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Abstract. In the current interactive product/system design, while users’
acquisition of sufficient knowledge for operating a product or system is
increasingly considered important, their acquisition of problem-solving
knowledge in the task domain has largely been disregarded. Without enough
domain knowledge, users will bot be able to learn how to creatively adjust their
product us to produce satisfactory results and better experiences. This research
aims to develop a methodology for designing interactive products/systems that
can support users’ development of domain knowledge through interaction. This
new approach to user-product interaction is named the Learning-Based Approach
(LBA). Based on the previous theoretical and empirical studies, this paper
proposes some mechanisms for implementing the LBA. Then, a computer-based
tool is developed in order to support designers’ more effective and efficient
application of the LBA mechanisms in design processes.

Keywords: users’ domain knowledge, Learning-Based Approach, design-
supporting system, interaction design methodology.

1 Introduction

Interactive technologies embedded in products and systems have drastically reduced
people’s efforts in solving problems and achieving goals in everyday practices. In
order to improve the quality of interaction with products and systems, designers and
researchers has mainly been concerned with how to help users solve problems and
achieve goals more easily and efficiently. In the current design process, while users’
acquisition of sufficient knowledge for operating a product or system (e.g. how to
operate a coffee machine) is increasingly considered important, their acquisition of
problem-solving knowledge in the task domain (e.g. how to make delicious coffee)
has largely been disregarded. As a result, domain problem-solving knowledge has
been hidden behind step-by-step product operational procedures, detached from actual
user experiences.

However, people’s primary purpose of using a product is not proficient product
operation itself, but the acquisition of satisfactory results and experiences through
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interaction. In the authors’ previous research, it was found that without sufficient
knowledge of problem-solving mechanisms in the task domain (i.e. domain
knowledge), users were not able to creatively adjust their product use in order to
achieve satisfactory results and generate better experiences [1]. Therefore, when
designers seek to support users’ interaction with a product, it is not sufficient to
consider how to help them obtain sufficient knowledge of operating the product.
Rather, designers should also consider how to support users’ acquisition of their own
problem-solving knowledge in the domain.

The present research aims to develop a methodology for designing interactive
products and systems that can help users actively develop their domain problem-
solving knowledge through interaction. This new approach to user-product interaction
is named the Learning-Based Approach (LBA) [1]. Based on the authors’ previous
theoretical and empirical studies, this particular paper proposes some mechanisms for
implementing the LBA. Then, a computer-based tool is developed by employing the
mechanisms in order to support designers’ more effective and efficient application of
the mechanisms in design practices.

By supporting users’ acquisition of domain knowledge — i.e. by adopting the LBA
— designers can provide users with more robust and fundamental way for assisting
their goal achievement through interaction. In addition, for designers, this new
approach provides not only a new understanding of user-system interaction but also
applicable methods and tool with which they can effectively develop products that
can facilitate users’ development of domain knowledge.

2 Learning-Based Approach (LBA) to Interaction

2.1 Perspectives on Users’ Knowledge Acquisition in Interaction

In order to achieve satisfactory results while using a system, it is necessary for users
to access and apply existing knowledge and obtain new knowledge through
interaction. Current approaches to system design tend to consider these kinds of user
knowledge development processes mainly as skill and/or knowledge development
processes for better operating a product/system (e.g.,[2] [3]). Consequently, most
designers’ primary concern regarding supporting users’ knowledge development
focuses only on how to help users gain knowledge and skills for operating a product
as quickly as possible (e.g., [4] [5]). By obtaining only proficient skills for operating a
particular product, however, users may have difficulty transferring the obtained
knowledge when they are using a new product or solving different types of problems.

Some researchers, such as [3], argue that product/system designs should support
users’ generation of appropriate mental models (part of knowledge) because successful
user-product interaction depends on whether users can build up proper mental models
and apply existing mental models to newly encountered problem-solving situations.
However, proper mental models of how to operate a product/system do not completely
resolve the problem of users’ problem-solving capability limited within the functioning
of the machine. Furthermore, proficient product operations may not be users’ primary
purpose of product use.
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Some more recent research, particularly in activity theory approaches, provides an
alternative viewpoint by explaining the relationship between users and products from
a more fundamental viewpoint (e.g.,[6] [7]). Those approaches consider products/
systems of as tools that mediate inherent mutual knowledge development between a
user and an object of activity. In other words, interactive products are viewed as
knowledge-mediating tools that help users attain their object of activity.

From this viewpoint, in order to fully support users’ object-oriented activities, it is
not sufficient for designers to consider how to support users’ development of skills
and knowledge for operating a product (tool). Rather, they should also consider how
to help users obtain knowledge needed for fulfilling the object of activity domain.

2.2 Designing Interaction as a Learning Process

By thinking of interactive products as knowledge-mediating tools and user-product
interaction as knowledge development processes, one can say that supporting users’
knowledge development (i.e. learning) in interaction can be an effective design
strategy for improving interaction quality.

This new approach to user-product interaction is named the Learning-Based
Approach (LBA). The LBA emphasizes the significance of users’ domain knowledge in
interaction; when users have enough knowledge about problem-solving mechanisms in
the task domain, they will be able to figure out how to achieve a goal by creatively
adjusting their product use to meet their variable needs. Therefore, designers should
consider how to help users develop their own domain knowledge through interaction.

In order to empirically investigate the effects of users’ operation and domain
knowledge, the authors previously conducted observational user studies [1]. The studies
compared four different groups’ problem-solving behaviors, which were organized
according to types of knowledge (domain vs. operation knowledge) and their levels of
knowledge (novice vs. expert). From the analysis results, it was clear that in order to
achieve quality results in using a product, people need to acquire and effectively apply
domain knowledge. For example, participants who were accustomed to operating a
product (e.g. coffee maker), but did not have knowledge of the task domain (coffee-
making principles), had difficulty creatively adjusting their knowledge in certain
unexpected situations. Unlike the group, participants who had enough knowledge of
both operation and the task domain were able to flexibly modify their behaviors in
different situations.

2.3 Some Terminology: Task Domain and Domain Knowledge

Task Domain. A task domain is defined here as the domain in which the user is
working, but it is also concerned with a user’s reasons for conducting an activity. The
term task domain in this research may seem similar to the notion of domain that is
often used in the field of knowledge-based system development, and yet, there are
some important distinctions to be made. In the system development field, some
researchers emphasize that designers need to understand the “task domain” in order to
develop a software system that can better fulfill users’ needs when performing tasks
in the domain. For example, [8] argues that software designers should analyze the
domain by considering “where and for what the system design is used.” The
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knowledge-based system development field works to provide users with specific
knowledge necessary for particular problem-solving. While agreeing with this overall
frame, the present research is based on some different viewpoints. This research
argues that designers should not think of users’ problem-solving methods as fixed or
entirely predictable, and that designers should account for users’ dynamic needs when
developing products and systems. Therefore, while knowledge-based system
development often holds that a task domain is stable, this present research focuses on
the notion of the task domain as constructive and changing. In other words, a task
domain is differently constructed based on an individual user’s different needs in
variable situations, and can also be continuously modified according to the user’s
changing contexts and needs.

Domain Knowledge. Domain knowledge refers to knowledge necessary for solving
problems in the task domain. It is about the kinds of factors that shape the quality of
results, and about how to adjust the factors in order to achieve a desired quality of
results. It includes conceptual, hierarchical, sequential, and cause-effect knowledge.
There is also a distinction between domain knowledge as it is used here and the same
term used in knowledge-based system development. Knowledge-based system
designers are concerned with designers’ understandings of domain knowledge
structures, which allow them to develop systems that solve the problems users
encounter. By formalizing domain knowledge structures and using the structures to
pre-configure solutions for problems in the domain, knowledge-based systems usually
aim to develop systems that provide users with a set of domain knowledge pre-
selected to solve users’ problems. The present research, on the other hand, focuses on
how to support users’ development of problem-solving abilities.

3 Mechanisms for Implementing the LBA in Design Processes

In order to help designers apply the concept of LBA in their design processes, this
research proposes some mechanisms for implementing the LBA. The basic
mechanisms for integrating the LBA in product/system designs are depicted in Fig. 1.
The LBA mechanisms are divided into two main processes. The first part is for
defining what kinds of domain knowledge should be represented for users during task
performance. This involves such sub-processes as structuring domain knowledge,
analyzing tasks, and mapping between domain knowledge and tasks. The second part
describes the processes for defining how fo deliver specific domain knowledge by
appropriately representing this knowledge according to users’ contextual conditions.
This part involves sub-processes such as defining contexts, defining representational
factors, and mapping between contexts and representational methods.

Fig. 1 also shows the boundaries of this research, to what extent the present
research addresses system design processes and what kinds of external information or
mechanisms should be input in order to complete a full system design process. In
other words, the LBA methodology is not intended to constitute self-sufficient and
independent design processes in and of itself; rather, it is integrated in regular design
processes as a new and important constituent. At a more detailed level, the LBA-
implementing mechanisms involve the following steps.



A Design-Supporting Tool for Implementing the Learning-Based Approach 373

: B Boundary of i External methods
What kind of knowledge? — How to deliver? this research E oo
If Task 1is being executing, If Userisin Context2, 1
Then Provide DK3 Then Choose Representation Method 5 H
H Visualization
Domain Knowledge System Contextual Factors for H mechanisms
Structure (DKS) Operational conditions Representing H
Task knowledge H
Information '
-Domain _ | .. Types of - $—> Variations i
- System rimitives knowledge Primitives T 1 »ofDK ! Represented
-Users -Entity -Definition [ [ | [-Entity T ¢———» represen- —> knowledge
- Contexts - Attribute |—| - Hierarchical - Attribute - pe |, tation 1 via Uls
- Act relation| -Sequential - Act Transformation |
-Cause-effect of knowledge !

Fig. 1. Mechanisms for implementing the LBA in design processes

Understanding Domain Knowledge Structure (DKS). In the first phase, designers
should understand and represent the DKS in a way that a product/system can
recognize and process it. In this phase, designers need to define what kinds of
particular domain knowledge should be delivered during users’ interaction with the
product/system. In order to represent domain knowledge, several sets of elements are
defined.

1. Ontological elements of knowledge representation: act, entity, attribute, and
relation

2. Elements for DKS description: goals, actions, entities and procedures

3. Types of knowledge: definition, hierarchical, sequential, and cause-effect
knowledge — by making relations among the DKS elements

The present research describes domain knowledge structure (DKS) by adapting the
format of task knowledge structure (TKS), which was proposed by [9]. The purpose
of TKS is to represent the structure of knowledge involved in users’ task
performance. By using a similar format to TKS, the DKS aims to describe the
structure of domain knowledge. Fig. 2 describes how domain knowledge can be
described differently from operation knowledge in the same format. Although this
research adopts the format of [9], the intention of the representation is somewhat
different. TKS is described for developing a system that can support users’ task
execution in using the system, based on designers’ (systems’) understanding of users’
task knowledge. The present research, on the other hands, aims to enhance users’
development of domain problem-solving abilities.

Analysis of System Operational Tasks. In the second phase of the LBA
mechanisms, users’ system operational tasks are analyzed in order for designers to
consider delivering domain knowledge that can support particular stages of system
operations. In the system design field, task analysis is typically used to identify users’
tasks in their goal-oriented behaviors. Since users need to obtain particular domain
knowledge to achieve goals, and because goals can be attained by conducting a series
of tasks when using a product, designers should also analyze users’ tasks involved in
operating the target product.
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Fig. 2. Comparison the representation of domain knowledge-oriented representation with
operation knowledge-oriented representation

Mapping between Tasks and Domain Knowledge. The essence of the mapping
mechanism in this phase is based on the idea that a system should help users be aware
of what domain entities (defined in DKS) they are actually manipulating, how their
manipulations relate to the resulting quality, and to reach this awareness while they
are controlling a particular operation entity (defined in task analysis). In other words,
by using a LBA-applied product, users will be able to continuously learn what kinds
of domain problem-solving mechanisms they are actually manipulating while they are
controlling the mechanisms of interface elements to achieve their goals. The
consequences of these processes can be described as such:

“If a user 1s executing task 1, then domain knowledge 3 and 5
should be provided.”

Delivering Domain Knowledge through User Interface Designs. The next
consideration should be choosing the most effective methods for representing specific
domain knowledge objects in a way that can facilitate users’ acquisition of the
knowledge through interaction. Since the appropriateness of the representation
methods of particular knowledge is thought to depend on whether the representation
method is matched to the user’s contexts, designers need to define particular types of
users’ contextual conditions. Then, designers should also create variations of
representational methods by categorizing factors for representing knowledge and
defining the properties for each factor so that a system can infer appropriate
representational methods according to recognized contexts. The results of mapping
between contextual conditions and representational methods can be described as such:

“If a user 1s 1in context 2, then domain knowledge 3 will be
represented in method 5.”
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Developing Prototype Specifications. By selectively employing some part of the
design information produced in the prior phases, designers will be able to develop
prototypes that reflect particular concerns of the project.

4 Development of Domain Knowledge-Based Tool (DKT)

In order to help designers apply the LBA mechanisms through the design processes,
this research develops a computerized design-supporting tool, the DKT (Domain
Knowledge-based design Tool).

4.1 Overview of the DKT

The DKT is developed to incorporate the concept of the LBA into product and system
design processes. By using the computational tool, designers will be able to apply the
LBA mechanisms to their practices more efficiently and effectively. The DKT
provides step-by-step functional modules, each of which corresponds to the specific
step for implementing the LBA mechanisms described above. The DKT consists of
separate but interrelated five-phase functional modules, as shown in Fig. 3: DK
Structuring, Task Analyzing, Task-DK Mapping, Knowledge Delivering, and
Prototype Specification.

Based on the conceptual model shown in Fig. 3, basic components of the tool and
the information flow amongst the components are defined and illustrated in a block
diagram, as shown in Fig. 4. Database layer. Database components in the database
layer are classified into two groups: 1) a primitive database group and 2) a composite
database group. Database components in the primitive database group are designed to
store foundational data such as DK Entity, Operational Entity, Context, and Factor
for Representation. These types of data cannot be further deconstructed. On the other
hand, database components in composite database groups are designed to accumulate
data that are generated using the components in the primitive database group and/or
other components in the composite database groups.

Domain
Task-DK Context-dependent Knowledge
Mapping Delivering
! 11

asks

11

[X} i
Proowino —» || il il N

constraints Setof Setof Setof contextual Setof representing
operational entities tasks & DK of conditions methods
of concern concern of concern of concern

Instances of
possible
representation
methods

Specifying knowledge for prototyping

Fig. 3. Conceptual model of the Domain Knowledge-based Design Tool (DKT)
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Task

DK Object Structure

DK Entity

4.2 Functional Modules of DKT

In order to more effectively explain the details of using functional modules of the
DKT, consistent examples drawn from the task domain of photo-taking are used
throughout all main features of the tool.

1) DK (domain knowledge) Structuring. Fig. 5 shows the full screen of the DK
Structuring module. The DK Structuring module consists of two main features: — in
the upper area of the screen — and composing DK objects based on the defined entities
— in the lower area of the screen.

2) Task Analyzing. This module allows designers to define operational entities of a
particular product and the structure of users’ tasks that are related to using the entities.

3) Task-DK Mapping. This module enables designers to specify particular DK
corresponding to each operational task. As shown in Fig. 6, the functions of this
module are divided into the Composed Task section (left) and the Relevant Domain
Knowledge Object (DKO) for Task section (right).

4) Knowledge Delivering. In this module, designers can generate variations of
context-dependent knowledge representation methods. This consists of three sub-
modules: Creating Context, Creating Factors for Representation, and Defining
Context-Dependent Knowledge Representation Method.

5) Prototype Specification. The Prototype Specifier allows designers to easily
recognize available information elements in the pull-down lists so that they can select
specific sets of information necessary for prototyping.
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5 Conclusions

The Learning-Based Approach (LBA) to interactive product and system design is
proposed to provide designers with a new viewpoint of users’ knowledge
development in interaction, as well as applicable methods and tools for developing a
product from this perspective. The LBA emphasizes the significance of users’ domain
knowledge in using a product/system; when users have enough knowledge about
problem-solving mechanisms in the task domain, they will be able to figure out how
to achieve a goal by creatively manipulating their interaction behaviors to meet their
variable needs. Therefore, system designers should consider how to help users
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develop their own domain knowledge through interaction. By obtaining sufficient
domain knowledge through the interaction with a system, users will be able to attain
high quality results, richer user experiences, and overall higher levels of satisfaction.
In this paper, mechanisms for implementing the LBA are proposed, including 1)
describing domain knowledge structure in a way that a product/system can recognize
and process it, 2) analyzing users’ tasks for operating a product, 3) mapping domain
knowledge onto relevant particular tasks, 4) delivering domain knowledge to users via
user interfaces by flexibly representing domain knowledge according to users’
contextual conditions, and 5) developing prototype specifications by selectively
employing some part of the design information produced in the prior phases. In order
to help designers incorporate the mechanisms in design processes, this research
develops a computerized design-supporting tool. The future research will introduce
the prototype development of a case product. Through the prototyping process, the
user interface outputs that are drawn on the LBA mechanisms will be demonstrated
and evaluated.

References

1. Choi, J., Sato, K.: Interaction as Learning Process: Incorporating Domain knowledge into
System Use. In: Sth NordiCHI, pp. 73-82. ACM Press, New York (2008)

2. Card, S.K., Moran, T.P., Newell, A.: The Psychology of Human-Computer Interaction.
Lawrence Erlbaum Associates, Hillsdale (1983)

3. Norman, D.A.: The Design of Everyday Things. Basic Books, New York (1988)

4. Carroll, J.: The Nurnberg Funnell: Designing Minimalist Instruction for Practical
Computer Skill. MIT Press, Boston (1990)

5. Nielsen, J.: A Meta-Model for Interacting with Computers. Interacting with Computers 2,
147-160 (1990)

6. Engestrom, Y.: Activity Theory and Individual and Social Transformation. In: Engestrom,
Y., Miettinen, R., Punamiki, P. (eds.) Perspectives on Activity Theory. Cambridge
University Press, Cambridge (1999)

7. Kaptelinin, V.: Activity Theory: Implications for Human-Computer Interaction. In: Nardi,
B.A. (ed.) Context and Consciousness: Activity Theory and Human-Computer Interaction,
3rd edn. MIT Press, Boston (2001)

8. Wu, Y.: What else should an HCI pattern language include? In: Pattern Languages for
Interaction Design: Building Momentum, CHI 2000, The Hague, The Netherlands (2000)

9. Johnson, P.: Human-Computer Interaction: Psychology, Task Analysis and Software
Engineering. McGraw Hill, London (1992)



	A Design-Supporting Tool for Implementing the Learning-Based Approach: Accommodating Users’ Domain Knowledge into Design Processes
	Introduction
	Learning-Based Approach (LBA) to Interaction
	Perspectives on Users’ Knowledge Acquisition in Interaction
	Designing Interaction as a Learning Process
	Some Terminology: T$ask Domain and Domain Knowledge$

	Mechanisms for Implementing the LBA in Design Processes
	Development of Domain Knowledge-Based Tool (DKT)
	Overview of the DKT
	Functional Modules of DKT

	Conclusions
	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




