 8. Link between service, hyperconcept, ISC and transaction 

2.2.3   Implementation of the Proposed Model  
We have implemented our proposed model to define and construct e-Government 
services based on legal sources with the Protégé4 ontology editor. Each hyperconcept 
which is identified through laws analysis is stored in the same ontological classes' 
structure, referenced above as our proposed model. We populate the classes one by 
one, beginning with the class "concept". Protégé allows us to easily navigate through 
the interrelated concepts of our hyperconcepts (either through the Protégé Frames 
instances forms or through graph representations such as the ones offered by the On-
toviz Protégé plug-in). In the near future, we envision to build a core IS model from a 
Protégé ontology with a link to an Oracle DB instance (through RFD data store). 

3   Discussion about Difficulties Related to the Deployment of the 
Proposed Approach 

Implementing this approach in the public administration certainly creates strong reac-
tions and raises several issues. In this context, we suggest to base the creation of insti-
tutional IS engineering and online services on the existing laws, because these legal 
texts are the unquestionable source of information for the public administration.  

One of the main advantages of such an approach is to explicitly match the legal 
framework, which provides the basis of the activities of a public administration, to the 
provided services, especially online services. Although not written to build IS, laws 
nonetheless contain relevant and potentially very valuable information to build IS.  

The laws studied in our research - Swiss federal laws, but also cantonal laws and 
their application regulations - supply information, business rules. Moreover, this 
analysis also reveals the roles and functions that the public administration (in our case 
the State of Geneva) has to perform. These elements in the laws have to be transposed 
in the institutional IS of the State of Geneva, either through software applications and 
databases, or through other specific organisational functions.  

The wealth of information contained in the legal framework is therefore processed 
to build an ontology of the IS.  
                                                           
4 http://protege.stanford.edu 
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3.1   What about the Inconsistencies in the Laws?  

The complexity of the Swiss legal framework, which encompasses federal, state and 
local levels, makes reaching a perfect consistency of the laws unlikely. Our approach 
permits to reveal the inconsistencies included in the legal framework. This raises the 
broad issue of the means allocated in the public administration in order to solve these 
inconsistencies. The ideal answer would be to bring this to the attention of the parlia-
ment at the political level. However, this ideal way of dealing with the problem is 
hardly practical. The observed business implementation of the laws and regulations 
sometimes offers an empirical way of bypassing these formal inconsistencies.  

3.2   What Skills Are Required to Implement This Approach?  

The hierarchical structure of the laws and the specific legal terms are certainly essen-
tial elements to be taken into account when modelling the IS from the laws.  

This brings the following questions:  

• Should this analysis be performed by the legal experts who write the laws? In 
this case, should these experts be able to model IS? This analysis could broaden 
perspectives as far as conceiving and writing the laws, while verifying their con-
sistency. This would raise awareness about consistency issues and offer means 
of dealing with the problem.  

• Should this analysis only be performed by IS designers? In this case, should they 
take into account the laws as their source for modelling? In order to clarify the 
legal texts and resolve ambiguities, collaboration with a legal expert is essential.  

3.3   The Law Doesn't Correspond to Business Practice 

One of the difficulties we have encountered with this approach is in the assessment of 
the correspondence between legal fragments and the existing practice. Indeed, there 
are three possible cases where a legal fragment does not correspond to the practice. 
To begin with, there is the case where the law is incomplete to cover a business prac-
tice. Then, there is the case where the law is incoherent with the practice. Finally, 
there is the case where there is a legal vacuum. These three cases require to be han-
dled by legal expert. 

3.4   Is the Legal Framework Sufficient to Describe All the Online Services? 

This approach allows the identification of a first set of services. It may not be exhaus-
tive, but it is nonetheless based upon an unquestionable source of information, the 
laws themselves. This constitutes a strong basis in order to help develop a sound  
e-Government project. 

References 

1. Akkermans, H.: Value webs: using ontologies to bundle real-world services. In: IEEE In-
telligent Systems, July-August 2004, pp. 57–66 (2004) 

2. Apostolou, D.: The ontogov (FP6 - IST) project experience. Technical report, IST Call 4 
Infoday (2005) 



 Laws-Based Ontology for e-Government Services Construction 209 

3. Bench-Capon, T.J.M., Visser, P.R.S.: Ontologies in legal information systems; the need 
for explicit specifications of domain conceptualisations. In: International Conference on 
Artificial Intelligence and Law, 0-89791-924-6, Melbourne, Australia, pp. 132–141. ACM 
Press, New York (1997) 

4. Grönroos, C.: Service Management and Marketing: A Customer Relationship Management 
Approach, 2nd edn. John Wiley & Sons, Chichester (2000) 

5. Khadraoui, A.: Method Components for institutional Information System Engineering, Phd 
Thesis, University of Geneva (2007) 

6. Kotler, P.: Marketing Management: Analysis, Planning, Implementation and Control, 6th 
edn. Prentice Hall, Englewood Cliffs (1988) 

7. Lenk, K., Traunmüller, R., Wimmer, M.: Electronic Government - Design, Applications 
and Management. In: The Significance of Law and Knowledge for Electronic Government, 
Idea Group Publishing, Hershey (2002) 

8. Rolland, C., Prakash, N., Benjamin, A.: A multi-model view of process modelling. Re-
quirement Engineering J4(4), 169–187 

9. Zeithaml, V., Bitner., M.J.: Services Marketing. McGraw-Hill, New York (1996) 
10. Zúñiga, G.L.: Ontology: Its transformation from philosophy to information systems. In: 

Welty, C., Smith, B. (eds.) Proceedings of the International Conference on Formal Ontol-
ogy in Information Systems (FOIS 2001), pp. 187–197. ACM Press, Ogunquit (2001) 


	Laws-Based Ontology for e-Government Services Construction
	Introduction
	Framework for the Construction of e-Government Services
	Ontology Construction from Legal Sources
	Public Administration Services Identification

	Discussion about Difficulties Related to the Deployment of the Proposed Approach
	What about the Inconsistencies in the Laws?
	What Skills Are Required to Implement This Approach?
	The Law Doesn't Correspond to Business Practice
	Is the Legal Framework Sufficient to Describe All the Online Services?

	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /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 /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.01667
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.01667
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 2.00000
  /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 (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /DEU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice




