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Sokoler and Edeholt (2002) have addressed the use of tangible ‘videocards’ augmented 

with interactive features via RFID tags, to enable new participatory design practices. Sokoler 

and Edeholt address the question of how to make the interaction with digital video snippets a 

more integral part of the overall collaborative activities during design-oriented workgroup 

meetings.

The videocards approach that they describe redefines aspects of video remote control for 

how their augmented objects (in that case, videocards) embed means for control of video 

playback in novel ways. As argued in (Iacucci et al. 2003), if similar kinds of video cards are 

used to enable authoring practices in spatial arrangements, then describing peoples’ joint work 

for expressing and interpreting leads to new ways of defining the simple terms of media 

authoring. In particular one needs to address the specific ways in which users articulate their 

work in ‘media authoring’ in ‘spatial arrangements’.

According to Sokoler and Edeholt (op. cit.)  the persistent presence of artefacts not only makes 

possible a focused mode of engagement, but even a more subtle background mode of ‘just 

being available’. The ephemeral and intangible nature of video playback stands in sharp 

contrast to the persistent and tangible qualities inherent to the physical design artefacts. If the 

physical objects do not have a structured way of approaching higher level tasks, either people 

engage in a focused process of watching a video snippet or do not interact with it at all.

2.1.6 Tangibles in education 

This review addresses recent research on tangibles in education. This allows further discussion 

of some of the concepts introduced earlier in the review that are relevant for the use of these 

technologies with children and in education. Three major themes, which become relevant in the 

studies (chapters 4 to 6), are: constructive assembly systems, degree of control and tangibles 

and learning: limiting the interface. These are discussed in the following subsections. The 

degree of control, Constructive Assembly Systems, and Tangibles and learning: limiting the 

interface. Some considerations are attuned to Zuckerman et al. (2005), who provided alternative 
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frameworks to see a compound design space of TUIs. Many of these instances have been 

applied to education (Fishkin 2004).

Constructive Assembly Systems, and the interaction design concepts that arose from them 

are of interest for the present thesis, because they share design problem and opportunities. 

These will be reviewed here with particular reference to the application of tangibles in 

education.

Constructive Assembly Systems

Constructive assemblies are mainly concerned with the physical fit between objects, and the 

kinetic relationships between them. They are used to enable explorations through constructions 

and varieties of movement. They draw from LEGO™ and building blocks, and they are based 

on the fact of interconnecting modular physical elements.

Two examples are ActiveCube (Kitamura, et al., 2001), and System Blocks (Zuckerman 

and Resnick, 2004). Also, Topobo (Raffle, et al., 2004) is a unique instance that inherits the 

properties from both “constructive assembly” and “tangibles with kinetic memory”. 

More relevant for media literacy applications is the mediaBlocks system (Ullmer, et al., 

1998). It is a tangible interface for manipulating lists of on-line digital media such as video 

clips and images (Ullmer, et al. Op. cit.). The way this system differs from those mentioned 

above is that it provides a relational interface for managing abstract digital information. Even 

though the other spatial interfaces also allow for experiencing object arrangements, they are 

more consistent with daily life environments and configurations. 

In this thesis similar concepts to mediaBlocks will be studied. The main differences lie in 

the fact that the emphasis will be on building and deconstructing films, by using installations as 

building sites or with interactive surfaces. Hence, the blocks will not be used to operate 

traditional video re-play functions. Instead, the activities will focus on the packaging of 

tangibles and their digital content to allow for the deconstruction of media texts.
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In spite of these differences, some of the interaction design problems encountered in the 

applications of tangibles in education will become relevant. Some are related to their 

application for storytelling activities, as outlined below.

The degree of control

Couplings of tangible interfaces and classroom activities include narrative explorations and 

multimedia storytelling (e.g., O’Malley and Stanton 2002). The emphasis has most often been 

in providing immersive experiences through browsing and editing (almost always intended as 

composition) of multimedia narratives (Mazalek et al. 2002, Stanton et al. 2001, Dietz and 

Leigh 2001, Zancanaro et al. 2003, Africano et al. 2004, Alborzi et al. 2000, Rizzo et al. 2003).

Another example, Sam the Castlemate (Ryokai 2003, Cassell 2004), enables children to use 

a toy castle and its props storytelling.  These systems, whether with a robot, stuffed animal or 

toy, support children as storytellers by allowing physical interactions.

But the question is not only the embodiment and the multimedia feedback. Among others, 

Ryokai et al. (2003) have discussed the degree of control. The storytelling activities are 

facilitated by allowing for a smaller degree of control, compared to that which would be 

technologically possible. The degree of control is an important design dimension, which will be 

discussed in the studies in this thesis. In the case of each one of the storytelling systems 

mentioned above, the discrete physical objects support storytelling activities by limiting in 

different ways the choices and the controls of the users.

Actimates Barney (Strommen 1998) is a system that has a passive and fixed degree of 

control over the tool. By contrast, a constrained degree of control is implemented in Telltale 

(Annany 2001, Cassell 2004). In this case, the pupil can control the interface to some degree 

and, for example, set the number of segments and the order in which they are put together. 

Another case of limited degree of control is Guha et al.’s (2007). Their model of children’s 

storytelling uses Physically-Oriented Technology (SPOT). The SPOT model draws upon 

literature regarding current physical storytelling technologies.
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The review of work on tangible interfaces had identified two main orders of problems that 

still need to be addressed. (1) The first concerns the need to explicitly discuss what practices 

can be enabled and supported with tangible interfaces. Relevant questions concern how design 

choices should determine generalisations or theoretical abstractions over the many, varied and 

often implicit ways that people create. (2) The second set of problems concerns how 

information aggregates can be organised in a way that they usefully relate to media codes, 

conventions and formats.

The present thesis will address the first set of questions by devising and studying some 

informal composition tasks, in chapters 4,5 and 6. The studies will address also the second set 

of questions by moving from (a) descriptions of some initial design problems when producing 

tangibles and digital representations to (b) accounts of how students composed digital videos in 

the physical environment and formed local conventions, defined ‘contents’, and jointly made 

sense of performed activities of ‘exploration’ and ‘expression’.

Chapter 4 will outline the initial assumptions and questions that motivate the rest of the 

thesis. The discussion draws from a series of empirical studies, which address different aspects 

of the design of a tangible environment to manipulate digital videos. The description of the 

studies is articulated in two steps: (1) establishing links between digital and physical 

representations, and (2) the nature of the task of composing videos with tangible objects, which 

will be outlined through the observation of two different pairs of students at work.

The sensible nature of enquiry in the physical environment will open new questions: what is 

the mutual influence of digital and physical design actions? What is the nature of physical 

exploration in negotiations? What is the relevance of digital links on physical objects? And 

what is the nature of ‘framing’ media texts in time and space in the environment?

Chapter 4 will end with the proposition of selected terms that will help shape the study in 

the rest of the thesis. These will include: ‘quoting’, ‘framing’, ‘packaging’, ‘format’ and 

‘genre’. The proposed terminology aims to help focus on what seems relevant for the thesis, 

and to help abstracting away from a rich context of analysis.
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Part of the difficulty is in the fact that different media and processes of mediation interact 

subtly and dynamically. Any medium facilitates, emphasizes, intensifies, amplifies, enhances or 

extends certain kinds of use or experience whilst inhibiting, restricting or reducing other kinds. 

In particular, this chapter will consider the task of composing digital representations using a 

physical environment as can be studied with any tool for composition work.

Following Postman (1993), “embedded in every tool is an ideological bias, a predisposition 

to construct the world as one thing rather than another, to value one thing over another, to 

amplify one sense or skill or attitude more loudly than another” (Postman 1993: 13). Relevant 

to this fact, the case of composition work with digital videos and the tangibles devised here 

poses specific questions.

A critical aspect that will be addressed is the collaborative character of the practices that are 

devised. Such a focus aims to keep a relevance to the problem of addressing media literacy. In 

fact, media language production is not only a matter of text processing to create a ‘discourse 

form’. It will be intended as a social practice involving specific activities devoted also to the 

formation of codes and conventions. According to Bell (1991: 56), these govern expectations, 

and the access to pre-designed inputs. They are made of minimal reworkings, editing steps and 

negotiations. The field studies will:

1. restrict the focus of a design task,

2. describe the initial difficulties, and

3. explore wider boundaries of the problem, in such a way that the more focused scope of 

the thesis can be related to other cases.
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Chapter 3

Guiding design with approaches to 
masked performance

This chapter explains how some traditions in theatre mask work – both how masks are designed 

and how performances are directed – have been applied in this thesis to interpret ‘participatory 

design’ with ‘incomplete artefacts’. The help from theatre traditions was necessary because the 

practical design work in the thesis often consisted in orchestrating collective activities with 

mock-ups and partial designs. As explained in the following, current literature on design did not 

provide the right tools. By contrast, the way people actually work in theatre, and in particular in 

masked performances, provide relevant terms and practical approaches. In fact, as it happens, 

organising collective action through incomplete designs is a common problem in these contexts 

in theatre. This applies to masks design and performing activities, both in training and 

production. The aim of this chapter is to describe how this can be creatively reinterpreted and 

put in practice in interaction design, and how it has been done practically in the present work.

One of the problems in designing for responsive physical environments for media literacy, 

that were outlined in the previous chapter, is that of addressing design with ‘incomplete’ or 

‘expressive’ designs. This was discussed in relation to the need to devise collective practices 

and in relation to the need to make the designs evolve according to how participants make sense 

of them while using them in the tasks. When addressing these design problems in the practice, 

even before considering matters of appropriateness or correctness of design solutions, questions 

concerning the available opportunities come to the fore. In particular, how to envision and 
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structure a space of design alternatives? What design alternatives can be considered in the first 

place? What activities can be devised with incomplete objects? What possibilities can be 

considered to introduce variations which sensibly alter the activities?

This chapter presents approaches that can be applied from theatre practice to help 

addressing these questions. The chapter will end with a description of how such an insight has 

impacted the practical work in the field studies.

The questions above are not new to design practices. In participatory design, Ehn advocated 

the use of ‘action-oriented’ design artefacts (Ehn 1992). In particular, the use of ‘mock-ups’ 

and other incomplete objects has been researched and developed (e.g., Ehn and Kyng 1991, and 

more recent work cited below). 

For the case of this thesis, in the first empirical studies described in the next chapter, two 

dimensions of exploration for the design of tangibles will be outlined. One dimension is 

identified by the range of possibilities between ‘incomplete’ and ‘characterised’ artefacts. The 

other dimension is identified by the range of actions between ‘expressive’ and ‘neutral’.

As observed in the studies, the questions can be informed by three ways of seeing the 

tangibles:

1. Tangibles as incomplete designs: With what degree of completeness should the design 

of tangibles be implemented? How can this be used in action?

2. Tangibles as expressive designs: Tangibles can acquire ‘expressive’ functions. For 

example, through their pictorial features, or their shape they can create meaningful 

arrangements or associations. What expressive functions or characterisations should be 

implemented in tangibles in order to favour performed actions in the environment? 

3. Tangibles as neutral designs: When researching on alternatives for expressive use, 

fruitful dimensions for exploration of design alternatives can be found by discussing 



97

‘neutrality’. When neutral versions of expressive artefacts are implemented and tried 

out, they can show the worthiness and the role of expressive functions. With respect to
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Chapter 4

A pilot study on cards and their limits

In chapter 2, the literature review of tangible interfaces had identified two main orders of 

problems that still need to be addressed. (1) One concerns the need to describe what practices 

can be practically enabled and supported with tangible interfaces. And, in particular, relevant 

questions concern how, through design, we should make choices, generalise or make theoretical 

abstractions over the many, varied and often implicit ways in which people create or

collaborate through tangible interfaces. (2) The other concerns how ‘information aggregates’ 

can be organised in a way that they usefully relate to media codes, conventions and formats.

The present chapter addresses the specific case of interactive cards. It describes a pilot 

study on cards and their limits. It will address the first set of questions by devising and studying 

some informal composition tasks. It will address the second set of questions by moving from 

(a) descriptions of some initial design problems when producing tangibles and digital 

representations to (b) accounts of how students composed digital videos in the physical 

environment and formed local conventions, defined ‘contents’, and jointly made sense of 

performed activities of ‘exploration’ and ‘expression’.

The chapter outlines the initial assumptions and questions that motivate the rest of the 

thesis. The discussion draws from a series of empirical studies, which address different aspects 

of the design of a tangible environment to manipulate digital videos. The description of the 

studies is articulated in two steps: (1) establishing links between digital and physical aspects 

(first part of the chapter), and (2)  the nature of the task of composing videos with tangible
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5.11 Second study: discussion

5.11.1 Evolution of the masks framework

Design relying on characterisation

As addressed in the pilot study (see chapter 4), tangibles such as videocards can be 

characterised as tokens, containers of digital representations, thanks to the pictorial 

representation they carry, their shape or their annotations. The second study in the school 

addressed how, when used as components of displays, arrangements, or to exchange digital 

items, they can acquire an expressive role. This was researched as arising from their 

characterisation as specific types of tangibles that are endowed with specific roles.

Design relying on neutrality

Pertaining to the ‘neutrality’ of objects, as defined in chapter 3, the second study in the school 

addressed how tangibles can be used in ways that are neutral with respect to the expressive 

functions mentioned above. In chapter 4, cards could be used to express nothing, but just as 

indexes, token, or utensil. They could be employed solely as a means to access digital 

representations, or to perform any other action that does not have an expressive achievement. 

Here, these features were extended to a more complex case. Cards were used in ‘installations’, 

and neutral features were extend to their interactive character, with the use of barcodes.

Design relying on incompleteness

In the pilot study in chapter 4, examples of incompleteness were the presence of a single 

snapshot from a video on the face of a card. This could be regarded as an incomplete 

representation of a video. More complete representations of that video would be a sequence of
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252

Applications to media literacy

A result of the studies described above was the creation of practices in which participants 

negotiated and collaborated towards the construction of media texts and their adaptation. The 

practices included viewing experiences and simple editing actions. They included ‘sorting’ and 

‘selecting’, the formulation of ‘subjects’ or ‘themes’, ‘composition’ and ‘installation’.

The tasks provided examples of different inquiries on paradigmatic and syntagmatic aspects 

of compositing. This included the effects of changing the order of elements of a sequence: 

interview, news, commercials, and associations with extraneous visual or verbal material. Some 

tasks permitted to experience the consequences of having access to the alternative paradigmatic 

choices. These features of the practices will be discussed further in chapter 7, looking back at 

the five main terms of media literacy introduced in section 2.3.2. The discussion will be 

informed also by the design work done with similar interfaces in a museum, as described in the 

next chapter.



�

� �>��

!�����	�0�

��	��	���
����������������������
��,����������������	��� �� ��

�
�����!�����
�������������������-��������������
������������$��
������������
�!������!�����*�

$���� ���� ��
����� !�����*� �
�� $��
� ���������� �
� ��
��*� �!
������ �
�������

�"�  ���� ���!����

�������������������
��������
�!�
#�����
��
�����������"�	���
������

�����������������!�����
�
��

�
�������!�
�����

��
��������

��
����!

�����!���������
���

��
��"� �������������
����

��

��� ���������� �
� ���� ������������ �
� ����!����
��� �������*� �������� 
�� �������� �

�����
��� �
� ����

���

���

��&�"�

.���#
�� �
������� �
�������
�� ���������������$���� �
���������� ��
������� �
�!������!������ ��� �
�

�����
��

������
���!��������������
�����
�!�*�$��
��������
!����������
�������������
�������
�

�
�����������
�����
����

�����
�
������
������"� �������!����������������
��������������!�����


�� ���� �����"� 	
� !���������*� ���� ��������

� 
���� ���� �����
� 
�� ������ �
���������� �
��������

��

�
������

� �������$���������������
�� �
�������� ��������*��
��$������

�������� �
� ������
�����

��������

��
������������"�

8�������
�������

��&��
����!������$
�%��
!��
���&!
����

��
���!������!����*��
����������


�� ��������������
�
��
�� ��������������*� ��������������� �
������
��������

��$���������
����
����

����� ���!��"� �����*� ���� �
��������

�� $���� �����
��� �
� ����� �� ������� 
�� �
�
�!����
���"�  ���

�
�
�!����� ���������� 
�� ���� �����
�*� �
���
��� $���� ��������� ���%�*� $��� ���
�� �
� ��������

�


����

� �
�� �
� ����
�� ���������
� �
� ������
������ ���
���
�"� ����$��� �����������$���� ����

�

�������

��
���
��!������!�
����
�����$
�%��
!��
��
�������
����
�����������"�



�

��>2�

�

�� '�������� ����
�	
��"� 3
$� !�
!��� ���
�!����� 
������� ����� 
�� ������ ��������
�*�

���
���� ���� ����

� 
�� /�����
�0� �
� �� !����*� $��
� ���� ������� �$������� ��
�� ����

�

��
��
��
������������
����
����
������

��
��
��
���

��
�
����
����
��"�

�� $��	���
��� ���� �����
�
��"� 	
� ���� �
��������� ������

� 
�� �
���������� ������ �
� !������

!�����*�����
�
�����������
�$
�%��
�����!�
�����

�
���
�	������
�����������!�����
����!�

�
��!������!���

�
�������
�����
�!�"� ������������
�������������
������
���
�������������

���������
����������
������
���
�����

�
���������
���!������

*��������������
��
�������

�������+�

�� '	��
�����
��"�3
$�����������
�������
��������������

�$�����
������������
���������
�

����
���!�������
�!������!���

��
�������������%�"�<���������
��&!����
�����
�����
������

�
���

��
���
���������%�"�

�

�����
�������������������
����
�������
��!�����������������
�������������!�����
�����������
�
��

�
���������� ������ �
�� !������!���

� �
� �� !������ !����"�  ���� $���� �������� ��� �����
�
��

�
���������� �
��������

�� ��
����� ��
�
�� �
���� 
�� �
�!
����

� 
�� ������ ��&��� ��������
�� ����

�
��
$�
��-�����

�'�

�

1"� 3
$��
��

������������
���

��
���
�
������
��
��������
���
��
�������
�����$��
��$
�

!�
!���$������������������
�!
����

�
���
������+�

�"� 3
$� ���� ����

� 
�� �
�!
��
�� ����
�� $���� ��
�%�� ��
� ��� ����� �
� ��
���� �
�
� ��

�

���
��������
���
�
���
���������
��!�
!��+�

�"� 3
$��
��
������
�!
����

� ���
�����������
�������� �
�
����� �
� ��!!
����
����
�������

��
�������
��$����!��������
�#������
���������������������
������
�!�
#����

�"�



�

� �>>�

�

	
���������!���*����������������������������
��������������
���
������
�����

��������
�������

��!!�
��� ��
�
�� ���� �����
� 
�� ������ �
���������� �
��������

�� ����
�� �� !������$
�%��
!"�  ���

�
��������

��$������!�������������
����
�����&���������
������������������
��
������$
�%��
!"�

 ��������
�$
�%��
������������$���
���
�����������$
�����!������$
�%��
!��
�������
�����
��

�

���!
�����.�����
�6����
$*��
���$
���!�����������
��!�������&!
����

�
�������
��������

�"�

����
�� ����$
�%��
!*� ���� �
�����������
��$���������
!��������������
%�� �
� �����

�������

�
���

!������!�
��"� �����
����
��������

��$�������
��&!
�����
�����!�������
�����������"�

0�"� !����,��������	���������

0�"�"� ����&����� ����������'���	������

 ���$
�%��
!� �
������� !��������� �����

�� �
�$����� !������!�
���$
���� !���
��� �
����
�������

���%�� �
� �
���������� �
��������

�� �
�� ������ �
�!
����

� �
�� ������

"� ����� ����������� $����

�
��
�������������������!�
������

�!���
���
������

������

�"� �����$����������
��
��
�����

���� !�
����� 
�� �������
�� �
��������� �
-������� ��� ��!
��
�� �

�����
��*� $����� $��� �� ���
�

����
�-���������
�����!��������������
�$
�%��

��$����!������!�
��"� ���!��������������

��$����

���
��

�������$�����
������
��������!����
����

���
����������

���
�����$
�%��
!*�$���������



����������������"�

 ������
������������
���������!�����
�������������
��!������
������!��������������
�!�
����"�

 �����
������'����������
��

��!��
�������
�����������
��������

�+�����!���
���
����
����?�����
�

$����!������!�
����
�����$
�%��
!+��
������
���
���
���������&!
����

��
�������
�����!�����"�

�

�



�

��>7�

������	�����'��
��
����

.��
�����
�����$
�%��
!��������
�����!�
�����
����������
�����
��������������
��������
���
�����

������

���!�"� 	
� ���� ����������*� !���
���
���� �
�� !��������� 
������ �
� ��� �&!�
���� ���
����

!��������������!��*��
�����������
�����������!!�
�����"�

 ��� ���
� �

��!�� 
�� ���� $
�%��
!*� $����� ���
���
��� ������ ��������*� ��� ����������� �
�

(4������������4����>�)"�.�

������
�����������������&!���������
���������$
�%��
����������$��������

�����
� 
�� �
���������� ����

�
����*� ���� '��
�	����� '��
�� $
�%��
!� !�
!
���� �� �!�������

�!!�
���"� :������*� ����$
�%��
!�$��� 
���
����� ��� �
� ���
�� �
� ���
���
� ����������*� �
��
��

$���� �� !������ �&!
����

"� ���

���*� ��� $��� �����
� ��� ���� !��������� ���

������

� �
�� ����

�!!������

�
�����!���������!��
��!���������
���������������"� ������*�������������
��/�
����������

�
��������

�0*��
�����������
���������
���
�������

��
����������
��

��"�

� ���	'�����������������������	������

 �������
�0�� �
�
�����
�� �
� ����$
�%��
!� �
��������
?
���
���
�� ���� �
������ �����
�� �
�� ����

����������*����$��������

�������
���
������
��
$�
�'�

�

�� ����
����
����

��!�������
��
�������������
�����������
��������

�*��
�����������
��
������

����
���������������+�

�� �� �������� ����
���
�� 
�� ���� �
������ �����
� �

��!��� �

�� $���� ���� 
����� $
�%��
!�


���
�����'�6����
�4������*� �
�������%*�	
��<��
����
��;����<��
��+�

�� �����

�������

��
�����
�
������$
�%��
!0������

*�$���������

��!��������������
������
�

����������*��
�*��
�!���������'�

�� �����
���
���

��!�����
���������������*��������������
���
�����

�������

+�



�

� �>��

�� ����������
��
���
���������������������������������!�
������

��&�������*��
�$�����

�

�����
���

�����

��
��!����!��

����������
��
����������
�!0��!�������+�

�� ����
���
�����

�
����������!���
���
�������

������

��

�����$
�%��
!0�����������*��
�

����������������
����
�������
�����������
������������$������
�!��
��!������!�
��"�

�

;�
��
�����������
���
������
����!�
����
�������
������!��������������

��
����
�������
������

�

�������

�
���������
��!������"�	�� �
������������

�������

�
���
���������!������!�
��*���
�!��


��!������!�
��*������
��*��
������
�����
���
�����"�

0�"�$� �����	������
�������&����� ������'��

 ���$
�����
�!�����

*��������$
���I��
���J*�������������
����
���������
����
��"�.��
���
���*�

���� I���
�	���
��J� 
�������� ������� �
� �� �������� 
�� ��������� 
���������
�� ����

�
�����$�����


�������������G�
�������
��
��

����������
����
����G�������������
�!�
!��0����
��"�:
��
$�
������

!���
������



����

*�����$
�����
�!�����

����
�������������

�
������!
��
�����
����������

��

!�
!�����
��&�������

��������
�����������"� ����
!����� �
��&��
��������
����
��
��� ���
�����"�

 ������*��
��&��
������
����
����������������
����
����������������*�����������������&��*��������

�
�!
����

�*� ��
����*� ��������*� 
�$�*� !�������"� ���� �
��� ��!�������� �
������� ���� �
��
��

� 
��

��%�
��������������*��
��������������
!�����

��G��������������
���
������
��
��G�������������
�

!�
!���������
�������
�����-���
���!�
!�������
�����������"�

�����
���$
�%������������
$���
�������
�����������
���!!
����������
��������������
���������

�
� !��?�&����
���
����
�� �&!����
��"� :
�� �
���
��*�$���� ���8
&�6����
*� :������ �
��8�



�

(����)���������������
�
���
��������

�������!�
�������
�����
&��*������
���
����!���
����H�*�

�!���� �
�
� ��
�!��$���� �!������� �

��� ���%�"� .��������� �
�� �������� 
�#����� �
� ������ �
��������

��

$�������
�������������
���
������������������������������
$��
��#�&��!
����

*���
%�
�*�����%�
�*�

���"� ����
���
�����������*��������������
������
����������!�����
�!���������
���������$������
�����


�#���� 
�� ������ �
� (��
���� �
��8�



� ����)*� $�
� �������� ����� �
� ���� �����
�� 
�� ���������



�

��>D�

�&������

"� ����*� 
�#��������� ���
� ����
������������ �
�� ����
������������ �
� ������ 
$
� �����*�

$����������
��*����

��&��
�����*��
���
����������
���
�����
������
�#����
���
�������

"�

 ���������
����
������
�����
����
���
�������
���������
�����-���
��������������
����
����"�

8��*��
������

��&�������������
���������!���*���������!
���
����!�����
���������
�����

���-�����

�
����!��������
����������������
�
��"� �������!������
�����'�/�

��������

0*�����
�(8�
�������

��"����2*�4������������"����>�)*�/�����
�0��
��/�
�!
����

0�����
��
������
�����!����2"�

.�����

����*���
�!�����

*��
���������

�
������$
�%��
!*���������
����
��

������
�
�����

�������
������/�����0�

�!�
!��0����
�*��������*��
��!����!��

�"� ��������
��

�������������
�

��� ������
�!�����

� �&����������� ���������� �!

� �����
���"� 3
$����*� �
� ���� �

��&�� 
�� ����

$
�%��
!*� ���������
���$����

���������

���������������������
�!�
��!������!�
��*��
����� ����

������0�������
��"�.��
*������������������$������������

��
�����������������
���"�

0�"�(� ��	��
������������������	��������������������� ���
����
����

.�

������!��

��
�����������
����
��
���
�������������
�!������!�����*��
����

��������
��

$��������������������
���������������*�

����
�������!����
�
������"�3
$����*����������/�����0�

����� ��� ������ ����� �
� ���� $����� �



����

"�  ���� �
������� �
��� �������
��
��� �
� ���� ��
��� 
��

�&��
��

��
���������
�*��
������������

�������*���������������
�����
���
�����������
!����
�����

�����"� ��������$�������������
����������
��
�����

���������������������&��*��
�����
���������

*�

�����
�*���!������
�*���!�����
���
�����������"�

 ����� �����
� !�
������ �
� !������ !������ ����� �� �!������� ������
��� �
� �
$� ����������� ����

���!������$���� ������

���!� �
� ���� �!���� �
�� �
� ������

� �
�$����� ���� !����� ��� ���
������� ��� ��

���	�"�	����
�
�������������������!�����������!�����*�����#�������
����������!

"�

3����������"� (����)��&���
����
$�!�
!����
��
�����
���� �
�������

�$����
�����*��&!�
��*�

�&���
�� �
�� �&!����
��� ����&��?������ �
��������

� �
� ��������"�  ���� ��
$� �
$� I���
����

�
�������

� !������!�
��� ����
���� �
�� �����&������ ������� ���� ��
��� �
�� ���
�����
��� 
�� ����

�
��������

��
����������
����
�!

�
��J"�(+�4��
�4'��D)� �����
!��
�������
��
���������������������



�

� �>=�

��� �
��
������� �����

��������

�
�� ����

�
������
��!������ (8�
���������"����2*� 4������������"�

���>�)"�

0�"�-� ������
����
����	 
����������
���������������������

 ��� ����������� ���������� ����� ���� �������� ��
�� 
!�
� �
���� ���%�� �
� �
���������� �
��������

�"�

 ���� ���� ����� �� !�HH��
�*� �
���
����� ������
�� !
�
�"� ������
�� ��
�� ��*� ��
�!�� 
�� �����
���

���
������� ������� ����������� ����� ����� �� ������� 
��
���
�����

"� ����� ���
��� ���� ��������$����

�������
�����������
��������

�"� �������������?�!��������
�'�

�

1"� ��������������������
���
��������������

�
������
��!���������
���*��
��

�"� �������������
���������
������
����
��������
������������"�

�

 ����� �������

�� ���� �������*� 

�� �
�� ����� �
��������

"�  ���� ���'� (1)� �
�!���� 
�� !�
!���

�
�!
��
��������������������
��!����������$��%�
���
�
���!����+�(�)�����
�!��

���
���
������

�
�!
����

� �
�� �����
�
�� 
�� ����
� ��-��
���+� (�)� �
����
������� ��
�������
��$���� �
����������


�#����"�

.���#
���
��������
�������
�������������������$�����
������������
��������
�!������!����������
�

�����
��

������
���!��������������
�����
�!�*�$��
��������
!����������
�������������
�������
�

�
� ����� ���
�����
��� �

���� �
� 
����� �
�� ����"� .� ���������� ��!���� ��� ����� ���� ������� �
�� ����

�
�������������������������
����
�����������
���


��������������
�����
�����
�
�!����"�

.��!
�
����
����
�����
����������

���
������������������(�"�"*�6���$
���1==2)*�����I�
���������

!�
�����

J�
�����
�
����
������������������
��
-�����$������
���$����������������

�
���
���


����� �
� ���� �
��� 
�� !��������� 
���
�����

"� ��
!��� �������� �
���
����� ��!����� ��� ���!����
��

�
����������������$������
��������$��������������
����������������
�#����"������������������
������

�
�������

*� �

!�����

*� 
���
�����

*� �
�� �

�������

"� ������
�� ������ !��

��
�� �
�� ����



�

��7��

�����
�
���
������������
��������
�������������������
��
�
��������
����������
���$��������$
����



�� ��� ����������� 
����$���*� ��� �
�� �&��!��� ��� !��������
�� ���� ���
���
�� 
�� �
�������

�

!�
�������"�

.��
���
���*����������
�$
�%���������������*��������
��
�����������
�!����*��

�������
���$
�

���!�"�,
�����!��������
��������

�
���
$���
�!���������
�
������
������������
����������������
�

����������
�
��
������"� ������

�����!��

�������
��������
��������

�
��%����
����
������

�
���

�
�� �
� ��?�����
� �
� 
����� �
� �
��
��� ����"� ��� �
������� �
� ����

�
��� �
������

� �
����������

��
������� ��������� �
� ���� !�������� �
���

��
�"�  ��� �
���������

�� $���� ��������� �
$�����

�������
����
�
����
������
���

��
���
�
������
��
�����������

��
��I��
�!�����

J�
��������

��&��"� .� �!������ �
������� ��� �
� ��������
�� ���� ������ 
�� ������ ��������� �
� ���!

����� !��������

�
���

��
��"�

0�$� ������	���������������/���������������������������
��

������������������

0�$�"� �������
��
���������) ���������	��������	���� ���� �����

 ��� �

��!�� 
�� ����� �
��������

� �

������� �
� ���
�� ����������%���� �
� �
����� �
�� ���������� ����

�����
��
��!�
!���$����
���!������!����"� ����������
���
���
�������&!�
����

�
��������

��!��

$���������
!�����
�
���������������������������

�
��!�
!��������
���
��������������!����"� ���

���� $��� �
� ��������� �� ������ �
�� ���� �
�����
�� 
�� �������� �
�� ������
���� $����� �
��

���

��!!�
��
�!���������������
�������
�*���������
!*���$����
���

�*��
����������������"�

	
������������������������
����!�����2��
��>*��
�!
����

�$�����
������������
���������������

$���� ����
������� ��������� $��� 
���
����� �
� �
���
$� ����
��� ���%�� �!

� �� ������ 
�� �
� ��

������

�"� :����� �&!�
����

�*� ����� ��� ��
��� $���� �

��
�
��� �
��� �
����
�� �
� ���������

�
���

��
�� �!�����$����

�� ������ 
��*����
��� �������� 
�� ���� 
���� 
�� !�
����
�� !�!����$����

�������
�������

���
���������������%�"� ��������� �
��������

�$��������
����&!���������
��&!�
���



�

� �71�

���������
��

��!��� �
��
���
!�
?�
�����
���

��
����
�� ���%�"� ����

��!����
��-�����

��

�����������
�������
������!����
��������������������������
���������������������
������

�7"�"�"�

 ������
�����
����
���������������������������������$�����
����
�������

��
��
��
�����������

����

���
������

��
��
��
���

��
�
����
����
�*�����������������
$*��
������������
�
�������

�
��������

"�

�������������
�4���*�
�����������	�
�����

����������
��$�������
�������������%����
�$����(�������7"1)"�����������
�
���

��
��$����$���

����� �
������� $���� �� $�������
�
���� �
� ���� �
��������

� �
� ���
�
���� �������%���� $����
� ��

�������� ����"� ��� �
������ �����

�
�� ���� �
��������

�$��������
��� �
�
����� �
��
��� ���������
��

���$��
��$
�!�
!��"� ����!����$������!����
�
������
�����������H��
�����
��

�������
�"������

�
������$������%����
��
�
���

�������

�*��
���

��
����$����$���������!�
#����

���!!�����"�

�

������ �

�����4�� � � ���������4�

������� -��	� � � 
� ��������� ������� �������  �!�� �
� ���� �
������ ��
���������
%� �����

�����
����������
��������������������������������������
������
�������������
�

������
�%������
������������������



�

��7��

 �����������
����

������
�
�����������%�����
����������������$����
���������
��
����
�����$"�

��������%���$��� ���
�������$���� �
� �����"� ��������
��
�� ���� �$
�!�
!���$
���� ������ ����

!�
#����

�
����������������
�������$���������$
�!�
!��"�3�
��*������!�
#����

�$���
���������

�����
"�

:������7"����
$������!
�����������

��
���$
�!�
!�����������
������!�
#����

�
���$
�!�����
��

�
����������
������������
�������
���
����������
�����������%���

�������

�"�����������������

������
�������$����

��!���

*�������������������%��"�:����������
$������������������������������

��!���

��
����
�����������!����
����������"�:����������
$��������������������������������!���

�

$�
��
���������������!����
����������"�.�!���

��
����
���
������
��������

0���!������������������

�����*�$��������������������
����*����
��!�
#�����"�	���$
�!�
!����
���*����
��������
��
�!
���

��������� �����*� �
� ���������$����� �������!!�
� �
������������$���������$
��������
�� ���������

�����*��
�������������
���
�����������
�����(����
���������)"������
���������%��

������
����
��
������

!���

�$�
��
��������
����������
��

�0�������"�

�

�

�

�

�

�

�

�

����4� � � � �������������4� � ������� � ��������4�

�������-��	���������
�������������
����������������������������������
���������
�

�



�

� �7��

��������������� ������ �������	����

.�������������
�������$��������$�����������%����$������%�
���
����������

"� �����������������

!�
!��"� ������
�����

�
�������$
�!�����
���
���������������!������$���������������
�����������
�

����
�� �� $�
��� �����*� 
�� 

��� 

�� ����� 
�� ���� 
����"� E
�� ���� ������� $���� �
�������
�� $��
�

���
�!
���� �
� �����$��"�3
$����*�

��!�����������
���$�����
��
$��� �
���

����
������ ����

������"� ����������
�
�������
��������

�������������������������
$"�

0�$�$� #�������	 ���4�
�����	���������	�
�� 	����

 ����
��
$�
��������������������������
��
�����������
����*��������
��!�
�������"�9�����
������

��������
��
������
��

��!���!�����
�
���
��������

���
���������
��������

"� ���������
�!�����

$���� ��
��� �
� ������>"�*�$����� ������ �
� ���� �������� �
� ���� ���

�"�,������*� �
� ����������*� ����

!�������?����������!!�
����
�����������
�
����������
��������������������������
���������
�����

������
�����������������$������
��������

���

���
����������

�������

�
�������������
���
��

!�
!���
��"�

3�
��*���������&�����
�����
��������
��������
��������
����
����

��&���
��������
����
�����

�
��
���� �
���!������

"�  ��� �
��������

�� �
�� ���� �
����!

��
�� ����������� ����������� �
� ����

�������
�������
��
�����$�����������
��������I������
�J��
���!������

��(��
�1=7�)"�

������-��	����
�������
���$������������
�����������%������������������������������*�"�

#��������������
�����	��������
�����������
����	����������������������
������� �����

!��	����

��*�
�� �

�

�
��%�� �
� ���� �������� �
� ���� ���

��*� 
�#�����$���� I�������J�$������������ �

��
�� �
��

�
����

���������������*�

����������$�����������
���������������
�� �����
�����
�� ����

����������"������
�#������
������'�����������������
����$
�
�(�������
��������

)*������
���
�

!�
!��� �
� ��� I�������J� $���� �

��
��+� ���� ��
�%� 

� ���� �
���������� �������� (���

��

�
��������

)+��
��!�!!�����
��
�����
�#�����(�������
��������

)"�



�

��72�

2��
�� 8�
�%�� $���� ���� 
�#����� ����� �
� �
�!
��� ����
� 

� ���� ������ �������"� �
��%�� �
� ����

���������
��������

��*��
���������������������
�
���������?!����������
%���
���
�%��$���

���!������"� .�$���� ������ ������ $���� �
������ $���� �� ������� ���%��*� ���� 
!!
����� 
��

$����� �������� �� �
����!

��
�� !���
����� ��!����
����

"� �
� ��
�%�� $���� 

�� ����� �
�

��!����
����
�!�
���
���������
����������&��*�

���
���!����
�����������

��
���������
��

�����

�"�����������!���������
�$����
������������������
�����������-�����

�"�

�������� .���
��������

���������*���������
���

�
���!��
����������

��
����
�������

�������
���

�
� ��!����� 
�� ���������*� 
�����
��� 
�� ���������� 
�� �

��
�"� 8��*� �
��%�� �
� ���� ���

��

�������*��������&!����������
���

��$����
�������
��

��"�

.���
�����!���������
�����

�������
�������������
����
��!�
!���
����
��������������
�

�������

��*� �
� �����������������
����������$��
��������
�� �����������
���
��!
�
���

$��
����
%�
��
����!��
�����������
�������������
����
�����
���

"�

�����
�������� <�����
��������������
��
����!

���
����������
���
��I!�������������J�����
����
�����

���

�����
���$���'�(1)������
�!
����

�
���$
�!�
!��������
���
������������
��������

*�

�
�� (�)*� ���� !�������� ��#���
��� 
�� ��
�%�� 

� ���� �
���������� �������� �
� ���� ���

��

�
��������

"�	
��
��������*� �������!����
������!���������������
����

���� ����?��
�*��
��

���� �
����!

��
�� ������� ��������� $��� ����� ����������� 

� ���� ����� ������� (��

!�
#����

)"�,
��� �
� ���� ���

�� ����*� ���� !�������� ����� ���� �� ������� ������
��*� ��� ����

��
�%��$�������%���$����!�������"�	
��
��������*�!��������������$����

����!!
�����
�

�

�������� �� ����� �

���
��� ����"�  ���� ��������� ���%� �
� ���� 
����
��� ��������� (�����*�

�
����
��������
����������

��
���������)"�

@�	����� �
��%�� �
� ���� �������� �
� ���� ���

�*� �
� ���� ������� ������ $��� 

� I��
���
�J� 
��

�����
����������
����
�������������������&��"� ������*���������������&���!!������

����
�



�� �
��������

� �
�� �
� 

�� �����

"� 5�%�� ���� 
����� ���!��������

�� ��
��

��� ��
��*�

����� 

�� $��� �
�������� �
��� ��� ���� ����� ����� !������!�
��0� �
�������

� $���� ����

�
��������

�� �
�� $���� �����
���� $��� ����� ��
����*� �
�� ��� ���� �������
�� ���������

-�����

�"�

�



�

� �7>�

0�$�(� #���������������������

 ����
�������

���
��&�$������!�����
�
�������

��
��

����
�
���
��
����������
�������
�"�.
�

�
��
��

��
������
�
��������
��������

�$��������!�
!����
������������$
������
��$�����
���%��

��
��� 
�� �
� �
���
����� �������

"� 	
� ����*� 

���
�� ���� ���
� !��!����� 

�� !���������� �
�� ����

�
��
��������������$
�!�
!�������������
���������������������������"� ����
��
��

�$���$����

!�����"� 	
� ����*� ��� 
����� ��!!�
��� ����� �$
� !�
!��� #���� ����� $���
��� �
�
�� �
����
�"�  ���


��������

�� ���� �
� �������� ��������

� �
�� �������
� 
�� ���� �
��������

*� ���
���
�� �
� �� 
�$�

!�������"�  ��� ����

�
��� �
� ���� �
��������

� ������� 

� ����������%���*� $���� ����� 
��$����� ��

!��������
����!�
#������������
������"� ����������
��������

����������!��

���������������
������

���%���(
������
��
���
��!��%�
������!)*�!�
!�����
��
���������������������
����
�������$�����
�

�����*��
���
���
$����������������
������������-��
������

�"�

	
� !���������*� ���� �����!��

� $��� ����*� $��
� �����
�� �
� ���� ����
��� !����*� �$
� !�
!���

#
�
����!���
�����������
���
�!
��
����!�
#�����������"�3�
��*��!������������������
�����
��
�

���� ������������
���
�� ���� �
��������

*�$����� ���������� ���� ���
������� ������� �
� �

#�
���

�

$������������
�����!!�
���
������������
���!����"�<
�������������������������

������
���
���������

����

K�<
���������
?!����
���
���$
�!���

���
��������������

��
�����
�������$��������������

�
���
����&!��
���

�
���
�������-��
������

K�

�������
�� ���
���
�� $���� ������ 
��� �
� 
����� �
� ��������� $������� !�
!��� �
�
�� $���� 
��

������
���
������
�����
���
�����$������

��&������
�
��
�������
��������

"� ���������������$����

������
��������
������������

��������
�
���
���
���
��
�����
���!������

"� ����$������
���
�

���
�����
����������������
��
!�

�����
�!
����������
���
�"�

0�$�-� !���
������ ������������������'�������,��

 ����
��
$�
��������!��

��
�������
��������

��
�������
����
���������������������������������

��

�
�����������
$�!���
���
����$��������������
���
���!�����"� ���������

������������&��!����



�

��77�


���
��
����������
���*��
��

������

�������
�����
�!�������
��&"�:�
������!
�
��
�����$�
������

����

��
����
���
���������������(��������)*������
��������

0����
��&���
�����������������'�

�(91)� #	��
��� �� ����� �
� ���� �!���� ���
��� ����$������� (��%�� ���� ���� 
�� ��� 
��� ����

����� �
� ����$��� ���)�$���� !�
������ �������� ���"���
��� ��� 
��� �
��	��� �
� ��� ���!������

$����
�����$���������
*�

�����������
��

������������������
���
���
����������
�������!����

$������
��������
��
����������"�

:�
������!
�
��
�����$�
��!���

������
����*��������
��&������
���������������'�

(9�)� 	���
����!����������
��������
��$��������!

�����
��
��������

����������*����
���

�
��	���$�������!�
���������!������

����������������
������$���������
"�

:�
������!
�
��
�����$�
��!�
!���0��
�
�
����*�����������!��

������
������!�����������
'�

(9�)� 	�� �
���
������
���� �����*��
��$����!�
���������������
� �����������
�� ����

�$
�!��������
�������$�����
�"�

	�!�������
�������������!��

������������
�����
������������(
������I��!�����J)�
������������
���

��
��&"�  ����� ���� ������� ����

�� ����� ��� ��
���
�� �
�� �
��
�� 
�#����*� 
�� ����

�� ����� ���

$��%�
��
�������
�"�

0�$�.� ��	��	���
�������	�������/�����
������	������
	�������


����� � ��

 ����������
��������

�����������
���
�������
������$��
��$
�!�
!��"���
!��0�������!����
���%��

��
���
��������������
������!��������������

�������
��
���������
�������
����
���$����������
������

�����
����������

�������

�����$�����
����������������
�������������
!��
�"�

 ���!�
�����
��������
�����
�
������
�������

���
������!����
�������
��������

�(/ ����������

��!�������������
��
��������
��%)�$������!���������!������!�
���$�
��
�����
���
����������$����

�
� �
'� I$�� �
���� �
� ����� �
�� ����"""J*� �
�����
�� ��������

�� ��
��� $���� ��� ��� �
�� �
�� �
$� ���



�

� �7��

��
�����������"����������
�����
��

���
�����������$����I	��

0���
������
�J*�I����
��
0��$
�%J*�


��$���� ���� ��%

$�������
�� 
�� �� ����
����"� ��
!��0�� !�HH����
�� ��
��� �������
�
�� 
�� ����

!�
#����

�������������������
��
���
�
������
��������������*������������$���
����"�.����$����*�

���� �
���� �������� ��
�� ���� �

��
�� 
�� ���� !�
#����

�� �
� ���� !
������� �������

��
�� ���� ���!���

����

��
����������������
�"�

	
� ���� !��������� �����

*� !������!�
��� �������� �
� �&!�
��� ���� �
��������

� ��

�"�  ���� $���

!
����������������
���������������%�����������
�������
��������*��
��������
������%�
��
������"�

.�� �����*� ��� $��� 

�� ������$����� 
�� ���� �������$���� ���
����� ���$�
������%��"� 	
� ����*� ����

��������
������������%���������������������0������
����
������ �������
�����%���������!�
!���

$
����
�������
$��$
�����!!�������$�������!�
#����

��

�����$���"�

�

�� ���

�������-�"	��������������
���������
�����
�������������
��������

 ����������$�������
��
������"��������
����
����
����
������%��������!!�����
������!!���"�

 ���� �����$��� �
�����������
������I!�
����J*������


��!!�������
� ������
� �����
��� �
�������
��

�
�������

�"�	
�����*�����&!���
����
������
��
$�
�*������������
�
��������
��������

�$��������

�

������
�
��
��������!
���
���
�������

��
�����
���
����
���
��!�
!�����
$���$��%�
�� �
��
�


���
����������*�����
���
���
%�������������
��*��
������
���������������

�*���������I���!!�
���
J�



�

��7D�


�� I

�� ���!!�
�� �
J� (������� 7"�)"�.� ����

� ����
������
�� ���� !������!���

�$���� !�
!��� �
� ����

$
�%��
!� ��� ����� ����� �
��������

� ���
���� �� ����� ������� !������!������ ������
��� 
�� ������

�
�!
����

���� ��������
�����!!�
�� �
�
����������
�������� ��� ��� ����%���
������
����

��
�
���

�
������
������������
����
��"�

�
���!�
!���$��������������
�
�������
����
�
���
����

��
��
��������������

�
��������"�

,
�� !������!�
�� !������ ������ ���%���� ��
�
�� ���� �
��� ������
�� �� ������� 
�� ������� 

� ����

!�
#����

� ��� ��!����
�� �� ��-��
��� 
���
��

�� �����$
���� ������� ���� ����
������%���� �
� ����

������"� ��
����
������
�� ���������� �
���
�� ���� �

��!���
�� ���� �
��������

��$���� ���
����

�
�� ���!���� �
� ���� �
�������� �
�� ��-������
��� 
�� ���� �������

"�  ��� ���

�� �
���� 
�� ����

�
��������

����
$���
�����������������

�
���
����
�!��&�������
���!����������

���!�"�

�

�

�

�

�

�

�

�������-�)	���.�����������������������
����
���������
%����
��
����
������������

:������7"2� ��
$�� ����������
���
�� �����������
��� �
��������

"������!���

�$����
�������%���

�
����!�
������������
�
���������

��
��
���������
����������������!�
������������
����
���
�
�

���� �
���������� ����"� ��� �������$���� �!���� �
�
� ������� �
� ����� ���������%����$���� ��-������ �
�

��������� 

�� �
�!����� �����"�  ���� ��������� �
� -����� �������
�� �
�������

�� ���$��
� !�
!���

�
�!����� $���� ���� �

��������

� ����� ���� ���
� �����
��� �
� ���� ������ !����"� 	
� ���� ������

�

��������

*��$
�!�
!����
����
�������
���������������$
�����������$
���������
��!!����

�����

$���"�	
��������

�*�������!�
!���$
�����������������������
���
��������
��!!����

�����$���"�



�

� �7=�

 �������������!�
#����

�$���������
���!�
��

�!�
!��0���
����
����
��!���"� ������*�����

��H���
���
�����
������������$���������
���!�
��

����������
������$��
�������������
������

���%���(�������7"2)"� �����
�������������$���
����
���
$�������������������
������
������
��!���+�

��� ������!
����

���
�������
�������$��
������
�������������� �
����
���� ����!�
#�������
�������

������������"���
���������$���������?�������$��
����������
��
�������������
������!�
#����

*����

$���!
��������
�
��������$
���������
����������!����*�����
���

������������
�����!�
����"�.��

�����������$����������
�������������
����
����������?����$���������
��
�������$��������
������


�����%���� �����$���� �������
�
����� ����"� ���� ������� ���
$��� �
�� �� ����� ����������� ���� 
��

������ ��%�
�"� .��
*� ��� $��� !
������� �
� �
��� 

�
� �
� �����*� $����� �
�������� !������!�
��0�

�

��
��
���������������
���
������"�

0�$�0� ��������
�����������	����������		�	���������
����� � ��=����

���
	���>�����

.�����
����������$���� ����� �
��������

� ��� ���� �������
���

��
��
�� �

��
�
����
����
��� �
�

����� ��!�� 
�� �
�������

"� 8�� �

��
��
�� ���� ��������� �����
��� ���$��
� �$
� ���%���� �
�� ������

�����
�����
������!�
#����

*��
���������
��
������������������
�����!�
#����

*������
��������

�

�
������������
����
�������
���
�������

���
���
�!
����

�$
�%��

�����!������!�
��"�

��������

��!��$�����!����
�����
�������?�����
�
�������
��������

*�$�����$������������

�

����� $��� �&!
���� �
� ���� ������� �&!
����

� 

� ���� �
����� ���"�  ���� ���
����� �� �
���

!������!������ ���� 
�� ���� �
��������

� �
�� �
������ �� ������� ���� 
�� �&!����
���� �
�� ����

�"�

�������!�
��� �
���� !�
����������� �
�
���� ���� �

��
�� 
�� ������ ���
������� �����"�.�����

����*�

�����
��������

�$����
��������
�$
�%�$����������!�
!���(�
�������������$���������
�������!����)"�

�



�

�����

0�(� ������
����������������/�
������	������
�����������

�����
	�������

 ��� ���

�� �
��������

� ���� ���
� �����
��� $���� ���� �
��
��

� 
�� �&!�
��
�� ���� $��� !�
!���

�
������� �
�� !������!���� �
� ����
� �
�!
����

�� 
!�����
�� 

� ������ �!

� �� �������"� .� ���������

�
������
�� 
�� !�
!��� $���� ���� �

��
��� 
�� ���� �
��������

� $��� 
����� ��������"� 	
�����*� ����

�������
����
�������������������$����!����
������
�
�������
��������

*��
��$�����$�����
��������

�������
���������
����������
���
��!�
#����

*��������������!
���
�����
�"�

	
� �!���� 
�� ���� �������� �
� �������� ��������� �
-������� ��
�
�� ���� ���������������� �

��
��*� ����

�
��������

� !�
������ ������ �
�� 
!!
���
������ �
� ���������� �������� �
�� !���
����� ����

�"�  ���

�
�������
�� ��!���� ������ !��������� ���!������ ��� ���� ��������� 
������� $��� �
� ���� ��� ����� $���

������������ ������
�!"� ������������
��
��!!�
!�����

�
����
��������������

��
��

�� �
��

�
�����"� �����$����������
���������
�������
�
���
���!�����
����!"�

0�(�"� �������
��
���������) ���������	��������	���� ���� �����

 ����
�������

��!��$����
���%�����������
����
$����!��
���������
����
���������$
�������
$��
��

���� �

�������

�
�� �

��
�������� !
�
���
�����$� �
�
� �� �������
�� ������"� ��� �
��������

�$���

�
��
�����
������
������������
�!�
��!�
!����
��
�
�������$��"�E
���!!
���$�������
��
������

������

�
��������
�
����*���������
�������$����
�������

������

����

���
������������
���
��

������
�
����"�

 ��� �

��!��� ����� ���� �
�������� �
�� ��!
����� ��
�� ���� !����
��� �������� !�����
� �
� ����

�
�!
����

��
�����

�������

�
������
�������������������
����������
�!�����

�
�����
�����

���������"� 	
�!���������*� ���������
�
����
�%�� �
�� ���� �
���������� ����������
�� ���������� ��������

$��� �����
!��� �
� 
����� �
� ���
��
����� ��
�!� �
�������

�� ����� ���� �
��� 
!�
� �
���"� 	
�

���!���� >*� �
� ��!������ $��� !��� 

� ���� 
���
�����

� 
�� ���� ���%� 
�� ����� �
�!
����

� 
��

���

�������

*��
��������$��������!�!�����
�����
����
������
����������������%"�	
����������
��

����!����
���
��������

*��
������������
�!��
����������
����
���
!�
��
�����

��&�"�� ������
�



�

� ��1�

��
��
�����
�
��������
��������

������������������
������������
��!���������
���
�!
����

"� ���

����������������������������������������
������
�������
�����������
�������

��
��

�������������
��

���������
���
������
��������

"��

�������������
�4���*�
�����������	�
�����

 �����������*�$�
��������������������������
������$��������������%���*�����!������

�
���������

�������*��
����$�����������������������
�����%�������!
����

�(�������7">)"� �����������������$���

������������������
������

����������������
�����������
���#
�
�
�������
����"� �����������������

$������������
�
��$
�������(
������%�)"�

�

�

�������-�*	���3������������������
���
���������
�

 ����� ��
����� �
��
$��� ���� ������� ����� 

�� �

��� �������� �
� ���� ���

�� ������ ������ �
� ����

!����������

��(����������
����I�����������������J��
����!����>)"�.��
*�������
��������

������
���

����-���������
�����,�	�������
�(�
���
��
��*�������������
��������)*�$�����$���!�
!
�����
�

���!���� >� ��� �� �
����� �
� ��!!
��� �� �!������� !���!������� 

� ������ ��������"� 3
$����*� �
���



�

�����

�������
����$���� �
��
������ �
� ����������� �����

� �
� 
����� �
� ����
�� ���� �
��������

� �
� ����

�������
���

��&���
���
��������
�������
�-�����

�"�

�
��� �������
���� �

���
� ���� �����
� 
�� �!���� �
�� ���� �
�������

� �����
"�E
� �
�!
�
��

���
�����

�� $���� ��!����
���*� ��*� �
�� �&��!��*� ����� ���$��
� �� ��
�%� �
�� �� ������ 
�� �
�

���������

�
��������
�����!�� (��� �
����!����>)"� 	
�����*��������
�%�$�����$�������
�������$����

����������
����!�"� ���� ��*�

�����!��
�������
�� ���� �������������
��
!!
��
�������*���� �
� �������

7">"� �����
�%��$������������
���H���
������������$����
�
�����
��������!
����

��
��
������������

!����
�������

�*��
������!�
!����
����������������������
��#
�
��
������&!�
����

�"�

,������*������
��������

�$��������
����
�����������!����$������
�����I�������������J������

�
� �������

�"� �������$��� �
��&!�
����������� �
����
������

��&�*����
!!
�����
����
���� ���%?

�!������*������������

�*�����
��������

�"�.���
����������

��
��������

�*������!!�������%�

�����

��������$��������������
�����������������
��
�����
���������!*��
�������
$���

���
������������
�

�
����"� .� ��!������ ���%��� $��� ����� �
� ��������� ���� �����
�� 
�� ���� �
�!
����

� �
�� ����

!�
�����

�
�� �����
�!
��������
� �
� ����!�
#����

"�.
�������

����

�����
��$��� ��!
���� �
�

���!������������'����$���

��!
��������
��
�����!������!�
�����

����
�����
����
��$������������"�

 ������*������
�!
����

�$
����!�����
���������
�"�

��������������� ������ �������	����

 �������
����������������������
�������
��������

��

�������
�������
���
��������������
������
�*�

��%�
���
��������
���
����
������*��
���
���������

��������"� �������$����
��
�����������?

�

��&���������

�
�����!���
����������
��
!�����������$���"�

0�(�$� ��	��	���
�������	�������/�
����������������
	�������

 �����$���� �������� �������
�� �!!�
������ �
� �������
�� �������%���� 

� ���� 
!!
����� ����� 
�� ����

����"�������� ��
�� ���� ���!��$����!������

� ���� �����0� ������ �
� ��!����
�� ��������
� �

��
�"�.�

�
������
���������!!�
����$����
���%���
���������
�����
�!��������������
�����!*��
���%���
���



�

� ����

�

���
�����������
�������
��
���������!"��
���
����������������������
�������������������
��

���$�
�� �
� �������
������ ���� ���!�"� .��� ���� ������� ���%���� �


������ �
� ����
� �����*� $����

��!����
����$����������*��
���������$
���������������
���%����
���
����������������
���
���!!
���

�����������
�
��
������
����
��"� �������
�������$�����
������$����$����������
���*���������

�
� �
�������$���!������

� ���� �


����

�� ����� ������$
���� ������� �
� ��!����
���
�� ���������

������
� �
�
��"�  ���� �!!�
���� $��� 

�� ����������*� �������� !������!�
��� �
�
�� 
����� $���� 
��


�����
������������$���
������%�
������"�

 ��� �
��������

� $��� ��!�
�������� �
� ����� ���� ����� ������ !������ $
���� �����
� ��� ��

!�
#����

*��
������
�$�����
����
��$������������*��
������

��$
�������
��
���������
���������

�!

�����!�
����"�.��
�������!�����$��
�����������$�����
����������
������

���
����������������

�
������
�*�������
�
���������
�
��
��������
��
���
���

�"��������!�
����
�
�����
���
��$����

$����� ���� �
�!
����

� �
�� �����
�
�� �������� �
� ���
��� �������� �
�� �������
�� (������� 7"7)"�

�������
��!�
!���$
������

��� ������
�%��$����$����� �
��
�!
��� ��������
��
���������!����*�

�
��$
���������������
����

��
����"� �������������I���?������J��
����
���
�������

"� ������*�

��

!���

�$
������%���

��
��
�������
��������

*�$���������
�����!�
!������������
��
������������
�

������
$��
���&!����
��*��
������������������$��
������$�
���
���
!"�

	
� ����� �

��������

*� �!�����
����!� ������� �� !�
����� �

���
����� ��� �������
�� !������"� 	��

�

%������
���
���
��������������$�����������$��
�����
���������
*���!�������
���
����������
��

�
�
���"� �
��� 
�� �������
�
��� 
�� ���� !���
����� ����

�$���� 

�� �&!�������� �
���!�����"�  ���

�&��
�� �
�$����� ���%��$���� �������� �
�� �
$������!�
!��� ������� ���� �
���� ������� ����
�� ����

�����"�

�



�

���2�

��� ����

�������-�-	���=���������������
���������������
���
���������
��
����������������
���

�$�������������������
��������������
��
�������
�
��

 ��� ���� 
�� ����� �
��������

� �

���
��� �
� ��

����� �����
�"� 	��$
�%��� ��� ������ ��� �� !��
��� 
��

��������

"�.���
����
����
��
����������&������!�
�����*� �������������
�%����
�!
����

�"�

 ��� �
��������

�����

�$���� �
������
������
���
��!�����&!�
����

�"� 	
�����*�

�������������

$����������������*�������$���

����
���
��$����������!!�
��*��!������
����������������*�$�����

$������� �
� �����
�

� ���������
��
���� ����
�&�������
�
�"�<������������
��� ��!
���
�*� ���
*�

$��������

���
�����������

�
��������
�!*�$���������������������$�
�������!�
#����

"�

0�(�(� ����	�������	��������������	�� ������������������	�
������	������

�	 �������

 ��� ���
� ��������� ���� �
��������

� ���� ��-������ ������������ ������ ���� $
�%��
!� �
�������

�

��
��

���������������$
�%�������

���
���
����������
���
��������$�
�"� ������

��
��

��

$����!���������
�!
������
����
���������������
���*��������� B�!�
�������
�$�������!����
����

������� ���!��� �������� 
�� �
���
��"�  ��� ���
� ������ ����� ���� ���
� ������������ �
� ���� !���������

�����

�� ��
�
�� ���� ��?�����
� 
�� ����� �
��������

� ��� ���� �
��� 
�� �������� �
� �
��������� ������

������

"�<��
�������
�!��
�����$�������
�������
�����
���
��������������
�������
��������

��
���

�������� �
�� �
���!������ 

�*� ����� ��!!�
��� ���
���� ���� �

�������

� 
�� �� ������"�  ����$��� ����



�

� ��>�

I����������J���
����������������
��"� ������*��
�
���
������
����!����������
������

�*��
�$�����

���
����������
��������"�

���������������������
��

��
�������
�������������!�
�����*��
����������������������%���

$������������
�������"� 	
�!���
���
�����
�� ������?�����
���������������
����
�
������� ������

�$
��
����
�����������
�������������

'�

�

1"�  ����
�������������������"� �����������
���������!���������
���!����

���������
�
���
���

�
�����������

�
����������&��"�E
��

���$���������������

����!��
�����������

��
������

!������!�
���$�
�$�����%��� �
��

�������� �
�����
����!�����
�������
�!
����

*��������

�����
��
�������
���
��������$����!�����
�������!

�����
�����������
�����
�!"� ����$���

����������������!������!�
����
���
���������$�
�*�����������������
�
�+�

�"�  ������������
���

��
��

������������"� �����������
���������!���������
���!����

�����

�������
���
��������������&���
��

����������
���
���
������������

"� ���������������������

��
�
�������� ������

� ���� ��!������ �
�� ���
�����������*� !������� ���� ����������

� 
�� ��

���!

��� ��
�� ���� �����
��"�  ��� ������� 
�� ����������� ��� �� !
���������� �
� !���� $����

�&!������

�"�	
���������������
���%

$�$�����
��&!�����
��$��
*��
����
��
����������

����
��

�

������������!����"�

�

 ����
���
�������
���
�����
���������!�����
���
�������

� �
�
������
�!�
�������������������
��

������������

���
������������������
��
$�'�

�

1"� �����
�
�� �
�� ���� �
���������� ���������"� � �
��� �����
��� ��������� �
��
���� ����

�
�������������������"� ���������������

���
*� �
�!���������*�����������������
���
������

�
��������

"�  $
� �&��!���� 
�� �����
� ����

�� $����� $���� 
�������� �
� �
��
��� �����

�����������'� (1)� �
� ������� ���������� �
� ���� �
��������

0�� ������

*��
�� (�)� �
� �����
� ����



�

���7�

����� ������ !������ ��� �� !�
#����

*� $����� ������� ��� �� ��
��� ���
��� ���!���� �
��

�������������������%"�

�"� �����
�
�� �
�� ���� �������� �
�� �

��
��

��� ���������"�  ��� �����
�
�� ������� �������

�����
��!����
����������

���
��
�#�����$������
!�������������

�����������!������!�
�*�

���
��������
��������

�$
�%���������

���
���
��������"��

�� 	
�
������
����
��������������*���������

�������
����������
����!���!�����
�"�

:
�� �&��!��*� ���� ���� 
�� �
�
��� �
� ���%� ����� ���!� �
��
���� ����� �������"� .�

�
�
�� $��� ��������� ��� ���� �
�� 
�� ���� ��
�%� �������

*� �
�� ���� �
�� 
�� ����

�����
�
�*��
�����������$�������

���
���������

�!�
�����"�

�� 	
� 
����� �
� ��� �������*� ���� ����

�� �
�� ���� �����
��� 
�#����� 
������ �
� ���

�������� �

���� �
�� ���������� �

���"� 	
� ���� �
���
��� 
�� ���� �
��������

*� ����

��
�%�������
���������
�������������H���
�!������
���
���������
��������

��*�

�
�������������������������
����������
���������
��������������
���������������

����
�!�
��!�
!������
��
�"�

�

0�-� �������	��������������/�� ������ �������	����
��	����

�����*�
�������
��	�
��	��

 �����
��������

�$��������
���$���������
��
��
���&!�����
��
��$��������������

���!�����$��
�

���
�*������������
������

*����
��������������������
�#�����(�������7"�)"�

�

�



�

� ����

0�-�"� �������
��
���������) ���������	��������	���� ���� �����

 ���� �
��������

� ���������� ���� �
���������

� �
�
� ���� 
������ 
�� �
���������� ��
������� ���

/�������0�
�#����"� ����
���������

����������
����!����2*�$����������������
������!���������
��

�
���������������"� �������������

��
�����
����!����>*�$����������
���
�������
���
��!��%���
��

�����
��
����

��
��

������������
�"�,
����!����$���
����������
�������!����
����������������
�

���� 
���� �
�� ��������
�� �� ���!��� �

��&�"�  ���� ��*� ���� ������

���!� ���$��
� ���� �����
� 

�

�
������������
��������
���������������
������
������
�����
�#������
�������������������
����
�����

�!������� ����� 
�� ����
� !�
#����

�"�  ���� ����� ��� ���������� �
� ���� ������ �
��������

*� $����� ���

���������� ���
$"�  ��� �������� 
�� ���� !���
���
���� �
�� �������
� !
�
�� �
� !��
��!���� �
�� ����

��!!
���
��������
��������
��������!

�����!���������
���

��
�"�

�������������
����*�
�����������	�
�����

 ��� �����
� �

��!�� 
�� ����� �
��������

� �

������� 
�� �
����
�� �
����
������� ��
�������
�� 

� ��

������ !
!�������$���� 
�#����� �
�� ����������*� �
�����
�� !�!!���*�$�����$����� I�������J�$����

����
���������������*�$������
�����������������

���!�
#����

����!����
��
�#����� �
����!������

!����"�9:	��������
������������
��
��
����������

�
��!����
��
�#�����

��!�������
����

���
��

������������!�
#����

�����
���
���"�.���
�����
������
��������

�*�������
��
������

�
��*��&��!��

�
�����������
��!�
#���
��*�$��������
"�

�



�

���D�

��� ��

�������-�6	���
������������������������������
���������
��
�����������

�

:������ 7"�� ��
$�� �� !������!�
�� ��������
�� ����
�� ��� ������
��
�� ����������� 

� ���� ���*� �
�� ��

������� 
�� ���� ���� ��
$�
�� �$
�����������*�$�
����
��!!���� �
� ��������
�'� ����!�
���
� �
�� ����

����"� ����
�!
��
������

�������������
�!������!�
����

�������

����
���-��
��
���
��������
��

�����!�
#����

*�#���������������
���������
���
�
�#�����
��!����
�����

�

��
�������������
���

I��������
��!�����J"� ���$
�%�
��
�� ���� �
��������

� ������������� �����������
$� �
� ���� �������
�

(�������7"D)"�

.
� �
������ �
�������$��� �
� ���� �
$� ���� ���� ����� ���� 
�� �������$
���� ��� ���
���!������ ���

���
��
�� ���� ��-��
��� 
�� ����

� �
�� ���������� ��������
�� ����*� �
�� ����
�� �������
�� �
�
��"�

3
$����*� ���� !���
���
���� �
�� ���� ��?�����
� 
�� ���� �
��������

� ���� ���� ��������

� �
�� ����

����
�������
����!�����
��������
������"�

.�����
������
���
$�!������!�
����������
���
��������
�������
�����%�*� �����
��������

�$���

��?�����
����
�
������
����
�����������
���������������
���
��������'��������������
���

��
��
��

���� ����
� !�
#����

*� ���� �������� 
�� ���� !���

� �
�� ���� 
�#���� ��������
�� ����� ����
*� �
�� ������

����
$��
�����!�
#����

"�

�



�

� ��=�

��������������� ������ �������	����

 ��� ����
���������������� ��
��
� �
�� ������� �
�� ����� �
��������

� �

������� 
�� ��-��
���� ��
��

�
����
������"��������-��
�������������$��
�1���
��������

��"� �������
��
�������������%��

����� ���
� ����� �
��������� ��� �
� ���� 
����
��� �����"� 3�
��*� �
� ����� �
��������

*� ���� �
�!
��
��

����

������������ �
�!������!�
�������

���
������ ����!
����������
�� ����
���������
�����
�����

��

���$��
��
�
����
��������"�

0�-�$� ��	��	���
�������	�������/��
�������������	���������������

<���������
�� �
����������!����
����

� �
������*�!�
!��������
���������!�
#����

��������!����
��


�#����"�<������
�
������*��
���
����������������%�
������
$��$��������
�#�����

�����!�
#������

����
���
��!��������(�������7"D)"�,�#�����(�"�"*���!�
���
*����
�����
��������)*�$������!�
�����
�

����
����������
���������!��������
���
���
������������
��"� ����������
���
�$���'�

�

1"� ����!�
#����������
*��
�$�����������!!��������������������������*�

�"� ����!���������
���
*��
�$�������������������
���
�����
���������������*��
��

�"� ���� ����
$�� $����� !������!�
��� !�
#������ 

� ���� �����
"�  ���� $��� 
�� ���
�� ����

�
��������

� $��� ����
������ �
� �� ��
�!� 
�� !������!�
��� �
�� !���
����� ��� �� �
����
��

��
��"�

�



�

��D��

�

�������-�8	����������������
��������
�����������
������������
���������
�

.�� ������� 7"D� ��
$�*� !������!�
��� ����� ���
����� 
�#����� (�"�"*� !�
���
*� �
��"� """)� �
� ��������

����
�� ����� ����� ���
� �������� $���*� �
�� �
��� ���� ����

� ���
��� ���� !�
#������ ����
*� ����

!���������
���
��
������
$��

����������
"� ����
?����
��
�����%��
�������
�!�������������
��

������
�� ��
����� �
� ���� !���
���
��"� 	
� ����*� ���� ����������� 
�� ���� ��
��� �!!������ �
���
����

��
��

���
���
��
�����
����*����
���
���
��
$������!���������
���

����
�������
��"� �����
���

�����������
���������

�������

�
���������
��!������!�
��"�

 �������
��������
����
�����$������
�!
�����
��
����
�����!���
���
��"� �����

��������
�

����
�� �� ��
���

� 
�� �����
�
�� �
� ���� 
�� ���� �����
��� !����
�� �
� ���� ������� !����
����

*� �
��

�����
��
������
����
��������$�����

��������"�.�������
�*��������%�
��������
������
����&��
����

�
���������
��!���
���
��������
��*�������
���������
$��
������!�
!��������
��������
����������

!����
�����������������!����
����

�"�

0�-�(� ����������
�����������	��������	���������������

.� ���
� !��
��!��� ����� ��
� ��� �����
��� ��
�� ���� ��?�����
� 
�� ���� ������ �
��������

� ��� ����

���������
����
����������
�������������
�������$�����!������!�
�������
����������
������!���������



�

� �D1�

���%�"� ������*���������
������
$��

����������
�������
�"� �����
�������$����������
�����
�����

�$
*�$�����$����
���
����
������
��������

'��������
�����
�#������
��������������
��������*��
��

���������
�������
�"�.��
*������������
�������$
�%������������������$��
�����
������$
"� ������*�

���������
������������
$�������!��������
�#������
����!
!��������������
��
�����!�
#����

"�

 �������
$�����
������������!�����������
��������
��!������!���

��
���
�������

�$��������

�������

��
���
�����$��
�!������!�
��"�.�����
����
����������?�����
�������*������$����
��
����

����
��
����
���
��������
��&!����
��"�B���
��$��������������
�������
�
������
�������!�����
��

����� �
� ����
$�� �
� �
���� �
� ���� ����
�� �
�� ����� �
��� 
��������� �
���"� .��
*� ���� �
������

�

��������

�
�������
��������

�$����
������'�
�#�����$����!�������
�!�
#����������
$�

�����

�����
��
�����������!����*��
�
������
��
��������������"�.�������������������
�������
��������
�&!������

���� 
�� ���� �
��������

� ��� ������� �!!���
�� ����� ����� ������
���� ���� ��


�� ��$���� ���

!���������"� ����

����

���
��������
��������
�����
�������
����"�

0�.� !��
� �����

 ����������
������������!������������������
���
���-�����

��
������������������
����������
��

�
���������� ��
������� ����� ��
��� �
� ���!����� 2� �
�� >� �
� ���� �������
�� ����� 
�� !������ !�����"� 	
�

!���������*� ���� ���!��� ����

� 
�� �
�!
��
�� �
� ������ ��� �����
�� �
� �� !����� 
������ �
� ���

�
��
���� ��� ���� ����%�
�� 
�� �

��
�
����
����
��� �
� 
����� �
� ��-����� �� ���
�����
��� �
� ����

!������!����+���������&��0��

�������

����������
������
���
���
����������
�!
����

�
�������
�

�������� �
�
��� ������� �
�
������
��
���� ������
�!0������

�"� ��� �
���������

�� �
� �����������

������
�
�������
�����������
��
������������'�

�

��  �������������
������������
������������������!��������
�!����

�
�����������
��
��

����
����������

�
������

���

��$�����������������

�
����
��������

�"�



�

��D��

��  ��������
�� �
� ���� �
��������

��!�
�������&��!���� �
�$����� ����� ������������
������*�

������� �
�� �&!�������� �������
�� ���������"� 	
� !���������*� ���� �
��� 
�� ������ �
�
�!�����

�����������
����������
������������$�����������
�����

�"�

��  ��� ����� ���� 
�� 
���
���
�� ����������� ��
�
�� ���� �����
� 
�� �
��������

�*� �������

������������ ���� !�������� 
�� ���������
�� ���� �����
� 
�� �
���������� ��
������� ��� ���
��

/�
��������

�0���������
������"�

�

	
�����
�&�����!���*��������������������������������������

������������
��
���
�����!�����2��
��

>"�

0�.�"� #���	�
�������������������������������������	�����������	�
�����

� ���
����
����

	
���������� �
��������

�� $���� ����� ��� /�����
� �

��0"�  ��� �
��

� ���
�
�� 
�� /�
��������

0�

�
������ �&!
����

� 
�� ���!���"� 	
� ���� !����
�� ����*� �
��������

��$���� �

�������� ��� �����
������

��������� ����
����
��� 
�� 
�#����� �
�� �

��*�$����� !������ �����
��� ���� �
��

����
�
�"�8���

����������
������
�������������
�������
�
�!����"�	
�!���������*����������
���
����$����

���!������

��
�����$���� ���� �������!��!
���"� �����
��*� �
��������

�����������!�������

��
������� ��-������

����!������!���

�
�������
����
�
������
�������������

����

���
�������

��
��0�������

"�

<���� ��������� �
� ���� �
��������

�� �
� ���� !����
�� �����*� �
�!����� $���� �
��� �
��

�

�
�����������
��������

���
���

��
����
$��
���
����������
��!������!�����*����������������������

������

� 
�� ������ �

��
�� $��� ��!!
����� �
�� ����������� ��� �� �
����� ���
�"� 	
� ���� ������

�
��������

���������������
$*��������'�(1)������
����������
�!
����

������������
��I����
��J*�

(�)� ��	���
�������
��
�!
����

����� ��������
�������
���
����
������!�������

�� �
�����
�!*�

�
��(�)��
����
����������������
���$�����
������������
������"�



�

� �D��

.�� ���� ����� ����*� �
� 
����� �
� $
�%� ��� �����
� �

��*� �
��������

�� ���� �
� ��� �����
��� ���

/!�����0*� �
� $����� ���
��� $���� �
����"� 3�
��*� ����� !������ $
�%��� ��� ����� 
�� ������*� $�
���

�
�
���������!�
����

�����!����
���
��!�
!��*��
���
������������
�
���
������"�

0�.�$� ���� �������������������	�����	��

 ������
��

�������

�
�� ���� �������� �
� ����������*�������������� �
� ����� ������*� �

���
�� ����

�
���
���
�
�!����
�����
����������
������������"�	
�����*���

��������������$�����
�$���������

�
��������

�� $���� �����
��� ��� �
�
�!����*� �
��� ��������� $
�%��� ������� ���
� 
������ �
�

����������
�� �
�������

� �
�� ����������"� 	
� !���������*� 

�� ��!���� 
�� �
�
�!����
���� ��� ����� ����

���
���
����
�� ���� �
��������

��$����

���!������ ����
���$���� �
��!��!
���� ����� �
���� �����"�

����� ���%� 
�� ����
��
�� ��
� ��� �
�� $��� ����������� �
� 
����� �
� �
����� !������!���

� �
��

�


����

"� .� �
���� ���%� 
�� ����
��
�� �

��������� �
�������

*� ���� �� �
�!����� ����
��
��

�

��������� �


����

"� 	
�
�!����
���� 
����� �
� ��� ����
��� ���
���
���� �
� ��
��� �����
�� �
�

�
��������
���
���
�!!�
!�����
���"�

<��
*��
���
�!��
��!������!�
��*�$����
��$
�%�
��$�������
������*���������

�
����
�������

������
�$
�%�
��

���
�$
�%����
���
���"�8��
������
*�������$����
������
�����
���$�����
�������


����� ��� �� /!�
����� $���� ����

�
��0"� 	
� $
�%�
�� $���� �
�
�!����� ��������� �
� ���� ������

�
��������

�*��
���!�
�������
����������
���!!�
���$��
�!������!�
���
�����!�
�����*���������

�����!
�
�����
��
�����!����!��!
���
��
�����������
����������������
������!�����"�

	
��������

�� $���� !������ ���
� ��� /�����0� �������� 
�� ���� ������� ����� !�
������ �
� ����

����
���������������"�.�������� ����� �
������ ����� 
�� �
�!
����

� �
�� ������

"�3
$����*� 

��

!���� ����� ��
� ��� �
��
$��� �
� !�
����������� 
����
��� �
�
�!����
���� �
� !������ !������ ��� �
�

���
��
����
��������

��!�
������������
�
�/��
���0"�

���
���$���� �

�����
���$����
� ������ ������*� �
��$
���� 

�� ��������
� ���� ����� ��� �������

����$����"� 	
��������

�� �����
���� ��
����� ������� �
� ��������� ���
��*� �
� ������ ����*� �
����!����

������
����
%������"� ����������&��!����������������������'����������
��!����*�����!�
#����

�

�����
��
�������
����
���
�������

�$�����������
�#����"��



�

��D2�

0�.�(� ��	������	������������
��
�	���������������	�
���

#��	�� 
����
����� �������������������������������������

,
��
����������
������������$���������������
��������

*��������*�����
�$��
�!
����

�������
����

�
���
�������

��$������
��������
����������

��
��
���
������
��
���

��
�����
���
����
�*�

!
�
����
���$�����!��
��!����
������������������
�!���������
���

��
��"�

�
����
�� ��������
��� ����

�� 
�� ������� ���
�� �
�
������ 
�� ���������� !��������� ����
��

$���������
��

���
� �����&!�������
�����
�� �����&!�
����

��
��!������!�
��"� 	
�����*� ���� ������

����!���������������
�������������������
���
���
���

��$�����$���������
����
�����������!�����

$��� ���
��
����� �
�
����

��
�
����!����
��!
�����������"� 	
���������!���*� ����!
������������ �
��

�&!�
����

��
���
�!
����

�����
������
��
�"�

;
��
���*��
��
����
������
���
��������������!������!���

�
�������
����
������
��������

�$���

�����
��
�����

��
����������
���
��������������
���
�������
��������

"� ������*������

��
�����


�� �������
����
���$�������
���� �
� ����������
���
�� ���� ������*�$����� �
��������
�
������

!�
����������"�


�� �������
����
������������	 ������

 �����!
���
���
����!�����

��
��������������
��
���������������������

�����
���!
���
���������
�

������ ��������"�.����
����&!������

����
���� �
����
������� �������!����"�.��
*� �
��� ���!���

�����
��&!����
����

���
�
�������
������������
��������
����������
��
��
����
�������!
����������


�� ��������
�� ������ ��!����"�  ���� !��
��!��� ������ ���� ���� �
��� ������
�� ��� ��� �
����
���� ����


���
�����

� 
�� ���� �
�!
����

� �
�� �����
�
�� ���%�*� ���
� $���
��� ���� 
���� 
�� �
� �&!������

��������� �����
��
������������ ��&��"� ����
���������
��

�
������������
���*�$������
�������

�&!����
���� �
� ����������*� ��� �

���
���� �������� �
� ���� ��
������������"� ��� ��!
���
��� 
��

�������*� ��� ���������� �

��������� ����� 
�� �
���
�����

*� �
� ���� �
������ 
�� ��������������*� ���



�

� �D>�

��
��������
�
������
���������������(�"�"*�;�F������
��<�
�����1==D)"� ��������
�
������
������

�
��
$����������������
������
���
�����

�
���������
���!������

"�

� ������������

 ��� ��!
���
���
�� ���
���
����������
��������
�� �
���������� ��
�������$��� ���
�
����� �
� ����

�������
��������

"�������
���!
���
����������

�����!
�������������������
�!������!�
����
��������

����������
���
�������
��������

�$�����
���
���*����
������������*����������
���������
����
��"�	��

$������
����
�
���������������

����

���
�������������
������������
�������������������
*�������

��������������
�����������
���!������������
�!"�	���
����������
���������
��������
�
�����������
�


���������������������������
������

��������

�
�������
��������

0�������
�"�



�

��D7�



�

� �D��

!�����	�:�

���
 ����������
��
� �����

	
���������� ��
������� �
�� �������� �����
����

� 
�� ���� !�������� �
���

��
�� ��
� ��!!
���

�

���������� �
�� �
����
������� !��������� �
�� ������ ��������� �������

"� 	
� 
����� �
� ��� ����� �
�

���������������!!
�����
����
�������������*�

��
������
���������
���
������
������!��������"�

 ���
���
����
�� ����� ��������� �
������!��
��!�����
��-���������
�� �����
���

��
�� �
� ���������

����������*� $����� ����� ���
� �
?�����
!��� $���� !������!�
��"� 	
� ����� ��
��*� ���� ������� �
�����

�

����������
�3�	������
�!�������*�����������
��
�3�	����
��"� �����������������
�������������

������������'�

�

1"� �	��
�����
� ��
��������������
�������"������!������$��

�������!�����
�����������������

$���� ��!!
����� $����
� ���� ����� �
���

��
�"�  ���� ���� ��
������ 

� ����������*�

�
����
����

��
���������
��������
��������
����������

�
�����$������
���
��������
��

����������������"�;����!��������
��������
��
�������
���������

�����
��������
�������������

�
��
�$� ��
�����*� �
���������*� �����
���� ������

� �
������
��
�*�$��
� ��������� �
� ����

������
���

��
�*���
��
�����!�
!����
�����������!���!���!��������

�����$
�%�
��
��

������������
������"�

�"� �����
�����
������ 
�-	
���������
�� �
������"�8������� �������

����!!�
������ �
�������

�������������

�������
�
���
���*����

�������

�
���������������������������
$�������
%�
��

��!�����
������������������
������
�!�
�����"�	
�����
������

��&��
������

�
��������
*�

����� !��������� �� ��
�
���� �
���!������

� 
�� �
��

� ������ $���� $����� ��
������



�

��DD�

�
��������� ��������
��� �
� ���� �����������

�3�	��
�� 	
�������

������
"� ����� ���*� �
��

�
���
��*� ������ ����� ��� ���
����
�*� ��
�!�����

*� ��!����
����

*� �

��
�*�

���

������������*�����
��
�"�

�"� ���� �����&�	��
���� ������������ ��� ���
�
�
��"� �����
�� �
�� ���� ����������� ��������� ���

����� ����� ���
� �������� �
�� �������� �
� �������
�� �
���

��
��"�  ��� �������� �����

���������� �

��&��'� �� !��
�� ������ �
�� ��� �
�� �����
� �
-������*� ��� �
� ���!���� 2+�������

��������� �
�!������� ���

��*� ��� �
� ���!����>+� ���������
�
�� �
���������� �
��������

�� �
��

������������

��
������
��
���
�!������!�����*�����
����!����7"�

:�"� ���
 ���������������	������������	����������������	�
��

 ��� ����� �
��

� ������ 
�� �������

��� �!!�
������ �
� ������ ��������� (���� �����

� �"�)� $����

�����
!����
������
��
$�
��$��"�

:�"�"� �������������&�����
���
��'������������,���

.�� �����$��� �
� �����

� �"�*� ����#
�� ������ �
� �������

��� �!!�
������ �
������� ��������� ��� ����

�$���
���� 
�������� ��&��0� /�

�������

0"� ��� !��������� ���%�� �
������� �����
�� �����
��������

��&��� �
� !�������� �������������� �
�� �
���
��
����� �&!�
����

"�  ��� �!!�
���� �
������ ����

!�
����

�
�������
���������$��

������

�������

�!�
����"��������!�
����
�����
����
��
��
���


���������

�
���
���
���

� ���%�*��
���&!����
��� �����
�!
����

�
�������� ��&���
���������
��

��
���"�

�
����!�������-���������
�������
���

��
���
����������!��������"� ������������
����
�������

$���� ���� ���!� 
�� ���� ����
��� �&��!���� �
� ���� !����
��� ���!����"� 	
� !���������*� �

���
�
�� ����

!�
�����
���
����
�������

�������

�
����������&��'�

�



�

� �D=�

1"� ����!�
����

�
�����
���
���%�����������

�+�

�"� �� �������� 
�� ����� 
�� �
���������� ��
������� (�"�"*� ��� �
%�
�� 
�� �
�
�����

*� ����%�� 
��

������
����
�%�*��

���
���*�
�����
����)�$������
�������
����&!���������
����
���

���

�!!������

�+�

�"� ��!��
��!��������
���
�
�!��������������"�

�

	
��������������
��������

���(���!����>)*������
�!
����

�
��I�
�����������
��������

�J�!�
������

���
�� �
�� ���� �
�!
����

� 
�� ����
� ��-��
���"� 	
� ���� ����� �������*� ���� ����������� 
��

�����������
��� ���

�������

� !�
���������
�� �
�� ���� ����
����� 
�� ����$���� �
�$����� �
���

!���������� ������ ��&��� G� ����� ��� �����������
��� �
�� !�
!���
��� G� ���� �

��������� �
� ����

��
������������"�	���������
�������
���
�!�
������
�����!���
��������������
�
������
��!�!�����
����

������
��

��������
������
�����
��
��!��������*��
���
��!!�
!�������
������
��
����������&���

�

�������

���
����
������������"�	���������
�������
��������
���������������
�����������
�����

��!!
����� �
� ���� ����� !�������� �
���

��
�"�  ���� $���� ��!!
����� ��� �������
�� ������� 
��

���������

"�	
�!���������*��������
���������
�����������

�$����!�
���������!������!�
���
�������
'�

�

�� �����������!����������!�������������
����
�����������!�����
����������&����
�!
����

+�

�� %��!������$�

�������

���������������
��!
������������

��
��%�����������&��+�

�� �������������
������
����
���
���

��$���
�����%�
��������
������
��+�

�� ����
���������
�����������������������
�!�����
��!����������������"�

�

.�����������
�����������
�!���

���!�����
������
����
�����!��
��*������
������
��
��
��$�����

�������!���������������
����
�!
�
������������*�������������
��
���
�����

�������

"�:����
��



�

��=��

�
�� !��%���
�� ����� ���
� ����
��� ��� ��!
���
�� ������ $����� �
�
���� ������

���!�� ���$��
�

�������������
�����
��

��
�� �����
���

��
�"� ��������'�������� ��������*�!��������!�
!������*�

����������
���

���
�����
��*��
���
������������!���������"�	
�������!��������������*������������!���

����� ���� �
� �
������
���� ����������� �����
� ��
����"�  ��� �

�������

� 
�� ������ ��&��� ��
�����

��
����������������
������������
���
��������������!��������������������������
����!����2��
�����

�
����������������
���
���������������
��������

��������������
����!����>"�

	
� ���� ������� �������*� 
����� -��������� ����� ���
� ��!����
���� �
�� �������"�  ����� ���*� �
��

�
���
��'�

1"� 6�
�!����
������,�	�������
������'�

��  �����!�������� �
�������
�������
�����
����&!�
����

�"� ���� ��*� �
�����������������

���
�������!����
�������
��������
��
���
�������
������������&����
������+�

��  ��� ��!�������� �
� �
�������� �
��� �!������� �
����

�"� 3�
��� ������ ���� �
� ���

��������������
�����
���
��
������&!�
����

�+�

�� .�$��� �
� �

�����
� !������!�
��0� ������� ��� ����
��� !�������� �������� ��!!�
��� �
�

�������$��������!������!�
�����
��
����

������

��!�����$
�%+�

�"� 6�
�!����
�����:	E��������
������'�

�� .� �	��
�����-������� 
�� ���� �
���

��
�"� ���� ��*� ���� ��!�������� 
�� ���� �
����������

��
��������
���-�������!������
�����������
���

��
��+�

��  �����!��������
���
���������� ��
������� �
����
��������� �
� ����!���������
���

��
��

�
������������
���������

��
���
�!
����

�$
�%+�

��  ��� ��!�������� 
�� ���� �
���

��
�� �
� ��
���� ��� ���
������������ �
� !������!�
��0�

�
���
��� �
�� ��!�����

�*� ��� ���� ���
�� 
�� �
�������
�� ���
����� ������

���

���
���
��"�



�

� �=1�

�

 �����!���
������

��������������
��������"1����������
��
��������

���
�������!��������������"�

 ���� ����� ���
� �
�����
������ ����
��� ���
���� ���� ������
�� �
�� 
��������

� 
�� !�
!��0��

!��������"�

������6��	���
����������
��������
��������
��
���������
���
���������������������
�

�������
��������������
������������
������������
���������������
�

� �����	�����������	�
�����

����������

��������������������

��	�����	�
����������

����������

��
����������� ��!����
���
�
�����

*�

��!�
�����
��
������
��

����%������
����

�
��

����
����������������

3
$��
�%��!������$�

���

����

���������������
��

!
������������

��
���
���

%�����������&���

!����������� 8�����
����
�%��
����
�!�*�

������
��

#�
���

�$����

�!����������������
��
���
��

�
�
���
����������
�����?

��
���

3
$��
��
������������$����

�����
�������
���
���

��

$���
�������
���
���%����

������
������
��

���	�� ����������������


��������

�����
�����$�������
����

��������(
������������)�

$��������
����������������

3
$��
�������������������
��

��
$��������*��
����
������
��

�
�!
�����
������C�

��
���

��������������� �
������

������������������������

���������
����������

.����
����
�
!������

�����

���������
���
*��
���
%�*�

��
���
*��
��!���
���
�����

����

��

���������&���

3
$��
�����
���������
�

��
�������������������������

��
�!�����
��!��������

���������

�

�



�

��=��

:�"�$� #�����������&���
	��	���	���'�

 ��������������
�������
��
�!
����

�!���������$����
���
�������������
���

��
��

��(������

>"�)"��
���
��������$����������������������
���
��������������
���"�	
�!���������*�������-��
�����


���
�����

� 
�� �
��� ��!��� 
�� ����
� ��-��
���� $��� �

�����
��� ��� ���� $���� �
� $�����

�
������������
��������
���������!�
�����
��
�!
����

�"� �����
��������������
�������
������
��

�
����!���������
���*����������
����
������
�� B������������
��"�:
���&��!��'�

�

��  ��� ���
�� �
�� ���� ������

� 
�� ��-��
���� 

� ���� �
���������� �
��������

�� �
�� ����

����
�����*� !�
������ �
��� �!������� �����
������� �
�� ���� 
���
�����

� 
�� ��-��
���� ��'�

���!
���*������
�����
�����
�������+�

��  ��� $���� 
�� �

�����
�
�� ���� �
���
��
����� �&!�
����

� 
�� ��-��
���� $���� ����

�
���������� �������� �
�� ���� ����
��
�%�� !�
������ �� ���
�� �
�� �&!�
��
�� ��-��
�����


���
�����

��
������������
����
��!�
!���
����������
���$���������������
����
�������


�������
���������"�

��  �������
�!�
���������
���
����
�
�������
�
���������������
$�
��
������
���

��
��"�

�

 �����
�����!�
�����
����������
�������� ��
�������$����&!������� �
�������
������!��
��!����

��
����������
��������"�"�

�

�

�

�

�



�

� �=��

������6��	���4�������������
�������������������
�������
�����
���$�����
������

�������
����
���������������%����
������������������������
�������������
�������

�	��
����� ������� 
�����������	�
���������������

/&����
����
�������� �������

����
���������������
����&���

�����������
��������

���
��!�������

��
����
���!!�
�������
�

�
�!
����

�
����������"�8��������

��
����$
�%�$�������������

���������

�
����������C�:��&�������'������
�������

��������
���
����$�������
�����

�������
���
��������

��

#���
����������������������

��
�
���,�	� ��!����	�
��
�	���

�����
���

	�����!
��������
��!������!�
����
�

���������%��
�����
����
������������

��
�������
�!
������������&��*�

������
����
�����������

���
����
��

�������
�������

��
�����������

��������&���

.��������

'��
���!!
������������
��

$�����������
�������

��

#���
���������	�
�
������

�&���
����� 
�����������
���

�������

6�
��?�!��������
��������

�*�����

$�����������������
����������������

 �
��������
������!!
����������
��

��
����$�������������
���
����

$������������
��������
��

�
�������������
�
���

�����
��������C!��������

���
�!
����

��

���
���������
���
���*�$����

!���������

�����
���
��$����

����
��������������

�

:�"�(� 1 ���	�����&�
���
��������

�����'���������������������,���

.�� �����$��� �
� �����

� �"�*� 

�� ��!���� 
�� �
������� �
�������� ��������� ��� ���� �����
��$���� ����

�������
�� �
���!������

�� $����� ��
� ��� !
��
������� ����
� �
� ���� ����� �����"� .��
���
�� �
�

�������

��� �!!�
�����*� ���� ��������� �
���!������

� 
�� ������ ��&��� ��
� ����� �
� �

�����
��� 
��

�
���!������

�"� ����������!���!���������
����
���&����������������
���������������!����	�
����"�

	���������
����
�����
�����
��
�
�����������
��������&�*��
���
�!��������
���
�����������
��"�



�

��=2�

.
�
!!
���
���� �
�������� ��������� ��� ����!�
����

�
�����
�� �
� ���
��� ���� �
���� �
�� ����

������� �
�� �
���!������

"� ��
� (1==�)� ���
� ��!�
���� ���� ����� I������
�� ���
��
�J"�  ����$���

����� �
� ��������� ���� �
���!������

�� ����� ���� ����
� 
�� �� ������ ��&�*� $��
� ���� �
���� �
�� ����

������� ����� �
����� ���� �
��
���� �
���!������

� ���� 

�� ������� ���$��
� ���� ����
�� �
�� ����

�����
��"���
!���
������������

����������
������&���
�����������������!��������������
�"�B��$����

�����&!�������
����������������������
���
�����������������
�
������
��
�����������!�
������"�

3
$����*�������
�����
���������&�����
�����
�����
����
���
�
��������������
��
��������
��

��
��
�������
������$����
�������
������"�

 ��� !�
����

� 
�� 
!!
���
������ �
� ���
��
��������� ��&�*� �
�� ��%�� ����� �$����� ���$��
�

��
���� �
��
!�
*� �
������������*� �������
��&��!������� �
� �����
�� ������!������� �������"� ����

$��� �

��$���� ���� ���� 
�� !�
!������� 
�� ���� !�������� �
���

��
�"� ��� !�������� ������� 

� ����

�������
������������
�������
��������
��
�!
����
�����
�!
�����������&���
������
���

��
�"�	
�

�������
�!
��
���
���
�!
��
�����%��$������
������*�������
�������
����
�������
�������������

�
�� ����������!�
����"� ���!
��
�������
������ 
�� �����!�������� ���� ���� �������
��!
������������ �
�

!������������&!����
���������
���

�
��
����������&��*����������
���������

���
���
������
��������

�����
����"� .�����

����*� ����� ���
����� 
������ 
�� ���� !�������� �
�� ���� ��������� �
������

�
����
�������!��������*��
�$������������
��!��������
�����

���������
������
-����"� ���!��������

$��� ��!!
����� ��� !��������� �
��� ���
� ����

��"�  ���� ��� �� ����� ���
����� �
� ����� �������

���

�!!�
������ �
� ������ ��������� $����*� �
�����*� ���� ������ 

� �

��!����� ������� �
�� ���������

�
������"�

:�"�-� 6�
���	��������������&	����	'�

.

����� ��#
�� ����� �
� �������

��� �!!�
������ �
� ������ ��������� �

���
�� ���� �����
�� 
�� ����

���������
��� (�����

��"�)"�;����� �
����
��� ���� ���#�����
���
���
���$����� ���������
��� ���

�
�����%�����
�������"�9��������������
$
��������������
��&��������������
���
����
���
����
���"�

�
����

���
����������
��
�������
�����
����������&����
�����

���"�



�

� �=>�

.�� ��
$
� �
� ���!���� >*� �
��� ��!����� 
�� ������ �����
�� �
�� !��%���
�� $���� �
����������

��
�����������������
���
���������
��������
��
�����������"� $
��&��!����
���������!�������������

�������

�(�����

�>"�"2)*��
���������
�!
����

�
�� B���
���*�������������
�$��(�����

�>">"1)"��

 ���� ��!���� ��� ���
�
����� �
� �������

��� �!!�
������ �
� ������ ��������� ��� ���������
�����

���
����$�������������������������$������
��������
����
�����������"�3
$����*��
��������

���

�!!�
�����*� �����
������
��
��
�����
��������
�� �
� ������������
�������������!!�
������ �
���

�

��!����� $��"� 	
� ���� !��������� ���%�� !������!�
��� �
���� ���� 
��� �������
�� �����
������"� 	
�

!���������*�
!!
���
�������
�������!�
������
�������
�������������������&����
�$����������������

���������
����
��������
��$���*��
���&��!���$�����������
���������
�����
������������
���"� ���

�,�	�������������������������
���
����������
���

�������
�����
��!��
����������������������
�*�

�
�!�����$��������:	E��������*��
�$��������������
���
��������������&�����
�����������"�

:�"�.� �	���������������,������&������
�
��'�

	
��������

����!!�
�������
���������������*�

��
��������#
����������������������$���
����
��

����$���� �
�$�������������&�����
��������� �
�
��
��
���������� ����������(�����

��"�)"�.
�

����������



����

�
������$
���������
����������������-�������
���
�
�#����$��
�������
����


��	���
�����������"� �������
�� ����� ����� ��� �
���
��� �
$���������
��� �������������
����
���

����������
������
���!!�
!�����"�

������
��� ���� ���
� �
���!������ ���
���
�� �
� ����������
�����
���&���
����� 
�� �!!���
��

��������&����
�����!��������� ���%�"� ��������
��!��
��!������ �
��
����$�����
��!����������$���

�
�� ���
��� ������"�<��
� 

��	���� �������� ��&�*� ���
� ���� �
���!������

� ��
� ��� ������
�������

�������
�"� ��������
���

����$��
������&!����
���
�������
����������&���/�
�������
�0�(�"�"*��
��

������%��
��������)��
�������&!����
���
����!�
��
��������
��
�!
����

���������
�������
����

������
�� �
� ���� !��������"� �������� �����
���

�� ��
� ��� �
�
�� �
� (��
� 1==�)"� ��
� �����
��������

���$��
�
��������
�������&���
��	�
�����"�

	
� ���� !��������*� ���� ������
��� 
�� ����� ��!���� �
������� ��������� $��� �
� �
$� ���� ������ 
��

$
����
����
����������&������
�������
���
���
��!����������%���
����������
�"� �����
�������
��



�

��=7�

����������� �����
� �
����

�� ����� ����� ���
� ��!����
���� !�
����� ���
�� �
� �&!����
��� ������

�������
���"� �����������
��&��!�������$���������������%���
�$�����!������!�
��������
�/���0���&���

�
� �
�!
����

�� ��� ������
��� �
�� -	��
��"� :
�� �&��!��*� ����� ��!!�
��� �
� ���� 
�����
�� 
��

����
���������
�
����
�����!��
�������*��
����������������
��������
�!
����

���
��������

���������"�

�������!�
���
�������
����
��
��������������������������
���
��*�#������%���!�����������
����

�
���
����*���������
��������
�
�!������
����������"�8�������
��������
�������!������!�
���
����

�
����!���������
����
��
�����

����
������!���������������*��
�
������
����������
����
���"�.��
*�

�
���
�������
�
�����

������������

�?��
�"� ������!
���$����
�����!�
!������"��

 ��� ����� �
��
����� ���� ���
� �
���!������ �
� ��������� �
$*� ���
���� �&���
����� �
�� 	��*�

��������&�����
��������
�$�
������
�%

$�
���
��
-����"�	
�!���������*��
�������!��������������*�

�$
���!�����������
������
��'�

�

1"� 2���
��������&�����
�������
�����"� ���
����� �
��
!!
���
������ (�&!����
��)�$�����

����� ��
�� ���� ���� 
�� �����
�� �
�� �&���
��
�� 
�#����� !���������*� �
�� �&��!��� ���

�����������
������

��>">��
��>"1�+�

�"� ����  ����
����� ��� ���
�� ��"����� ������
��� ��� �����
��� �����
���� �	������"�  ���

$
����
���� (����
����)� 
�� ����� 
�#����*� $����� ������ ��
�� ���� 
����� $����� �������

$��
������������!�
�����
��
�!
����

�"�

:�"�0� �����������	���	�����	�	������������!3�#1�����9#+����������

 ���/�
���
��
����*�������������
��������0��
�������
���
����������
���

��
���
���$��������

���

����������
�����
��&!�
����
���
��&!���������������

�
��
�$����
�
������
���������
������

�

�����"��&!�
����

�$�������������
�
�� ��������
�����
��!��!������&��!������� �����������

���
��������
����
���
���������
�#����"��&!�����

�$������
�����������������������������

�
��

!���������

�����"�



�

� �=��

������6�"	���4���������������������
��������
�����������;@3�4��
����E=#�

�����
�����������������������������������������������������������������

� !3�#1� 9#+���

������	��
��� :
������

������
���
���

���
�����

��
����+�.��������

�������
�����

��
���������

�
��!
������������
�������

�
��������������������
���������

���������+���������C���������
�!��
���

�����!!������
���������������
�����

���

;�������&�������!����
�������

���!�

�
�����!���������
���

��
�+�

.��������

����������
���
��������

��!���
���&!����
���+��

�������

�

������!�������
���&!����
�����
��
�

���
���
��$���

(����
������
��

)����	����%�

 ����
-�������������
��������!�
����

�


���&��!��������������
���������
��

������+� ����
���

��
������������

!��!����������
������*�$�������������

����
������

 ����
����������������������!��
��

�
������
����
���$�������
$�

�������
����������
����������

�����
!��
�*����
����!��������

!�����

(
��������

�&���
���������

������������
��

��&���

 ����
���

��
���

�����
��


��
�����

��
��������������
������

�

�������

*�����
����
��

�

�
���
��
������&!�
����

����
����

!����������
�!�����

��

	
���!������

��
���&!����
�������

���!������������
���������

��

'��
��������� ��
!������������
�!���
���
�!
����

��

���
������
�����������
���
��

��#����
�����
�����

��
��������������
��

�����
��+�

���������
��������
���

��!�
��

���������
�����
��
�$�

���
�����

�+�3�
��������
�������

���

�����������!���'����
�����

�

 ������������
�����!�
�����������



�������
����

�
�������
���
�

����������
���

��
����
��

�����

�
�������

�
��
������
�����+� ���

���������
��������������
�
���
���

!�
�����
��!�
�����

*���
��������

��!���������

�����/�����
�0�
��

�����
���

������
�
���
��� ���%���
��������
����
��������
������
�

�
-������
���

��������
�
��
��

�!����������
�����

�+����������
��

�

��
����
�!��������
�#�������������
�

��������
������

���%���
��������
����
��������
��

����������
������
����/�����
!��
�0�

�
�����&!�
���"�������
��
������
�

�����
��+� ���!���������������

�

���
���



�

��=D�

 ��� /���
�����*� �
�������� �
�� !��������0� �
��� �
������ ���� �
����
������� �

�������

� 
��

������ ��&��� �
�!
����

�� �
�������� �
� ���� !�������� �
���

��
�� ��� �����
�� 

� �� ���� 
��

�

��
��

�� �
�� �
�����"�  ���� �
����
�
���� �����
������� �
� ��
���� 
�� �
�!
����

� �
� �!����

(�����������
�� G� �
����
�� 

� ������������� �
�� �
�!����
����� ����
����
��*� ��������
���� G�

�
����
��

���
%�
����&������
�����!�������&!�
����

*��
���������
����A��
����
��

�������
��

����������)"� 	
� ���� ������*� �
����
����

�� ���� �������������� ��� ���� !����
��� 
�� �����!���


����
��
��*��������
���
��������
���������
���"�

 ����� �"�� ��
��� ����������� �
$� ���� �$
� �!!�
������ �������� ���� ������ 
�� �������

���

�!!�
�������
���������������������$����
������

��"���
��������
��$���"��

:�$� ������	��
����������������������	�
���	�
��
��������

�����
�������	�������

	
�������!��������������*�������
��!���������
����������	��
����
���	����
���
����������&�������

�
�
������
����
�����
�!
����

��
���

�������

��
�����!���������
���
"� ��������
��!!�
����

����������&!�
���
�����
�����

�����$��
�����

���
�����!���������
���
��
������

��
�����
���

�
�
������
���
�*������������������
���

��!������
���
�"� ���!�
�����$���

���
���
��#�����
��

!
����������
�����

*������
������������
���$������������
����
��!������!�
�������
��������$
�%"�

:�$�"� 3	���������������������	����������� ���	����
����	 
�����

����� ���	�����

	
� ���� !��������� �������� �
� ���� �������*� ������ ��&��� �
� �������� �
������ �
���� ��� �
�!
���*�

���
�!
���*� !���������� ������� �
�� �&���
���"� .� ���� 
�� �
���������� ��
������� $��� ����� �
�

�

#�
���

�$���� �� �����$
�%�
��!��
��!���*� ������ �
���

��
��

�"� 	�!
���
�� ���������
�� ����

!���������$�����
������
���
��
���"�

	
�!��������������������
�!
��������
'�



�

� �==�

�

1"� ��������������������$�

�!�
�������
������������
��
��
�����

�������

+�

�"� 
���
���� !��������� 
�� ������ ��&��� �
�!
����

� 
�� ���
�!
����

� ���
���� ���� ���� 
��

�
������������
��������
��������
���

��
��

�*�$������
��������������
��!�
�������+�

�"� �
���!���*���������
����
%����������&���������
���������������
��!��������!�
!�������
��

����

���
������
���

��
�"�

�

	
� !���������*� !��������� 
�� �
�!
����

� �
�� ���
�!
����

� G���
��

��� �
� !
�
�� (�)� G� � $����

�
����������
�!��
��!���������
����������!�
!��������
�!����������$���"� ����$����

�������������


�'�

�

�� !���������

�����
���
��!��������!�
!�������(�
�����
�������
���
���
������������
����������

������
����
�%��
����
�!�)+�

�� ����
�����������������
��!��������!�
!�������
��
�#����*��!������
������

��(�
�����
������

����������

�
������

��$�����������
������������
��������
�
�	����
��)+�

�� ������!���������
���������
���������������������

��
��

�!��������
�#�����(�
�����
������

�
���
���
������������
���������������
����)+�

�� ���� ��������� (�"�"*� 


� �

��
�
��)� 
������ 
�� !�������� 
�#����� (�
�����
�� ���� �
��� 
��

�
������������
������������!����
���
�
�����

)"�

�

 ���!���������
���

��
������������������/��!
���
��0�
�����������!����
����

�*��
�*����
���
��

�
���������������*����
������/!����0��
��
��
�����

��
�����
�!
����

��
�����
�!
����

*�
�������

/�!���0�$����� �
��
������
���
���
��������������� ������

"� ������������������� �����

����

��



�

�����

�
�����������
�!��
��!�������
���
���
�$�����!�
!����
���!����������������������
��!����
�!�����

�
����������
-������"������
�!�
��������������
��������������
���
���
������

��
��������������

$����
������
���������!

�����!���������
���

��
�*������������������
$"�

�

1"�  ����
���

��
���������!
���
���
�����������!����
����

�+�

�"�  ����
���

��
�������!������
��
��
�����

��
�����
�!
����

��
�����
�!
����

+�

�"�  ����
���

��
��������!����$������
��
������
���
���
���������������������

"�

:�$�$� ����������������������������	��
������
�%������������

����
��������

	
�������!��������������*�������
��!���������
����������	��
����
���	����
���
����������&�������

�
�
������
����
�����
�!
����

��
���

�������

��
�����!���������
���
"� ��������
��!!�
����

����������&!�
���
�����
�����

�����$��
�����

���
�����!���������
���
��
������

��
�����
���

�
�
������
���
�*������������������
���

��!������
���
�"� ���!�
�����$���

���
���
��#�����
��

!
����������
�����

*������
������������
���$������������
����
��!������!�
�������
��������$
�%"�

.���#
����������
������
�����

����������
���������C!������������
���"�	
������
�������������

�

3�	��
��	
�������

������
*���������!!�
�������!������
�����
��
�����
�����������
��0����
���"�

	
������������*��
�����*��������������
�������������
�#�����
��!����
�
���
-����*��
�������
��������

�������������
������������������
����
��!������!�
��0�!��������"�

����	���������	���������
���������������������	������

 ��� �
���

��
�� ���� �
����� �
��� �������

��� �
�� 


� �������

��� $���� 
�� �
�!
��
�� �
��

����
��
�"�E�$��

��
��

�*��
�����
�����
�������������
����*��
����������
�!������

���
��



�

� ��1�

!�������� �
� !�������� �
� ���� �������
�� �������"� ,
�� 
�� ���� ���
� ����

�� ����������� �
� ����

�
���

��
�� ��� �����
�� �����
�������� ��&��� �
�!���������������������"� 
� ������
�*� ����������
�

��������
$�!����������������������
�����
�����
�
$���$�����

��
��

���
���
�������
�
������
�

�
������
�!
����

��
�� �
���!����
�"� ��������������������������� �
������ ����������������������

�������
��$�����
�$�����!������!�
�����%����
���
�������
����������&����
�������
���!���"�


�������������������	�������������	��
���������	�����,��������	�� 
�����

����� �!!�
������ �
� ������ ��������� (�����

� �"�)� ���
����� ���� 
���� �
�� ����
���� �
� 

��� �
�

/���
��0���������&����������
��
�����	�������"�3
$����*���
����!!�
����������������!�
��������

�����
��!�
����
������
����$�����
���

��
���$�����������������G����
�������!�������G��
���
���
��

!�
�����

��� !�
������"�  ���� ���� 

�� ���� 

��� !
������� �
����� 
�� �
�!�����

*� �
�� �
��

���!��������

� $���� �
��
����� �
��� ����"� .��
���
���*� �$
� �����!��

�� $���� ���� �
� ����

�
��
�����

��
�����!����
��������'�

�

1"�  ����������
��
��������
�
���
���

��
���
����������������������������������
�������

�

�
����������+�

�"� 	
� �����
�
�� �� ��
������ �
���

��
�� �
�� ������ ����
��
�� 
�� ���

�������

� ������

!��
��!����
���������

����!!�
�������
����������������������������
���������$��"�

�

 ����
������

��
��������������
���

�������
�������
��&!�������!!�
!�����

�
���������

���������

�
�� 
�� 
���
�
&� $���� 
�� ������ !�
�����

� ��� 
��������"� :�������
��*� ���� �����
� 
�� ����

�
���

��
�� ��� 
!�
� �
� ���� !��������"�  ���� ��� 
������ �
� 
����� �
� �-��!� !������!�
��� $����

�
������
��� ��������� �
�������!���� �
� ����������
��!��!
���"������

��"�� �&!�������� ����������

�������������������
������
���������
��$����
���
�!��
�������������

����
������I
�$J��

����
��

!��������"�



�

�����

����	���������	��
���������������
����%�	��������	����
����������������	�
��
���

.�� �&!���
��� �
� ���� �
��
�����

*� ���� �����
� !�
����� ���������� �
� ����� ������ �
������ 

�

������
��
�$�!��������"� ���� ��!
���� ����
���� �
����%� ����!������!���

�
��!�
!��*� �
� �
�������

�����$����
!�
?�
�������%�*��
��$
�%�$�����
�
�!����������������
���

��"� ���
!�

����
������

�
���������%���
������
!�

����
�������������
������

�
������
���

��
��

���

�����������#
��

��������������
����������
�$
�%"�

 ��������������$���� �
��
���� �
� ������
���
���
�
&�$����
�� ����
��
�������� ��&��� �
�� �
�

�
�����
�$������������
�
�"�	
��������
�!������
��
������������������*����$���

����$����
���
���

�
��!������!�
����
�����$�����
��������

��
���&!�����"�3
$����*� �
�
����� �
��������!���������

$����!������!�
��*������������
��
�������
���

��
�������
������
��
"�

 
�������
�*��
�
�!���������������$����������
�����
������!����������
�����������!����"� ����

$�����
�����
�����������������������
���
���
��
$�!������!�
����!!�
!���������������/
������0�

�
��/�&!�������0������
�*�������
���!����
����!����������
�����%���!���
���
��"�

�������	��
�����
��
��
������	��������) �	����

 ����
����
������������������$�������������������������!����
���
�������!���
����
��
��*��������
��

�
��������
���������
���"�.��
*��������������
���������
���������
�"� �������!��

�
��������

��
������$������������
�����������!�
�����

"�

 ��������
���
���������������������%�
�����������������
����������������������
������"������

��
�������!�
����

��
������
��$������
�������

���
������"�.
�*�$��
��������
�����
���
��

��������
��������
���
�
�!
�����������
�
�
�$�$����
������
��
���
�����������
��$���*������
���
��

����I�����
��J���
�����"�

 �������$�����������
���
����
��������
-���������������
�����
�������
���
�����
������
���

��


�����

�������

��
�����
���
��!������!��
����������"� ������������
���������

�����
��
���
����

���� �����
� !�
����"� 	�� ���
� ������� �
� �
����

� �� �!���� 
�� !
������� �����
� ��
����� �
�� ������

������

���!��$�����
��

�������
����������������"�



�

� ����

����	��������
����%�	��������	����
������&�����'�

 ��������
�
�� �
���������� ��
��������������
����������������
����
���
�� �
� ������
������*� �������

�
���&!���������������������/����

?
���
���0������
����������*����
���
���
���������������������

�
� ���!���� �"� 	
� ���� �!������� �����
�� ���� �������� �
� ���� ���

��*� 
������*� ������� �
�� �&!��������

(�������������)�����������������������
�����������������
��������
�����
��������

��
�������

�>">'�

�
�!
����

� 
�� �
���������� ��
������+� �����
�� �
�� !��%���
�+� �
�� ���������

� �
�� ���
��"�

������������������������������
��������"2"�

������6�)	���
����
���
� �
������!��
������������
����������
������%�����������

�$��������������
�%������������
������������
����
����������������
�����

����������
�� �
�����������������������
���������*!�

� ������
�
��� ��!�
��
��������
����

���0�	
��
����
���1�

06���
��1�����

0���!��
��1�������������


������
�����

��������
��������������


�������������
�������

����
�������
��������

+� �	��� 	
������������
����������������
�

�������

�!�
������
���
�����
��������
�����������
��!����������
�����
���
���&���
��
����
�������
���$��
�!������!�
��+��
�����������

���
����
���
���
����
���!�����
���

.���
��

���
���

���
��

�������!!�
����
�$�����
��������&���$�����������
$���!�������������!������

	
����������
����
%�
������
����������
������!��������
�
���

��
���
����������
��
���������
��������

������������
��

��	���� 	
������!���������
������
��
�
�!
����

��������������������
����
��&��'���
����������������������
��
���
����

�����
����
�����������

�

9���
������������������
/����������0"� ����
���
�
$��������������������������
$��������!�����
��
��
��
���

��

�
����
������������
�������
�������������������
�����

������������
���

������
�
������!����
�����
�

���
�������������

�

�,�	������� �&!������������
���
����������
��
��������
��������������
��
�
�!
����!������
��������������
�����*���
������$����
�#�������

��

����
���!����
����
�����������

 ����&!������������
��
��
��������
�������������
��������

*��
��������

*�
�
������

��
�
������
�
��������������&���

 ������
�����
����
�������
����&!�������������
���
�
������

��
����������

�$���
�������
����
���!����
��
��
����
��������������

�

�

.�� ���������� �
� ���!���� �*� �
� ���� !����
�� ������*� ������ ������ ��������� ���� ���
�� �
�

������������� �
���������� ��
��������������

�
���
�������������"� ��������

��!������-���������
��



�

���2�

�������������*�

��!������-���������
����������

��$����
�����
��������"�/3�	����0���������
���
���

!�
!������� 
�� �
���������� ��
������� �
�� ������ ���*� $����� ���!� �
�
���
�� �����
� �����
�� 

�

�
��������
���
��
������������
������
�����

"�/
�����0���������
���
����
�
�!��������������
��

�
������������
������*�$��������
������
������
-��������
�����!���
���
�������
�����
�����
���

�
�!����� �
�� ��
������ ���������"� //&�����
��0� ������� �
� ���� ��������� 
�� �
���������� ��
�������

$����� ��!����
�*� ����������� �
�� �
���
������ �������� ����� ���� �������������� ��� ����*� �
�� 

��

�������� ����� ���
��� �
�� !���������� �
-����� $���� ��
������� (�"�"*� ���
���� 
���������� 
��

�
�
�!����
���)"�

:�$�(� !	���
�����

 ��� �
��������!��
������ 
�� ���� ������ ��%��� ���� ��������

�� ���
������� �
� �
�
�!����
���� �
��

����
����
�

�����
����"��
�����������
��
�����������
���
������������������

"�:
���&��!��'�

�

��  ��� �

������� �
� ����
�
�
����� ���$��
� 3�	� ��������� �
�� !��������� $
�%� �
� ����

!���
���
�� ����*� �
�� ���� ������������� �
� ���
�!
��
�� �������� !��������� �
� �����
*� �����

���
������������
������

��"�*��
���
����!�����+�

��  �����������
��$�����
�
������!�����
�������
���

��
���!

�$����������
�������
���
�


!�����*� �
�� ���� �

��-��
�� ����������� 
�� ���%�
�� ��
��� �����
� ��
����*� ����� ���
�

�
����!������
�������������

��
������

��"�+�

�� 8�������
�� ����
���
����

� �
$����������
� ������*� ������������������
�
�����
�����������

������

� 
�� 
������� $���� 
�� $
�%�
�*� $����� !�
!��� !��� �
� !����� �
������ �
��

���!
������"�  ���� ��
���
����� ����
$�� ���� �
��� ���-��
�� �������

�� 
�� ������
�� �
��

���
���
����

� �
� �
��������� �
-������"� 3
$����*� ���� ������
��� 
�� ������ ��!����� 
�� ����

!���������G�$����� ��
�� �
���� ������������


?�������� G��������
����
�
���� �
�� �
� ����

������!��

���
����������

���
'�



�

� ��>�

�� �����

� >">'� ���� 
������ ����� �

����
�� �
�� ���
���
��
�� ��!����� 
�� ���� ������

����

��
���������
�������
��������������&����
���
�!������������+�

�� �����

�>"1�'����
���
�������

��
��������
���
�!�!���0��
-������+�

�� �����

� 7"2'� ���� $��� ���� ���

�� �
��������

� ������� �
� $
�%�
�� ��� �� �

�� �
��

�������
�!
����

"�

�

,�����!�
������$������
�����
�������

�����
���
������������*��
���������������
���
�������������



������
���
��

���
�����������"�	
�!���������*������
��
$�
���������������
��������������
���'�

�

1"�  ��� ����
���

�� 
�� /�
�����0*� /��
���0*� �
�� 
����� ��!����� �������� �
� �

��
��

�� �����

���
� ���!������"� 	
� ������������ 

� ������ ��������� ������ ������ ���� ���������� �
� �
���

���������$���*� ��� ����� ��!�
�� 

� ��������� ����
��"��������� �� �

��!����� �����$
�%� �
�

�������� �!�����
����!� 
����� �
� ��� ������������ $��
� ���%�
�� ��
��� ��
���� �
��

�

��
��

�*���!�
��
��

����

���!���*���
���

������
���
���������

��
����
��������

�
�������(�"�"*�<���

��
��3�������7)"��

�"�  ���$
��� /������0� ���� ���
� ��!�
���� �
� ������

� �
� �
� ����� �� ���� 
�� �

��&��� �
��

���������������*��
����

���������������
���������������

*�������!�
����������
���!�
������

���������
�$���
�������
���
���%��!�
�����
��������
���

�"� �����
�����
���������������


��������������

��
���
�������"�

�"�  ��������
���

����$��
�/�������

��0��
��/
�$0�������G��
�����
���
������������
�������

G�����������!�
�����
����������!����
����������������

���������"�3�
��*������������������
�

����������������
���
�������

���

�������*�$��
��

������
�������
���
����
��
����
�

����������"�



�

���7�

2"� ,
��������������������
�������!!������

�����������
�������������
��������������
����������

����!!������
�������

��&��*�$���
�������
����
����������
�������
�
��
�������
�$
�%��
�

���!�*��
�!������
���
����������

�
������
�����
�����"�

�

 ���
�����
��������������
��������������
!�
���
�!����������
���������
������
��
$�
��$��"� ���

�
����
�$�������
$��
������������
������$�����
�$������������������
������������
��

������"�

 �������
��
��������������
����������$
�%"�

�

1"� .�
��� ���� ����
���

� 
�� �

��
��

�� �
� ������ ������

'� .�� ���������� �
� ���� ��������

/�
��
������0*�!��������!��%������
�������
�*��
��
���������
��

��
�� ����/
���

�0�

�
-�������$���� ���#���� �
�
��!����
���
�����
����
���"�3�
��� ����������
�
��������� �
�

�
��������������
�� �����
������

� �
���

��
��

�� �
� ���� ��!�����
�������
"�3
$����*�

��������
���

�
�� �
������
����
������� �
�������!������� �
�
����� �
��������� �
���������

������
�����!���������
��������������
���
���������������
��������

��������"�

�"� .�
��� ��������
�� ���� ����������'� ���
���� �
��
�
�!���� �������

����
���

���
�
&�

�����*��
���
��
��������������
���������������*��������
��������������
�����
�������!����


������!�
!
�����!!�
�����
���������������"�3�
��*�������
�������
���������������������

���
� 
��������� �
� 
����� �
� ���%� ��
��� 
�$� �
�� �

��
��

��� �
���� �
� ���� �����

�
���

��
�"��

�"� .�
������������
���

����$��
�
�$��
���������

��'�;������������$�������
���
���
�"�

 ���
�����
������
���������$��
�
�$��
���������

���������������$�������
�!����
���
��

�����%�����
����!����
���
�����������"�3�
��*�$����������������
���
������
�����������������*�

�
� 
����� �
� �������� ������ ��������*� 
�$� �
�� �������

��� ������ ��
���� ��� �
���������

$����
� ���� ����� �
���

��
�� G� ��� ���
������ �������� �
� �����

� �"�� G� ������� ���
�

�
���������������
���

����$��
������

����
���
�����"�



�

� ����

2"� .�
��� ���� ����
��� 
�� �
� ��!����
���� ������'� 9������ ���
� �
� ��!����
���� �������

�������
�����!!������
�����������
��*���
������!����
������������������������
���
������
���

$��� 
�� ������
�� ����������*� �
�� �� �
����
���� ���� 
�� �����
������*� ��

�� $���� �����
�

!��
��!���"�

�

:�$�-� C����
� �����������������������	������

 ����������������
������������������������������
��������
���
����������
��������������
���������

���
�������
��������

��"�	
�����*�

���!����
��������������&����
��
��������
��������!�
�����
�

��������������
������
��������*���
���*�������������
���

��&���
���!!������

�"�:
���&��!��*�����

 B��
��������������������
����
�������!���
������!�
!���
�������
���
���������������
��$����

����� ��'� ��������� �
�� ����
� �����
�
�� ��� ���
���� ��  B� ���

��+� ��� !�������� 

� ��
�%�� �
�

�
�!
����

�����������+�����������
����,�	�������
��G�$���������
�����������������+��
��������
�

��:	E��������
��G��
���
����
������
�!
����

"�����������������
������������
!!
���
�������
��

�
�!����

� �
�� ��������

*� �
�� �
���� ����� ���
� �&��
���� �
� ���� ��������� �
�� ���
��� ����

�������
����������
����������"�

 ���$
�%���������������
�� ����!�
������
�� ���� ������������
������������
����������������

�
����������
��������$��"� ������!����$���

�������������
����������"�

.�� �
� �����
������ $��� 
�� ������
�� !��������*� !������!�
��� �
���� ����� ���
� ����
� �
���

�

��
���
������
�������
�����������
���
������
���

��
�"�:
���&��!��*������
�����������
��
������

���������$�����$����!��!����� �
�����
������ ���������
��"�.��
*�!������!�
���
������������ ����

���������

��������

��������
��������"�

 ����� �
���� ����� ���
��
��� ������� ���
�
��� �
� ���� �������"�;
��� 
�� ���� ����� ����
�� ����

�����
������

�*�

���

���������$�����!�
���� �
� ���
��� ��������������"�,�����

����� �$
�
��

����������������������
�����"� �����
����������
��
��������!
�������������
���!
����
���������"�



�

���D�

.��� !��������� ����� ���
� �������� �
�$"�  ���� ���� ���
� ��������� �
��� ��� �� !�
����� �
�� ��

�

�������

��
������������"�3
$����*���

��$�����������
��
�$���
��$
�%�
�*��
���!���&����
��

������ �
������������� �
� ���� �

��&���
�� �������� �
�� ���� �
�������G� ������
���
���*� ���!�� �
��

������G��
������������
��&!�����������
�!
���"� �����
����������
��
����������������
��$����
��

$
�%�
��$����$�����!������!�
����
������%����
��"�

���������!�
�����
������������
�������
�
������
�������
$�����!����������
���

������������
�

�������������
�����������
�
�
������

��&���
�������
������!������!�
��"�

:�$�.� 9 	���	���	��

.�!�
����
���!!������

*��
����
��������&��
��

�
������!����
�������*�$
�����������������
��
��

�
� �
���

��
�� $����� !����
��� ���� ���� ����� ��!��� 
�� �

��������

�"�  ���� $
���� ������
����

�����
������!
�������������
���������������
��
����
������!�
!
������
�����!����
��������"�.��
*�

���� ����� 
�� �
� /�
�
���
�0� !���� 
�� �

��������

�*� ��
� 

��� ��� ���������"� 	��� ��!����
����

�

$
���� �������� ���� ������ 
�� �������� ������� !����
���� �
� ���� ������"�  ����� �
������ ���� �
��� 
��

�
�������
����
���*��
�����!��
��!��������
���
������������
��������
����������������"��

:�(� �������	��������������
�������������
����� 	�������

:�(�"� !����� 	����������
� �����������	��������������������

����	�
���������������

:��������"1"���
������
$�������!����
����

��
���������

����������
���
������������
������������

$���������!�
�����
������
��
$�
����������

�

����������
�������

��������

���������������
�

�����
!����
������*��
�������

��
��!����������$��

���������������"�

�



�

� ��=�

�

�����������������4� � � � � ���������4�

�������6��	�������������������������
�����
�����������������
�������������
����
�

������
�  �!� F��������
��������G��
��  �!� F�
���������� ��
��������
��
��������G%�

�����������
�������������������������������������
������������
������
�������

:�(�$� #���������������& ��������'��������������������	��������

	
� ���� �
��
$�
�*� �������
�� �����
������� �
� �
�!��� �������

��� �
�� 
�$� ������ ���� ��
�!��� �
�

��#
����!���$�������
����
������������
��!�������!���!��������

���������������"� �����������
���

��������
���������������'�

�

1"� �������
������!!
�����$����
�����������
���

��
�+�

�"� ������ ��� �� ������� 
�� �

��
����� �
� ���� �
�
���
�� !���*� �
� !�
!��� ��
� ���!� ��
�� 

��

!���!�������(
����������)��
�����
�����

�



�

��1��

�

� �4� � � ���������4� � � � �����4�

������� 6��	� � � ������ �������
�� ������ ��� ������ ��
���������
� �
�� ��������� �
� ����

�����
���������������
����
��
����������������
�������������

 ���� $���� ��� ��!����
���� ���
�� ���� ����!�
�� 
�� �
� I�
�
���
�� !���J� (������� �"�)"� 	
� �����

�

��������

*��������

����������
���
������������
������������
���������
���
�!�����
��������
��

$���"�	
���������
������������
������*������������

��������

���
���������"��$�����������������
����

/�
�����

0�(�)*�/��#���
��0�(�)*��
��/��!�������
�&����
��0�(�)"�

	
��������������
���������"�"�*�
���	�
������
����
���

��������

��
���������
��������������
�

$����� �������

��� ������ ����� �
���������� ��
������� (
�� ����� �����)"� 	
� 
����� $
���*� �����

�

��������

*��
��

#�
���

�$�������!���������������*��
������!�
!����
��
����

�

��
�������$
�

�����"� 	
� ������� �"�"�*� ��"������� ���
��� �
�� ������ �
� 

�� 
�� ���� �$
������� ��� ��!�
���� �
��

!���������!��!
���*���������$����������
�������������
�������������
��
�����
�������������"�	
������

��$��*� ���������� ����� �����!�
���*� ���I!����
�������
�J"� 	
���������"�"�*�������������&
�������

���
��� �
�� ��
��� !��������� �
�� �

��������

�� �
� $����� ���� �������
�� ������ ���� �
���

��%

$���������������
��������!�������
������*�

��
�����
�������
������
��!���������!��!
���"�

:�(�(� ��������������������������	�
�������������������������


����� 	������������
�����������������	������������������� �����

 ��� !���� 
�� �

��������

�� ����� ����� ���
� �
��
$��� �
� ���� �������
�� �������� �
� ����� �������

!�
!
���� �� ����� ���
���� $����� �������
�� !���!�������� 
�� ������ ��������� !��������� ��
� ���



�

� �11�

���������"� ��������
�����!�
!
��������

���
��
�����
�����
������������
���������"� ��������
��

����� �������
�� �

��������

�� 
�������� �
�� ����������*�$����� �������� �������
�� !���!�������� 

�

������ ��������"� �����������
�� �
� �
�
���!����������
�������
�� �
�������� ��������� �
�����
���

�

��&��*�����
��������

����
���
�!������!�����"�

	
������ ��!��
���

��������

*� �������

����������
�� �
���������� ��
������������
����������
�

�������
��$���"������

��
����� �
�������������� �
��

#�
���

�$���� �
� ��������"�.��!�
!
����

����*� ����� 

�� 
�� ������ ��!��� ��
� ����� �
� ��!
���
�� �
�� �������
�� �
��� �
� ��������
��������

��������"� 	
� ���� �
��
$�
�*� ������
��� �������� �
� /�!!������

� �
���0*� /�����!��� ��!����
����

�0�

�
������/�
������������0*���������������
����!�����"�

9�������������
����� 	�������

	
� �� ������ �

��������

� (������� �"�"�)*� �
���������� ��
������� ���� ����� ��� �!!������

� �
���� (����

���!�����)"� ������*��
�!��
��$�����������

������������

���
��
���"�	
�������������
���������
����

������
�����������
���
�"�	
������

���

��������

�(��������"�"�)*��
������������
����������������

���!����
��/�����!�����!����
����

�0�(�������!�����)"� ������*��
�!��
��$�����������

������������

�
��
���"�	
�������������
���������
����������
����!����
�������
�"�	
����������

��������

�(�������

�"�"�)*� �
���������� ��
������� �
�� �������

��� ������ �
�&���� �
�
�!���*� ���� ����� ���� �
���


��������� �
� ���� ��������"�8�� ���
���!����
��3��������0�� !�����*� �
� ����� ����� ��
������� ��
� ���

������
����/!����
��
�����
�0"�	
����
������

��������

�(��������"2"�)*�����������������

���������

������

*��
���������
�!��
��$�����
������������
�����������
��
���"�	
�������������
���������
����

������
����!����
�������
�"�	
����������

��������

�(��������"2"�)�����������������

���������

*��
��

�������
�!��
��$�����
������������
����������

���
��
���"�	
�������������
���������
����������
����

�!!���
��������
�"�

�



�

��1��

�

� �4� � � ���������4� � � � �����4�

�������6�"	� � ����� ��������� ���� ����� ��������� ��
���������
�� �
������� �
����������

��
���������������������
�
�������������������������������
���$����
��������%�

�$������� ��� ����������� �
�����	� +��� ��� ���� �
���������
� ��� �
� ����������
�  �!1�

#$�����
�� ���� �
���������� ��
������� �����  �!1� 3���
��$��������� �����
�����
��

�
�������
�
��� �!��

�,���������������
�		�����������
������������������ �����

	
� ���� ����� 
�� ���� ������ �

��������

� (������� �"�"�)*� ���� �
��������

� $��� ����� ��� �
� ���������

��!����
����

�
���������%�
�*��
�������
�������������������

��
��
�����
��
����
�����������

��

���
�������
������
�� �
���
�������
������
����
��"�3�
��*� ������$������������������$�

� ����

!�
�����
���
�!
����

"�	
�����������������*������%����������$�������
������
�������������������$��



�!���������
����
����+����

�������

+��
��!��������
���,�	���
��:	E����&!�
����

�"�.�

�
��� �!������� ������
��� �
� �
� ��������� ��� ���� �
�!
����

� 
�� �
����
������*� �
�� �,�	��

�&!�
����

��$���������
������������������(�����

�>"1�)�

	
� ���� ����� 
�� ���� ���

�� �

��������

� (������� �"�"�)*� �
� ��������� �

������� �
� ����

�&!�
����

�
���
$��
������������
�������$
�%*�����������
���������

��������"� ����
����$���

�

������ �����
*� �
�� ������ $��� �� ��������� �
�������
��� �
� ���� �

��&�� 
�� �������

��� �����"�  ���

�
����!

��
���%����� �����$�������
������
�������!��%���
���
�������
����������&��"�.��
���

�!�������������
����
��
�����������
���������������������&��������
��!��%���
�*��
��
�����
���
��

�����
������
���������
�
����
��!����(���!����2)"�



�

� �1��

	
� ���� ����� 
�� ���� ������ �

��������

� (������� �"�"�)*� �
� ��������� �

������� �
� �
�������

�*�

���

��&���������!����
����

�*��
������������������
���!������
���

��
���
�����"� ����
����$���



� ���� �
������������"�  ��� �
����!

��
�� �%����� ����� $���� ���
����� �
������� ��
���
�� ����

�
��������������
��������������"�	
��������
��������������������!�������
��$�����������

���	� "�.�

�
��� �!������� ������
��� �
� �
� ��������� �
� ���� �������� ��� ���� ����������� 
�� �
��
�����

� 
�� ����

��
��������
������
���

��
��
���������

���(�
������

�>">)"�

�

� � � �4� � � ���������4�

������� 6�)	� � � ���� ���� ��� ���� ����� ������ ��� ��
���������
�� �
� ������ �
����������

��
����������
�����������������
�
�������������������������������
���$����
���

�����%� �$������� ��� ����������� �
�����	� �������
� ������
�� �
� ���� �������� ��
��
�%�

���� ��������� �������� ���� ��
������� ��� �����
�
�� ��
������  �!1� ��������
����

�������������
��
���
��������������
��������������
� �!��

	
����������
�������
������

��������

�(��������"2"�)*��
�����������

��������
�$�����
�������*�����

����
���
����
�����������
����
������*��
��
���
����������!����������(�"�"*��
���
�!
����

)�$����



�� ����"� ��� �%����� ���
����� �
������� ������� �!�����
����!��������
�� �����������
$��
�� �
��


����� �&!�
����

�"� .� ������
��� �
� �
� ��������� �
� ���� �������� ��� ���� �
���
��
����� �&!�
����

�

(�����

�>"7)*�
���
������������(�����

�7"�)"�

	
� ���� ����� 
�� ���� ������ �

��������

� (������� �"2"�)*� �
� ��������� �

������� �
� �������

����

������������

*��
���
������������
�������$����

���

���������
�������������"� ����%��������
�����

�
��������������

�������������!�����
����!"�.�������
����
��
�����������
������������������������
�
��


��!�!�����
�����������
���!������

�
�������������
��(�����

�>">)"�



�

��12�

9������	���
�������������������	�
��
�		����������������������
����� 	�������

 ��� !���!������� 

� ������ ��������� �
� ���� ������ �

��������

� ��� ������ ��&��� �

�������

*�

���
�!
�����
�����!���������
���

��
�*�$�����������������$�

��������
����!�����(��������"�"�)"�

	
� ���� ���

�� �

��������

*� ������ ��������� !��������� �

����� �
����� 
�� ��������� $
�%� 
��

�
�!
����

*� �
����
�� 

� �����
�� �
�� !��%���
�� 
�� ������ ��&��� ���
�� �
���������� ��
�������

(��������"�"�)"�	
������������

��������

*������������������
�������
�����������

���	� �(�������

�"�"�)"�	
������
������

��������

*������������������
�������
���������
��������"� ������*��
�

���
���
�*����
�������*������
����������

�
����������&��(��������"2"�)"�	
������������

��������

*�

������ ��������� �
�
������ $���� /�������

��0� ������ ��������*� ��� ���������� �
� ���!���� �� (�������

�"2"�)"�

<���� ������ �����
����� ������ ��� 

� �
��
��

� �
� !������� 

�� �
� !��������� �
$� ���� ���
����

�

���$��
�

���

��������

��
�����
�������
������!!�
*�

�����������������

��������

����
����

�������������
���������"�	
�����*����������
�������������
��!�
!��0���
������
��

�������
����
�����


�������������!!�
� #������������ ���� ����

�
�����
!��$
�%�
�*�
������������!���

� �
�
�����

���%�����!��������%���"�

8������� 
�� ����*� ���
���
����

�$��� ���-��
�� �
� ���� ����������� ���������� �
� ����� ������"� ���

��������������%�������
��$��
�!�
!����
�

��%

$�$���� �����!!
�����
�����

�*�$�����%���������


�����*�
�����
�
������������*��
��$������!������
�����������/!�
�����0"�	
��������
��*��
�����


��������
�!
�
�����$�����
��

���������
�
���
��
������!���������
����������������*�����
������
��

�
$�/�������0�!�
�������*�/�%�����0�������
��*�
��!�
������$���������

���
���
�������

����
����

����
��"� ��� ������!�
!
���� ����
���
�����

�
�� �� ������
��!
������������ �
�������
*� �
�
����� �
�

��%������
�����
���
������������
��������
���������
����
�!��������$�

���������������"�

�,�����������	������������������
����� 	������������������������� �����

:�
�� !��%���
�� �
� �
�!
����

'� (������� �"�"�� �
� ������� �"�"�)� .�� �&!���
��� �
� ���!���� >*� �
�


����� �
� !��!���� �
�� ���� �
���
��
����� �&!�
����

��$���� ���� ������ �������� (�����

� >"1�)*� ����

��
�%������ �
���� ��������$���� ����������
�� ����"� ���� ���������
�� /!��%���
�0� ���� �
����������



�

� �1>�

��
������� ��� ��

��
�� ������ ��&��� �
�� ������ ���
�����

� ��� �
� ��������� 
�� ���� ���

��

�

��������

"�  ���� ���� �
� ����
�
�� �������
�� �
���� 
�� ��
�!�
��� ��� ���
�����
�� ���� ����
�

��������"�8��� ��� ���

���
���� ������������
���
��
������&!�
����

��
�������
����������$��������

��
�%��(�������

��������

)������������������
�����
�!
��
����������������
�������������
��"� ���

���
����

�����$��
������� �$
��

��������

��(��������"�"�� �
���������"�"�)*����
$��� ���
�����

�


��!��%���
����
������
�
������������
�����

�������

"�

:�
�� �
��
����
�� ��
������� �
� ����
��
�� �
������$�'� (������� �"�"�� �
� ������� �"�"�)� .��

���������� �
� ���� ������ ������ �
� ���� ���

�� (�����

� >">)*� ���� $
�%�
�� 
�� ��
������� ���� �
� ���

�
��
������ �
�� ���
���� �
� ���� ������

�"�  ����� ����������� ���� ��!!
����� ��� ���� ������

�

��������

*���������������%������
����
��������
�����������������

��
����
��
��
�
�!����$��"�

:�
����
$��
���
�!����
����

'�(��������"2"���
���������"�"�)�.��
��
����������
���
�
�!��
��

������
��������
����������������������
����
���
����������
����
$��
����
�������������������
��
��

���������������������!����������$�����
����
�����
��
���
��&!�
��
�*�����

���
��������

���������

(����
��������������
������

�>"2)"�;
�����
������*���!������
����

���
������������
����
$��
��
��

�����
���
��!��%���
�*� ����� ��� ����
��
���
���


����
�� �
������$�*�!��������� �&��!�����
��

����$
�%�
��
�����������
�"�	
��������
��*�����������������������%������
��������������
�����������

�

��������

� ��
����� ��
�� ���
����

�� �
� ���� 
�����
���
�� �

��������

�� �
� 
����� �
� ��������

�&��!�����
�����$��

�!��%���
��

�

��������
��

���������
$��
��

�����
����"��

:�
�� �

��
�� �����
�
�� �
� �
���
��
����� �&!�
����

�'� (������� �"2"�� �
� ������� �"�"�)� .
�

�&�����������
�� ���
����

����$��
��

��������

�� ��� �����$�������!!�
��$��
*� �
� ���� ���

��

���

�������*�����������������$���������
�������
�
�� B��
���������*��
�����������

���������

�����

�*��
��
���
��
������&!�
����

�"� ����$��������$��
��

��������

���

������

����������

����� ������ $�� �

%� ���� !�
#����

� 
�� ���� ������ ��������� ��� ��� ��������� �
� ������ �
��
����

�
���

��
�*��������� B*��
�����
�$��!��������������������
����
���!

��������������
�������"�

 ����
���
����������
����

��
��������������������!���������������
������
�����������������������
�����

�������
���
����
��$
�%�
��
����������&��*����������
���������*�$��
�����������

��&���������

������� 

� �
� �
���������� �

�� �
�� ���
�!
����

� 
�� 

� �� �������

���  B"�  ��� ��������� �
��� 
��

������ ��������� !�������� ��� �
� ����� �� �����
�� �
� ������ ����"� 3�
��*� ���� ���������� �

��� �
��



�

��17�

�&!�
����

��
��������
����
��
�������
��������
���%�����
����

�����$��
�����������*��
�����
��

���
��
��������

����%��
�����������������

��&��
��������������

"�

:�-� !��
� �����

 ����������������
!���������
�����������������!���������$����!������!�
����
��������
�������
��"�	��

�

��������� �
����� �
� 3�	� !�������*� ������� ���
� �
� 3�	� ���
��"�  ��� ������� #
�
���� ����������

���������!�
������
���
�������

������
��
������������������'�

�

�� ����������
�� �� ���� 
�� �

��������

�� 
�� �
���������� ��
������� �
�� ����
������� �����*�

$����� ����� �������
�� !���!�������� 

� ������ ��������� $����
� ���� ����� !��������

�
���

��
�+�

�� �����
!�
�� �� ���� 
�� ����������� �
�� !���������$����� ���� ����
��� �
� �
$� !������!�
��� �
�

�����
��� ��
�!�� $
�%� �
�� �
����
����� �
� �
-������� ��
�
�� ������ ������

� �
��

!�
�����

+�

�� �����
!�
�� �����
� ����
��� �
�� !��
��!���� ���
���� ���� ��!�
���
�� 
�� !���������

%

$��������
����������!��������"�

�

 ��
���� ������ �

�������

�*� ���� ������� ���������� ���� �
�������

� 
�� ��
��
��� �
� �
�������

�

�����
��
��3�	��
�����������

����������������
�������������������'�

�

1"� �!!���
������
����
��3�	��
����!!
���
��
�$����������������!����������
�����!��������

�
���

��
�*� ��� �
�!��
�� I�������

��J������*� �
�� �
���������� ��
������*� 
�� �
���� 
��

��������/�����
����

0�
����
������
�#������
���!����+�



�

� �1��

�"� �!!���
������!���!��������

���������������*�$��������������
���������
�������

�*��
�


������
��

���������
������
�����������

�3�	��
���
�������

������
"�

�

8��������������

����!!�
�������
��������������������

�������
�
���
���*�����#
���

�������

�


�� ����� ������� �
� ���� ��
����� !�
����� 
�� ������ ��������� �

������ �
� ��
%�
�� ��!����� 
�� ������

����������
��!������������
�!�
�������
�����!�������"� �����������������
������

����������
����*�

�����������
������!�
��������$�������
��
������
����
��������
-������"�	
�����
������

��&��
��

����

�
��� �����
*� ����� !��������� �� ��
�
���� �
���!������

� 
�� �
��

� ������ $���� $�����

��
������ �
��������� ���� ����
��� �
� ���� ����������� 

�3�	� �
�� 	
�������

������
"� :
�� �
���
��*�

���
����
�*� ��
�!�����

*� ��!����
����

*� �

��
�*� ���

������������� �
�� ����
��
�� �����

��-���������!����������
�
���
�����!������������������
����������
���
%����
������
�-��������"�

	
��

�����

*����!

�����!���������
���

��
�����
���������
�������

�������
��!����������

�����
����
�������&!�
����

��
������
�����
�������
�������
����
���
�������

����$��
����������

�&����
�� I
�$J� �
�� I�������

��J� �����"�  ��� !�������� 
������ 
�� ���� �
���

��
�*� �
�� ����

���!

����
���� �����
�� ��
�� �
���� 
�� �������� �����
����

� ��
� !���� �� �
��� �
� ��!�
��
��

����������*��&!�
����

*��
����
����

��
�����������

�$��
��
��
���
�������$��������
��
���
��

���

�������

�
����
���*��������
���*����������
�����
��������������

"�

��
!�����
���%������
�����
��
����
��
���������

���
��
���
�
&���������
�����������
��
��

������

�������
�� ���������� ��&��� ������������������������� �
"�3
$����*��

���
�
&�$����
��

$
�%�
��

������� ��&��� ������ ����� �
���� ������� �
���
�����"� 
� ������
�*���
���� �
�!
����

�


������
����
���
������
�������
���
�������
���

��
��

�"�

.�

�� ������ ������*� ���� �
��
$�
�� �!������� -�����

�� ����� ���
� ���������"�  ���� ������

�

����������������
����������$
�%'�

�� .��� !�������� !��%����� �
�� �����
�� G� �
�� 
����� �����
��� ��������� 
�� ���� ���
�����

�
-�������G����
����#�����
�
��!����
���������
�����
����
���K�.����������
������������*����

�������������
���
��������

���!�����$��
��������
���
����
��������
�#������
������������

/�
���0"��&��!������������
������������
����!����2*��

���
�
������
���
�����

�
������



�

��1D�

�
���

��
�� ��� �� ������*� �� !������� ������ 
�� ��� �� ���%��*� �
�� �

���
�
�� ����

���
����
��
���
����
�������
���
��!��%���
�"�,������&��!������������
�����������

�
����!����>*��

���
�
���������
����
��
���
����
������
���*��
�� B��
���*��������

/����

�
��
����0�
�� B�
�$�"�

�� <����
���
$���
����

���!!�����
���������

��
����������
���
��������$�����
�$�����

!�
!���������*�����
�*�
�����

������K������
��
����������������������
����
���������

"�

.�� ���������� �
� ���!����� >� �
�� 7*� ���� �
����
������� �
-�������$���� ���� �!!������

� 
��

��
������ �����
�� 
������ ���� ������

� 
�� �
���� �

��
��

�*� �
������ �
�� ���
� �������"�

 ���� ��� �
� 
����� �
� ����
�� ���� ��
�!�� �
� �
��������� !��������"�3
$����*� �
� ���� ����� 
��

���

�������

���� �
�������*� �
������ �

��
��

������� �
�� 
���
����� $���� 
�� �
-����
��

��
��������������
�����
"�3
$����*�����������

�
��
�������$����
���
-����
���������
�

��������������������
�� �
�!������!�
��0� ���%�*� ������
�� ��
���� ����&�������
�� �������
��

$���� �
�
�!����������
�*�$�������������
��������������� ���
����������!��

��
���
$�

!�
!���$
�%��"� ���������
�������
���������
���
����
���
-����������
�����
������
�������

$���� 
��$
�%�
�� ��� �
'� ���� !��������� 
�� 
�����
�� ����
������ ���
�
��� (���!���� 2)*� ����

!��������� 
�� ������ �����
�� �
�� !��%���
�� �
$����� ���� ������

� 
�� �
����
�������

(���!����>)*������,�	���
��:	E����&!�
����

�"�

�� ��!!
���
�������� ���������$������&���������!
���� ����-�����

�
��$������� �
���
$�

��
���
��
�����
��
���������������!!
����!������!�
����
����
������������
���
������
�
��

���
��"�.
�/�
�
���
�0�!����
��������������
���

��������

���������
�!�
!
�����
�$�����

�
�!����������������
��������������
�������
�������������
����������"� ���!�������
�������

������

��������

����
�����
��
$������
����������������
��������
���
����*�������������

�,�	���
��:	E��*�$��������!��!������!�
����
������
����
������
��������������
�����$�"�

"�



�

� �1=�

5�����	��
�

�

�������  ��� ����� /������ ���
��0� ����� ��� ����� �
� ������ �
� ������
��$���� �
�

$�������������!����

�$�����������������
�����
�����%�����
����������

�����
��"�  ���� �
������� ���� �
��

� �



����

� �
� ������ �������*�

$�����������������������
��������
����������
��
���
�
�����
����!
���
���

�
������
��
��	��*���!���������
�������!
������
��
�$�"�	
�����������������

���������
��������&!�������
����!��������!�����
�����������*��
�����
��

�����������������*��������������
����������
��������
������"��
�����!�����

��������
����������
��
$����������������������
������
���������$�*�
���
�

������������&���$���������

����!����
�����
�����������(�����

��"1"2)"�

�

!������ 	
� ����� ������*� ���� ��#�������� /��
���0� �
�� /
!�
0� ����� ���
� ����� �
�

�����
������ ���$��
� ������ ��&��� $����� ������� ����
��� �������� 
��

�����
�� 
�� �
���!������

� �
� �����
���"� ��
���� ������ ��&��� ����� ��

!��������� 
�� �
��
���� �����
�"� 	
���
���� 
�� ��
���� ��&��� ���� �
���

!�
!���
���
���
��������������������
��"�<��
�����&����
����������
�

�����
���*�����
��
0�����
������������

��!
��������
���
���
���!������

��

����������������
�� ��
�� ����!���������

��*����� ����� �����


� �
��
����

�
���!������

�� ���� 
������� ��������� (��
� 1=�=)"� 	
� ���� !���������

����������� �
� ���� ������*� ��
���� ��&��� ����� ���
� ����� ��� ���
������ �
��

�����������
�����

�������

��
����������
��������
���
���!������

�"�

 �������
���

�
����
�����������������������
�������
��������������

�
�
���
���
�(1=7�)�G�(����/
!�
0)"�

�



�

�����

!��������	��  ��� � ������ ���� ���
� ����� ����� �
� ��������� ���� �,�	�� �����
� ������

(�����

� >"1�)*� $����� ��!!
���� ����
�����
��� �&!�
����

�� �
� ����

�

�����
����������&��"�8���&!�
��
���������
������
����
���
��
�#�����

�
� ���� !�������� �
���
*� !�
!��� ��
� ����� �� !��������� �&!����
��� 
��

�!�
��
�� ���� �
������� ����������� ����� �
���
� ���� $
�%�
�� 
�� ������

��
���*� ����� ��� ��
���� 
�� �����������
��� 
�� 
�$�"� 8�� �����!��
�� ����


����
��� 
����*� �
����� ����
�� 
��� �������
�� ����������*� ��� ��� !
������� �
�

!����������� �&!����
��� ���������
����� �
������
�� �
��� ���� ����
�����

�
������������������!�����
���������
�!
����

�"�

�

��
����	 
�����  ��� ����� ���

�������

� ���� ���
� ����� ����� �
� ������ �
� �
��� ��!���

!��������� 
�� �����
������ ��
���
�H�
�������� ��&��"� ���

�������

� ����



�� ���
� �

�������� ��� ���
�� �� �

��!����� $
�%*� ���
� ��� ��� 
!�������

�������
�� �
� �

��!��"� 9�����*� ��� ���� ���
� �

�������� �
� ��� �� ��&�����

$
�%"�	���
�#�����������&��*��
��������������

������
��������
��
������"�

 ���������
����
������� ���������$���������
����

����������� ����������

���

�������
�� !��������� ���� ��� �������
�� ����
�� ���� �
��
�
��

�&!�����

�� 
�� ��&��"�  ���� ������� ������ ��� �����
�� �
� �&������

���
���
���������"�.���&!���
����
������

��"�*� �������



����

������



����
�!����������������
�������������
����������������

�!���
�
!��"�

�

����������� � ��� ����� ���� ���
� ��!�
���� �
� ����
�
�� ���� �,�	�� �����
� ������

(�����

�>"1�"�)*��
�$������������
�����
���
���

��
��/�������0�
�#�����

���
������������
��������������

��#�����������
������
�$�������������������

�
$
"�/����������0��������
��
��
����������������
�-�������
��!��������


�#����*� $����� �����
�� 
�� �
�!� ��� �������� ��!����
����

�*� �
�� $�����

���%�
������������������!����
����

�"� ����-�������$���!����
�
������
�

������� �
�����*� 
�� ������ �&!������

�*� ���
���
�� �
� �� !��
��!��� 
�� ����



�

� ��1�

�����
�
����������
����
�����������������
�'������������
���
����/�������


�$������0�(8������1=��)*������
���
������
��

��
���
�����

�������

"��

�

�,�	�������  ���� ����� ���� ���
� ����� �
� �����
������ ��
��� ��������� 
�� �
����������

��
������� �
�� �������
�� ���������� $����� ��!����
�*� ����������� �
��

�
���
�������������� ������������������������������*��
��

����������

����� ���
��� �
�� !���������� �
-����� $���� ��
������� (�"�"*� ���
����


����������
���
�
�!����
���)"�	
�!���������*�/�&!�������0��������
������

�
� �

������ $���� /
������0� �
�� /������0� �����
� -��������*� ��� ����� �����

���
����
�!
�����
����!��������
������!���������
�������
��
���
����
��


�� ���%��� !���
���
���*� ���
���
�� �
� ���� �!!�
������ ������� ���

4��-����5��
-�(1==�)"��

�

9	������ 3���� ������ �����
�� ��� �
��
���� ��� ���� !�
����� ��� $����� ���� ������

!����� �������� �
�
� ������"� 	
� !���������*� �����
�� 
�� ����� ���
��*�

!��

��
�*� ��!����� 
�� �������� ��� ��������� �
� �!������ �
�� ���!
����

����
��

�"� 	
� ���� �!������� �!!������

�� 
�� �
���������� ��
������*�

�����
���

��������
�������
��

�����
������
���
����������
�����������

����?��
���*� �!������ 
�����
�� 
�� �����
��*� ���� ���
� 

� �
$� �������

�

��
��������
��
�������
���

������"�

�

9 	������� � ���� �����$��� ��!�
���� �
� ���� ����
���

� 
�� ���� :	E��� �����
� ������

(�����

�>"1�"2)*�$������
������

���������
��!��������!�
!�������
������

�
���

��
�� ��� �� $
�%�
�� ���� �
� $����� ������ ��&��� ���� ��������*�


���
����*� �
�!
���� �
�� ��������"� 	
� !���������*� ������ /���
�����0�

���������� !
�
��� �
� ���� !�������� !�
!������� 
�� �
���

��
��� �
� ����

���

��� �
�� �
� ���� ������*� �
� $����� :	E��� �����
�� �������



�

�����

/�-��!!��0�$�����������������
����������������
���

��
��"�

�

#����������  ���� �����$��� ��!�
���� �
� ���� ����
���

� 
�� ���� :	E��� �����
� ������

(�����

�>"1�"2)*�$������
������

���������
��!��������!�
!�������
������

�
���

��
�� ��� �� $
�%�
�� ���� �
� $����� ������ ��&��� ���� ��������*�


���
����*� �
�!
���� �
�� ��������"� ����� �����
�� ���� ���
�� �
� ���

/�
�������0"� �����!����������
��������
����

?�!������������
"�3�
��*����

�
�
����� ���� ����
��� �
� !
����

*� �������
��� �
�� ��"	��
��� �
�� /���0"�

 ��� ������
��� �
�� ������ ��������� ��� ���� ����

�� 
�� �����
�� �
��

!��%���
�����������!����
�!������
�����:	E��������
��$��
�/�
������
�0�

����
�#����"�

�

��	����  ���� ����� ���� ���
� ����*� ��

�� $���� ���� ������ /
������0� �
��

/�&!�������0*� �
� 
���
�� ���� �����
� 
�� �
���������� ��
������� ��� /����

?


���
���0����������"� �����������������
����
�!
�����
����!��������
��

���� !��������� 
�� �����
� �
�� �
����
�� 
�� ���%��� !���
���
���*�

���
���
���
������!!�
����������������4��-����5��
-�(1==�)"�/
�����0�

������� �
� ��
��� �
�
�!����� ��������� 
�� �
���������� ��
������*� $�����

���
��� ���
����� �
-������� �
�� ���!� ��
���
�� �����
�� ���
���� �
���

�
�!������
����
���������������"�.��/������0��
��/�&!�������0�-��������*�

/
������0��
���

���
�������!������-���������
���������������*�

��!������

-��������� 
�� ���� ����

�� $���� 
�� ���
���� ����"� 5������ �
��������

�
�
�!����� �
���� $����� ����� ���� !
��
����� �
� ��
���� �
�
� �
���

�
�!�����

��*��
��$��������!�!�
!����������������������
���

"�

�

��������,�� .� ��!����
����

� ��������� ���
���� 
�� !�
������ �
�� ���� �����"�

3���� /��&����0� ��� �
��
���� �
� ���� ������� ��
��*� �
�$����� /��&�0� ���



�

� ����

��%�
�������
�
���
�����
����
�������������
�!
����
�����
���
��

�
���*� �
�� $����� ��
� ��%�� �� �������� 
�� �
���'� ����*� �!����*�

$����
�*�!��
��
�*����
���"�

�

+� �	���  ���� ����� ���� ���
� ����*� ��

�� $���� ���� ������ /������0� �
��

/�&!�������0*� �
� 
���
�� ���� �����
� 
�� �
���������� ��
������� ��� /����

?


���
���0����������"� �����������������
����
�!
�����
����!��������
��

���� !��������� 
�� �����
� �
�� �
����
�� 
�� ���%��� !���
���
���*�

���
���
���
������!!�
����������������4��-����5��
-�(1==�)"�/3�	����0�

��������
� ��
���!�
!�������
�� �
���������� ��
��������
�����������*�$�����

���!� �
�
���
�� �����
� �����
�� 

� �
�������� 
�� �
��
��� ��������� 
��

����
�����

"�.��/������0��
��/�&!�������0�-��������*�/
������0��
���

��

�
������� !������ -��������� 
�� ���� ���������*� 

�� !������ -��������� 
�� ����

����

��$����
�����
��������"��

�

3����  ��� ����
���

� 
����������� ��� �������� ����� ��
����
0��+������������

(����+����<
�%*1=7�)"���
�!
��������!�
���������
��
$��
���
�$����

�&��
�� �� ��&�� ��
���� �
������ ���� ������

�� 
�� ���� ���������"� 3���

����
���

�
��/��������0�
����&������������

������&��
���
�$���������&��

�
���������������
�!������!�����
��
���!������

*��
��������$��������I������

�
���!������

�J� ���
��� ����� ��!
���
�� ���
� ���� !
���������� 
�� �
��

����������!

��"�

�

��
������� 	
� ����� ������*� !��%���
�� ��� �
��
������� ����

�� 
�� ���� �
����
��

�����������
�������$����!����
�!��������!������!�
������
��������

����
����
�������
���
�������������������"�.�������������
����!����

2*� ���� ����
���

� 
�� ���� ����� ��� ��%�
� ��
�� ���� !���������



�

���2�

���
�!������
��� 
�� �������� ���%�� $����� �
������ ���� ����

�� 
��

$��!!�
�*��
���
!�
�*��
���
������
�*��
���������������
�����������


�� !�
����� !��%���
�� 
�� �����������
�"� 	
� ������ !��������*�

��!����
����

�� ���� ����
���� �
�
����� �
� �������
����� �
� �&!�
���

�
���
-������
��"����%���
����������������
����
����!����2"�

�

��	������  ���$
���!���������������
��!!��������$�����
����������*����
�
������

����
�������
��� ��
��$�������
�������������� �
�������� (�����)� ��&��"�

 ���$
����������
�������
�
!!
����

��
�/��
����0*�$�������������
���

!���������� �
���
���

� 
�� ��
��� ��
��
� �����
��"�  ����� ������ �����

���
������$��
�����������

�
����������&����
����������
�����
�
���
��

�� ������
��� ��
�� �� !�������� �
�� ������
���
��� �
�
� �� ��
����"� ����

$���

����$������������"�

������



����

���
��!���������
����
������������������
���
����
�

������
���������
������
�����

��&��"� ����
��
�����
������%�
��������"�

	
� !���������*� �
�� ���� ����
���

� 
�� !��������'� �
���� ����� ������

����������������������������
�����������������!��
�*�����������������*�

�������������������
�����������

�������
����"���
�����������
���
���

��� ������ �
�� �

��
��

�� ��
��� �
�!
����

� (�"�"*� �������*� ��
��&*�

������
������

�)"�

.� �������� ��������������

�
�� ������ �����*� �
� ���� �

��&��
��������

���������!��������� �
����!

�����!���������
���

��
��*�$��� ����������


�������!�����
��
����!������������"� ���
�����
���
����
������������
��

�����
������ ��������� 
�� �����
��� 
�� �� !�������� ���� ���
� ���������� �
�

�����

�>"1�*� �
�� ���� �����
�� /��
���

�0� �
�� /�
���
�0"� ���
���� �
��

������ �
�� �

��
��

�� 
�� �
�!
����

� ���� ���
� ���������� $���� ����

������

�
���!��������������
���
�����*���������,�	���
��:	E���������"�



�

� ��>�

�

��	�������  ���� �����$��� ��!�
���� �
� ���� ����
���

� 
�� ���� :	E��� �����
� ������

(�����

�>"1�"2)*�$������
������

���������
��!��������!�
!�������
������

�
���

��
�� ��� �� $
�%�
�� ���� �
� $����� ������ ��&��� ���� ��������*�


���
����*� �
�!
���� �
�� ��������"� 	
� !���������*� ������ /!��������0�

-���������!
�
�� �
��
$�����������
��$��������� �
���� ����!����� �
� ����

���
���
���
���
������
�����
����
������
������
�"�

�

1������  ��� � ������ ���� ���
� ����� ����� �
� ��������� ���� �,�	�� �����
� ������

(�����

� >"1�"�)*� $����� ��!!
���� ����
�����
��� �&!�
����

�� �
� ����

�

����� 
�� ������ ��&��"�  ��� 
�#����� �����
��� �
�� ����� �&!�
����

��

!���������� ��������
��!��?�&����
�� ��&���G� �"�"*��
������
�� ���������
��

���� ����
�
��
�� �
���

��
�� �
���� 

�� ��� �
��������� �
� ����

�
���

��
�"�	
��������
��*����������
��G��
�����
������!�������C��������

�
�!��
���G�$����������"� ��������� ��&���$�����
�
�������!�
!�������

/�
���������������0�
������!��������
�#����"�

�

1�������  ���$
�����
������������
��!!��������$�����
����������*����
�
����

!�����������
���
���

�
����
��
������
����
���������������"� ���$
���

�������
�������
�
!!
����

��
�/!�������0*�$�������������
�����������
��

$����� �����
��� ���� ��������� �
� �
�!
��� ���� ��
����"�  ����� ������

����� ���
� ����� $��
� ���� ������

� 
�� ������ ��&��� �
���� ��� ���
� ���

�
�
���
�� �� ������
��� ��
�� �� !�������� �
�� �� ����
���
��� �
�
� ��

��
����"� ����$���

����$������������"� ������



����

��������������

�
���
����
�������
���������
������
�����

��&��"�

:
���� ����������������������

�
�� ������ ������ �
� �����

��&��
�� �����

������*�����/!�������0"�



�

���7�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

��



�

� ����

2������	�����
�

.�����

*� �"*� 8���*� �"*� 5�
������*� @"*� 5�
��
��*� �"*� E�����
%*� :"*� �����

*� ."*� (���2)"�

�����
�
�� ��
������ �
��������� �
�� �������
0�� �
����
����

*�.!���� ���2��<�� %BC�/&�������

�������������<	������������
������	�
����������*�!!�D>�?D7D"����

�

.��
�H�*�3"*�����
*�."*�;

�����
�*�4"*�������
*�5"*� �&�
*�6"*�8���*�4"*�3�����*�4"*�@���%��*�

."*� 5��*� ."*� ������
�� ���$�

*�  "*� ������*� 5"*� <��
��*� 9"� �
�� 3�
����*� 4"� (����)"�

�����
�
����
��9

��'�	
������������
�������
���!������
���������
*��
'�#������
�������(�2�

;BBB"�

�

.

�
�*�;"��
���������*�4"��(���1)"�� �������'�.��
���
��
�
������$�����
�����������

� �%��������
����
������
�������
�"��9
���������������������&�,�����
����*��
���
�
���

*�

4��%�

*���."��

�

.��
��*� 9"� (����)"�  ��������� �������'� B���

����  ��
����� 
�� .��*�  ���

�
��*� �
��

�

���
��
���*�	
'��"."����
%�
�(��)*�8��%����*���'��
���������
�������
�
��������"�

�

8�



*�5"4"�(1==1)"�:�
��3���
�:���
����
�3���
�.��
��*�	
'�4"�6���
������
��;"�@�
��

(���")*� (��
��� ���  ��!�� ��������
��� (��
��� ��� ����	���� 2������*� 3��������'� 5�$��
���

��������.��
������*�!!"��>?22"�

�

8�



*�5"�4"��
��8M�%��*��"�(1==1)"�8��

������	
�������'��
�
�
����
��.����������
����"�	
'�

����
��*� 4";"� (��)*�(��
��
��� ��������
��*� ���������'������������
��������� �����'� ���?

�>�"�

�

8���*�."�(1==1)"�����
���	�������3� ��'��
�*�,&�
��'�8�����8���%$���"�

�



�

���D�

8�
���*� "�(1===)"������
�������������
��	�!�
������B���
����
���
�"�#������
��������<�%DD*�

����������*�1==="�

�

8�
���*� "*����;�������*�6"*�6������H*�;"*�	������*�6"*�;��%
���*�@"*����%*� "��
��<��
��*�	"�

(���2)"� ��!!
���
�� �

������������� �
� ��  �
������ .����
���� �
���

��
�� �
�� �����
�

�����
��*�#������������.�
-	
��	������	�
��*�B
�"�D*�E��"�>*��!������	�����

� �
������

	
����������
�����!������*��!��
�������2"�

�

8
��*�."�(1=�=)"��������������������+��������*�E�$�T
�%'����H�
�8

%�"�

�

8
��*�."�(1==�)"�?��������������������3��*������*�E�$�T
�%'�9
�������"�

�

8
��*�."�(1==>)"�����$�
��� ����(��
��*�E�$�T
�%'�9
�������"�

�

8
��*�."�(1==D)"�
��
����
����������*�E�$�T
�%'�9
�������"�

�

8
�%��*�� �
�� 8���*� 4� (����)�  ��� �����
� �
����
���
����� G� �� ������ �
�� ���������� �����
"�

��������
�����������	���*<	������������
��*�B
�"=*�E
��*�4�
������*�!!�1>�?17=�

�

8
���*� �"� (����)"�  ��� 5�
������ 
�� ;����� 5�������'� .� 6�
������ 
��  ����,� �95'�

���!'CC$$$"��������"
��C�����
�X�

�C�������>7>"�����(��������������

��1�.����������)"�

�

8
����*�4"�"��
��6����
*�9"�(1===)"�$����
��
����.���������
����� ����
�*�;	 ������"�

�

8��
��*� �"� �
�� 6��

��*� �"� (����)"� ��
%�
�� ���� ������'� ������ �
�� !�
!�� �
� ����� ��
������

�����
"� 	
�  "� ����%��%�*� 4"� 6���
����� �
�� �"�;������� (���")*�#������
���� ��� ���� E���

�
���
���#���
�
�������(��
���������������#(��;BBB�*�!!"�11?��"�

�



�

� ��=�

8��
��*� �� �
�� ;�������� 4"� (���2)� :���������
�� �
����
����

� ���
���� �����
� 6����� �
�

��
�����
����������!��
��������
��

����
������2�

�

8��
��*� �"� (���7)"� �����
�
�� �&!�
���
��� �����
� �����'� �� �����$
�%� �
�� !������!���

*� 	
'�

#���
�
�������(��
���#(��;BBE*�.�;������*�!!"�>�?77"�

�

8��
��*�4"�(1==�)"���������'���
������������*�;.'�3��������
��������������"�

�

8��%�
����*� �"� (1==�)"� ��
������ ���!
��� �����
�
���� ���� '�!
��� ��� �����
�
��� 

������*�

5

�

'�:�����"�

�

8��%�
����*��"�(���>)"� ���;�����5��������
���������
��
��T
�
����
!���?�.�9����$�
������

9��������5���������*�5

�

'�,������
���
���
�����

��(,��
�)"��95'��

$$$"
��
�"
��"�%C������C�����X��������C������!��C������!�����C��X�������
"!����

(��������������

��1�.����������)"�

�

8���*�4*�8�
���*� ��
��8��
��*��� (����)� �%�
��B���
����

�� /3��������0� �
��������
������

�����
��
������
�
�����������
���

��
��'�8��
��
���
�;
���B
�������
�����
��������

�������!��
��������
��

����
���!!�1�1�G�1�1"�

�

�������*�4"�(���2)"�� 
$��������
����
������

�
����
����������������
!��
�'���
����

� �����
�
���������"������
���(�������������#���������,�;F,��>?1�>"�

�

�������*�4"��
��9�
%��*�@"�(���1)"��;�%�
���!�����
�����
���'� ���

�
������
���!!
����

� �������
0����
������
����
�������
�"��#�����������������
��,�F�G�,����?��2"�

�

��������*� ;"� (���1)"� 8

%� �����$'� �"� �
�����*� I<����� ���� ����

� ��'� ���� �
�
����

�� 
��

���
������
�������

J"�����	����2	����������������
���9��!"�

�



�

�����

���
����*��"� (1==�)'� / ������

��

�
���
��<����
�����3�
�0*� ������
������	���
���'��
�*�

�(�C�)*�;��C.������1==�'�!!"�7>?�2"�

�

���
����*��"� (1==7)"� ���!�
�� �
��8��
�����!��'��
����
��$����;����*�����	���*'��
�����

����	�
���
���'���H
��*�:��������)*��95'�

� ���!'CC$$$"��������"�
�C���C���C1==7C���C���
����"����� (����� ��������� 

� �1� .������

����)"�

�

���
����*��"�(1==�)"��

��&���
���&!������

�+������������"�	
�7
�	���#������
��*��95'�

���!'CC$$$"����"��"�%C�����C;
�����C;�1����C���!���7"����� (����� ��������� 

� �1�

.����������)"�

�

��
���*�5"� �
��8�



*�5"� (����)"������
�
�� 	
����������;�������&������'��
��
��
�������
��

����
����� ���
���� �����
���� ���������*� �
� �"� 8��
���*� �"� �
HH�*� ."� 9�HH
� �
�� �"�<������

(���)*�#������
�������/��/88*����
!��
��

����
���

��
�
���������


����*�����
���

(	����)���!�����������"�

�

�0.�
���
�*� :"� (1==�)"� ����
�
�
� �� ����
������
4� ?	
��� ����� �
�����
�� ����
� 	��
�
� �����%���
*�

;���
'�9�������
��
���
������
��"�

�

�����
�*�4"<"��
��9
����*��";"�(1==7)"�������*����
��*��@'�����"�

�

���;�������*�6"�(����)"� ����$����!������'������
�
����������������

��($����
����
������$�
���

���;���
�����
�)*���������
���*�1�(�)'�22?>�"�

�

�������*�4"�(1=�7)"�9�
�
�������(
��������*��@'�9
���������
��@���
�����"�

�

��$��*�4"�(1=17C1=77)"�(�������������/�	���
��*�E�$�T
�%'�:���������"�

�



�

� ��1�

��$��*�4"�(1=�DC1=7�)"�/&���
���������/�	���
��"�E�$�T
�%'��
�����"�

�

����H*��"��
��5����*��"�(���1)"�����

� 
���'��������?������
��������

�
��*��
'�#������
����

�������8C������	�����'�������
	�����.����
������������� ������������������*�E
�������

11?12*����1*�,���
�
*�:�
����"��

�

�
�

�
*�4"*�;M���*�."��
��]��
�*�3?9"�(����)"�5���
�
���
��@

$������8�����
�����<
�%*�

�
����������������	����2	������������������
���
����
�������������*�8����
*�E
�$��*�

4�
������"�

�

�
�����*��"�(���1)"�9������������
���
���������	����
������������
���
�������
��*�;	 ������"��

�

�$
���H�%*� 8"*� �����*� 4"*� .H��H*� 8"*� @��
�*� ."� �
�� 8��
�*� 8"� (���>)"� .� 6������?������

3�!������������E�$���!���"��95'�

� ���!'CC��
�
�����"��"����"���C�
�����C���
���
�
�C�������C������C6������E�$�5

�"!���

(��������������

��1�.����������)"�

�

��
*� �"� (1=7�)"� 
%+����� �������� 6����� �� 
�������
��H
���� ������ ����
���� �������������*�

8
�!��
�� ( ��
������� �
� �
������ ��'� ���� +���� 9��!*� ���������� �
��������� �����*�

3������*�1=D=")�

�

��
*��"�(1=��C1=D�)"� 
$�����������
������
-������
�
�������������

��������*��
�4"��
�
����
��

4"�3�$��
�
�(���)*�����	�
���
���2�	�
��*�@����*��@'���$����.�

��"��

�

��
*��"�(1==�)"�����

�
�����������������
��*�	
���
���
��������������"�

�

��
*��"�(1=D=)"�9��!*��
���������
����������	�������������*��������*�E�$�4�����"�

�



�

�����

��
*��"��
���@�
�*�;"�(1==1)"������
�����
�!�����'�;
�%�
�?��?�!�
��3�
��?

�����:�����*�

�
'� 4"�6���
������
��;"�@�
�� (���)*�(��
��� ���9��!����������
��� ���
��� ��� ����	����

�������*�3��������*�E"4"'��������*�!!�17=?1=>"�

� �

��
*� �"� (1==�)"� ���
��
����
� �����
'� ,
� !������!���

� �
�� �%���*� �
'� �"� �"� .����� �
��  "� ."�

<�

�����(���)*�.���
�
�����	��
������������
���
���������*�E�$�T
�%'�,&�
����
���������

�����*�!!�=7?1��"�

�

��
*��"��
���@�
�*�;"�(1==1)"������
�����
�!�����'�;
�%�
�?��?�!�
��3�
��?

�����:�����*�

�
'� 4"�6���
������
��;"�@�
�� (���)*�(��
��� ���9��!����������
��� ���
��� ��� ����	����

�������*�3��������*�E"4"'��������*�17=?1=>"�

�

�
�����P�*�T"��
��@����
�
*� "�(1=DD)"� ������������;
������������
��5���
�
���
�������"�����

5	�������� 3� �������� ��� ���� 
���������� ��� ��������
��� <	���� ����
�
��*� .!���� 1=DD*�

1�(�)'�>2?7�"�

�

�

��*�9"�(1=7�)"�.��

��!��
����������� ��
%�
�*�<�������/�	���
�����$��
� *�<�
����1=7�*�

��(1)'�D1?111"�

�

:�����*� @"� �
�� 8�



*� 5"4"� (����)"� """�� �
��� 
�� 
���� �
&
�
��*� �
'� #������
���� ��� ����

����������� ��� (��
��
��� ��������
��� 2�������� #��������,� �����
���,� �������,� ����

�����
-	��*�5

�

*�!!�21?2="�

�

:�����*� @"*� 8�



*� 5"*� ��
���*� 5"*� 6��������*� �"*� 3���*�  "� �
�� 5�



*� ;"� (���2)"� ���!�
��

�&!����
���� �
� ���� 3�
�� ;�����'� .� �����
� ����� �����*� �
'� #������
���� ��� (�2*�

(��
��
�����������
���2�������;BBC*�!!���>?�12"�

�

:������*�6"��
��6��������*��"�(���2)"�;���?�����
'�.�:����$
�%��
������:������
���
�?�����

�����
!��
�*�	
'�3"�5�������
*�:"������
^��
��B"�<���*�(���)*�/���.����(�����������A�



�

� ����

/��� ��
��� #������ ��� 6��&
���� /������ ��������� ��������
��� ���� ����	�
���
���

����������*��
�������*� ���E�������
��'�@��$���.������������������"�

�

:���%�
*�@"��"�(���2)"�.���&


����
���
���
�������
����
�������
��������*�#��������.�
-	
��	��

����	�
��*�D*��2�?�>D"�

�

:��%�*�4"�(1=D�)"�������	��
����������	�
���
���2�	�
��*���@'�;�����
"�

�

:��H�������*�6"*�	����*�3"��
��8�&�

*�<"�(1==>)"�8���%�'�5���
������:
�
����

���
��6���!�����

�����	
��������*��
'�#������
���������������������<	����6�������
������	�
���2�������

��<�%DF�*�.�;������*�!!"�22�G22="�

�

:#�%*�."��
���
��
��
*��"@"�(1==�)"����������������!�
���
�������
�
����������*��
����
�������

����������������
�
�*�/	���������	��������+��������(
�������
����
���(��9,�5)*�B
�"�

1==�C	*� �95'� ���!'CC$$$"���
��"
��C���������C�

����C1==�C�#�%C�#�%"����� (����� ���������



��1�.����������)"�

�

:�����*��"�(1=��)"�#������������������������*�E�$�T
�%'��������"�

�

:�����*� �"� �
��;����
*��"� (1=D�)"�

�������� ����
��� ���� ���� ���� ���� ����"��
����3�����*�

;."'�8����
��
��6�����"�

�

:�����*��"*��
��:��
��H*�."�(1=D=)"�
����
������5	���
��*�E�$�T
�%'��

��
���"�

�

:�%�H�%�*�T"� (1==�)"�������

��� !�
� ���
���
�� �
� ����8 9,E��������
�� �
�� ���� ���%��
�
�*�

���� ���*��
�"�2*�4�!�
'�����

���;�����!���������*�!!�2=?7�"�

�

6���
����*�4"��
���@�
�*�;"�(���)�(1==1)"�(��
������9��!����������
������
����������	����

�������"�3��������*�E4'��������"�



�

���2�

�

6���$
��*�<"�(1==2)"��	��	��������2��
��
���
���������
���9����*���
��:
���������"�

�

6���*�;"*�����
*�."*�;

�����
�*�4"*����!��
*�6"��
��:�����*�."�(����)"�.� ��
��������;
����


�� �������
0�� ��
�������
�� ���
�� ����������?,���
����  ���

�
����� (��, )"� ��	����� ���

/�	���
�����'	��
���
������<�������
�*�17�(2)*�!!"��D=?21�"������!��%�*�B.'�..��"�

�

3���*��"�(1=D7)"�;�����!
$����
��������!
$��*��
'�4"*������
*�4"��������

�*�6"�,�%�����
��."�

9�������

�(���)*�����
���$���
��������2������������'��
�*�����
������"�

�

3������*�4"�(1==�)"�����#��
�
������#
��	��������������
������ ����#	��
��
�������������#��	����

'��
�*��@'�9
�������"�

� �

3����*��"*�5���*��"*�B

�5��
*��"*�3�
������*�4"��
����������*�4"�(����)"�������
���������!���

'�

�����
�
����
�
����*��

������
���&!����
��*�7
�	�������	�
���
��*��(1)'�=?��"�

�

3��������*�;"�(1==7)"���
��������
��*��������
���������
��E�$�T
�%������*�.���
�*�1==7"��

�

3
��-����*� 5"�"*� 9�����P�*� 4"� �
�� 5#�
�����
�*� �"� (1===)"�  
%�
?8����� .������ �
� ��������

	
�
�����

*� �
'� #������
���� ��� ���� 8��� ��������
����� 2�����
	�� ��� <�������� ����

.�
-	
��	������	�
��*��!��
���?B�����*�!!���2?�2>"��

�

3�����
�*��"*�3
���
*�4"�"��
��E
���
*��"."�(1=D7)"����������
�!�����

��
��������*� �
'��"."�

E
���
� �
���"<"����!��� (���)*�.������������� 2������(��
��*�3��������*�E4'�5�$��
���

��������.��
������*�!!�D�?1�2"�

�

	������*�6"*�	������*��"��
��@�����*�@"�(����)"�	����
�
���
���&!����
��
���
������
*������
���
��

!���
���
���"� #������
���� ��� ���� 2������ 3���
�� ����������� ��� <	���*����	����

��������
��*�.�;������*�!!�17�?1�7"�



�

� ��>�

�

	������*�6"��
��@�����*�@"�(����)"���������������������������
�������
���
��!���
���
�����
���
��

�
��$���������������*��
'�#������������.�
-	
��	������	�
�����	����*�5

�

'��!��
���?

B�����*�7(2)'��==?��7"�

�

	������*� �"*� ���
*� 3"� �
�� 5��"*� 4"� (����)"� �
����
������� .���
��
�� ���������� $���� B���
�

�!��
���'������
�
���
�����
�
���������
������
���0�����
����
���?���
������
���������*��
'�

8"�<���

*��"�5�������
��
���"�3
!!�� (���)*�(��
��
��� ����������*�@��$���.��������

����������"�

�

4������*� �"*� 4������*� 6"*�<��
��*� 	"� �
�� ���%*�  "� (���>�)"� .�;�
�����
� �
�� ���� ����
��������

�����
!��
�� 
�� ���-���
���;����*� �
'�#������
���� ��� ���� C��� ������
��� ����������� ���

��
�
��������	�
��*�.�;������*�!!�1=?�D"�

�

4������*��"*����
*�3"��
��5��*�4"�(���>�)"�;������
?.���
��
�������������
�9��!

��������������

�
���

��
��"�	
� "�;��$�
*��"�8�
�

��
��4"�6����%��
�(���")*�#��������������	�����

I�I�A������
�����#
��	��*��!��
���?B�����"�

�

4������*�6"��
��<��
��*�	"�(���>)"�����
�������������
���!�����
�;�&���;������
���

��
��"�

	
� �"� ����
!
��� �
�� �"�  ��
��� (���)*� 2�����,� 2���
��
��� ���� ���������
��*� 5

�

'�

�!��
���"�

�

4������*��"�(���7)"�6����
�������
�$����.!!�
�������
�;��%�������
���
��*���������
��� 
���

����	����*� 2���
��� ���	�� ��� ���� �����
��� ������ ��� ������������  
��
�� <��� ����

��������
���(��
��*���������*�7'�1���?1�>2"�

�

4
�
��

�*�@"�(1=D1)"��������������
���
������������������*�E�$�T
�%'�9
�������"�

�



�

���7�

	���*� �"� (1=�=)"�  ��� �&!����
��� 
��  ���

�
��'� 3���
?;����
�� 9�����

�*� �
'� �"� 	���*�

�����
�������#��&
�,�8
��

����������
���������
�
!���
������
��*�B
������2*��
�������'�

�"�9�����*�!!"��?1>"�

�

	����*� 3"*� @
�������*� ;"� �
�� .����*� @"� (1==2)"� 	��������� �����
� 
�� ��������� �
����
����

�

;����,�����	�
���
�������������'*���(D)'�D�?=�"�

�

	����*�3"��
��������*�8"�(1==�)*� �
������8���'� 
$��������������	
���������8��$��
���
!��*�

8���*��
��.�
��*��
'�#������
��������<�%DJ*�!!���2?�21"�

�

4
�
�

*� :"� (����)"� 	
�������
�� ��������� .!!�
������ �
� ;����� 5�������� �
�
� ��
�����

�

 ���
�
�*�;�����<
�%�
��6�
�!*� �
������ ���(
�
���� 

�������� $���
�!
��� /�	���
��� ����

���
�
���
����(
�
����9����*��95'�

���!'CC���������������"�$�"
��C����������C�
�������
�"����� (����� ��������� 

� �1� .������

����)"��

�

@�
%��
�
*�  "*� 9�
�
��*� B"*� ;���
*� @"� �
��  �����*� �"� (����)"� 	
���������� ������ �
�� �����

��
������ ��
����� �

��!�� �����
"� �95'� ���!'CC$$$"����"��C����C!��������

�C� (�����

���������

��1�.����������)"��

�

@�
�����*� "*�8���

*�4"*�;
���
*�4"*�8��%��*�6"*����$���*��"*�������*��"*�6
!��*�6"*�:���*�;"*�

@����
�
*�B"*�;
����*�3"*��������

*�4"*������*�8"��
���!��
#����*�;"�(����)"���
!��*�!�����*�

���
��'�<���!����
����
�����������$
���*�'��
���3�� ��!�����
���
���*��(>)'��7>G��7"�

�

@�������*�T"*�	�
�*�T"��
��@����

*�:"�(���1)"�9���?���������
�������

�$����.���������*��<��

KB8��&��������������������<	������������
������	�
����������*�.�;������*�!!"��>>?�>7"�

�

@
�����

*�  "� (���1)"� ��$��0�� �

�������

� �
� �� ���
����� 
�� ��
����?8����� 5���
�
��

��������"��
'�#������
�����������/	����������������������2�
�;BB8"�



�

� ����

�

@����*�6"�(����)"�

�������
������3� �'��
�����*�5

�

'�9
�������"�

�

@�����*� @"*� 	������*� 6"� �
�� 	������*� �"� (����)"�.���
�� �
� @

$'�	�!�
��
�� ����������� �
� ����

�����
� 
�� �
����� ��������� ��� ���
�� !���
���
���*� 	
'� �����
�
��� ���� ����
�
��*�

#������
�����������C����������������������
�
�����������
�
��*�5
����
�
���*��@*�.�;�

�����'�=>?1��"�

�

5�����*�8"�(1==�)"�����	���������������*�.����

?<�����"5��
-*�4"�(1==�)"�
����������=�
-	�"�

�����'�.��������?��!����"� (���������� �
��
�������������'��
�������*�5

�

'�;�����
*�

����")�

�

5����
�$*� 5"."� (���7)"� ,!!
����

��� �
�� ��������� 
�$� �����'� ���������

*� ���

��������

*�

!������!���

"�	
'���
�����
���
�� ����������!��
��������
��

����
��*�.�;������*�!!"�

11>?1�2"�

�

5���
���

�*� �"� (����)"� ���� �����
��� 3��	��� ���� .���� ��� '��
�� 

������,� ���������� ���

;����_���*� 5

�

� ���

�� 
�� ��


����� �
�� �
�������� ����
��� (5��)"� (.��������� ��
��

�95'����!'CC$$$"���"��"�%C�
������

�C�����_���C)�

�

5���
���

�*��"��
��8
����*�;"�(1===)"�L�	���������,�3� �'��
�*�:�
���9�!
���
��������
#����

/�������
�T
�
����
!����
���������
��
��;������
���

��
�0*�.
�5���9�!
��"�5

�

'�

5

�

����

��
����


����"�(�95'��

���!'CC$$$"���"��"�%C�
������

�C�����_���C���������������

��1�.����������)"�

�

;�5���
*�;"� (1==>)"�.���������
���'��
�� ������/&����
���� ���'��,����������'� ���;	 �

�����"�

��



�

���D�

;��%��*�<"� �
�� ����
�*��"� (1==2)"�B���
�;
����'�5���
�� 
��� ����� �
� �� !�������� �!���*� �
'�

#������
��������������������'�
�������
�������������������'	��
���
�*�!!�17>?1��"�

�

;��@�
H��*� �"5"� �
�� 	������*�  "� (1==2)"� ���� ?����
��� <���*� .��������'� E
���?3
���
�*�

�������������
��"�

�

;�������*��"*������*��"��
��9
����*�T"�(����)"��

��!�������
����
��������
���!!
�������
�
�"�	
'�

#������
�������������������
���(��
���������
�������(�%BG*�.�;������"�

�

;�F����*� �"*� �
��<�
����*� �"� (���)� (1==D)"�����	�
���
��� '������ ���� ���� 2�	��� ��� '����

����	�
���
��*��@'�5

���
"�

�

;�H���%*� ."*� ����
!
��*� 6"*� 	����*� 3"*� (����)"�  �
������ ���$!
�
��'� .� !�������� �!!�
���� �
�

����������� ��
����*� �
'� #������
���� ��� ���� 8B��� ��'� 
�������
����� ����������� ���

'	��
���
�*�.�;������'�1>�?17�"�

�

;�����

*��"�(���>)�;���������
�����'�.
�����
����������&��"�,!�
��
��������������"�

�

;�����*�3"��
��8����*�4"�(1==2)"�	
��
�����

'��
�����
���
���������

*��
'�3"�;�����*�4"�8����*�

9"�8

��
*�4"�,��
�
*��
���"� 
�!�����(���)*�
����
��� 
������
�
�
��� �����������	���*

������������
���
�������	��
�	�	�*�5

�

'� ���:�����������*�!!�1?�"�

�

;�������*� �"� (1=D7)"� ����
��*� �������
� �
�� ��������

*� �
'� 6"�6��!���� �
��9"� ��������� (���)*�

������ '��
��� �������������� ����	�
���
��� 
�� �� '��
�� 9����*� E�$� T
�%'� ,&�
���

�
��������������"�

�

;
��
*�  "�"*� ���
�*� �"*� ��
�;����*�<"*� 6�#��*� ."�"*� :���%�
*� @"�"*� 3�����

*� 8"� 5"� (1===)"�

�����
��
������

�
����
���
����
����'��
����
��������
�������
���
�
�����

�

�!��������



�

� ��=�

$����*� �
'� #������
���� ��� ���� .�2�%DD� ����������� ��� .���� ���������� 2��� ���� ����

����������"�

�

;M���*� ."	"� (1==D)"�  ���
��
��  

��� �
�� ������� �����
!��
�*� �
'� ��	����� ��� /��� .����

����	�
��,�1��(�)'���?��"�

�

;M���*�."	"��
��;���
�#��*�E"�"�(����)"� ���
��
������
����
����

'� ���;������
��9
���
��

;����!��� 9�!����
����

�� �
�� .!!������

� �
���*� �
'� ����	���� 2	�������� ��������
���

9��!*�=�(1)*�!!��>?1��"�

�

;M���*�."*��
��
*�8"��
��]��
�*�3?9*�3"� (���2)"� ���<
�%!����������5���
�
��5��
���
��'�

����$�
��
�� �
��� �
� �?����
�
�� �
� ��E
�$����
� �������� �
�!�
�*� �
'�#������
���� ��� ����

#���
�
�������(��
���������������#(���;BBC*�!!�12�?1>1"�

�

E�$��
*�;"<"*� ������*� 4"N"*� E��$����*� �"*� ��$����*� @"*� 3

�*� 4"*� 	H���*� �"*� ;�����
*� @"*�

�����*� "*�������*�4"��
��E�$��
*�;"�(����)"������
�
���
������
��!���'���!!
���
���
�?

����� �

��������

� 
�� ���-���
��� �
�!���
�� �
���

��
��*� 	
'� #������
���� ��� ����

����������� ��� (��
��
��� ��������
��� 2�������� #��������,� �����
���,� �������,� ����

�����
-	����(�2�;BB;�*�5

�

*��
���
�*�4�
������*�.�;������*�!!�12�?1>7"�

�

E
���
*��"."�(1=DD)"�����(��
������/����������
���,�E�$�T
�%'��
�������"�

�

,�����*�;"� (����)"� ���
���
�� �
���

�����
��� �
�� ���� 	
���
��'� 	�!������

�� �
�� �

��
�� �
��

�

��
�� !�
������K*� ����	�
���
����9�
��� #����� 2��
���*� 4�
�� ����"� (.��������� ��
��

�95'����!'CC$$$"��!�"�
"�%C���.������"!�!K	�`1�7*���������������

��1�.����������)"��

�

,0;�����*��"��
�����
�

*��"� (����)"� �
������ ����

�
������
���
����
���������
�������
�*� �
'�

#������
�����������8���/	���������������������'��
������������&�	���
����
���'
�����

;BB;*�!!��?�"�



�

��2��

�

9�����*�3"����%��*�."�	����*�3"� 
!
�
�(���2)"�.��

����������.���������������$����@�
�����

;��
��"�#������
��������<��BC4�.�;������*�D7=?D��"�

�

9���*� 6"� (���>)"�  ������� 
�� ������� �!���'� .������������� �&!�����
����

� �
� ����  �QR���� ���

�0��!���*������*�1=��*���	������������
����	����/�	���
��,�(>D)2'�>�?7�"�

�

9����

*� �"*�3���H��*� ;"��
��<�
%���*�  "� (����)"� 6��
�
�� �
�!�����

��� 5�������� ���

������
��3������.���������5���
�
���!����*�	
'�#������
�����������G����///���������
�����

����������������������
����
������������
��*�!!��D2?��D>"�

�

9�����*�3"*��
��<�����*�;"�(1=��)"�����������
���6�
����� ��
���
�����

�
�*�#��
���2�
�����*�

B
�"�2*��������������
��������������
���
�!�
�*�	
�"*�.��������*�!!�1>>?17="�

�

9�HH
*�."*�;����*� �"*� ���
����*� :"*� 9������*� 4"*� �
�� ���������*� �"� (����)"� 8�����
��E���������

�&!����
���� �
�� �������
� ���
���� ����� ����� ������ ��
�!�����

'� �,6,� $
���*� �
'� ;"�

8�����*� @"� ,������%�*� ."� ;

%� �
�� �"� <������ (���)*� 6	�������� 6���� .���
�
��� ���

/�"������,�@��$���.������������������"�

�

9
����*�T"*�������*�;"�6��������*��"*�3�����*��"��
�������*�3"�(����)"�.��

��!�����:����$
�%�

�
�� ;�&��� 9������� �
���

��
��'� �����
�
�� E
���� 5���
�
�� .���������� �
�� T
�
��

�������
*�#�������,���������"�

�

9
����*� T"� �
��;�����*� 3"� (���>)"� .� �����$
�%� �
�� �����
�
�� ��
�
�?������ �
�������

�� �
�

!�
�
����&!�
����

��
����������

*���������
�������	��������<	���*����	����2�	�
��*�72�

(1)*�!!�1?1>"�

�

9���%
��*��"�(1==7)"�#���
�������6	�	����<� �@
����	��	�������������.��������
���
���������

��������,�E�$�T
�%'�3��!����
���
�"�



�

� �21�

�

9�
%��*�@"*�B�������*��"*��
���������*�4"��(����)"�B�������!��������!���
�����
���
�������
���

� �
���������������
�
�"����	������������	�������
�����
����
��,�8D,�!!"�1=>?��D"�

�

������*��"*����*�."@"��
��.�
$�*�6"�(1===)"� ����

��&�� 

�%��'�.���
�����������
!��
��
��

�

��&�?�
������ �!!������

�*� 	
'� #������
���� ��� ���� ����������� ��� <	���� 6������� 
��

����	�
���2���������<�%DD�*�����������*���

�����
��*�;���1===*�.�;������'�2�2?221"�

�

������
�*� "��
��3
$����*�@"�(1==D)"�:
���� �
�!�'����
���������
���������
��

��

��&��

�
��E�$���
������

��!���
�?�������������

*�2	����������<��DM*�.�;������*�!!��>1?

�>�"�

�

�������*�@"� �
��8�



*�5"� (1==�)"� �%�
�����<�����
����'� ��!!
���
�� ����������

�$
�%*�

����	����2	����������������
���9��!� ��2�9������ ��������
����� ��	����*� 1(1?�)*� !!�?

2�"�

�

��
�������
*� 8"� (1=D�)"� ������� ��
�!�����

'� �� ���!� ���

�� !�
������
�� ��
������*� �///�

����	���*�17(D)*�!!�>�?7="�

�

�
%
���*�  "� �
�� ����
��� 3"� (����)"� ����������� ���
����� B���
� �
�!!���� ��!!
���
��

�
����
��������&!�
����

�
��B���
�;������������
�������
������

�*� �
'�#������
�������

3���
��
B;,�����;����3���
����������������<	���*����	������������
��*�.�;������*�!!�

1�=?12D"�

�

����������*� ;"*� ;��H*� 9"� �
�� �
�%

#�%*� ;"� (���1)"� #������
���� ��� 2�?'+��
/*� 9
��*�

4�
��������1*�.�;������"�

�

���
�

*��"*�8��

*�B"*�E����*�3"*�8�
�
��*��"*��
��*��"*�	
����*�9"*�,0;�����*��"*�6����*�."*�

<���

*� 4"� �
�� �����
��*� "� (���1)"�������

���
����
����

� �
� ���������
� 
��  �
������



�

��2��

	
��������� �
�� ��
�������
�*� �
'� #������
���� ��� �<�� ;BB8*� ��'� ����������� ��� <	����

6�������
������	�
���2������,��<��
������*�G(1)*�!!�2D�?2D="�

�

����*� �"5"� �
��8
$%��*�6"�"� (1==>)"�<
�%� �
�� �
������������*�����	�
���
���� ��� ������',�

�D(=)*�!!�21"�

�

����*� �"5"� (1===)"� ������

���!��� 
�� 	
������������*�����
���������
����4� 2�
���
��*� 2�*� !!�

���?�=1"�

�

������H� E"*� 6������� 4"*� 3
�����  "*� @


��� �"*�;a����? 
������� �"*� 9�������<"*� 9�&�
��� �"*�

����H� �"*� ����
���H� 9"� (1===)"� �?5.E�'� .
� �
���������� 5�
����!�� �
�� ����������� �
��

	


����

*� �
'� #�������
���� ��� ������������������<	����6������� 
������	����<	����

��������
����<�DD*�.�;*�!!�1��?1��"�

�

������H�E"*� �
������"�*�;a����? 
��������"�*�@


����"�(���1)"�9

�$���'� 
$���������E�&��

6�
�����

� 
�� 3���
?�
�!����� 	
�������

� ������ 

� �
� 	
��������� �����
� 
�� 9���� �
��

B�������<
����*� �
'�<	���*����	���� ��������
��� 
�� ����3� �'
����
	�*� 4"� ����
��� (��)*�

.����

?<�����*�!!�>>�?>�D"�

�

���P�����*�3"*��������b*�B"��
��	%

�
*�B"�(���2)"�	
�������������
���
��G�8�����
�����-���
���

�
�!���
���

��!����
������!�����
��!������!��
��������
*�#��������.�
-	
��	������	�
��*�

D*�!!����G���*�5

�

'��!��
���?B�����"�

�

 �
��
*� �"� (����)"� �����
?.����U� �
�� ���� �����
�� 
�� ���� I<������
�J*� 6�������

����	�
���
����
� ���	����*�B
�"�>>*�!!�7�1?71�"�

�

 �����*��"*�;���
*�@"*�@�
%��
�
*� "��
��@�
�
��*�B"�(���>)"��������
������?��
���������
���

�
������
*�����	���;BBF*���������
�������������������
���	�
������
��*�5

�

"�

�



�

� �2��

 �����*� �"*� 9
����"�  "� �
�� 4��
�H�
�%�*�."�"� (1===)"� ���������� �
�� ���� �����
� 
�� �
����������

�����*�#�����������������
��*��(�)*�!!�121?1>�"�

�

������*�8"*� 	����*�3"��
��6���*��"� (1==D)"������8�
�%�'�����������

���
���*� ��
�!
���*� �
��

�

��
��� �
��,
��
��;����*� �
'�#������
������� ����;F������	���������������������	����

?����
���������������
��������
-	���2�??$�#<�DM*�!!���=?�D7"�

�

������*� 8"� �
�� 	����*� 3"� (����)"� ������
�� �����$
�%�� �
�� ��
������ ����� �
��������"� ��'�

2���������	����*��=(�Z2)*�!!�=1>?=�1"�

�

������*�8"��
��	����*�3"�(���1)"�������
�������$
�%���
����
������������
��������*��
'�4"�����
���

(��)*�<	��������	������������
���
������3� �'
����
	�*�.����

?<�����*�!!�>�=?7�1"��

�

<���

*�4"� �
��3���*�."� (���7)"�(
��
���������'��
����������	�
���
��*����� �����

*�,&�
���

�
��������������"�

�

<���
��*��"*�;��%��*�<"��
��6
��*�9"� (1==�)"��
�!�����.����
�����
���

��
��'�8��%� �
�

����9����<
���*�����	�
���
�������������'*�B
�"��7*�E
"��*�4����1==�"�

�

<�

��*�5"�(1=��)"��	������	�������������������
��*�	�*��*�������������������
��#��
�
����

���	���*����������*�;.'�;	 ������"�

�

�<�����*�4"�(���7)"�9�����������2��6	���:����#����
����/&������
������#���
����

������*�E��%�3��
�8

%�"�

�

T����H*�;"E"�(���2)"��
$���
����������B���
���
�����

��
������
!�
��;�����5��������

�%����� ��

�� @?1�� ������
��*� �
!��������� ��
�����!�"� <������� ������

� �
��������*�

<��
�*�E4*��95'��



�

��22�

���!'CC��
���"�
���

"���C	� �CE������2C��
�
��X�����X����C@�TX7127=C;ET����H!�!

��"!���(��������������

��1�.����������)"�

�

N�
��
��
*� ;"*� ��!!�������*� ."� �
�� ��
�%*� ,"� (����)"� ��
�� ����'� �
�!����� ��!!
�����

�
����
���������
�������
�*��
'�#������
�������.�2�"�

�

N��%����
*�,"*�.����*��"��
��9��
��%*�;"�(���>)"��&��
��
����
�������
����������
���������

'�

���������

����
��?�
�!�������
�!��������"�	
'�#������
���������'��<��;BBF������������

���<	����6�������
������	�
���2�������;BBF"�!!"�D>=?D7D"�

�

N��%����
*�,"��
��9��
��%*�;"�(���2)"�3�
��?

��
����
���
����������

�
���������*�

#������
����������;BBC�����������������������
������
���������
��������	
��
�����

����	�
��*�.�;������*�!!"�1>�?1>D"�



�

� �2>�

�

�������,�

��"� �	���
	�����������
� 	���

������
��	������
������������B0�����
������
���
��3�(������������
����������

��	���� ����� �	���
	����������� +�����
����
������

5���	���������

� � � � �

��� �

��

��

��

�

������������ !�"������������!��

#��$�������
�
���� �	
��������
�

$��������

��%��������
��$���!����&��#$�	�����

���'����!�

�������	�
��
��
� �	
�	����������(���������

����$�����
��'���$���	��

����
����	��'����	#����

#�������
��

� � � � �

��� ��

)�

*����

��������%'��
�����	��������!�

� �

� � � � �

��� +�

,�

-�

�������	���������#�����	�������"�

�������

$��������������� ��

��%��������
��$���������.!�

� /0������%������#�������

&�����12��	�34��

/5�����	�%� ����$����


�#��������������	�

�����	������	���#�����
� � � � �

��� 6� *���� � �
� � � � �

��� �7� ����#��$�����������
�����	��� �����
����
�	�����

��������
����

������������

�
����
��
�

8	�&�������
	��&��
��


�'�������&�����
�'������

�����#���

� � � � �

��� ���

���

���

���

�������%'��
�����	����!�*�����'��


��!��

������	�������
����&�����
����

	����������&�

9	�������
�:�	#������

��
����������	�;���������������
�����

��	�&����.������

� <�&	�$��#�����$����

�
�������
=�����&	�$��#�

����$���#�����	������9�

 ����:�������	����������

���
�������
�	����������

>��	������������� ��

��	
�� �	��	���		�
����



�

��27�

������#����
� � � � �

��� �)�

�+�

��#!����/���� ���	��&�����
����#�

�������������


����	���!�����!�

����������
����

������	��������
��


���������������

�
����
�

0���	��
������ �

&	���		�
����

��(������
��

?�	
���	�����	
�
� ����

�� �&	�&�	�����1��'���4��
� � � � �

��� �,� >�%���&������#������������	
�!� � ��������	
���	�����
����

	���	��������	���
� � � � �

��� �-�

�6�

�7�

*����������!����� ����
�
�"����@�

>�%���
�!�

>������
��$��� �	
�A�B�
���<!�

����� ��!�

����������������

�
�������
�

���������������

�������������
�

<�&��������&��������

$�����	����
��

� � � � �

��� ��� ����"����A����� � �
� � � � �

��� ��� *����� �����"�#������&&�	�����!� � �
� � � � �

��� ��� ����	�
������������ ������C��������
��

���������#�!�

� ����$��������������

$�� ������#&��������=�

C�����
���	��#�����

����$������
������
������
� � � � �

��� ���

�)�

*����� ����"�#������&&�	���������

����
������$����A���A���A!�

����������������

����������������

�
�����������������

�����
�

"�����
���������
������

��	������C�����
��������

���
�����(���������

&	�&���
��
� D� � � �

��� �+�

�,�

B�
������� ���!�

��������
�!�

� �

� � � � �

��� �-�

�6�

�7�

���

���

���

�

���

�

�)�

�+�

�

�,�

9�	����#&��������

"������������
������;�&�	������

$�$��$��!���	�&����������

������!�

���������"����������#��������
���!�

�����
�
�� ���!�

 ����������$���� ������%�������
�

�$����

��&��#$�	�����

��� �������
�&�������������#�

���

�

>����� �����#$�	����

/?�����������
��������	��������!�

�����
���&����
��������
����	�������

���
!�

��
�:�	#������
�B�����������
���

����
�
!�

�������	�
��
��
�

�

�

�

�

�����
������
���

�
�

�

����������

���������
������


����
�

���������������

������
�

?�	
���	�����������
����

��� �	
����
�


�����
�����
�$���������

�

"��������	�������&����

2���
���3�	����	����������

���������
�������
��
����

�&���������

�

�

�

�

� � � � �

��� �-� ��� ��&������#���������������
�����

���������������� !�

� �

� � � � �

��� �6� *���!� � �



�

� �2��

�7� "�
��%����� !�>����
�����������@�
� � � � �

��� ��� "�����������!� � �
� � � � �

��� ���

���

"�����������������

�����
��
����	�
�������$����������

�����

������	����
���	�&��$�����������	�

��� ��������$�������!�$�������

$��������!�

�������	�
��
��
�

���	����������

�����
���

���������������

�	����
�

�

� � � � �

��� ��� *�������� � �
� � � � �

��� �)�

�

�

�+�

�,�

�

�-�

!�D���������	�#��������#������������

������	����
�������	�&����.�����

���#��������&�	�&� �	��
������

<#�	���%����&�	�&� �	!�

��������#���������
��
� ���������	��

���!�

<�
����������	 �	
�� ����� ������

�������	������&	�$��#�!�

!������������
!�

�

�����
�����
���

������������
����

�����������������

�������������
�

�

E� ��&��������
�

&��������	����������&��

$�� ������	
���	�����
�

���	���	����&���������

	����������&��$�� ����

��������

� � � � �

��� �6� <	�����������
����	�
���	���

��� ��

��������������@�

� �

� � � � �

��� )7� E�����������C���� ����"���
�	����
�� � �
� � � � �

��� )�� ���� � �
� � � � �

��� )��

)��

D���"�
��%����� ������!�

 ��	��
������������ �������
�

���	�@�!�

�

�

 !���������������

�����"������
���

�	�
��
������
#�

�

� � � � �

��� )��

))�

"�
��%����� !�

*����	���	���
����#�������������

��	����� ������&&���
���� �����
��

��#��$����!�

�����
�����
�	
���

������������

���	��������

<���	�����
�������
�

��		���'���	
�	����

��
�����
��������

��#&���������

�

�

�

�



�

��2D�

������
��	������
�������������4���
��5�(������������
����������

��	���� ����� �	���
	������������ �����������
����
������

+����

� � � � �

� � � � �"� �
�� 5"� ����� ���
� �&!�
��
�� ����
�������� ����
�� ��������� �
� ����
�
�!
����

� �������� ��� ."� �
�� 5"�
(���� !����
��� �&��!��)"� :�
�� �����
!
�
�� �"� �
�� 5"� ������ ������
�� ����
!���������
�!
����

"�

��� 1� NB1O�

 ���������*���������������"�
'��!�� ������ ������ 	�
���

��	����!���������	�����4�

	
���!����� ���� ����� 
�� /���� ����
������0� ��
�� ."� �
�� 5"0��
�
�!
����

"� �"� ������� �
� ����� �����
��������� �
�� ���%�
�� ��� ���������
$����������

�������������

� � � � �

��� ��
��

3���� $�� ����� ��
��� ��
���
����������"�NF1O�
<��� �

0�� $�� ��%�U� �
��
!���9�����*�6����
�U��
��
.������U� � �

.�
��� ���� ����� ����	���� ���

���� ���	��� ����� 24� ����
��������,������	�������������

�������
��� ������ �������

�����
��� 
�� �����
�
��,� ����
���
������������4�

�

� � � � �

��� 2�
�
>�
�
7�

N8E1O� 8��� 	� $
���� ��%�� �
�
�
����

����������
�U�
8������� 	� ���
%� ��� ��� 

��


���U�
	� ���
� ��� ��� 

�� 

��� ��
!
��������-�����

"�

#�
��
������� �����������	��


��	��� �������
��� � ��

������,� ����� ���� �����
��,�

���
�������������4�

<���� ������ ����� ��� �
� ����������
��
���� ����� ��� �"*� �����
�!!�
!������� ��� 5""� ���� ����� ����
!�������� ��
�
�� !��!����� ��� �"� �
�
���!��������������"�

��� � � 2���������4� �
� � � � �

� � � �F��
�	����������� �
� � � � �

��� �� � NF%CG1O� #������ � �� ������

��� ���� ��� ���� �������� ��&,�

��!
�����������	�����4�

�

� � � � �

��� D�
�
=�

;����� $�� $���� !��� �����
�
���������%������"�
/�-���������0*� /��!�����

0�
U�/��
���������!�
����0U�
NE%8G1O�

2���
��������
��������������


�����	��4�

3���� ���� ��H�� 
�� ��
�!�� 
�� ������
�������� �
� ��!����
��
���-����������
�
����!�����

"�

� � � � �

��� 1��  ��
� �
���� ����� ���� ��
���
U�

��!
��������
���������������


4%�������4�

�

� � � � �

��� 11�
1��

NE%;81O� ��
���
�������
���� ��
��� �
�

*� �
��
�
���� ����� ���� ��
���
��!�����

"�

� �

������������������������������ �����������������������������

8� ���
����
����!���������
�	�����
"� �������
����!����������
�����

�
������
����
��"�



�

� �2=�

������
�"	������
�������������������������
�����	���,��������
�

��	���� ����� �	���
	����������� +���������
������ 5���	���������
� � � � ."*�:"��
��4"�������������������������

��-��
��"�
��� 1� � �4�
����
����
���������
���

����������
������������

��-	�����������������4�

�

��� �� N81O�

<�������
����$��!���
�����4"�

<���
���������� 
�����

�
�������������������������
)I%�
����
���������
���4�

�

#����������������������

������

�

��� �� � �4���
����������������I����

���������4��������
�4�

�

��� 2� <���U�����U����U�"�� � �
��� >�

�
NF1O�	���
�����$��
��������������
������
�
������"�
� � �

#	��
����
���
�������������

I4�

4"�����

���
���$��������
������������

�������U�

��� 7� NBM1O� ��������������"� ������	����
���
�����	����
��������4�

U�$�������."������
��$�����������
���
�
���������
���
���
����

��
��

�������
�&!�����

��
���������

��
��(I�������J)"�

��� �� � ?����������I,������

����
����4%�������4%��

����,�����������������
����
�������������� 4�

�

��� D� ��
����$��������U�������
/�0K�

#���
��������I����
���

������	�����G4��

�
�!
����

�������������"�	
�����*�$��
�
:"������I��
����$��������UJ�����
��������
���������
��!����
����������
���
�
�!
����

��
�
���������
��
���$�������
���$
�%�*�$���������

���
������
��
$�
�"�

��� =� N8;1O�T���"� � �
��� 1�� <���0��
������������
K� ?����������I����
�4� �
��� 11� 3��*�����0��$�����$��

!�����c�
� �

��� 1�� ,���

0��!�����������"� ��
�����������
����

����������
�����������G4�

."��

����������
�����������

����
��������
����������
*���%�
�����!
�������
�
�����������������
��

���������
�
�����
�
�"�

��� 1�� E
�����	����
%�$��
��
����!�������������"�

���
���
��������I4� 3
$����*�������������

��
���

�$���
���
���
�$����
���
����������
��
������"�

��� 12� � (
�������4� �
 
���� 1>� N;81O�I��
���
���
��

�
���
��$����
!�
�����
�U�
$������UJ�

�  �������
��������$��
�4"��
��:"�����
�����������������
��

�����������

"�



�

��>��

������
�)	���
����
������������������������
�����	�������

��	�����	�
���
��

����� �	���
	����������� +�����
����
������

5���	���������

� � � � �

��� 1�
��

9����*���U�4"*��
����$������U���U�

����������*�!�����*�4"K�NBBK8B1O�

?
�����������������4,�

 �����
������
��

������$��������
�
�������
$��������!��!
���
������
��
���������
�
������
�
������������"�8���������
�����*����������
������*�$����
����
����!����
��!��������
�
�!�
�����$����
��
��
���
������"�<����������
."��������

����
�����

������

��� �� E
�!�
����"� � �
��
��!� 2�

>�
NBBK;B1O�I.
�U�$���$������!�
�����
��
�
��
$����������
���������
����
��
�����
������

KJ�

(	�
���������� 
���

���������
�����������

����������!����
�,�

�����
��������������

 ������������

�

��� 7�
��

	��

0��-����U�
��������#������-�����

K�NBBKGB1O�

� ."�!
��������!�
������
�
������
��#����
�����������
���
���
���
�����-������������
-�����

�

"�� D� T���*�����0��#������-�����

"� � �
��� =� <�
���
������
����
������K� �4���������������

������0-	���
��1�
������

�
�����
�����-������
�

���
���

"�4"�����


���
���
��
�

"�� 1��  ���0��#����

��$
��� #�
��
����������

�������
���"	���

����4��	�������
����

�

#���
� 11� NBBKCB1O�	���
����
����-�����

U� � �
��� 1��

1��
���U�
��������������$�����U�
��0��#������������%�
����-�����

"�

�  ��������

�������
����
�����
/�

��
�0�
����������*��"�"*�
$�����������-�����

*�

������
��!��

#���
�� 12� NBBKFB1O�,%*�	���
�����
%�������
����
�
��
���
��
�$����
������-�����

C�

� �

��� 1>� .��������c�NB8KBB1O� � �
#���
� 17� U���
��
����
���������-�����

��
������

�
�$��"�
�4���!�����������

��������
���������

�&�������

�

"�� 1�� NB8K8B1O�,
�*��$
*������*��
��*�����*�
��&*�����
*������*�
�
�*���
U�

��	��
��������
���*

������ �
�������
��������������������

��-	����4�

�

�



�

� �>1�

�

�

�������
��	�
�������������
���������	��
�����
���������������

������
��

�

�������
��	�#$��������������������������������
�����������



�

��>��

�

�������
�"�	�#$�����������������������������������
����
�'������
(�

�

�������
�)	�
� ��������� ����
����
�� ��� ������������� ��������
��� ��� ��

������ �����
�� ��� ���� ������ ��� ���� �������
��� �
������
� ���� ��������

����
�� �
�� �
�� ����� ��� ���� �:� ����������� ������ ������%� �
������� ����

���
������������������:������������ �����������������������
����������

�����%�����
�����������!�



�

� �>��

�

������� 
�*	� 4������� �$������ ��� ������� 
�)%� ���� ������
�� ����� �� ������

������������������:������������

������ �

�������
�-�	�#$���������������
������������ ����%���������
��������
�����

������ �
�� ��� ����� �����!�� ����� �����
����
� ���������� �� ��$��� �����
��

����� ���� �
������
� �
�� �����:� ������������ ���� ������� ������
�������

��������������� ��%� �������
��������������� ���� �������
����A���� ���������

�������������
�����������



�

��>2�

�

�

������� 
�6	� 4������� �$������ ��� ����� ��� ������� 
�-%� ���� ����� �� �������

������
�������
������
%��������������������������������
�������������
�

���'����
�(��



�

� �>>�

��$� � ������������	��

	������*� �"*� ���
*� 3"� �
�� 5��"*� 4"� (����)"� �
����
������� .���
��
�� ���������� $���� B���
�

�!��
���'������
�
���
�����
�
���������
������
���0�����
����
���?���
������
���������*��
'�

8"�<���

*��"�5�������
��
���"�3
!!�� (���)*�(��
��
��� ����������*�@��$���.��������

����������"�

� �

� 	
� ����� !�!��*� ���� ����
�� 
�� ����� ������� �

��������� ��� $����
�� ���� ����������� �����$*�

�����
�
���
��������
��
���������!��������������*��
����������
���
����������
��������
�����

!�!��"�

�

4������*� �"*� 4������*� 6"*�<��
��*� 	"� �
�� ���%*�  "� (���>�)"� .�;�
�����
� �
�� ���� ����
��������

�����
!��
�� 
�� ���-���
���;����*� �
'�#������
���� ��� ���� C��� ������
��� ����������� ���

��
�
��������	�
��*�.�;������*�!!�1=?�D"�

�

� 	
� ����� !�!��*� ���� ����
�� 
�� ����� ������� �

��������� ��'� �
�������
�� ���� �����
� ���
��� 

�

���-���
��������*����
�������
�����!�!��*���!���������
������!
�
����

���
�
�������
���
��

�������������*��
�������!!������

�
���!!�
��������
������!���
���
������+�!�
����
�� ����

������ 
�� ���� ������!�
�
������� �&��!���+� !�
����
�� �$
� �����

��
�� ���� �
�
����

��
�� ����

!�!��*� ����� ��� ���� 

�� 

� /�������*� !���
���
���� �
�� �����
0*� �
�� ���� 

�� 

�

/�

��!�������
�������'� �
����
��!������!���

0+��
���

�������
�� �
��
�������
�� �����
���

!
�
���
��������
�����
��
�����!�!��"�

��

4������*��"*����
*�3"��
��5��*�4"�(���>�)"�;������
?.���
��
�������������
�9��!

��������������

�
���

��
��"�	
� "�;��$�
*��"�8�
�

��
��4"�6����%��
�(���")*�#��������������	�����

I�I�A������
�����#
��	��*��!��
���?B�����"�

�



�

��>7�

� 	
� ����� !�!��*� ���� ����
�� 
�� ����� ������� �

��������� ��� $����
�� ���� ����������� �����$*�

�����
�
�� �
�� !������!���
�� �
� ������
�� 
��� ���� ��!������� �������*� �
�� ��������
�� �
��

��������
��������
�����!�!��"�

�

4������*��"�(���7)"�6����
�������
�$����.!!�
�������
�;��%�������
���
��*���������
��� 
���

����	����*� 2���
��� ���	�� ��� ���� �����
��� ������ ��� ������������  
��
�� <��� ����

��������
���(��
��*���������*�7'�1���?1�>2"�

�

�  ��� ����
�� 
�� ����� ������� $�
��� ���� ����������� �����$*� �
�� ��
��� ���� !��
��!���� ��
��

�!!�
������ �
����%���!���
���
��� ��
�� ���� ���
����� �
�� ��
��!��������� ����������� �
� ����

�������*��
�����
�!
����������
������

��&��
���
�������

������
"�

�



 357 

CARLO JACUCCI, HELEN PAIN, JOHN LEE 

PRACTICES OF COLLABORATIVE AUTHORING 
WITH VIDEO EPISODES 

Designing for accountability of learners’ methods in re-using video material 

Abstract. In this paper we explore collaborative re-use of educational video. The focus is on how to 

design supporting media in relation to how users jointly constructed a shared understanding of the tasks at 

hand. We explore the collaborative tasks of constructing collages using episodes of recorded speech, 
including tutorial dialogues and broadcast talk. The practices were devised, recorded and analysed both in 

digital environments such as Powerpoint, and in physical settings in which hard-paper snapshots 

embodied the video-clips. We report problems that emerge from such practices that relate to the open 
interpretation of the representations, and the need to rely on this to achieve active spectatorship. Our 

discussion relies on how users collaboratively conduct the tasks and appropriate the tools. This suggests 

some principles that address issues of designing support for collaborative learning in which digital video 
is used as a resource. 

1. INTRODUCTION 

Tools for producing, accessing and modifying digital video are enabling new 

educational practices. Attempts to engage learners in exploring tasks with such 

resources can inform the design of constructive and collaborative learning practices. 

However, if the aims are to realise the potentials of digital video and authoring tools 

by fostering learners’ ‘active spectatorship’, critical thinking and participation, and 

by engaging learners as information designers, problems related to the production 

and interpretation of visual arts may be encountered. The access of these resources 

in contexts of use prompts their interpretation depending on background and 

interests that they evoke but that are not directly represented by them. To understand 

their effectiveness it is often not sufficient to rely on empirical studies of personal or 

collective acts of reading (as studied by sociology of reception). The aim of this 

paper is to contribute to an understanding of such problems and to propose 

directions for learner-centred design for these distinctive media through constructive 

activities. We are concerned with collaborative practices in which video episodes are 

treated with a degree of ‘openness’ for interpretation. This will allow us to formulate 

the design problem around a conception of ‘collaborative learning’ that is centred on 

the issue of learners’ building of a ‘shared knowledge’ (Koschmann 2002, Arnseth 

and Solheim 2002). The example in section 2 will permit to define the questions 

more in detail in section 3. The empirical study in section 4 will address them 

presenting a new setting, and lead to the discussion in section 5. In the discussion we 

will draw some consequences of addressing the problem in our context and propose 

more general conclusions about designing supporting media for collaborative 

authoring with diverse multimedia objects.  

In: B. Wasson, S. Ludigsen and U. Hoppe (eds.), Designing for Change, Kluwer Academic Publishers. 
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Recent research has addressed the effectiveness of tutorial dialogue videos as 

educational resources (Cox et al. 1998) and the possibility of fostering active 

participation of ‘overhearers’ in such videos (Lee et al. 1998). Numerous systems 

have been designed that provide ways of supporting collaboration through media 

that combine video and other media-texts, including annotations, hyperlinks, and 

multimedia compositions (Liestøl 1994, Plowman et al. 1999, Cadiz et al. 2000). 

Several problems affecting learners’ experiences have been documented in these 

studies. Some of them are still poorly understood: learners being ‘overwhelmed’ by 

distracting functions of the technology, being distracted by the ‘syntax’ of the task 

or being ‘disoriented’ or ‘overloaded’ with information in their ‘exploratory’ 

activities (e.g., Pang and Edmonds 1994, Liestøl and Morrison 1998). In general, the 

following goals are still relevant to these contexts: how to make knowledge-

construction overt; how to maintain attention to learning goals; how to provide 

process-relevant feedback; how to give to learners the responsibility for contributing 

to each others’ learning (Joyce 1999). 

 

 

 

 

 

 

 

 

 

 

 
 

 

Figure 1. Two snapshots from the clips used in the first study. 

2. FIRST STUDY 

Two learners are engaged in collaboratively constructing and presenting a hyper-

media composition, using physics lecture notes and pre-existing short video clips of 

students dialoguing about physics issues (figure 1). The instructions are that the 

clips should be incorporated in a Powerpoint presentation in order to represent a 

‘point of view’. 

Observations. Learners reiterate sequences of actions selecting multimedia objects 

and combining them together. The task is open-ended and at some point each pair of 

learners starts redefining the task. Learners’ “understanding” of the content of the 

video episodes influences and is influenced by the use they make by placing them in 

the presentation. By looking at the discursive structures they put in place in their 

compositions, or at how they present them to others, we can get insights about how 

they critically interpret the videos. Learners’ interpretations are not only critical, but 
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can also be driven by the use they make with the representations. They serve various 

expository functions or syntagmatic forms. They can constitute arguments, by 

putting forward a thesis and supporting it; narratives, when the driving motive is not 

truth but action; collages, when associations between multimedia objects create new 

meanings. These alternative uses can suggest alternative epistemologies that learners 

followed in conducting some inquiries. Their practices are mediated by the 

representations they share in the authoring process.  

In spite of the poor visibility of learners’ collaboration around these issues 

through the interface we have used (Powerpoint), we can make the following 

general observations. (1) Seeking unity: the main activities in which learners are 

engaged aim to create unity and coherence among a given set of multimedia items; 

(2) Inaccessibility of the ‘a priori’ conditions: learners are prompted to choose an 

interpretation and display a point of view. But the original objects are chosen, not 

produced, by them ‘a priori’; (3) ‘Openness’ and ‘closure’ of texts: by framing them 

in the presentations, sometimes texts’ (videos) interpretations get closed to various 

degrees. This can suggest preferred readings, or open a field of possibilities for 

interpretation. This is similar to the property of texts’ openness, defined by Eco 

(1967). In this sense, readers’ active engagement in interpreting framed texts can 

become more important than “right” answers; (4) Interpretation as production: if we 

can regard learners’ compositions as being ‘authored’ it is because they are the end 

of an interpretation. Such interpretation is also a production because it has realised 

itself through selection and composition. By framing the videos in hypertexts the 

dialogue utterances get ‘relocated’ (Linell 1998), learners de-contextualise and re-

contextualise them. 

In conclusion, framing multimedia objects engage readers in reconstructting 

the original context and ‘intended’ interpretations (even if there aren’t any). But 

relating such activities to learning is problematic. In the example, the layout of the 

shared interface probably suggests solutions, and resolves steps in negotiations 

about what perspective the collaborative project should take. By looking at this 

example alone we cannot conclude whether features of the mediating tools do 

implicitly suggest to learners an epistemology for conducting inquiries, or whether 

learners would come up with different practices in sensibly different interfaces. 

3. QUESTIONS 

Learners found ways of accommodating features of the video episodes such as their 

incomplete and allusive characters, and their openness to diverse interpretations. 

Some problems arise. 

A problem: ‘alternative epistemologies’. Like pedagogical designers, participants 

use media material, tools, language to redefine or recontextualise references to 

multimedia objects, and such usages have a relevance to how learners jointly 

conduct inquiries in the first place. Our interest is beyond providing means to 

accommodate such features of video and multimedia authoring tools for collabo-

ration. We also question in what sort of inquiries learners can be supported. 
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A problem: arguing and negotiating. The video episodes are semantically rich and 

the task open-ended, and the boundary between misunderstanding and disagreement 

is narrow, as it is a general problem in collaborative learning settings (Dillenbourg 

1999). In our case learners can easily create a presentation without really engaging 

with its content. Since learners’ roles are not well defined—compared to similar 

practices in professional contexts, like news media language production—motiva-

tion or space for negotiation may be lacking. These problems call for a redefinition 

of the research questions in our context. 

A question about interpretation and use: how do learners transform multimedia 

objects into ‘artefacts’? A critical issue of the collaborations we consider is that they 

may aim for objectivity or propaganda, and at the same time be highly subjective. 

Learners’ participation as observers and readers changes as soon as they treat the 

representations as artefacts, as opposed to mimesis of reality. This is characterised 

by the awareness of the presence of authors and interpretations. When learners 

create an order in the setting through their inquiries, they rely on a variety of 

methods to transform and locally design representations. Are such methods 

instructed, or do they arise as constituent practices? How can we investigate and 

facilitate such methods in different disciplinary settings? 

A question about design and use: how to support the accountability of learners’ 
practices’? Returning to the general question we raised earlier, supporting the 

‘practices of meaning-making in the context of joint activity’ (Koschmann 2002) 

means, in our case, designing for accountability (Eriksén 2002) of learners’ methods 

in conducting their task collaboratively. By describing a perspective for using video 

material we need to rely on the empirical analysis of learners’ practices in becoming 

aware of competence systems which are autochthonous to the distinctive media and 

material surfaces they used, such as videos, edited sequences, collages, and to 

provide learners with an environment that permits their methods to be inspectable. 

4. SECOND STUDY: A PHYSICAL SETTING 

This section addresses the problem of making learners’ collaboration more accoun-

table and the issue of the design of authoring practices in which the original repre-

sentations are interpreted and ‘framed’ into physical compositions. We will look at 

the case of facilitating learning about the history of European politics. An instructor 

provided some diverse video episodes displaying speech interactions between both 

experts or novices, aimed at giving learners access to a variety of languages and 

ways of talking about a restricted set of issues. The instructor didn’t test in advance 

the effectiveness of the video episodes as a way to deliver to those learners and in 

that context some intended meanings. Instead of pointing learners to his own 

interpretations, he gave the set of clips to use in an open ended authoring task. 

Although he had selected and chunked each clip, to some extent framing them, they 

were not introduced, concluded, commented on, nor titled, but simply numbered and 

made available. Five pairs of learners were instructed to make use of a set of 
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physical items to produce a physical collage on a table, in which eleven short video 

episodes were embodied in coloured snapshots. Learners were engaged in looking at 

and annotating them, and then in jointly building a shared representation. They 

presented selected clips in a compound composition, to synthetically represent the 

controversies according to an emerging point of view. The composition was a 

collage in which they could integrate various information items and artefacts. 

Subsequently, they presented the installation they made to others with the aid of a 

laptop for showing the videos indicated at any point in the presentation. 

 

 

 

 

 

 

 

 

 

Figure 2. Accessing the clips through a laptop and composing an installation 

Three episodes were taken from a radio interview with a Professor of Politics, four 

were comments on this interview by an European foreign politics expert, and four 

were segments of tutorial dialogues between students (two were naturally occurring 

conversations, two displayed students in devised improvisations—figure 3).  

 

 

 

 

 

 

 

 

 

 
 

 

Figure 3. Two examples of clips used in the second study 

The objects learners used to construct the composition included coloured card 

mounted snapshot for each video clip, white hard-paper cards, blue-tack, pens, and 

coloured tape to define areas on a white table surface. The compositions produced 

are quite diverse (figure 4 shows examples a, b, c and d). Example (a) in figure 4 is a 

composition in which video-cards are annotated and displaced in layers. The 

construction has four faces, each one giving a different perspective of a problem. 

The inner layer inside the construction represents a driving question, and the outer 
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layers can suggest higher degrees of abstraction. A similar idea of using sides of the 

same construction to display different perspectives of a problem is implemented in 

example (b). Here there also is an argumentative path of standing signs with 

annotated video cards suggesting a starting point for exploring the construction. 

 

 

 

 

 

 

 

 

Figure 4. Examples (a, b, c, and d) of installations produced by different pairs. 

Example (c) displays a simpler idea of physical path as a sequence of standing cards. 

Here video-cards are associated to the next in the sequence by thematic cues. The 

physical display of the sequence makes a curve to represent an impasse. Also 

example (d) displays standing cards on the surface, but the paths radiate from a 

central annotated video card. 

Table 1. A synthesis of features of our approach to devising and exploring the tasks 

Performing and capturing Capturing spontaneous interactions, 

scripting and devising improvisations. 

Multiple originators 

 

Mass media, documentary, teachers’ 

and learners’ talk and interactions. 

Multiple genres 

 

Broadcast material; naturalism and 

realism in representing natural 

conversations, interviews. 

Producing the initial 

material 

Episode-based 

 

An instructor has selected and 

chunked episodes. 

Open task 

 

The instruction is to create an order by 

representing a point of view. 

Itemised access 

 

Each card corresponds to a video 

episode. 

Spectatorship Access and readership both in pairs 

and alone. Pairs also perform a 

presentation of their installation. 

Instructing and 

enabling the tasks 

The physical setting 

 

The physical objects have references 

to the digital environment; they enable 

activities of bricolage. 
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5. DISCUSSION  

Essential features of learners’ collaborative work concern how they create artefacts 

through interpretation and use, and how they achieve a common understanding. By 

observing learners’ work with physical collages we get evidence of the diversity of 

ways to appropriate the objects and representations, and to build a local language to 

deal with compositions. In the light of research on the pragmatic aspect of reading, 

we consider the relationship between interpretation and use of the representations. 

Methods for timely re-use artefacts produced, in order to account for joint work, can 

ground the problem of designing supporting media. 

5.1. Learners interpreting and using representations as artefacts 

In “Opera Aperta”, Eco (1967) addressed the problem as to how and to what extent a 

text should foresee the reactions of its addressee. Eco (1981) tried to find the roots 

of artistic “openness” in the very nature of any communicative process as well as in 

the very nature of any system of signification. This led to enquiring how “an artistic 

text contains, amongst its major analyzable properties, certain structural devices that 

encourage and elicit interpretive choices” (Eco 1990: 52). Participants in our studies 

do make use of such devices. They transform representations by framing and 

embedding the multimedia objects. Interpretation and use are aspects of the same 

achievement. 

Affecting texts’ ‘closure’ by framing. By framing them, learners arrange multimedia 

objects and create juxtapositions, making discoveries about new meanings that get 

created. This happens according to quite different principles, for example, 

continuity (aiming at smooth transitions, and at the devices of compositions), or 

contrast (producing new meanings by the clash, comparison or contrast of two or 

more objects, in images, films, texts). When learners author the multimedia objects, 

they select and give salience to elements of the representations. The activities of 

‘framing’ concern  what is explicitly displayed and what is left out. These actions 

‘close’ the range of possible interpretations that readers can give. The term 

‘framing’, from media studies, essentially refers to selection and salience. In the 

practices we have observed this is a driving motive, practical methods being 

collected around the making of salience. This doesn’t exclude the relevance of their 

act of critically interpreting the representations, but it emphasises the course of 

actions in which texts’ interpretation is realised by their use. 

Embedding and quoting. Learners need to accommodate that the recordings, just as 

speech utterances in general, are essentially incomplete and allusive. By editing 

them together participants need to adapt their inherent occasional and elliptical 

character, in order to achieve some unity. Also, most of the information used is 

second-hand—they report what other people say—and the production as well as the 

reception of such mediated discourses are fragmented, because there are multiple 

originators and a fragmented audience. The concept of embedding, as referred to by 

Bell (1991) in analysing the production of ‘news media discourse’, reveals important 
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features of such practices. By ‘embedding’ participants quote and juxtapose original 

texts. This motivates negotiations when the problem becomes “how do we use it” 

instead of “what does it mean”. Quotations can focus the readers’ attention on 

textual functioning rather than on text critical interpretation, as they generate a 

tension between the original integrity of the video episode and the possibility of 

reintegration. This opens a whole range of means to elicit responses in readers. 

Both framing and interpretation are generally governed by conventions and rituals 

(Bell 1991).  In the current setting, a challenge is to create environments for 

collaboration without trivializing the task: learners should be able to culturally 

determine their conventions and rituals and apply them in the authoring and 

interpreting processes. In other words, we can favour learners’ treating of 

multimedia objects as ‘cultural artefacts’ (Suchman et al. 1999). 

5.2. Accountability 

The problem of understanding the ‘practices of meaning-making in the context of 

joint activity’ is a core issue if we are to improve and support the learning practices. 

The problem of designing for a system for using digital video in collaborative 

practices ultimately becomes the problem of discovering new practices. Like 

Suchman et al. (1999), by the ‘developing of the system’ we intend 

… not the creation of discrete, intrinsically meaningful objects, but the cultural 
production of new forms of practice. (Op. cit.: 404) 

Koschmann (2001) points to the need for documenting how learners do learning, 

and to regard this as being quite different from researching learning outcomes 

isolated from situation of use. Referring to Problem Based Learning (PBL) sessions, 

he argued for practice-based descriptions, as opposed to theory-based and 

procedural descriptions: 

 “Participants within a PBL meeting, for example, must construct their own 

interpretations of what it means to “formulate a problem” or to apply their knowledge.” 

To create such interpretations they don’t begin by asking themselves how shall we 

proceed to undertake some prescribed action? Instead, their interpretations of the 

prescribed actions are negotiated interactionally on a moment-by-moment basis. What 

needs to be explicated, therefore, are not the abstract instructions that tutors and 

students follow (or fail to follow), but rather what they do when they say they are doing 

PBL.” (Op. cit. 2001) 

Our research agenda is centred on the problem of relying on locally, practically 

accountable methods that learners use. Earlier studies on ethnomethodology to 

describe laboratory work (e.g., Lynch et al. 1982) have focussed on a similar 

question. The locally produced events with which students turned laboratory 

instructions into actual inquiries are described as embodied practices, for how they 

were circumstantially contingent and ‘found only in and as a course of locally 

situated work’. They are described ‘in the spatiality of the arrangement of the lab-

table’s display’, and for how they are done unwittingly. Collaborative activities, in 

our setting, can be analytically collected around the theme of building shared 

knowledge through: (1) Framing in spatial arrangements. The participants’ 
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embodied work with the material surfaces constituted spatial arrangements in which 

the reified multimedia objects were framed and made accessible, leading  to 

extensive interchanges between the two participants in the course of the task. The 

quality of such interchanges relies on how they appropriated the resources for 

representing the problem. Through these activities they redefined the task at hand, 

and made their actions coherent in inspectable details; (2) Accounts of procedures. 

Comments and problems in negotiating the meaning of what was said were fitted to 

features of the emerging representation. They were exploited by the participants to 

give an account of their  representation; (3) Assembling and re-using methods on the 

basis of results in hand. These features become apparent when we take into account 

their ties to the sequential organisation of the task. 

5.3. Conclusion 

If we want to discover effective ways of using video material as a learning resource, 

we can engage learners themselves in such practices as interpreting, editing, framing 

and presenting them, which usually pertain to pedagogical designers. Under certain 

circumstances and with the aid of some media these can be effective collaborative 

learning practices. In order to be able to make judgements about this, we must 

account for collaborative practices that emerge and study how media tools get 

appropriated in the course of joint activities. If we aim at the quality of the 

collaborative learning, we need the learners to be able to account for each others’ 

learning practices, as in our second study. This goal follows from conceiving 

‘collaborative learning’ as the ‘practices of meaning making in joint activities’. In 

identifying a major interest for research on Computer Support for Collaborative 

Learning, Koschman (2002) proposed that 

CSCL is a field of study centrally concerned with meaning and the practices of 

meaning-making in the context of joint activity and the ways in which these practices 
are mediated through designed artifacts. (Op. cit.: 20) 

In our context we focus on the practices of construction—or deconstruction—of 

texts performed by interpreters and authors, insofar as such practices are 

implemented, encouraged, prescribed or enabled by textual compositions. Learners’ 

methods to accomplish such practices seem to operate independently of any 

professional or pedagogical interest, and do not rely upon approved methods of 

inquiry. They provide a rich context to inform the design of media and artefacts to 

support collaborative learning. 
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ABSTRACT 

This paper addresses design agendas in Human-Computer 

Interaction and neighbouring fields motivated by the mixing 

of areas that were mostly kept separate until recently, such 

as media studies, performing arts, computing, and 

ubiquitous or tangible interfaces. Referring to new 

developments in this interdisciplinary research area, and 

moving from three specific design cases, this paper 

proposes a critical design agenda that pragmatically joins: 

concepts from media studies, tangible or ubiquitous media 

design concerns, anthropological perspectives to 

performance and practices of theatre performance. 

 

ON DESIGN AGENDAS AND UBIQUITOUS MEDIA 

A discussion on design agendas in Human-Computer 

Interaction and neighbouring fields is made particularly 

timely by the mixing of areas that were mostly kept separate 

until recently, for example, media production, computing, 

and ubiquitous or tangible interfaces. We refer to this 

mixed area with the concept of ubiquitous media, for which 

we propose a critical design agenda. For HCI in general, 

different design agendas and approaches can set different 

priorities privileging a certain aspect of the design, for 

example, the social, the cognitive, usability, or efficiency; 

they can point to a vision as pervasive computing or 

ambient environments, addressing predominantly some 

settings or scenarios; they can make use of different design 

methodologies and conceptual frameworks.  

Several new design agendas and approaches have surfaced 

recently. Dourish [11], drawing from ethnomethodology 

and phenomenology, proposes a new model of human-

computer interaction based on the notion of embodied 

interaction that he defines as “the creation, manipulation, 

and sharing of meaning through engaged interaction with 

artefacts” (p. 126). While providing a set of principles 

around embodied interaction, Dourish recognizes that 

questions of “how it should be developed, explored, and 

instantiated remain open research problems”. Other 

approaches have critiqued the ‘disappearance’ of computers 

in the environment and the strive for embodied interaction, 

suggesting that these design ideals may be unachievable or 

incomplete and proposing seamful design and design in 

heterogeneity as alternative or complementary agendas 

[10]. A design philosophy and agenda for everyday 

computational things has been proposed [17], where 

meaningful presence is contrasted to previous imperatives 

from usability as, for example, efficient use. In this design 

approach, time is the central parameter as exemplified by 

“Slow Technology” and aesthetics is the basis to design 

presence. Designing for the user experience and its social 

dimension co-experience [13] are also related attempts to 

define design agendas for HCI and related fields. Lately, 

designing pleasurable products and design for emotions are 

growing areas of research into designing interactive systems 

[6,22]. 

Unlike the above approaches, our contribution joins 

pragmatically the following elements into a critical design 

agenda: 1) concepts from media studies, 2) tangible or 

ubiquitous computing programs, 3) anthropological 

perspectives to performance and practices of theatre 

performance. 

Based on experiences from three design projects we outline 

a programmatic manifesto that contains the following 

themes:  

• applying concepts from media studies as generative 

principles to realise potentials of ubiquitous media 

• investigating novel practices and forms of participation 

in multimedia production and use  
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• applying concepts from anthropology of performance 

to situate interaction within events, expression and 

experiencing 

• approaches to devising collective action from the 

practice in the performing arts that translate into 

interaction design to ‘make sense’ of the role of space, 

artefacts, constraints, senses etc. 

PROVOCATIVE EXAMPLES 

Media literacy in physical environments 

The case studies described in the following (one of which is 

more extensively reported in [20]) are a series of 

collaborative authoring practices devised with groups of 

primary school pupils. They were engaged in working at 

specific media analysis and production tasks in a physical 

environment endowed with responsive features through 

barcodes/barcode-readers or camera recognition tools. The 

studies aimed at devising practices to rearrange, produce 

and modify audiovisual recordings in order to create 

different genres, including documentaries, advertisement 

and news. Pupils could select, edit and produce multimedia 

material through a series of collaborative tasks of reading, 

scripting, interpreting, annotating, editing, video-shooting, 

and composing visual and temporal recordings. The 

environment enabled them to do so partly by acting and 

manipulating digitally ‘augmented’ physical objects. 

In these studies we aimed to devise practices in which 

media texts are not just ‘vehicles’ but are employed as 

workable material and rearranged in physical environments. 

Such a context demands practical approaches to design. 

The design case addressed media literacy, and we had to 

make practical choices to explore and define forms of 

media access and deconstruction. Matters of aesthetics: 

form, content, and in particular the creation and disruption 

of unity need to be addressed through practical attempts. 
 

 

Figure 1. Media co-authoring in space: collaborative 

‘composition’ of media texts in responsive environments 

 

The tangible interface, as well as all the aspects of the 

‘infrastructure’ had only in part been designed in advance. 

They were developed further in collaboration with pupils 

and teachers. The description given in [20], focuses on how 

they enabled creative practices in which media ‘access’, 

‘deconstruction’ and ‘authoring’ acquired specific forms. In 

order to provide a basis for the discussion, here we will 

highlight the ways in which the designed features were 

integrated by the participants in their work and enabled 

specific kinds of cooperative work in the setting.  

Physical and digital features of the artefacts can be 

integrated according to instructions, rules, conventions and 

procedures, either imposed or made to emerge. Our study 

addressed the ways in which this can be achieved through 

practical attempts to engage participants in making sense of 

new activities. The goal of the practices in the schools was 

to provide pupils with the necessary skills and resources in 

order to ‘access’, ‘deconstruct’ and ‘author’ some genres of 

media compositions through which the subjects taught can 

be represented. An underlying assumption of the approach 

is that abilities to critically read media texts cannot be 

addressed fully without favouring also the acquisition of 

expressive abilities of authoring with the same sort of 

media texts. In this sense, we aimed to turn the knowledge 

of media languages that pupils acquire in their daily life 

into a resource. ‘Tangibles’ provided new opportunities to 

apply such a resource to critical reading and composition of 

documentaries, trailers, interviews, adverts, reviews and 

other broadcast or narrowcast media genres. 

    

  (1)                                           (2) 

Figure 2. Tangibles and interactive features (1): physical, 

visual, interactive features, and symbols, icons and indexes 

to digital audiovisual recordings. In this picture the media 

texts segmented, rearranged and packaged into physical 

formats are to deconstruct a commercial of crisps (2). 

A set of practical tasks addressed the deconstruction of the 

language of documentaries and other common media 

‘languages’[4]. In order to train pupils on reading and 

modifying instances of genres of media texts, we addressed 

different types of TV news, documentaries and interviews. 

Inevitably, and relevantly for the discussion in this paper, 

we aimed at devising open ended tasks and we had to trade 

off freedom of expression and the imposition of rules and 

conventions. In contrast with most traditional video editing 

suites, the setting devised in the study enabled some simple 

forms of physical manipulation and rearrangement of 

temporal recordings. Video episodes were mostly 

represented on physical objects and displayed on screens or 

projections by physically acting on them, thanks to the 

interactive features. 
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Emerging Themes 

A major question in devising collaborations around the 

environment addressed in this case, is what are the ways in 

which pupils make sense and participate in the definition of 

their own tasks. An important aspect of their contributions 

is the emergence of genres of representation. Such genres 

consisted in conventions and rules of structure and form in 

putting together elements from different media, and using 

tangible and spatial aspect of the environment to give unity 

to compositions For example, some interactive features, as 

barcodes, where attached to windows, by scanning which in 

conjunction to a video card, one could have a particular 

‘perspective’ (view) of the corresponding content. The very 

mediating nature of feature in the responsive environment 

were adapted to the necessities in local composition tasks. 

For example, a small table was assigned the local feature of 

giving a short version of media texts: a barcode was 

attached to it, by scanning which in conjunction to video 

cards short versions were screened. Hence, some ways of 

integrating media composing features in the physical 

environment caused pupils to perform activities, and 

opened new perspectives to the composition task. Directing 

participants in continually reinterpreting the very nature of 

the tasks suggested new ways of conceiving the mediating 

role of the responsive features attached to the environment. 

The focus of our design effort shifted from looking for the 

‘meaning’ of physical actions (as actions on the digital 

media) to fostering media composing functions that created 

opportunities for more or expressive embodied actions. 

This became evident when rhetorical figures – such as a 

window meaning a ‘view’ (perspective) and small places or 

features in the space being used to shrink media objects – 

became commonly used for their driving force to give 

meaning to physical actions. A major theme emerging from 

this case is the directed exploration of alternative activities 

with a given set of technologies and conventions. In this 

paper we address the ways in which participants creatively 

contribute as ‘authors’ by the appropriation of media texts 

through tangible activities of transformation. How these 

transformations are made into genres, and valorised, 

attributed, appropriated, circulated, depends on how we 

engage participants in exploring the alternative possibilities 

they have at their disposal to relating to each other. This 

showed an example of how the design approach can be 

developed through performing activities, in such a way that 

performance is attuned to the underlying forms of 

interpretation and participation through the media. 

Mobile Multimedia in Co-Experiencing the Rally 

The experience of a large scale event (e.g. sport events as 

Rally or Olympics) depends to a large extent on the crowds 

of spectators, which are generally thought of passively 

enduring the event and thought as consumers of an 

increasing amount of accessories, gadgets and services. 

Most of the current computing applications (including 

research work) play an important role merely in expositions 

offering simulators and computer games, which are set 

apart from the competition. Moreover, while current 

services and research target exclusively individual 

spectators, statistics show that spectators visit events in 

groups. Our research points to how the experience of the 

event is socially constructed and any application or service 

could take this into consideration. Current computer 

applications in large scale events propose a very traditional 

and social-cultural uninteresting role for computing which 

is socially alienating as individual visitors dedicate their 

resources (time, cognitive resources, etc.) away from social 

relations; it is distractive alienating the visitor away from 

the competition as the computer games and simulators 

create a reality set apart from the event.  

In the following we report of a field study on two groups of 

spectators at a FIA World Rally Championship in Finland. 

Both groups were equipped with camera phones. The 

analysis of the organization of experience-related activities 

in the mass event showed a central role of mobile 

multimedia as a powerful expression tool that contributed in 

constructing the “rally experience”. From this fieldwork we 

have an initial understanding of the spectator’s experience 

in distributed sport events. Spectators are actively engaged 

in staging their experiences: navigating and selecting 

places, settling, creating multimedia records, expressing 

group image (some wear “uniforms”), interacting within 

their groups and with strangers.  Spectators are organised in 

groups that display a characteristic image and exchange 

joke, tips, and information also between strangers. 

We observed a rich articulation of situations in which the 

members of each group created and shared mobile media 

which contributed to enhance the spectator’s co-experience 

of the rally in several ways. 

    

Figure 4.  

   

Figure 5. 

Hunting or Documenting. The recording of pictures or 

videoclips became part of a “hunting” or “documenting” 

collaborative activity. For example, the groups ‘ambushed’ 

the leader of the Rally between two stages and recorded the 

passing of the car in a video clip (Figure 4). The other 
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group of spectator engaged in a hunt and documentation for 

rally car trucks and all the members photographed several 

trucks including a toy trucks in a gas station (Figure 5). 

Competing. After the recording of a picture or a video the 

spectators often immediately showed it to other members of 

the group (Figure 5). Pictures and videos were compared 

and members discussed about shooting techniques. 

Joking. The recording of a picture may also be a part of a 

joke or a game, in the way that it is purposefully created to 

be part of a playful exchange or interaction: amusing 

themselves taking a picture of a strange insect on a shoe of 

one of the member (Figure 5), or making jokes in replying 

to Multimedia Messages. 

Staging and portraying. Pictures were also the outcome of 

staged situations or portraits that involved the participation 

of several members.  

Emerging Themes 

The central point that emerged from the observations is that 

the mobile multimedia records emerged collaboratively and 

that the relevance of the media collections of a member 

resided in the way they were combined with the ones of the 

other members. Examples are the jokes that emerged from 

replying to Multimedia Messages in which one message of 

one member alone is not relevant but the chain of replies in 

co-authorship conveys the joke. In the same way hunting, 

documenting, and competing picture records were 

meaningful when compared and shared among the group 

and were important to create and experience collaborative 

situations (the competition, hunting, documenting etc.). 

Moreover, this example stresses how the production and 

fruition of mobile multimedia can be intertwined as these 

media records were mostly relevant during the event while 

they were collaboratively produced, with the role of 

heightening  the co-experience of the event. 

These observations problematise media production models 

that identify an author and separate the production from the 

fruition through the media. This example introduces the 

theme of participative media (and co-authorship). By 

indicating relations between expression and experience it 

points to the relevance of a performance perspective in 

understanding interaction and the role of ubiquitous media.       

An Environment for Learning Architecture Design 

This case is about the creation of a mixed media 

environment for the project-based learning of architecture 

students [5]. As objects of the trials, the environment had a 

variety of components: physical inputs – sensors, RFID tags 

and barcode scanners – to animate physical models and 

diagrams; media players, multiple projectors, and a physical 

infrastructure including furniture, to create and configure 

mixed spaces; an application to paint physical models 

projecting digital texture with a real brush; computational 

support to record and visualise multimedia paths while 

visiting remote sites; tools to manage configurations of 

digital media in the environment and associations of 

physical inputs and digital outputs. The trials resulted in a 

variety of performative uses of ubiquitous media. 

One student prepared an elaborate presentation of her 

design ideas for an ‘extreme stadium’ in the area between 

Vienna’s two large museums. She had prepared a soccer 

field and two slide shows, with one screen displaying 

cultural aspects of soccer (images, sound, video) and the 

second screen displaying her design ideas in the making. 

The slide show was operated through a sensor that had been 

fixed underneath a miniature soccer field (Figure 6). In the 

words of the performer “it was the idea to have soccer-

games or soccer tools like the ball, yellow card as sensor 

tools. Also the architectural project used soccer 

terminology instead of common architecture words”. When 

the ball touched the goal, a sensor triggered off a reporter’s 

voice shouting ‘goal, goal’ and the cheering of the visitors. 

The yellow card was also given to members of the teaching 

staff to interrupt the presentation with questions and 

comments. Spectators were invited into an arrangement like 

in a stadium: “In the presentation them sitting around me, 

like in a stadium, the whole atmosphere was like in a noisy 

stadium.” (Figure 6). 

 

Figure 6. A miniature soccer field as an interface to guide a 

multi screen presentation where spectators are arranged like 

in a stadium. 

 

Figure 7. Left a walking path is visualized on a scan of a 

plan of the building, the red nodes indicate the presence of 

multimedia recording.  

Another performative use of ubiquitous media, can be 

found in the trials with computational support for visits 

[19]. Here, tracking technologies using GPS (Global 

Position System) can be used to record bodily movements 

outdoors, linking it to multimedia recordings created during 

the visit. The physical interface consists in being able to 

“draw lines” with the body, for example walking as in Di 

Castro’s Drawing with Global Technologies an 

international project in which artists “draw” by their 
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physical movements ([31], p. 290). This art project 

provides further indications of how tracking technology, as 

opposed to pervasive or context aware scenarios, can be 

used in an expressive way. In our trials, participants were 

aware that a system was recording their actions to create a 

representation. In these cases, the walking is not done 

“unthinkingly”. The performative use includes consciously 

drawing a line, which is performed with the whole body 

moving around the physical space and that is combined 

with multimedia recordings of a visit. 

Emerging Themes 

The theme emerging from this example is to do with 

looking at interaction as performance to recognizing how 

expressions are embodied in performances of and in spaces. 

Performance stresses how meaning is embodied in the 

careful and expressive arranging of elements in the space 

how space is performed by bodily presence and movements. 

Participants create expressions embodied in space, 

artefacts, bodily movements and media choreographies with 

a spectator in mind and requiring energy for active 

participation and consciousness of the acts. Expressions are 

emergent in events, and are contingent processes, rather 

then being de-contextualised products.  Their contingency 

resides in particular and personal configurations, as events 

are the outcome of configurations of space, artefacts and 

digital media. Events are characterised by a coexistence of 

doing and undergoing, bodily presence and representation, 

of experience and action. 

FOUNDATIONS 

A Performance Perspective  

In this section we argue that a performance perspective can 

be useful in outlining a critical design agenda for 

interaction. The concept of performance is the object of a 

variety of studies and contrasting approaches across the 

social sciences, in anthropology, social psychology, 

linguistics, etc. The term performance can be taken to 

address everyday life, and can interest a variety of 

situations beyond theatrical performances and rituals. Here 

we choose to follow specific views originating from 

anthropology and performance art. In the late 70s and 80s, a 

movement in anthropology focused on understanding the 

experience and performance of culture. The rise of this 

movement became known through the book “The 

Anthropology of Performance” edited by Victor Turner 

[30]. To formulate a performance perspective for 

interaction we will gather traits from Turner’s work, from 

the philosophy of Dewey on which Turner based his work. 

Moreover other anthropological works as those of Eugenio 

Barba (theatre anthropology), Schieffelin (performance 

ethnography) will contribute with additional traits. We have 

also found useful to integrate these traits with views coming 

from performance art, mostly from the writings and works 

of a pioneer in this area, Vito Acconci. Here is a summary 

of these traits to formulate a performance perspective that 

can lead to a view to interaction privileging novel aspects. 

Accomplishment and Intervention. The etymology of the 

term performance shows how it “does not have the 

structuralist implication of manifesting form, but rather the 

processual sense of bringing to completion or 

accomplishing [29]. A performance is always something 

accomplished: it is an achievement or an intervention in the 

world ([25] Schieffelin 1997).   

Event and processual character. According to Turner 

performances are not generally “amorphous or open-ended, 

they have diachronic structure, a beginning, a sequence of 

overlapping but isolable phases, and an end.” ([30], p. 80)  

Expression and Experience. Turner and others proposed the 

anthropology of experience as an alternative approach to 

anthropology, where the experience of a culture is studied 

analysing its expression. Clifford Geertz comments in the 

epilogue of the book Anthropology of Experience [15]: 

expressions are “representations, objectifications, discour-

ses, performances” like rituals and other performances, but 

also artefacts. Turner bases his approach on previous 

thinkers that addressed “experience”: John Dewey, who saw 

an intrinsic connection between experience and aesthetic 

qualities, and Wilhelm Dilthey who affirmed that 

experience urges toward expression and communication 

with others [28]. Following Turner’s anthropological 

perspective, experience structures expression and 

expression structures experience in a coherent system of 

interaction and interpretation of cognition (thought), affect 

(feeling), and will (volition).  Expressions can be 

considered to communicate experiences (cf. Dilthey). 

Finally, expressions can contribute to perception and 

therefore to new insights, either in their act of creation for 

the “creator” or as embodied artefacts in their material and 

immaterial qualities for an “experiencer” (cf. Dewey). 

Space, artefacts, interactions. Expressions can be 

configured in space and artefacts in the way they “afford-

invite-oblige” interactions. Performance may be considered 

in the creation of artefacts or architectures, especially in the 

ways these carry a performative potential that is unleashed 

through participant’s interactions (cf. Vito Acconci  

explains his Performative Architecture with this words [1]: 

“The viewer activates (operates) an instrument (what the 

viewer has at hand) that in turn activates (builds) an 

architecture (what the viewer is in) that in turn activates 

(carries) a sign (what the viewer shows off): the viewer 

becomes the victim of a cultural sign which, however, stays 

in existence only as long as the viewer works to keep the 

instrument going.” Performance can be, therefore, linked in 

many ways to expression, e.g., through bodily movements, 

artefacts or architectures. 

Perception, simultaneousness of doing and undergoing. 

The perspective of Dewey on experience explains the 

“standing out” of an experience with the particular 

relationship between doing and undergoing of the 

experiencer, and with the concept of perception. There is a 

simultaneousness of presence and representation; in 
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Dewey’s terms a structural relationship between “doing and 

undergoing” which leads to perception and to new insights. 

This is contrasted with recognition: merely recognising 

something already known.  

Energy and consciousness. Dissimilarly to behaviour 

performance, includes more efforts in terms of energy, skill 

and consciousness (thinking) of the acts. For example, 

Barba and Savarese [3] distinguishes between daily and 

extra daily “techniques” (p. 9): “…the way we use our 

bodies in daily life is substantially different from the way 

we use them in performance. We are not conscious of our 

daily techniques: we move, we sit, we carry things, we kiss, 

we agree and disagree with gestures which we believe to be 

natural but which are in fact culturally determined… ”.  

In daily techniques, we follow the principle of less-effort, 

that is obtaining the maximum result with the minimum 

expenditure of energy, “extra daily techniques are based, 

on-the-contrary, on wasting of energy” ([2], p. 16).  

Provocations of a performance perspective to interaction. 

While traditional human-computer interaction identifies a 

repetitive task with general validity to be targeted by the 

design, performance points to the organisation of events 

that maintain a specificity given by the contingency of 

meaning and material. While, in general, human-computer 

interaction relies on recognition, accountability and 

‘affordances’ at the interface, performance focuses on 

perception and experience. Following Dewey, recognition 

is something we already know, while perception occurs 

when we experience a thing that imposes surprising 

qualities, creating new insights. While dominant tenets in 

HCI are usability, making an operation easy and efficient, 

or exploiting affordances so that they can be carried out 

unthinkingly and making the tool disappear. A performance 

perspective orients towards experiences where participants 

are more aware, think feelingly about the artefacts around 

them and engage in the situation in reflection or perception 

in action. Dominant approaches, as personalisation, tend to 

have a view from the computer artefact; here configuration 

is defined by the properties of the artefact. Performance 

stresses the centrality of the actor that configures 

expressions and experience in environments; in this case, 

configuration is defined by the actor and his situation. 

Finally, pervasive and context-aware scenarios propose 

sensing systems that measure and simulate space or 

recognise and sense situations. In contrast, a performance 

perspective proposes “sensing humans” with the idea that 

tangible interfaces should make use of spatiality and 

materiality to enrich interaction using all senses. 

Theatre, performance and design 

Previous work 

Theatre concepts, theories and performances have been 

recently employed in several areas of the design of 

interactive technology. Laurel [23] drew from concepts of 

Aristotle’s poetics and other theatre concepts to address the 

design of computer interfaces, in an approach based on an 

Aristotelian theatrical format for the ‘orchestration of 

human response’. Other approaches have gone beyond the 

application of drama as a metaphor for design, and have 

applied drama in the practice, either as a fantasy tool, a way 

to enact and develop scenarios, to test ideas or to stage 

design events (e.g., [24, 9]). All these approaches have been 

limited to either developing concepts from theatre writings, 

or to  empirically reproducing the procedures from existing 

theatre formats, or to relying on ad hoc performances, some 

of which reproduced existing forms of participatory theatre 

(e.g., Boal’s Forum Theatre, as in [24]). 

Practice and wisdom from the performing arts 

Theatre and the practices from the performing arts can play 

a different role in design. Instead of formalising and 

directing the design of interfaces with the concepts from 

theatre theories, or reproducing the procedures or the 

formats of some theatre forms, different practical 

approaches to directing the creative work of people can 

contribute to shape collective work and creativity. In 

particular, in the applied arts, as in designing space and 

interactivity with mixed media, this doesn’t need to happen 

through activities of staging, acting or performing. The vast 

practical wisdom in the performing arts can be applied by 

devising activities with interactive technology. Movement, 

space, temporality, action and play are all often relevant 

aspects when researching use situations through engaging 

people in embodied activities. In various practices 

involving training, directing, performances and critique in  

theatres, companies of artists, journalists and audiences 

these aspects have acquired various forms and relevancies, 

according to quite different traditions, or schools. 

Practical approaches to working with constraints 

In the traditions of such theatre directors as, for example, 

Jacques Lecoq, Philippe Gaulier, Keith Johnstone, Peter 

Brook, Augusto Boal, John Wright, the main concern of a 

director is to avoid telling to performers ‘what to do’, but at 

the same time to drive the creative process in order to make 

them work creatively and ‘make things happen’. The 

problem of avoiding dictating outcomes is common also in 

many design endeavours. The problem is well known in 

most approaches to directing in the performing arts, where 

the major goal is to devise a performance by making it 

emerge with minimum control, and being ready to take 

advantage from the unexpected. As the theatre director John 

Wright says, “this is a shifting and mercurial world where 

anything is possible and everything has yet to be found. 

This means that as a director or facilitator you’ve got to 

find strategies that are likely to make something happen 

rather than strategies for getting people to analyse what they 

think they might do.” A particularly relevant aspect to 

design activities is how the role of constraints can be 

developed within collective activities. 

As already remarked by Laurel [23] the “value of 

limitations in focusing creativity is recognized in the theory 

and practice of theatrical improvisation.” In fact, her model 
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of human-computer activity appreciates the role of 

improvisation within a matrix of constraints. But there are 

fundamental differences between our case and the way 

Laurel applies (implicit, explicit, extrinsic or intrinsic) 

constraints. Her design of software and computer interfaces 

addresses how to involve users in the theatre of the 

electronic space and the action of its applications. 

Moreover, in Laurel’s case, constraints can either depend 

on technical capabilities and the limitations of the system, 

or (preferably) be established through character and action 

in the interface. In our case, instead, constraints are not 

primarily researched as design features, be they desirable 

qualities or limitations to human’s engagement with 

interactive technology. We focus on the role of constraints 

as a resource that can be used when directing collective 

creative action during design, in the same way in which 

they can become resources in improvised performances 

following specific approaches, as for example, the practice 

of Keith Johnstone [21]. Such constraints may also happen 

to become designed features in a later stage of design. Or, 

conversely, design features of artefacts and practices they 

support, may be used as effective constraints in some 

design trials, as long as they are made to work, as 

constraints, against a collective drive towards a form of 

action. But we research their quality during the exploration 

of different human relationships and activities with a given 

set of artefacts, infrastructures and practices. 

Examples of approaches in applying constraints 

In order to clarify a way of applying ‘constraints’, we can 

exemplify existing practices in the performing arts that 

apply constraints from different angles. For instance, let’s 

consider specific ways of conceiving work with: space and 

contiguity, sensitivity, masks, and narrative. 

Space and contiguity. One way to work towards framing 

interpretation of space and movement in theatre is the 

building of contiguities. Elements can be set to share a 

space even if they don’t necessarily have foreseeable 

relationships between each other. It is a common attitude to 

put in place contiguities and constraints to the perception of 

space, in order to determine the way in which people will 

have to look or participate in a scene. As a clarification, 

theatrical framing is what cinema often doesn’t need to 

achieve, as framing in cinema can be researched through 

camera work, editing and screen projection. Similarly, in 

everyday life situations, as for example in the streets, 

people (spectators/participants) cannot perceive everything, 

and have habits and means of perception to make their own 

‘editing’ and associations. Accordingly, theatre has 

developed specific devices to achieve “theatrical framing”. 

This theme becomes relevant to technology design in 

physical contexts and through performance development. 

Sensitivity. Some theatre practices (e.g., Boal’s [7] work) 

specifically work on altering participants’ senses to train 

group work. They research the conditions for collective 

action by modifying senses when leading performing 

exercises. In design tasks with media senses are limited, 

constrained, impeded, or transformed by interactive 

technology. 

Masks. Mediating technology can achieve enable action just 

from the effects of masking human action. We can learn 

from ways of perform through a mask and working with 

characters. In theatre methods in mask work follow specific 

principles and traditions. But in general, a director working 

with masked actors is a designer, designing for conditions 

of use of mediating artefacts. She specifically researches the 

human characters by covering up people with different sorts 

of artefacts or devices. In these cases the director is looking 

for ways of making the mediating artefacts in order for the 

performance to become more transparent to actors’ inner 

traits and personality. In theatre this is usually researched to 

create fictional character relying upon the ‘humanity’ of a 

performer. In our case it becomes a key issue for designing 

mediating technology, if the ‘human’ nature of action is 

what we address when we design technology. 

Narrative. Selected theatre practices, improvised drama in 

particular, provides a key to make narrative relevant in 

technology design, both as a way of constructing meaning 

through performances and as ways to describe and make 

sense of the use of technology. Fostering the creation of 

narratives follows precise methods and traditions. 

Approaches to improvised drama aim to develop narratives 

by the incremental and concurrent contribution of several 

performers. Directors practicing these methods lead 

improvisations with actors in such a way to highlight the  

mysteries and promises of narratives. Creating promises 

and mysteries of narratives by collective action can be 

directed by introducing media as constraints. 

Conceptualising ‘Media’: Form and Participation 

Design endeavours addressing ubiquitous media cannot 

overcome most basic concerns of aesthetics, concerning the 

working of forms in the experience of audiences. With 

many approaches to studying mediated or unmediated 

representation, such endeavours share the common concern 

of identifying what counts as the ‘forms’ of representations 

and the nature of ‘participation’ of both creators and 

readers of those forms. We move away from structural 

analyses relying on a definition of form as in opposition to 

content. We consider form “in relation to a perceiver” [8, p. 

48], and we focus on how it “cues us to perform a specific 

activity.” [op. cit., p. 49]. However, we are still bound to 

the basic problem of understanding unity in accessing 

media and representations in general. At the basis of every 

task of interpretation or assessment we need to look for 

unity, a system within which elements, relationships, 

variations, transformations can be identified.  

The main concepts we adopt, concerning the ‘working’ of 

media, are motivated by broad issues which are commonly 

addressed in media studies: (a) all media representations are 

“constructed”; (b) media texts are constructed using a 

creative language with its own rules; (c) different people 
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experience the same media message differently; (d) media 

have embedded values and points of view; (e) media texts 

can be constructed to gain profit or power. Although our 

approach is still bound to these concerns, in the context of 

this paper, we have more specific concerns. When 

addressing the ‘working’ of emerging ubiquitous media, we 

need to rely on a terminology which abstracts away from 

specific contexts of production and consumption of the 

common media, from cinema to radio, or the internet. We 

shall take two main assumptions in setting to address the 

problem: (1) There is no true, essential meaning, and there 

can be no exhaustive reading or criticism, which can settle 

the interpretation of a media text once and for all; (2) We 

can persist in learning to read media texts differently, and 

we can help others to do the same by showing the 

mechanisms that make this possible. 

Such concepts as ‘authorship’, ‘access’, ‘deconstruction’, 

‘genre’, ‘code’ or ‘frame’ should be reinterpreted from both 

structuralist and post-structuralist accounts and applied as 

generative principles in the design of ubiquitous media. The 

latter questions posed by Foucault suggest a fruitful way to 

address ‘authorship’: “…a study that goes beyond the 

expressive value and formal transformations of discourse, 

and considers its mode of existence: the modifications and 

variations, within any culture, of modes of circulation, 

valorisation, attribution and appropriation.” [12]. 

According to this vision, the traditional questions of 

structuralist approaches to authorship: ‘Who is the real 

author?’ ‘Have we proof of his authenticity and 

originality?’ are substituted by questions such as: ‘What are 

the modes of existence of this discourse?’ ‘Where does it 

come from; who is it circulated by; who controls it?’ ‘What 

placements are determined for possible subjects?’ ‘Who can 

fulfil these diverse functions of the subject?’ 

Common definitions of ‘access’ and ‘deconstruction’ can be 

applied as conceptual tools to describe participation and 

engagement of readers as interpreters. In the examples, we 

have seen how, in particular, ubiquitous media permit the 

appropriation of media texts as tangible activities of 

‘textual’ transformation. In those contexts, the emergence 

of ‘genres’ is a central concern for the development of 

ubiquitous media, because a way participants contributed 

creatively in design was by the creation or appropriation of 

genres. As Frow postulates, referring to the general practice 

of creating intertextual links in several forms in the literary 

and visual arts: “What is relevant to intertextual 

interpretation is not, in itself, the identification of a 

particular intertextual source but the more general 

discursive structure (genre, discursive formation, ideology) 

to which it belongs.” [14, p. 46] These forms are defined by 

such features as repetition and motif and far as they provide 

some unity, because unity in the composition is what frames 

peoples’ reading. In [20] we observed that the creation of 

such genres can be motivated by the constraints in 

cooperation. A similar problem relating to the nature of 

‘genres’ has already been considered in film studies. In fact, 

if we take common definitions of genre, they bind artistic 

aspects to production and marketing issues, as in Gledhill’s 

[16] definition of genre as a ‘conceptual space’ in which 

“issues of texts and aesthetics … intersect with those of 

industry and institution, history and society, culture and 

audience.” [op. cit., p. 221] Other definitions also describe 

different genres in terms of their collective significance. 

Some critics suggested abandoning the term ‘genre’ itself in 

favour of such terms as repetition, seriality, cycle, trend and 

mode. In our studies defining and recognising genres has 

implications on the working of people collaborations in 

production, spectatorship and criticism. To those who 

participate as authors it gives stylistic guidelines. It also 

provides those who review the work of others with tactical 

means of evaluating a composition’s achievements in terms 

of the ways it affords particular effects by extending, 

challenging or reinterpreting particular features of a genre 

[8]. The question remains of whether the concept of genre 

can be effectively applied to explain how authorship relates 

to fruition. In media studies, concepts concerning genres 

have been applied as means to link the working of media 

texts as ends of creation and as ends of consumption. 

A PROGRAMMATIC MANIFESTO 

Ubiquitous media are introducing in a variety of aspects of 

our life niche or fringe applications. Inspiring examples of 

ubiquitous media are increasingly emerging in art 

installations. Recent research focuses on producing 

dynamic, interactive, non-linear narratives (e.g. interactive 

storytelling), or explores technologically innovative, 

immersive environments that diverge from conventional 

screen formats. There is the need to devise and study such 

applications looking for methodological and pedagogical 

implications for the development of ubiquitous media in 

general. Creative practices in the arts can fruitfully drive 

practical and conceptual attempts to address the 

Performative Development of such applications.  

Performative… 

We focus on traditions and methods in the performing arts 

that: (a) are loosely structured, (b) tend to put meaning at 

the end of the process, (c) avoid planning and control, and 

(d) aim to achieve ‘acting as play’. This provide a key to 

address interaction as performance. Interaction can be 

devised and studied as part of events aimed at generating 

new insights for participants (interchangeable performers 

and spectators) privileging sense experience. Events are the 

outcome of configurations of space, artefacts and digital 

media, in which doing and undergoing, representation and 

bodily presence are simultaneous. These can be alternatives 

to established human-computer interaction tenets: the 

notion of event is an alternative to the notion of task; 

perception in Dewey's terms replaces recognition proposing 

expression as an alternative to accountability and usability. 

Implications include configuring and staging space instead 

of measuring and simulating. Situations can first be devised 



 375 

and staged instead of just sensed and recognised. We need 

to privilege the sensing and sensible human ‘interpreter’ 

over the sensing and ‘once-and-for-all-interpreted’ system. 

This means approaching the development of artefacts, 

together with the cultural practices they can enable and 

support, through practical attempts which are not 

immediately directed towards functionalities or 

interpretation of technology. 

…Development… 

The object of our design interventions is to engage people 

in creative activities in which a major contribution in their 

imaginative work is to create new human relationships 

while they tackle with the urge of socially determine their 

presence in a newly created space. These attempts have a 

strong explorative component and focus on the social 

aspects of the creative achievement. We have observed the 

following consequences in the practical accomplishment of 

our design goals, which call for specific methods in the 

‘performative development’. (1) First, our design work in 

researching new collaborative activities – those arising 

through and around artefacts and practices – extends to the 

point that alternative ‘relationships between people’ are in 

themselves an objective of the design interventions. In other 

words, given the same tools and tasks, we look at 

alternative ways in which people can relate to each other. 

Such design endeavours address the continued exploration 

and nourishing of human relationships. (2) Secondly, even 

though such new relationships and emotional spaces can 

acquire a relevance in the experience of participants, and 

therefore in design, they are not necessarily functional, nor 

can they always be semantically interpreted relating to the 

practices or the artefacts to which the design interventions 

are addressed. But the contribution in our design effort is 

not in their functional or semantic relevance, but in the new 

forms of engagement that arise, either immediately or in 

subsequent trials inspired by them. (3) Finally, such a 

design process can unfold with the guide and inspiration 

from practical approaches in the visual and performing arts 

even without necessarily engaging people in any acting or 

performing activities, nor by embedding concepts from the 

arts in designed features. Performance and theatre practices, 

for instance, can contribute to analysing and carrying out 

practical attempts to achieve collective creativity. 

Practical wisdom and guidance from theatre practice 

Methodologically, performance implies the uniqueness and 

contingencies of “happenings”. This contrasts with 

positivistic movements that strive towards repeatable 

methods and techniques in design. Performance contributes 

with a situated (place and time), participative, and 

experiential epistemology. In previous work, we have 

shown how performances, by supporting the creation of 

expression and their experience, can have three goals in 

Interaction Design: exploring, communicating, testing. 

These are achieved with at least three important resources: 

a performance space that enables the formation of 

expressions, props to encourage expressions, and 

interactional creativity [18]. Beyond naïve literal 

applications of theatre techniques or procedures to design 

contexts, in this manifesto we are able to say more about 

what aspects of the practical wisdom from theatre practices 

are promising to foster the emergence of practices in 

ubiquitous media. Moreover, we indicated promising 

concepts that can be translated from theatre practice to 

design and applied as metaphors, relating to the use of 

constraints in devising collective action, introducing 

contiguities or altering peoples perception of space, 

working on the masking properties of media, altering or 

limiting senses. 

…Ubiquitous… 

According to a perspective on anthropological notion of 

performance, and relying on creative practices in the 

performing arts, the very meaning of ubiquitous, acquires a 

new meaning. By ‘ubiquitous’ we end up meaning ‘every 

where’, but in relation to how ‘mediating’ features 

ubiquitously affect the dimensions of performance reviewed 

above: in relation to how media work as virtuous 

constraints in fostering creativity, frame our perception of 

space by building contiguities, alter our senses, or make 

people’s traits more transparent through masking 

behaviours. Here we move away from the distinction of 

form and content, of interface and data. Current approaches 

mostly distinguish between media content (movie, song, 

presentation, video game) and interface or medium (TV, 

computer screen, keyboard and mouse), with one medium 

or interface being used for all content objects.  

...Media 

The definitions we have indicated above in order to address 

the mediating aspect of technologies have referred to a 

broad problem of identifying form, not in opposition to 

content but through inspecting performed actions. We 

related to audiences’ common seek for unity within 

interpretable representations, and pointed to the critical role 

of emerging genres in enabling participation. The ultimate 

advantage of reviewing the terms cited above is a gain in 

clarity in addressing problems of access as deconstruction, 

and elucidating the various forms of authorship that 

ubiquitous media can enable. Our agenda heavily relies on 

the generative roles of such principles from media studies. 

The perspective in which we frame and apply them is that 

of authorship and participation as a form of skilled 

appropriation. Foreseeable applications for this design 

agenda considers ubiquitous media as promising tools for 

an intuitive and embodied understanding of complex and 

subtle mechanisms in learning to read, transform and 

manipulate  media. 
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Abstract 

 
This paper describes an approach to devising co-authoring practices of 

digital media in physical environments. The discussion draws from a 

design case addressing media literacy, and focuses on the problem of 

devising new forms of authoring practices enabled by interactive features 

in the environment. The design is approached as a collaborative effort to 

create new practices and address both formal aspects and the nature of 

participation. The issues discussed include the design of physical objects, 

the interactive features, as well as the rules, conventions and procedures 

imposed or favoured in the design sessions. The aim of this paper is to 

contribute to an understanding of the design problem in the large, by 

reviewing and adopting concepts from recent literature. 

 

 

1 Introduction 
 

Current developments of tangible interfaces can lead to new ways of experiencing 

and exploring digital media in spatial arrangements. A research goal relating to the 

HCI tradition is to account for how the architecture of these responsive 

environments can shape and be shaped to the life of people. This paper will rely on 

descriptions of how pupils in a primary school have creatively coped with 

designers’ instructions in participatory design sessions in order to make sense of 

the use of augmented objects to co-author media genres. If we consider a broader 

picture, the different production traditions that exist within Education, Interaction 

Design, Film and Broadcast Media can nourish the innovation of novel ways to 

produce and access the media with a wide variety of ‘languages’, authoring styles 

or genres. These forms of expression are increasingly being combined together. 

In: T. McEwan, D. Benyon and J. Gulliksen (eds), People and Computers XIX – The Bigger 

Picture, Proceedings of the 19th British HCI Conference, Springer-Verlag, 2005. 
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However, each one of them calls for specific interpretive skills, media, audiences, 

social purposes. At the same time, the growing body of research addressing the 

‘augmentation’ of physical environments with sensing and interactive technology 

introduces a number of concepts to drive design through an understanding of 

human experience [e.g., Stanton et al. 2001, Ciolfi and Bannon 2002, Marshall et 
al. 2003, Binder et al. 2004]. 

The analytic attention in recent studies on technology design towards the 

practical accomplishment of organised practices, and the ways in which 

formalisms, both social and technical feature in day-to-day conduct [Heath and 

Luff 2000: 11], in our case motivates a careful attention to pupils’ embodied 

practices to inform design. As Heath and Luff note in a study concerning 

collaborative media authoring in professional settings, if research separates 

systems, both technical and human, from social action, “we are unable to recover 

just how tools and artefacts and the ‘rest of the furniture’ of modern organisation is 

constituted in and through the activities of the participants themselves.” [Heath and 

Luff 2000: 7] In our case, the intent to study social action is driven by a 

constructivist pedagogical interest, shared with most studies on the design of 

augmented environments in educational settings. As in some of these studies, we 

aim to devise learning experiences in which learners build their own understanding 

of the task (Fig 1). Participants must be supported in order to rely upon what they 

already know, and expand their current skills and understanding by constructing 

new knowledge in ways which make sense to them. This task needs to be 
approached by favouring perpetual exchanges of thought and different kinds of 

experimental interaction [Vygotsky, 1978, Marshall et al. 2003]. 

 

     
  a.                                         b.                                          c.                              

Fig. 1. Contrasting with the example of conventional graphical interfaces to video 

editing (a), Figures (b) and (c) show parts of the environment we describe below. It 

enables participants to handle objects in the physical environment in order to 

collaboratively define compositions of visual and time-based representations. 

Accordingly, ‘authoring’ practices acquire quite a different nature than with 

graphical interfaces, with respect to collaboration, emergence of media genres, and 

media consumption. Nevertheless, we can organize the physical environment in 

order to favour people’s access to the same type of media languages, such as the 

language of news media, commercial trailers or documentaries. 
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2 Background and Related Research 
 

Recent accounts of designing digitally augmented environments in educational 

settings or public spaces, such as museums, as in [Ciolfi and Bannon 2002, Ferris 

et al. 2004], point to relevant conditions for ‘shaping’ experiences and applying 

tangible interfaces. Concerning our understanding of how these media and tools 
can invite people to interact and explore, technologically augmented environments 

should provide clues, triggers or adequate affordances to make visible which 

actions the visitors are allowed to perform [Ciolfi and Bannon op. cit.]. Moreover, 

they should support “different layers of activity in a way that successive surprises 

and discoveries are encouraged” [op. cit.]. Such designing goals are then 

intimately related to understanding the nature of these sorts of human activities. 

As an instance of designed artefacts, Sokoler and Edeholt [2002] have addressed 

the use of tangible ‘videocards’ augmented with interactive features via RFID tags, 

to enable new participatory design practices. The videocards approach that they 

describe redefines aspects of video remote control for how their augmented objects 

(in that case, videocards) embed means for control of video playback in novel 

ways. As argued in [Iacucci et al. 2003] if similar kinds of video cards are used to 
enable authoring practices in spatial arrangements, then describing peoples’ joint 

work for expressing and interpreting leads to new ways of defining the simple 

terms of media authoring. In particular we need to address the specific ways in 

which users articulate their work in ‘media authoring’ in ‘spatial arrangements’. 

 

2.1 Media Authoring in Spatial Arrangements 
 

Mackay and Pagani [1994] proposed solutions to combine the power of paper 

video storyboards with the full capabilities of video editing software. The system 

they describe, Video Mosaic, uses an augmented reality approach to extend the 

static information that appears on paper and provide it with active temporal 

dimension. One point of interest lies in transposing some of the editing in the 

physical space, while keeping doing some of the activities in a digital interface. A 

point of interest is in discussing how such an hybrid system enables users to 

commit more flexibly to partial results. Relevantly to this point, Mackay and 

Pagani note that “Current tools tend to concentrate on the production of a final 

version, rather than on supporting the user in the development and exploration of 

ideas” [op. cit.: 168]. In order to apply such terms as ‘sketch’, ‘version’, ‘editing’, 

‘partial result’, ‘production’, or ‘exploration’ in a way that is sensitive to human 

practices, we need to examine what kind of ‘authoring’ practices are performed by 

users in a setting. 

 

2.2 Conceptualising Tangibles and Sensible Interfaces 
 

As recent literature has shown, tangibles can work as ‘ready-to-hand’ or as 

‘present-at-hand’ thereby favouring different ways of exploring, rationalising, 

objectifying and abstracting [Chalmers 2001]. Marshall et al. [2003] furthered the 

discussion pointing to differences in the way users can attend to the tangibles in a 
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present-to-hand manner, and use two classes of tangible systems: expressive and 

exploratory. Expressive features of the system embody aspects of the user’s 

actions with the system or embody some of the learner’s behaviour either digital or 

physical. And when users attend to the tangible as present-to-hand they can focus 

on an external representation of their own activity. Exploratory features do not 

embody the user’s activity. When attending to this type of tangible as present-at-

hand, the user will be more likely to focus on the way the system works, thereby 

exploring a model decided by someone else. Rogers and Muller [2004] argue for a 

distinction between activities that can be modelled as dialogues with machines and 

more open ended exploratory activities. Given these differences, augmenting 

physical objects can serve to enable, to complement or support [op. cit.]. 

 

3 A Case Study 
 

The case study described in the following is a series of collaborative authoring 

practices that we devised with groups of pupils in a primary school. Pupils 

collaborated through a tangible interface to rearrange, produce and modify 

temporal media in order to create different genres of video presentations, from 

documentaries to news and advertisement. By manipulating digitally augmented 

physical objects they selected, edited and produced multimedia material through a 

series of collaborative tasks of reading, scripting, interpreting, annotating, editing, 

video-shooting, and composing visual and temporal recordings. The audiovisual 

material, broadly concerned history, and included pictures, video, texts and music 

from a variety of sources: educational documentaries from schools’ and TV 

archives, interviews with historians, a storyteller, teachers and other pupils. At the 

end of the activities, pupils displayed and presented to the school the final products 

of the practices, and aimed at being integrated with traditional learning resources. 

The media and tools had only in part been designed in advance. They were 

developed further in collaboration with pupils and teachers. The description we 

give below aims to explain how they enabled creative practices in which media 

‘access’, ‘deconstruction’ and ‘authoring’ acquired specific forms.  

 

3.0.1 Goals of the Activities with the Pupils 
 

The goal of these practices was to provide pupils with the necessary skills and 

resources in order to ‘access’, ‘deconstruct’ and ‘author’ some genres of media 

compositions through which the subjects taught can be represented. An underlying 

assumption of our approach is that abilities to critically read media texts cannot be 

addressed fully without favouring also the acquisition of expressive abilities of 

authoring with the same sort of media texts. In this sense, we aimed to turn the 

knowledge of media languages that pupils acquire in their daily life into a resource. 

Responsive physical environments provide new opportunities to apply such a 

resource to critical reading and composition of documentaries, trailers, interviews, 

adverts, reviews and other broadcast or narrowcast media genres. 
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3.0.2 Overview of the Activities 
 

Three groups of four pupils were engaged in selecting, editing, composing and 

producing video material in order to create a set of crafted products such as: 

interactive installations displaying a three dimensional visual representation of the 

content of the documentaries, a set of short documentaries in digital video, and a 

series of trailers of the documentaries. Hence, at the end of the participatory design 

sessions, interactive installations constituted at the same time final products and 

shared representations of ongoing collaborations. They could be explored by 

accessing visual and temporal recordings in digital format through the interactive 

facilities embedded in the physical objects. All final edited products, such as 

documentaries and their trailers were produced in different alternative versions, 

suggesting different points of view and highlighting different themes. The whole 

set of practical tasks addressed the deconstruction of the language of 

documentaries and other common media ‘languages’ [Bell 1991]. All activities 

were preceded by introductory examples and tutorial sessions in order to train 

pupils on how to read and modify some instances of genres of media texts. In these 

training sessions we addressed different types of TV news, documentaries and 

interviews. Pupils were provided with instructions and resources through which 

they could operate simple editing and compositions with the physical objects.  

 

3.1 Setting the Field 
 

The setting devised in our study enables some simple forms of physical 

manipulation and rearrangement of temporal recordings. Video episodes are mostly 

represented as cards and are displayed on screens or projections by scanning 

barcodes attached to them. Through the activities, each card is set to represent an 

‘abstraction’ of different possible versions of a given video episode. A variety of 

objects, including paper, are augmented with digital links, via barcodes and can be 

set to represent digital editing features. We articulated the setting into a 

construction kit provided with conventions, procedures, conceptual and notational 

constructs, in such a way to suggest operations of composition and interpretation, 

as outlined in the following. 

    

Fig. 2. Triggering the projection of an episode by scanning an object in 

conjunction with a location or with other objects. 
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3.1.1 Material and Initial Design 
 

The videos are in part taken from several broadcast media sources. The videos 

were chunked in segments and elaborated in alternative versions with annotations, 

sounds, voice-overs, titles and sometimes partially arranged in montage sequences. 

Other physical objects employed and augmented in the environment to make 

compositions were mouldable plastic, Lego bricks and  hard-paper signs. Digital 

representations were displayed both by screens and projections. In a preliminary 

phase, prior the start of the design sessions with pupils, pupils were trained in basic 

skills on critically reading and re-editing interviews. Also video interviews were 

shot among pupils, teachers, and a storyteller, in such a way that the overall 

multimedia material had “absorbed” representation from the cultural context of the 

school in which the project was taking place. 

 

3.1.2 Instructing Open-Ended Tasks 
 

As part of the participatory design approach of this study, the instructions given to 

pupils aimed at describing open-ended tasks. However, participants to the project 
need not to be disorientated and must focus to some extent on the same kind of 

resources and activities. When working in a primary school this issue becomes 

critical. The instructions and the rules we defined aimed at the same time at 

constraining and inspiring pupils’ tasks. The overall task was instructed as a film-

making exercise, in which “each group of pupils will build an interactive 
installation. This will be done by selecting, annotating and putting together the 

objects provided.”. 

 

3.1.3 Initial Organisation: Categories, Rules and Procedures  
 

Conducting participatory design of such environments poses a trade off between 

letting free or constrain the activities. Participants need some freedom to be 

creative and explore new applications, but at the same time we need to constrain 

their tasks in order to both support and inspire them. A priority in our study is to 
encourage cooperation, in order for participants to reach a shared understanding of 

the tasks. We incrementally defined types of activities to which each group could 

orient their attention to. We also had to organise time and resources in order to 

enable different groups to work at the same time. 

The environment inevitably favours some ways of transforming instructions into 

procedures, a major question is how the creation of interactive installations is 

defined and enabled in the first place. Installations were set to address a theme. 

They were defined as spaces that visitors could explore by following paths with a 

barcode scanner, thereby triggering the projection of sequences of digital 

representations. Installations were defined as displaying paths that not only visitors 

could follow, but that had actually to be made into finished documentaries. 

Such rules and such an organization entail the following ‘design abstractions’ 

and categorisations. (a) A finished interactive installation has a form provided with 

some unity, it contains one or more start points, and displays paths that can be 

explored by a visitor; (b) Such paths are sequential organisations of the elements 
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(also referred to as the ‘syntagmatic structure’), and can be of different forms (e.g, 

rhetoric, associational, categorical). The only requirement is that the exploration of 

paths suggests editings that develop the theme; (c) The elements that get organised 

in sequences (also referred to as the ‘paradigmatic structure’) are varied and can be 

modified with some freedom, provided that they bear a relation with the digital 

representation to which they link; (d) There are no constraints on the type of 

relation between the physically accessible features of an object and the digital 

representation it triggers. Such a relation can be a resemblance (iconic), a matter of 

convention (symbolic), or an index set even unintentionally or by common sense; 

(e) Such relations and the other terms mentioned in the previous points are the 

scope of instructions and questioning in addressing spectators’ expectations, 

closure, openness, and critical reading of the media texts produced in the tasks. 

 

3.2 Methodology 
 

The goal of the design effort was to devise new forms of cultural practices. The 

methods we applied draw from practical approaches of visual and performing arts, 

and practices of media production, such as advertisement and news. 

 

3.2.1 Imposing constraints 
 

In order to foster creativity and participation in the design process we relied on 
some of the possible virtuous effects of imposing constraints to action [Iacucci et 

al. 2002]. The limits posed by the media and tools employed in the setting need to 

be identified and formulated into directions that make constraints more effective as 

resources for creativity. The goal of such an approach is to direct the design 

sessions as a series of creative activities in which participants are helped in their 

imaginative effort. In this case, pupils participated to design primarily by creatively 

interpreting and making sense of our instructions and displaying a shared 

understanding of what they were doing. It is by inspecting how they put together 

the different elements in the work setting (representations, tools, rules, procedures, 

conventions) that we can describe what practices emerged, in terms of their skilled 

behaviour and its outcomes. Before getting to the stage were pupils operated with 

the tools, and either made sense of our instructions or discarded them, we had 

introduced and trained parts of the tasks. We had presented the tools, and trained 

the pupils with examples. We applied an approach to devising media which focuses 

on the benefit they provide to creativity and expression not only as enablers but 

also for their constraining functions. Here are few examples of simple constraints. 
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Examples of constraints to the compositions’ paradigm 

Media constraint  Reformulation  Limited outcome Creative solutions observed 

Cards display a 

picture (chosen by 

the designer) from 
their video episode 

Compose a 

collage using 

the static 
pictures 

The features mani-

pulated by pupils 

are static. They 
contrast with the 

time-based content 

Branching structures suggest 

video sequences. Rhetorical 

figures link spatial to 
temporal aspects: small place 

to scan trailers (timely short) 

Changes to the 

editing of video 

can be indicated 

only by verbal 

annotations  

Instruct the 

editor by 

annotating 

objects 

Suggestions about 

changes to 

dynamic aspects 

become encrypted 

and not easily 

shareable 

The composition format (or 

genre), embodies editing 

aspects: e.g., using spatial 

predominance (tower) to 

suggest features redundancy 

in the edited sequence 

 

Examples of constraints to the compositions’ syntagm 

Media constraint  Reformulation  Limited outcome Creative solutions observed 

Barcodes need to 

be pointed at to be 

scanned; scanning 

is easier if the 

barcode is near the 

picture 

Display 

pictures openly 

Sequences of static 

pictures in 

compositions 

become 

predominant 

structures 

The one-sided nature of the 

cards is exploited to create 

architecture types that invite 

to explore physically, turning 

around and move: as in town, 

or museum formats 

Scanning different 

objects with the 

same barcode 

reader triggers 

projections on the 

same screen 

Identify 

possible paths 

to explore the 

installation 

with beginning 

and an end 

Exploring an 

installation by 

acting with a 

scanner became 

the screening of an 

improvised film  

New conventions for shaping 

some genres as graphs in the 

space: multiple points of 

entry and multiple points of 

exit, but linked by paths 

inducing sequences 

 

3.2.2 Supporting the Evolution of Smaller and Digressive Tasks 
 

Important design interventions were aimed at facilitating and identifying subtasks. 

This influenced the ways participants could be trained and supported. In most tasks 

a central problem is to find a shared definition of the content of temporal 

representations. Participants are motivated to make choices concerning relevance 

and points of view. Subtasks that could be identified include: indicating alternative 

ways of segmenting a set of video episodes made accessible through a set of 

objects; operations of video alteration and modulation, such as titling, shortening, 

adding voiceovers; sub-tasks of composition, e.g., establish rhetorical functions or 

relationships between episodes; subtasks creating procedures for comparison, such 

as identifying salient verbal features in the episodes and visualising spoken words, 

finding different episodes to introduce a videoed statement; shortening a given 

sequence of video episode by a half; creating alternative trailers. 

 

3.2.3 Rhetorical Figures for the Responsive Environment 
 

The digital augmentation of physical objects can enable intuitive ways of accessing 

digital media through physical actions. These can be researched by finding 

rhetorical figures to link physical actions to events in the digital environment. For 
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example, scanning a smaller card triggers a shorter version; scanning a card and the 

barcode on the window triggers an edited version giving a specific interpretation 

(view) associated to that window. 

 

3.3 Observations from Instances of Work of Composing 
 

3.3.1 The ‘Composed’ ‘Installations’ 
 

At the end of the sessions installations had become the places containing links to 

finished films. But, at the same time, represented incomplete alternatives and the 
discarded versions of those films. As a result, the whole practice became geared 

around the ‘composition’ of interactive ‘installations’, which became shared 

representations to both access and construct media texts. They became repositories 

of partly conventionalised information to which all composing practices were 

oriented. In this sense, they became privileged places where exploration of the 

texts and the negotiations about its ‘meaning’ or ‘purpose’ could take place. As we 

explain below, the use of installations developed, beyond limited spaces, towards 

integrating them into broader environments, such as the room or the building. 

The resulting environment aims to be more than an informational tool. It became 

an artistic medium allowing for constructive practices. It doesn’t have the 

objective and the capacity to create the same empathy and emotion as films or 

theatre productions, and is less perfect in its achievement. There are no detailed 

scripts, no rehearsals, and no retakes, but only the construction of a workable 

multimedia structure. The following sections will address what ‘workable’ can 

mean in the scope of providing people with media ‘access’. 

 

3.3.2 Attributing Meaning to Physical Patterns 
 

One aspect of pupils’ compositions concerns the ways they put physical objects 

together in order to create architectural patterns. We favoured the evolution and 

negotiation of the architectural features within each group. By doing so we became 
involved in the discovery and definition of a language to make sense of such 

collaborations. After our engagement in tutoring such practices we can describe the 

‘architecture’ of the compositions in terms of the following features. In reviewing 

these terms we chose to adopt a language from the architecture of ‘packaging’ 

[Fawcett-Tang and Mason 2004], in order to stress the role these compositions 

have in packaging representations. The various dimension of packaging media 

texts created different ‘formats’. They realised a method for both organising and 

exploring either physical or digital elements and representations. Three examples 

are: (a) the ‘museum’ format, in which the video-cards and objects divided the 

space into different thematic areas, and had an entrance and an exit, applying 

common metaphors from the architecture of museums (Fig. 3); (b) the ‘town’ 

format, in which the space was organised into streets and avenues, and included the 

use of architectures enabling interactions such as towers, doors, and backyards; (c) 

the ‘geometric or abstract’ format, applying abstract geometrical shapes as circle, 

radial, or the square, which displays and exploits the architecture of ‘opposite 
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sides’. Different formats favoured different forms of organising and exploring the 

digital representation through the physical environment. The museum format 

favoured an encyclopaedic style; the town format favoured a geographical style, in 

which exploring can be associated with travelling and arriving; the 

geometric/abstract favoured an argumentative style, in which the lack of rhetorical 

figures calls for connectives of argumentation: ‘therefore’, ‘but’, ‘for example’, 

‘and’. 

As argued below, we see the creation of such formats as one aspect of the 

creation of ‘genres’ for authoring and participation. More practically, these formats 

facilitated a next step: the integration of installations in wider environments. In 

fact, the rhetorical figures and architectural experimentations could, in a later stage, 

leave the table and be adapted to the wider environment. Dimensions of 

exploration through spatial montage were discovered by pupils who created 

parallelisms with the environment of everyday life. These were of two types: (1) 

framing multimedia features into the daily environment, or (2) embedding features 

in the dedicated installation from the daily environment. As examples of (1), rooms 

acquired themes, and opposed windows, being associated with different episodes, 

alternative views. As examples of (2), exploring town shapes generated branching 

film architectures or sub-narratives, thematic areas, or architectural spaces built as 

towers and ‘gardens’.  

 

     

Fig. 3. Elements get composed together in such a way to invite, by their spatial 

arrangements and verbal and visual inscriptions, the evocation of multimedia 

objects. The initial environment is characterised by a certain openness of 

interpretation for what constitutes the relationship between spatial and temporal 

features. For example, spatial adjacency or contiguity can potentially suggest 

possible temporal editings. We address the ways in which participants overcame 

such an openness and created local conventions. 

 

3.3.3 Framing: Reconciling Time and Space 
 

A possible drawback in this dimension of pupils’ explorations is that the act of 

framing temporal recordings in the physical installation was at times subordinated 

to the structural constraints of the architectural compositions. For example, two 

walls can be made out of video cards and built facing each other. They will display 

two sequences of cards (linking to as many video episodes). Other than simply 

suggesting two different sequences, they will suggest binary oppositions between 
cards that end up being physically facing each other. In this case, the spatial 
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framing of the video episodes becomes subordinated to the oppositions in the 

architecture which is put in place. And such structural features are not related a 

priori with the media content. We can call this feature of spatial compositions its 

geometrical closure: every time that an architectural shape is started, geometrical 

constraints appear. Such constraints often have pragmatic consequences on the 

interpretation of the installation. For example, building a curve limits an inner 

space, building in height causes predominance, using apposite sides imposes 

movement from side to side for visual exploration. In order to achieve coherence 

and unity in the framing of the multimedia content, these constraints need to be 

explicitly interpreted and conventionalised. 

 

 

 

3.3.4 History of Emerged ‘Genres’ in the Setting 
 

Some design solutions resulted from carrying out the tasks with pupils and 

included the following features. These solutions developed as conventions. They 

had initially been adopted by a small group and at a later stage had become 

universally accepted and implemented. (a) Different ways for physical objects to 

represent abstraction of digital videos or images: there are zones of the space that 

represent the modulation of videos according to a principle attached to each zone 

(e.g., the zone of the shortened versions, the zone of the titled versions, the zone of 

the perspective according to the Jacobites). Hence, the same video-card, which 

always evokes the same video episode, in different zones evokes different versions 

of that same episode. (b) Changeable properties of the digital representations were 

made consistent with changeable physical properties of the objects triggering their 
access: with double sided video-cards the video episodes on opposite sides of the 

object represent opposite thematic or rhetoric aspects; object’s weight is increased 

in accordance to the difficulty perceived in reading the digital representation 

contents. (c) Associations of objects and their digital content: scanning a couple of 

video-cards syntheses their rhetorical relationship in the context of the composition 

in which they are scanned. For example, two objects representing two video 

episodes of contrasting historical accounts will be synthesised as a very short 

editing displaying the inconsistency between the two accounts. 

 

3.3.5 Handling Versions 
 

While the tasks were carried out, certain aspects of compositions’ form, and in 

particular, variations, motifs, and parallelisms became increasingly encoded ‘under 

the physical surface’ of the physical compositions. For example, as soon as the 

convention of abstracting video episode versions was introduced – thereby 

permitting to use the same physical object to represent different versions of the 

same video episode – the physical compositions started to become more and more 

abstract representations of the same digital compositions. In other words, physical 

compositions became representations of the different possible ways of editing the 

documentary that uses those multimedia objects in the sequences displayed 

physically. 
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3.3.6 Reconciling the Digital and the Physical Worlds 
 

We are interested in binding a formal analysis of the environment to an 

understanding of the forms of participation that are enabled in it. To this end, we 

look at the ways pupils accommodated differently mediated ways of authoring. For 

example, we can see how the ways discursive structures get articulated in collages 

depended on what the physical tools and objects suggest one can ‘do’ with them. 

In the case of a short film created from the installation in Fig 4, the sequence was 

taken from an easily explorable area of the collage: a linear sequence. The 

projection of a similar short film can be triggered by scanning those elements in 

sequence. But in the digital version some of the contextualising features of the 

collage are lost. Hence, in the final product pupils were encouraged to introduce 

some rhetorical features that accommodate for this loss. Formal features of the 
environment which are present in the digital and in the physical domain call for 

participation of pupils in negotiating how representations should cross the 

boundaries between digital and physical media. When instantiating a film from a 

collage, pupils move the representation of a sequence of episodes from the physical 

installation into another medium: the linear sequence in a digitally edited video. 

Physical-digital couplings in this case of film authoring create dissonances between 

the intended structure in the physical collage, and the actual digital film that is 

produced as an end of the practice. 

       

Fig. 4. Sequences from an area of a physical composition of multimedia objects, 

which represents different possible alternatives of editing a same documentary. 

 

4 Discussion 
 

From the case presented above we draw considerations on ways to direct design 

sessions in this setting and on the outcomes. We will approach the discussion by 

applying some terms which we gather by describing the practices. We intend to 

apply descriptions of the forms of exploration and expression we observed in order 

to inquiry on what such terms as ‘authoring’ or ‘genre’ can mean in our context. 

This will in turn provide us with guidelines to understand how aspects of form link 

to the nature of ‘participation’. A treatment of the two themes – directing the 

practices and studying their outcomes – should reflect their mutual dependency. In 

fact, as we described in the case study, the sorts of practices we observed are 
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somehow specific to the way design sessions were directed. Such form of 

directorship is what we propose here as an element of the design methodology. 

Designing responsive physical environments to enable and support media co-

authoring poses a set of alternatives for designers to: (1) impose constraints with 

media, tools, rules and conventions, in order to facilitate participants’ creative 

work, (2) apply notions of genres and authorship as generative principles to 

envision new practices. Concerning the ‘outcomes’ of the design sessions, we 

retain forms of cooperative work that emerged in the setting. The scope of the 

following discussion is to bind the design approach and its ‘outcomes’ in a unified 

account addressing both ‘form’ and ‘participation’ in our setting. 

 

 

 

4.1 Authoring: Exploration and Expression 
 

A major aim of the practices around the installations is to provide participants with 

the skills and the knowledge they need to reach beyond the act of reading intended 

as a sole interpretation of an original media text. Such an aim can be addressed by 
allowing for forms of explorations that stress the alternatives of editing and 

framing. When done relying on the spatial and responsive features of the physical 

environment, these operations acquire particular forms. They can enable practices 

that open a variety of composed media to inquiries and engage users into exploring 

the effects of their alterations. In the case of spatial arrangements of multimedia 
material, we need to review the role of temporal editing, and consider structures of 

a broader nature. Here we can make some considerations on the ways in which 

participants enriched and recombined the material that was presented in the 

original version. The design of the physical objects and of their responsiveness, 

along with rules and conventions permitted cooperative enquiries into the 

surrounding reality. These could be accomplished through rapid manipulations of 

the environment. The ‘authoring’ nature of those cooperative inquiries that can be 

discussed for how they qualify as explorations of the environment. In doing this, 

we take the meaning of exploration as in reviewed in Section 2. Exploration and 

digressive actions took participants out of the reading of original forms – as the 

plot or arguments of broadcast media – and lead them to deconstructing the 

working of those forms. Artistic practices with tangible objects included copying, 

modulating, reframing, segmenting, and performing the presentation of 

installations. In our study these actions suggested design principles for supporting 

pupils in acting as critics and as designers. A principle can be drawn from the 

activities that can be described as recycling. Some explorations of the setting aimed 

to rearrange and compose outcomes of past productions. This involved adapting 

the resources available in order to accomplish new functions. In pupils’ work, 

recycling became a process of finding any kind of unity by modifying media texts 

through a play with modulation and alteration. In particular, the augmented 

physical objects enabled the institution of specific motifs and forms of recycling.  
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4.2 Cultivating the Emergence of ‘Genres’  
 

As Frow postulates, referring to the general practice of creating intertextual links in 

several forms in the literary and visual arts: “What is relevant to intertextual 

interpretation is not, in itself, the identification of a particular intertextual source 

but the more general discursive structure (genre, discursive formation, ideology) to 

which it belongs.” [Frow 1990: 46] These forms are defined by such features as 

repetition and motif and far as they provide some unity, because unity in the 

composition is what frames peoples’ reading. The creation of such genres can be 

postulated to be motivated and dictated by the constraints in cooperation. A similar 

problem relating to the nature of ‘genres’ has already been considered in film 

studies. In fact, if we take common definitions of genre, they bind artistic aspects 

to production and marketing issues, as in Gledhill’s [2000] definition of genre as a 
‘conceptual space’ in which “issues of texts and aesthetics … intersect with those 

of industry and institution, history and society, culture and audience.” [op. cit.: 

221] Other definitions also describe different genres in terms of their collective 

significance. Some critics suggested abandoning the term ‘genre’ itself in favour of 
such terms as repetition, seriality, cycle, trend and mode. The main concern in the 

type of setting we address here is that defining and recognising genres has 

implications on the working of pupils’ collaborations in production, spectatorship 

and criticism. To those who participate as authors it gives stylistic guidelines. It 

also provides those who review the work of others with tactical means of 

evaluating a composition’s achievements in terms of the ways it affords particular 

effects by extending, challenging or reinterpreting particular features of a genre 

[Bordwell and Thompson 2004]. By establishing features of unity and continuity, 
conventionalised genres guide participants in activities of composition and 

criticism as they can be used as: (1) a composition paradigm providing a model for 

rearranging stylistic elements; (2) a set of rules and expectations for spectators to 

organise their reading; (3) a critical framework for reviewers. 

 

4.3 Media in Space: Form and Participation 
 

The setting addressed above enables forms of exploration and expression that are 

constrained, supported or motivated by the alternatives available to ‘reconcile’ 

physical and digital aspects. Investigating the motives and the quality of such 

‘reconciliation’ can provide us with a ground for understanding how matters of 

form relate to the nature of participation. In the history of media we know of 

different established production practices that aim to create forms in our physical 

environment that change our behaviour and motivate proactive responses. In the 

design of visual and tangible advertisement, for example, the design of contents 

and their medium is driven by a general principle according to which their design 

should ‘create new needs’ [e.g., Berger 1977]. These needs are often researched 
either by putting constraints to our perception of space or representations, or by 

creating conflicting representations or enigmas, calling for attention and for 

reconciliation. Similar principles hold in our setting, but they allow for different 

sorts participation. Digital representations such as pictures, video sequences and 
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sounds needed to be ‘evoked’ through physical actions. The digital environment 

needed to be ‘evoked’ by acting on the physical, contrasting with the ever-visible 

and ever-accessible physical pictures, surfaces and other features. Moreover, 

digital representations could be ‘condensed’ into physical ones, in the sense that 

they were linked to static displays while they were distributed on a timeline. 

Accordingly, in their designing tasks pupils were led to investigate the effects of 

triggering, meeting, and evaluating the expectations of viewers. This is exemplified 

by how they handled alternative ‘versions’ of media texts. Physical compositions 

acquired the abstracting function of standing for different versions of the same 

media texts. This came at the expense of having to rebalance the role of physical 

details compared to wider structural properties. In fact, by looking at a physical 

composition, pupils could better understand that once an editing sequence is given 

– i.e., physical objects are displayed in a spatial arrangement – a lot of editing 

details still need to be fixed in order to have a film which sorts a desired outcome.  

 

5 Conclusion 
 

This paper has described an approach to integrating responsive and digital features 
into physical environments in order to enable collaborative authoring practices. 

Such applications can open media genres to inquiries and engage users into 

exploring the effects of their alterations by acting on a physical setting. As a 

critical issue in directing open-ended tasks, the introduction of conventions and 

procedures, and their influence on the creative use of resources, has been 

discussed. In particular, we have argued for an open treatment and exploitation of 

the constraints imposed by media to physical action, and their reformulation as 

directives in such a way that they can become resources for creativity in the 

practices. We have addressed the need to understand the virtuous role of 

constraints in instructing and directing participants activities in design. In our 

specific case, this effort concurred to favouring the emergence of composition 

‘genres’. Such effort can be inscribed into a wider struggle in the study of 

aesthetics and the experience of art, in which for every new field there is the need 

to find ways of linking structural analyses of form to the nature of participation. 
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Abstract 

 
This paper proposes a reinterpretation of practical approaches to masked performance to articulate 
design activities that make use of performances and embodied artefacts. In particular, the paper 
relies on examples from design research to explore the application of performance work based on 
‘neutrality’, expressivity and ‘incompleteness’, which have been developed in theatre to devise 
performances with ‘neutral’, ‘characterised’ and ‘larval’ masks. 

A more general argument in the paper is that the project of applying performing arts into interaction 
design can be usefully extended beyond the boundaries that have so far characterised applications 
from the performing arts. These have been limited to the direct staging of the performances which 
are meant to provide the evidence for design inquiries. Instead, design activities can proceed by 
working in a more indirect way, by researching variations of the achieved performances, and by 
using multiple performance genres, including masked and stylised ones. 
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“I don’t follow a method in the form of conceptually definable procedures, a list of rules, 
precepts, norms or conventions. A method is something quite different: a collection of 
organic impulses that have to be rediscovered – or reinvented – within us. Individual 
experiences and acquired knowledge constitute a shell within whose depths there exist 
lesions. These “wounds” are part of the method. 
Does this mean that a method is absolutely personal and impossible to pass on? This is not 
true either. It can be transmitted by means of that long route consisting of contradictions and 
apparent betrayals that is a process of symbiosis. If the method is passed on, it becomes 
unrecognisable. When it is recognisable, then it is an illusion, a crutch or a parody1.” 
E. Barba 

 
 
 
 

1.   INTRODUCTION 
 
Today, even if several practices have been imported in design from theatre and other ‘live arts’, 
including Johnston’s approach to improvisation, Boal’s Forum Theatre, elements from Aristotle’s 
Poetics and Greek tragedy, and Brechtian dramaturgy, the vast body of practices in the performing 
arts still remains mostly unexplored by researchers. Overall, it is the techniques, the theories or the 
procedures that have been imported. The practical approaches guiding the creative work of 
rehearsals in theatre, which is based on variation and repetition of performances, have not been 
transposed so far. Moreover, a considerable part of design research that made use of performances 
employed props, mock-ups and incomplete artefacts. But the design of the embodied artefacts and 
of interactive features has not been addressed with a language that links design qualities of the 
embodied artefacts to qualities or modes of performances. 
 

Strangely, a whole area of the performing arts which provides such a language, and which is 
articulated in practical activities to devise performances with and through artefacts, has so far been 
totally neglected. This area is made of the various approaches, schools and traditions that train and 
devise masked performance. It constitutes a rich repository of practical knowledge and activities, 
which, if transposed and reinterpreted in design, could help better articulating design inquiries 
based on performances with and through artefacts. This paper proposes a reinterpretation of a 
particular instance of such approaches in design contexts. One which is derived from Lecoq’s 
(1997) work. 
 
 

2.   BACKGROUND AND RELATED WORK 
 
Among the various design approaches that instantiated theories, ideas, techniques, strategies, tactics 
and procedures from the performing arts (e.g., Binder 1999, Brandt & Grunnet, 2000; Dolonen et 
al., 2003; Dworaczyk et al., 2005; Engeström & Kallinen, 1988; Fjuk & Sorensen, 1997; Iacucci et 
al., 2002; Jacucci & Wagner, 2005; Jacucci et al., 2005a; Kankainen et al., 2000; Mørch et al., 
2004; Read, 2005; Salvador & Howells, 1998; Strömberg et al., 2004; Turley, 1997) little has been 
done to date to substantially overcome naturalistic acting in staged scenarios. Or, in general, no 
research works have proposed to compare alternative performance genres within the same setting, 

                                                 
1 Quoted from the audience notes to the performance ‘Salt’. 
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or overcoming the mere transposition of ‘procedures’ from theatrical practice. Those works that 
systematically introduced variations of performances did so at the level of narrative, plot or 
characters substitutions, as for example Kankainen et al. (2000), Mørch (2004), Strömberg & 
Pirttilä (2004) and Turley (1997), who applied Boal’s (1974; 1995) forms. However, no research 
works have devised performances by crossing genres, decomposing or constraining movements, 
comparing different levels of acting, filtering perception, masking, or moulding time with changes 
of speed, rhythms or interruptions. 
 
Performances have been mostly used to provide the evidence for the actions which are meant to be 
interpreted in the search for design ideas. However, the most influential and effective approaches to 
train or to devise in the performing arts devote most of the time to working in an indirect way. Their 
search for ways to relate to life and audiences usually proceeds by repeatedly introducing variations 
and by re-enacting the achieved forms. They explore stylised forms, other than naturalistic ones. 
Also, the choices about how to inspire, direct or to constrain performers are done explicitly and 
articulated in exercises. 
 
The following review aims to show that research applying performances with objects, even if not 
referring to the arts, already embodies similar questions. The remaining part of the paper will 
indicate how these questions can be addressed more explicitly by reinterpreting practical 
approaches from the performing arts, and in particular, from masked performance. To this end, a 
first step here will be to distinguish among different roles of the ‘incompleteness’ of design 
artefacts among cases reported in the literature. This will motivate further questions about how to 
articulate performance inquiries with objects, with reference to a case of performative development 
of an interactive installation. 
 
 
2.1  Performances with incomplete designs 
 
Incomplete designs in the form of props, mock-ups or parts of settings have been employed in 
different ways. Not only the methods, but also the driving motives have been quite different. For 
instance, incomplete forms have been created to bring design questions near the situations of 
everyday life, as in the SPES methodology (Iacucci et al., 2002). Here, the incomplete objects were 
introduced in a person’s every daily life, and came about as forms upon which to project contingent 
needs in unplanned situations (Figure 6.a). Elsewhere, they have been used to try out different uses 
for a an interactive tool for which the design idea was only partly determined, as in (Brandt & 
Grunnet, 2000). In this case, the incomplete objects were used to try out and match design ideas 
with a number of predetermined situations (Figure 6.b). They have also been used to create a 
situation for use, as in (Strömberg et al., 2004). Here, behaviours and embodied actions were 
assessed to find more design ideas, with a focus on the staged situation, more than on a design 
concept embodied by an artefact (Figure 7.c). And they have been used to inspire activities by 
virtue of their symbolic meaning, as the magic tools in (Brandt & Grunnet, 2000). Here, the 
incomplete objects where not the repository of the main idea to be developed, but props for thinking 
in action (Figure 7.a and 7.b). 
 
In these examples, searching for new design ideas has ranged from introducing a new (even if not 
completely formed) object in common situations, to creating new situations with objects endowed 
with ad hoc and familiar features. The search for novelty has ranged from seeking totally new 
situations and action – as if future requirements and needs were to be invented from scratch – to 
assuming that novel needs and attitudes are already implicitly present in actual life, and need to be 
acted out.  
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In all these cases, the creative use of embodied but incomplete artefacts is tightly related to the act 
of performing. And in all cases, the use of performances has served to address the assumption that 
novel design ideas need to be created with a concrete reference to familiarity and habits. It is 
important to note that, in all cases, the application of performances had to couple familiarity and 
novelty, abstraction and detail, practical accomplishment and symbolic signification, and 
individuality and universality. Furthermore, if these applications constituted the act of devising a 
show in an artistic context, the success would depend on the seek for a good balance within each 
couple. But these issues have not been addressed explicitly in the literature. Research so far doesn’t 
provide alternatives to articulating rehearsal processes that permit to explore design spaces by 
introducing variations. As mentioned above, those works that reproduced the procedures of Boal’s 
theatre forms are an exception. However, their alterations of the achieved performances are at the 
level of plot and characters substitutions. They don’t articulate the performance exercises along 
dimensions that link expression and exploration through the aesthetic and technical qualities of the 
designed artefacts. 
 
As in the cases mentioned so far, also in theatre there is the need for a balanced orchestration of the 
use of designs in action. And the sources of creativity are both in designs and in skilled use, and 
there is a co-presence of different driving motives in using objects. In the performing arts, these 
aspects are tackled by articulating the rehearsal process with principled approaches to directing with 
a frequent use of the ability to create variations of achieved forms. An important improvement in 
the design practices mentioned above can be achieved by reinterpreting the ways in which 
approaches to training and devising performances can proceed by re-enacting and introducing 
relevant variations. For example, relevant dimensions can be those between neutrality and 
expressivity, pace and rhythm, incompleteness and characterisation. 
 
In order to clarify what relevant variations can be introduced, it is useful to distinguish different 
uses that are made of embodied and incomplete objects. In particular, some approaches (e.g., 
Iacucci et al., 2002; Brandt & Grunnet, 2000) devised performances in which the incomplete forms 
worked purely as props. In these cases, the core of the creative attempt consists in stretching the 
imagination to fill the incompleteness of props, while they are applied in real contexts (Figure 6). 
Other approaches use performances within the world of incomplete forms, or in which incomplete 
forms influence creativity as symbols (e.g., Brandt & Grunnet, 2000; Strömberg et al., 2004) 
(Figure 6), or in which markers or props are worn, to constrain or drive movement, as in the 
Manipulate Media Worksop (Jacucci et al., 2005a). 
 
In the first instance, the advantages of adopting incomplete forms is that they suggest wider ranges 
of actions. In this particular way of using performances, performers address their task by adding 
details to their actions. These works suggest a number of questions which still need to be addressed 
in the literature. One order of questions concerns the way in which the work of performers should 
be facilitated or directed. These include: 
 

• How can variations be introduced? 
• In particular: what are the relevant dimensions in the definition of props and artefacts for 

performances and in the definition of performing exercises, along which to try out 
alterations of achieved performances? 

 

Other questions concern the ways performances should be interpreted and intermediate results 
expressed. These questions include: 
 

• How to link exploration and expression? 
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• And, in particular: how to frame the evidence which from performances can characterise 
design ideas and design abstractions? 

• Should performances be understood as being ‘reproductions’ or ‘representations’ of aspects 
of life? And, relevantly to this question, what alternative ways to devise and study them can 
be learned from the performing arts?  

 
Concerning the last question, as mask work can teach, a distancing and a stylisation of the 
performance can be induced by using the incomplete objects to deconstruct movement. Before 
coming to pen and paper reporting, partial results can be created in an embodied form. This can be 
done not necessarily in one single step, but also in different steps, implementing particulars along 
specific dimensions. 
In this paper, these questions will be addressed by transposing specific approaches to masked 
performance. 
 
 
2.2   A case: objects shifting from props to masks in performative development  
 
An example of the use of incomplete artefacts which makes use of variations according to their 
different qualities as props, tools or masks, and which researches through non-naturalistic acting 
can be reported from the Manipulate Media Workshop, which is introduced in (Jacucci et al., 
2005a). 
 

 

Figure 1. Performances with visual markers to trigger projections in the Manipulate Media 
workshop (Jacucci et al., 2005a). 

 
One of the interactive installations in this event was meant to provide a setting to explore the act of 
meeting between people, as it happens in architectural settings such as the areas in front of shop 
windows, elevators, ticket queues, pay machines and the like. It consisted of a camera recognition 
system that triggered video or image projections on walls, upon the recognition of visual markers 
which could be worn by participants in performance exercises. The installation was intended to 
create situations in which two people meet in the place and compose an image (made of two parts) 
which they eventually interpret as being meaningfully related to the act of meeting. 
The installation had been implemented and exposed in a modern art museum, and then used in 
performance exercises and redesigned according to the outcomes. One of the observed outcomes 
from these activities are alternative roles the markers could play in influencing performances. These 
could range from the functional use of a tool, to the covering of body parts, to the lead for 
movements explorations.  
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The interactions with the installation changed when a participant covered parts of his body with 
markers and tried to create a specific rhythm by repeating a sequence of motions that would reveal 
the various markers to the camera. From this moment, participants’ shifted from interpreting the 
content of the projections, to watching and repeating the movements to create image composition as 
a meaningful performance in itself. In this performance, the use of visual markers had shifted from 
an utilitarian use, as in the use of a tool, to a wearing that influences a performance, in a similar way 
in which some type of masks do. 
 
The subsequent redesign of the installation learned from these performances and introduced 
interactive features which allowed them to be extended. The new design of the installation allowed 
for a more articulated exploration of relationship between time and space, instead than having a one 
to one relationship between marker and projection. The images composition were made in three 
instead than two parts. The projections’ qualities was made to depend on the position of people 
wearing markers in the installation. This articulated the ways in which the installation reacted to the 
relationship between people in its space. Also, by the delay between a physical movement in the 
space and the triggering of a projection, it became possible to play with time and pauses, other than 
with static body positions. 
 
The ways of employing markers in this installation had shifted from the use of tools to the wearing 
of artefacts that motivate or constrains behaviours, even without consciously suggesting a function. 
Markers were quite different from the props treated in the previous Section. But still, being 
incomplete artefacts, and being used to motivate performances in the search for new needs and 
design concepts, they provided a different but relevant employment. Another novelty in the use of 
these objects is the fact that they are ‘uncharacterised’. Markers didn’t express features that 
characterise a motive or a type of object. They can be called ‘neutral’ with respect to the 
characterisations of the mock-ups of Figures 6 and 7. The latter use encouraged movements and 
behaviours that resemble the use of masks in that they favour the decomposition of body 
movements. The design activities carried out on this installation partly answer the questions 
outlined above and raise other ones.  
 

• What are the possibilities to devise relevant performance exercises that make use of 
incomplete objects within the range from characterised to neutral? 

• What are the possibilities to ground a definition ‘characterisation’ or ‘neutrality’ of design 
props upon specific performance types? 

• What ranges of hybrid uses of incomplete objects can be developed to devise performances 
for design, between props and tools, and between props and masks? 

 
 

3.   PERFORMING WITH AND THROUGH ARTEFACTS 
 
Unlike all the artistic practices that have been applied so far in design, approaches to masked 
performances directly and overtly address the quality of embodied actions in relationship to the 
qualities of a designed artefact, that is, the mask. Approaches to masked performance link the 
design of artefacts to qualities of performances. Masks are divided into categories, according to 
specific modes or levels of acting explorations that they enable. Also, in these practices, different 
mediating roles of masks are related to design decisions, at different levels of detail or abstraction. 
Furthermore, design decisions are researched, defined and assessed through ad hoc performing 
exercises. 
 
For these reasons, at least in the abstract, practices of masked performance can be perceived as 
relevant to the general problem of applying performing arts practices in design contexts. However, a 
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transposition from these artistic contexts to interaction design is not simple. In fact, only a few 
objects of design can directly be considered as masks, and they cannot all be worn, or used to 
signify in performances.  
 
In this paper, the interest to reinterpret these practices from performing arts contexts is still 
motivated by the powerful analogy between design props and masks. The power of this abstraction 
can come from an extensive definition of ‘mask’. The latter can comprehend several mediating 
roles which are acquired in embodied action by objects of interaction design. However, the scope 
within which this analogy will be interpreted here is restricted. The scope is, in particular, on 
addressing some specific questions which pertain to masked performance. This paper will address 
questions that are already implicitly present in actual design contexts – as outlined in the review 
above. Basic phenomena in the use of masks in theatre – in particular, the working of neutral, 
expressive and larval masks – are already present in design works which make use of props, mock-
ups and other objects in practical attempts through embodied action. 
 
The questions indicated above will be addressed here in the light of practical approaches to masked 
performance. The aim is to articulate the creative work of performers and directors to explore action 
with and through objects. In particular, movement work based on ‘neutrality’, the definition of 
‘expressive’ and ‘played’ masks, and the research of design spaces through different forms of 
‘incompleteness’ (at the basis of the meaning of ‘larval’) can be imported from practical approaches 
to masked performance. They can serve to structure different levels of creative work in design. This 
will also provide a terminology to understand different aspects of performances in design. In this 
paper, they are put in relationship with aesthetical features of specific artefacts, which can acquire 
the role of masks. 
 
One first aspect is how masked performance can permit to research on movement and space that 
would not be favoured without masks. By covering parts of a performing body, one can achieve a 
state of inquiry through movement which permits to be more economical, neutral, free or focused.  
This can also simplify a performance and uncover human behaviours and inner traits, which would 
not be apparent otherwise. This aspect will be related, in particular, to the need to structure the 
search when exploring a design space through performance. A specific case of the design of 
interactive installations relating to a similar concept of neutrality that is researched with ‘neutral 
masks’ will be discussed. 
 
A second aspect is that expressive (characterised) masks can permit to explore breadth and focus of 
embodied action by imposing structures, and facilitating digressions. For example, characters are 
not neutral, in that they are subject to predefined structures. By researching on variations on the 
expressivity and characterisation of masks, the work is complementary to that done with neutral 
masks. One can introduce structures and driving features that are alien to the original context and to 
the people involved. 
 
A third aspect is how masks can permit to explore the use or mediation with artefacts that retain 
different degrees of ‘incompleteness’. This can be done by first finding those masks that work well 
thanks to the fact that they are incomplete but potentially expressive. Then the search can proceed 
by attuning the levels of detail of the incomplete masks. Important principles can be gathered from 
performance work with ‘larval’ masks. This points to questions about design done with props and 
mock-ups. In particular, the practical work that is taught with larval masks shall be transposed to 
discuss the tension between uniformity and universality with props and mock-ups in design. 
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3.1   Basic terms for the use of masks and mediating artefacts on stage  
 
There are several ways in which a theatrical mask works as a ‘mediating’ artefact. A mask can have 
different roles in both driving and inspiring the masked performer and in guiding spectators’ 
interpretation of her performance. Masks can work as tools for imagination and control. This 
happens both from the point of view of performers and from that of spectators. For example, with a 
face-mask an actor’s face disappears and her body becomes far more noticeable. With some types 
of masks the whole body is moved in function of endowing the mask with life. Moreover, a mask 
can work as a constraint, a filter, a means and a vehicle. It can show a character in its broad outlines, 
it can structure or simplify the playing style, it can delegate to the non masked parts of a body to 
express essential attitudes, it can filter out the complexities of psychological aspects, and it can 
impose guiding attitudes in embodied actions.  
 
Lecoq (1997) refers to dramatic masks as “those which can serve as vehicles for human qualities, 
setting up a transposition and thus achieving a certain level of acting”. (Lecoq, 1997, p. 61) “In 
masked performance, gestures are expanded or reduced and the eyes, so important in psychological 
playing, are replaced by the head and the hands, which assume great significance”. (Lecoq, 1997, p. 
62) Consequently, real objects add so effectively to the power of the performance of expressive 
masks. Dynamic features of theatrical masks can be applied to studying entities such as media, 
technologies and ordinary events, which can acquire similar masking roles in life and in design 
practices. To this end, relevant terms of the working of masks in theatre need to be outlined. 
 
 
3.1.1   Dualities in working with masks in theatre 

 
A mask can be an active element both for who wears it and for who watches. The act of masking an 
actor gives rise to a number of ambiguities. In order to take advantage of the approaches to masked 
performances in design, a consequent terminology must be adopted. Masks introduce several 
dualities in the practical accomplishment and in the interpretation of performances: inward vs 

outward, showing vs hiding, constructing vs deconstructing, immobility vs movement and reality vs 

illusion. The following definitions can be used to detail a description of design objects that are 
meant to acquire masking roles in performing activities. 
 

- Inward vs outward: masks always work in two ways. They project the awareness of a form 
to the performer, and they project images to the audience. 

 
- Showing vs hiding: masks show and hide, for example, they hide a face and show a different 

one. Artefacts which only show or only hide, might not work as masks. An example of 
artefacts that only hide are the white masks used in protest marches (also called ‘dead’ 
masks). They neither show a character (as expressive masks do), nor an abstraction or an 
incomplete one (as larval masks), nor do they facilitate performing modes as neutral masks 
do. They are designed only with the aim of adhering to faces and hiding them. An example 
of artefacts which only show are watches, they show a designed figure but usually don’t 
hide a feature which has a significant role in the interpretation of a performing body. 

 
- Constructing vs deconstructing: masks construct and at the same time deconstruct bodies. 

They construct the composition of a static figure and a moving body. The construction is 
meant to result in an uniform body. In fact the disconnection between performer and mask is 
commonly not supposed to be perceived. Masks can deconstruct bodies by impeding natural 
movements, or motivating stylised behaviours that acquire significance in relationship with 



 403 

the mask. In fact, masks can be used to train deconstructed movements that are functional 
also to unmasked performances. 

 
- Immobility vs movement: masks are immobile figures, but the whole point in performing 

with them is to endow them with life, through movement. Hence, mask work always 
addresses both immobile and moving features, in isolation and in conjunction. 

 
- Reality vs illusion: masks work through two simultaneous worlds. One is the picture 

displayed by the mask, which is a real object that constantly addresses the audience 
frontally. The other is an illusion of life, which the performer might succeed in showing for 
limited amounts of time when wearing the mask. Mask work always addresses both worlds. 

 
 
3.1.2   Masks as tools for inquiry 

 
In Lecoq’s approaches, masked performance became an important step or tool in the training of 
actors. Similarly, in design, these practices can be transposed and reinterpreted in order to constitute 
tools and activities for inquiry, instead than solely leading to a single performance to be staged and 
used as direct evidence for design. Here the focus will be on those effects of masked performances 
which permit masks to be tools for inquiry. The ‘design space’ to be explored is the range of ways 
in which embodied actions mediated by artefacts can be related to life. This relies on how masks 
can uncover (‘unmask’) human traits and attitudes. 
 
In theatre, a major goal in devising masked performances is to give life to the mask. The hoped 
effect is that spectators reach the illusion that the mask is alive, and that at times they forget that the 
performing body belongs to a person. The eyes of a director can be more critical than those of 
spectators. Here, the scope will not be to look solely from the perspective of the audience, nor to 
give a definitive, even if critical, interpretation of the achievements of performances. It is along the 
director’s participative and inquiring look that an object for design can be made to evolve as a 
consequence of the inquiry. By exploring the dualities outlined above, training and devising masked 
performance can be an act of inquiry. Relevantly to design, the object of the inquiry can be both on: 
(a) the possible roles of (masking) artefacts in life – to be researched through variations of 
performing exercises – and, (b) on possible traits and attitudes – to be researched through 
introducing variations in the designed (masking) artefacts, according to relevant categories. 
 
 
3.1.3   Inquiry and distancing 

 
Through masked performance, essential features of movement can be researched in a biased and 
deconstructed way. By hiding their face, which usually bears the most observed features of their 
individuality, performers acquire an awareness of the significant movement of their body in space. 
Having covered their face, with a signifying but depersonalising trait, performers’ body and its 
movement becomes far more noticeable for spectators. The interpretation of movement is biased by 
the presence of the mask, which ‘comments on’ or ‘adds meaning to’ the performance. 
 
Also, performers can take a better distance. Masks permit them to distance themselves from their 
own personality and even from the role of the characters they play. Ultimately, these distancing 
effects can articulate the inquiry by transforming the act of ‘seeing’ in order to make it more 
conscious. 
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The benefits to design research are at least because of two orders of reasons. On the one hand, 
approaches to mask work can provide a practical method to research on the relevance of aesthetic 
principles. On the other hand, some specific objects of interaction design, such as artefacts, 
environments, events, can be understood and studied better according to a terminology and the 
principles of the mask work approaches considered below. A reconsideration of the definition of 
‘mask’ is needed at this point. This will be used to relate the practical work done in masked 
performances to the objects of interaction design. 
 
 
3.2   An extensive definition of ‘mask’ 
 
Mediating artefacts and technologies can work and acquire roles that are similar to those of 
theatrical masks. In order to apply approaches to mask work in the performing arts, it is useful to 
detail definitions of the term ‘mask’ in everyday language. The word ‘mask’ is commonly used to 
refer to an artefact which covers the whole or part of the face. It can also refer to a likeness of a face 
or head, or to a fact or action that conceals traits of humans in a static or dynamic way. In this sense, 
even a car, a telephone, or a webcam can acquire masks roles. Similarly, other artefacts that are 
object of design can be considered as having qualities of masks. They can conceal aspects of human 
behaviours, or, by doing this, they render inner traits more evident, or they add characterising traits. 
 
Other connotations of the word ‘mask’ come from the fields of surgery, sports, photography, 
electronics, computing or entomology2. Beyond the meaning of ‘a protective covering for the face 
or head’, masks can include: devices worn to facilitate or prevent contact with environments, 
shields placed over areas to control exposure, a natural feature or artificial object which conceals 
features or events from view, material from which a pattern has been cut so that objects can be 
formed on the exposed areas, a pattern which, by convolution with a second pattern, can be used to 
isolate a specific set of the second pattern for examination. The actions included in these definitions 
– such as protecting, examining, isolating, exposing to the environment – point to a variety of 
applications. 
 

 

Figure 2. Examples of designed artefacts that, according to their use, can acquire masking 
roles: shooting settings and stages, props and mock-ups used in participatory design – from 
(Brandt & Grunnet, 2000) – interactive tangibles to digital videos of participants – from 
(Jacucci et al., 2005b). 

 

Several common technologies conceal features of human action, thereby better uncovering human 
inner traits, personalities and characters. The definition can be extended more explicitly, in order to 
name those essential features of masked performances that can be found in common objects of 
interaction design. For example, artefacts and objects of design are used to feature in performing 
intents. Among these there are props, mock-ups and mediating tools. These will be addressed in the 

                                                 
2 From the Collins English Dictionary & Thesaurus, 2004 edition. 
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following with the help of terms of practical methods, neutrality, expressivity, and the 
incompleteness of larval masks. 
 
 
 
 
3.3   Neutral 
 
The work with neutral masks aims to achieve the ‘depersonalisation’ of the performer. The result 
that is sought are performances endowed with ‘universal’ qualities. That is, a performer wearing a 
neutral mask tries to achieve a state of neutrality, and moves on to represent traits of life which 
belong to everyone. This is only a particular territory for exploration in masked performance. It 
retains an importance across theatre schools and traditions, and it encompasses styles and cultures. 
It’s definition as a specific practice can be worked out also in design contexts. In fact, similar states 
of neutrality when acting with or through the objects of interaction design, or the ‘neutral’ qualities 
of some of such objects, are evident in design activities. They can be found, for example, when 
design seeks universal abstractions by starting from particularities in design sessions.  
 
Two common examples of ‘neutral’ masks are shown in Figure 3. The aim of a neutral mask is “to 
open up an actor to the space around him and to put him in a state of discovery” (Lecoq, 1997, p. 
38). But, more than on identifiable formal aspects of the mask, the definition rests upon the way in 
which the performance is achieved through that mask. 
 

 

Figure 3. Examples of ‘neutral’ masks. 
 
Performances with neutral masks aim to discover movements and behaviours that belong to 
everyone, without imposing specific ‘characters’. An additional effect in training with neutral 
masks is that, through the seek for neutrality, it becomes evident what we are and what we want as 
individuals. The ways these goals can be achieved in theatre is relevant for design practices that 
make use of props or artefacts which have effects in performed actions. Some of them can be 
studied according to how they can be associated to similar definitions of ‘neutrality’. 
 
By using the extended definitions of mask that is given above, important principles from practical 
work with neutral masks can be reinterpreted. Two relevant points will be addressed here to guide 
design: (1) one is the definition of ‘neutrality’ as a performance state which is induced by the 
conjunction of the mask as an artefact and a particular exercise. This constitutes a mode of research 
which is complementary to explorations based on expressivity and characterisation, and can be used 
to motivate further inquiries by comparison; (2) the other one is the consequent meaning that is 
acquired by the ‘universality’ or the ‘uniformity’ of design features. 
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3.3.1   Exploring by defining neutrality through performance 

 
In the case of masks, the word neutral can still bear some of the meanings it has in everyday 
language. Three main connotations are: “being with no distinctive quality”, “harmonising” with 
most other aesthetic forms, and “being indifferent”3. But the definition of neutrality for mask work 
is not purely a quality of the mask as an artefact. It refers to the specific performance work that is 
done with it. Such practical work can inform design in contexts outside theatre. 
 
Improvisations with neutral masks aim to be favoured by a state of openness and freedom to 
‘receive’. This state is a quality of the performance which stems from the relationships between the 
performer and the mask. The intention is to go back to the origins, and to relate to the most basic 
elements of life and nature (Lecoq, 1997). The neutral mask aims to put us in touch with what 
belongs to everyone. Getting a person to work on themes with the neutral mask permits to observe 
her presence, and her sense of space. In the seek for neutrality a director will look if her movements 
and her body belong to everyone, if she can find the common denominator of embodied actions, 
which everybody could recognise. 
 
Explorations with neutral masks are articulated in practical exercises which include both 
discovering the mask as an object and experiencing movements through journeys and 
identifications. They permit “to watch, to hear, to feel, to touch elementary things with the freshness 
of beginnings.” (Lecoq, 1997, p. 38) Traditionally, creative exercises with neutral masks include 
awakenings, journeys, encounters and farewells. It is not the incidental details in the performance 
that are retained. Rather, it is the driving motive that these exercise try to bring out that is 
researched. The motive is intended as not being linked to a particular context or character. 
 
There are additional principles that drive movement work based on neutrality as an inquiring tool. 
On the one hand, such work can provide a series of fulcrum points (key embodied states) that are 
essential for embodied actions, but that cannot be researched without the deconstructing function of 
neutral masks. On the other hand, having experienced balance through work based on neutrality, a 
performer is better equipped to express a character’s imbalance or conflicts (Lecoq, 1997). 
 
 
3.3.2   Uniformity and Universality 

 
The scope of exploring design features through performances based on neutrality is to achieve 
embodied actions that have a degree of universality. This relates to a major problem in addressing 
design with performances: how to move away from individual and particular instances and reach 
‘design abstractions’ endowed with ‘universal’ qualities? Relating to machinery, to be ‘universal’ 
includes being designed or adapted for a range of sizes, fittings or uses. More commonly, 
‘universal’ qualities of performances and in design are meant to be generalisable or capable of 
being used and understood by all. The seek for ‘universality’ can be addressed in different ways. In 
the arts, and in particular in the performing arts, universality can be sometimes related to 
‘uniformity’. In this sense, being uniform coincides with being ‘regular’, ‘homogeneous’, 
‘unvarying’, ‘monotonous’, ‘lacking diversity’.  But uniformity and universality are different 
aspects of design features. 
 
Performance work based on neutrality addresses precisely this issue. The exercises developed for 
neutral masks foreground the fact that in order to achieve performances that are endowed with 
universal qualities, one cannot rely solely on uniform aesthetic qualities. For example, the shape of 

                                                 
3 From the Collins English Dictionary & Thesaurus, 2004 edition. 
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masks must be attuned to individuals and to performance activities in order for them to work as 
neutral. At the basis of this search there is the study of how humans are different and, at the same 
time, how they can share experiences helped by the design of mediating artefacts.  
 
 
3.3.3   Example of the design of an interactive installation 

 
Given the definitions above, cases of design of interactive systems can be studied accordingly. 
Figure 4 shows a performance of participants in the Manipulate Media Workshop, who made use of 
visual markers that were part of an interactive installation to be re-designed in that session. In this 
case the performer placed several markers around his body, and performed the use of the 
installation by triggering digital representations by moving in front of the camera of the installation. 
 

 

Figure 4. Performances with visual markers in the Manipulate Media workshop (Jacucci et 
al., 2005a). They can be worked out and studied relying on the tradition of movement work 
based on neutrality. 

 
The masking role the visual markers achieved in his performance have some of the essential driving 
feature of neutral masks. Even if they don’t cover the person’s face, they take the attention away of 
the characterisation of the performer. They motivate an exploration through movement that is not 
structured by a character’s objectives, and, in this sense, is neutral. The performer embodies a 
generic person. The markers drive and highlight his movements and depersonalise them. 
Furthermore, like in the use of neutral masks, this way of placing the markers on his body has the 
effect of triggering or suggesting a series of explorations through movement that would not follow 
from the personal motives of a character. The new exploration is motivated by a new way of 
structuring the performer’s body in front of the marker-reader. It develops in the opposite direction 
of characterisation or expressivity of masks or objects. The way the attached markers look don’t 
lead to interpreting him as a particular character. As figures, markers express nothing. But they have 
the effect, like neutral masks, to motivate a state of exploration through deconstructed movement. 
 
Until this performance was made, participants had been relating to the installation as persons, with 
their own personality and characterisations. Explorations with worn markers or other objects, as in 
interactive installations, can range at least between two poles: ‘characterised’ and ‘neutral’. The 
effects of explorations at the poles are not necessarily similar across different contexts. The 
presence of these modes of practical attempts articulate the inquiry through movement. In the case 
discussed here, neutrality stemmed at least from: (1) the markers outlook, (2) the placement of the 
markers over specific body areas: those between junctions, and (3) the presence of multiple markers 
worn over the same body.  
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3.3.4   Conclusion 

 
One of the ways in which performances with design artefacts can contribute to design inquiries is 
through exercises of movement based on neutrality. Such activities explore different aesthetic 
qualities of the design artefacts, in order to find those which can make them work as neutral masks. 
The activities also explore universal traits of embodied action, thanks to the functions of neutral 
masks, if acquired by the design artefacts. 
 
According to the principles governing masked performances with neutral masks, the exploration 
proceeds by trying out alternatives in which those artefacts can guide or constrain embodied action. 
In order to acquire functions that are similar to those of neutral masks, the artefacts can be 
mediating tools, physical constraints or framing devices. The explorations aim to rely on them in 
order to induce performances which: (1) are characterised by a depersonalisation of the performer, 
and (2) express traits of action that are understood by all, or that are present to some extent in 
everyone’s action in the same circumstances. 
 
This is only a particular performance work that can be used to explore design features with the same 
artefacts. The inquiry can move on by applying different degrees of expressivity, incompleteness or 
abstraction, in order to research on other design qualities of the artefacts or the embodied actions. 
These are the other practices of masked performance outlined below.  
 
 
3.4   Expressive 
 
Masked performance with expressive masks always depends on a basic structure which is not there 
in unmasked performance. Expressive masks show characters in their broad outlines. By imposing 
structures, they order and simplify the playing style (Lecoq, 1997, p. 54). The relevance of these 
aspects in design is in the way practical approaches to masked performance link expression and 
exploration by providing activities to ‘play’ the characterising features. 
 
 
3.4.1   Exploring by playing expressed characters 

 
An important feature of expressivity and of the term ‘played’, which is usually attached to 
characterised masks, is the presence of a character. Masks that express traits and characters can 
drive performers into expressive uses of space. They determine what movements give life to the 
character. More in general, the presence of a character can be intended as the presence of aesthetic 
motives, which, as with ‘expressive’ masks, impose a structure in the performance. Neutral masks 
lack this feature. Explorations with expressive masks can be ‘played’ in the sense that the 
characterisations present in the embodied artefact (or ‘characters’ for the case of theatrical masks) 
are used to ‘play’ the situation. This is not the only choice possible, as one can choose to work on 
neutrality instead. The latter use differs from an expressive use in that is uses the artefact’s 
characters to depersonalise or to induce a state of inquiry that leads to representing universal 
features of embodied action. Not all embodied artefacts can work as neutral or expressive, and the 
assessment needs to be tried out with performance exercises. 
 



 409 

An important element of design inquiries based on expressive and played features is the choice of 
amount of detail to be introduced. Also mock-ups used in design, such as those reviewed in Section 
2, address this aspect. The use of props can be linked to performance work with expressive masks 
also through the way the inquiry can proceed along the dimension of incompleteness, as with 
‘larval’ masks. 
 
 
3.4.2   Conclusion 

 
One way to explore design issues through performances with embodied artefacts is by following the 
practices of expressive or ‘played’ masks. These approaches are based on the presence of 
characterising traits. These either qualify the performer as a character, or introduce a structure in the 
performance by suggesting motives or ways of using the artefacts. Expressive (played) or neutral 
are two particular dimensions along which to introduce variations during rehearsals of performances 
with and through embodied artefacts. As the next Section argues, another choice is possible. Given 
a characterising form to be introduced in design, variations in the rehearsal process can be 
introduced according to specific degrees of incompleteness. 
 
 
3.5   Larval 
 
The work to devise masked performances with larval masks is usually directed as with other types 
of expressive masks. However, larval masks (see examples in Figure 5) have peculiar features that 
enable to research by exploiting incompleteness. These activities aim to foster spectators’ 
imagination. This is a key motive in design based on performance work in general. But larval masks 
specifically rely on the incompleteness of features. 
 

 

Figure 5. Examples of larval masks. 
 
 
3.5.1   Exploring by the means of incompleteness 

 
The incomplete forms embodied by larval masks enable specific sorts of exploration. They permit 
to work in two alternative directions. The focus can be either on transposing reality into the mask 
and to work in the imaginary realm of the mask. The exploration can proceed either by focusing on 
how the mask inhabits the situation with its form or by focusing on how the situation can be fitted 
towards ‘entering into the form’ of the mask (Lecoq, 1997, p. 59). 
 
Again, as with neutral masks, this duality can be transposed in design contexts to articulate the 
inquiries through performance exploration. Also, practical attempts with the same performing 
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activities can be carried out by trying out with different incomplete bodies. By comparison, the 
qualities of incompleteness can lead to design abstractions. 
 
One way to proceed in the exploration is to link the design of the mask to the qualities of the 
embodied actions. But this is not the only path. Lecoq’s exercises are arranged in separate phases. 
Working on incompleteness permits to explore along at least two paths. One way is to work towards 
characters and situations which are caricatured by the form of the mask itself. These situations are 
transposed on the level of the mask. The cases of Figure 6 (Iacucci et al., 2002; Brandt & Grunnet 
2000) are consistent with this way of performing. That is, performing “with an incomplete form in 
the world”. Another way is to search for a dimension of the mask in non realistic settings. The 
search in this second, imaginary realm, is favoured by the presence of the incomplete body, but its 
interpretation is just a driving motive. This can be considered as a performance “within the world of 
the incomplete form”, which is consistent with the cases of Figure 7 (Brandt & Grunnet, 2000; 
Strömberg et al., 2004). 
 

 

Figure 6. Uses of mock-ups in performing activities for design. Figure 6.a is from (Iacucci et 
al., 2002). Figure 6.b is from (Brandt & Grunnet, 2000). 

  
In Figure 6.a: “With the pointer Claudia explores places in one direction. She gets a list of places 
like a museum, opera, and a shopping centre. She selects the museum. Information is shown about 
the exhibits. A map is also rendered describing the way.” (Iacucci et al., 2002, p. 6) In Figure 6.b: 
“Joachim operated the ‘Dynabook-prop’ while Mike was searching the engine. The prop became an 
interactive error-detecting device for car repair.” (Brandt & Grunnet, 2000, p. 6) 
 

 

Figure 7. Uses of mock-ups in performing activities for design (Brandt & Grunnet, 2000). 
 
Brandt & Grunnet (2000) experimented with the use of ‘dream tools’ as props in the design process. 
Their dream tools (Figure 7) are taken from the world of fairy tales. They included, for example, a 
crystal globe “where you could see whatever you wanted”, a magic wand where “you could do 
whatever you felt like”, and a magic box “where you could store whatever needed”. “Like in the 
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world of theatre and when children play, known objects often change meanings while other objects 
are created for specific purposes.” (Brandt & Grunnet, 2000, p. 7) In these cases, incomplete 
artefacts contribute to creating situations (an ‘incomplete’ reality), within which performers can 
explore through “play”. 
 
 
3.5.2   Conclusion 

 
Practical approaches to masked performance with larval masks can be considered to guide design 
activities which make use of incomplete artefacts under the form of props or mock-ups. Exercises 
with larval masks are developed to manage incompleteness, abstraction and imagination. These 
practical approaches can guide design activities which rely on incompleteness of design artefacts. 
  
 

4.   DISCUSSION 
 
Artistic practices of masked performance, for example those developed in Lecoq’s (1997) teaching,  
have developed practical approaches that exploit the ways masks feature aesthetically in relation to 
specific performing activities. These approaches to devising performances can help reflecting 
aspects of life when applied to the design of artefacts that acquire a masking role. To this end, this 
paper proposes how the abilities to create variations and the principled ways of directing rehearsals 
can be reinterpreted in design. 
 
The following discussion aims to clarify how such artistic practices, even when transposed into 
design contexts can retain some core aspects of an approach to the arts. These are: (1) a 
commitment to providing abilities to proceed in devising performances through introducing 
variations of the achieved forms; (2) a non-prescriptive approach to directing performance by 
introducing constraints, in which the relevance of the constraints that are introduced is guaranteed 
by their importance as aspects of masks; and (3) an approach to the arts which relates to life by 
producing stylised forms that are relevant to producing design abstractions. 
 
 
4.1   The ability to create ‘variations’ 
 
The applications of performance in interaction design can be described relying on a vast range of 
practical methods that make us capable of creating ‘variations’. This is recognised as a fundamental 
ability in devising theatre (e.g., Brook 1968; Barba 1995). When a performance piece gets devised 
(forms of theatre, dance, music), it is common to repeatedly rehearse by introducing variations. 
Usually the following two steps are taken: 
 

1. some performance, phrase, action or form is ‘achieved’ by a performer(s) under some 
guidance, practical or aesthetic constraints (such as scripts, instruments, senses, physical 
constraints, aesthetic styles); 

 
2. rehearsals proceed in the search of variations of that ‘achievement’. This is a common 

creative attempt to both fix the ‘achievement’ as a result and to proceed further. Because of 
the ephemeral character of performances, the original ‘achievement’ is lost. It will not be 
reproduced as such during staged performances. One can only re-produce it in the form of 
variations. This is a specific feature of the performing arts. 
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The approaches to masked performance described above provide specific activities through which 
designers can articulate the exploration of the design space with the use of artefacts that have or 
acquire a masking role. 

 
 
 

4.2   Inspiring, constraining, directing 
 
The approaches outlined in Sections 3 have a common commitment as art forms, which is relevant 
in design as well. In design session, as in the traditions of theatre directors such as, for example, 
Jacques Lecoq, Keith Johnstone, Peter Brook, Augusto Boal, the main concern of a director is to 
avoid telling performers ‘what to do’, but at the same time to drive the creative process in order to 
make them work creatively and ‘make things happen’. The problem is known in most approaches to 
directing in the performing arts, as much as in design. In fact, the major goal is to devise a 
performance by making it emerge by imposing a minimum control, and by being ready to take 
advantage of unexpected outcomes. 
  
A particularly relevant aspect to design activities is how the role of constraints can be developed 
within collective activities. As summarised in (Jacucci et al., 2005a), one can facilitate creativity in 
design, as in the performing arts, by carefully introducing constraints in performance activities. To 
this end, the particular approaches to masked performance described above are an approach to 
improvised drama which makes an overt use of constraints to practical action. This can be an 
arbitrary choice to be made among other approaches to devising theatre performances. 
 
The practices addressed in this paper are particular instances of approaches to devising 
performances that: 
 

- Are loosely structured. Consistently with design intents, one wants to achieve the 
participation of performers without prescribing action. The practices described in this paper 
provide categories of masks and dimensions for exploration, without prescribing what 
should be done. At the same time, the terms of mask work structure the space of possible 
performances. They suggest ways of exploring specific masking roles of the artefacts, which 
have been proved to be fruitful in performance training. 

 
- Tend to put meaning at the end of the creative process. Another need in exploring design 

issues through performance is to make meaning emerge from practical action, in such a way 
that the interpretations are relevant to participants’ life. Consistently, these approach to mask 
work aim to not fix meanings in the first place, but to make the performance evolve. 

 
- Avoid planning and control. When exercises are planned and controlled, this is done only to 

constrain the explorations within the relevant dimensions of neutrality, expressivity and 
incompleteness. Within these territories of mask work, the planning and control of the 
creative contribution of performers is carefully avoided. 

 
- Aim to achieve ‘acting as play’, more than as cathartic experiences. The activities are 

directed as exploratory games, in which the rules serve to motivate the exploration of design 
features. The performances are not aimed at achieving spectators’ identification. 
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4.3   Defining design as an approach to the arts 
 
Applying performances in design can be a wider project than the adoption of an art form to 
“improving communication” in design, “communicating design challenges”, or “collecting 
requirements” for product development. More widely, design based on performances can be defined 
as an art. Designers can extend the alternatives available when transposing artistic practices from 
different schools, styles and genres. Design inquiries can be a form of production that is articulated 
and guided by practical approaches from the performing arts. As it happens, reality doesn’t suffice 
in representing design problems. This is one of the motives for using performances or, in general, 
for achieving illusion or imagination, to express and explore in design. In determining design 
spaces, stylisation provides an understanding of design issues that is not possible through 
naturalistic play. In this way, if design based on performances can learn from the performing arts. 
The fundamental drive should not be based simply on acting scenes or embodying movements, nor 
on any performance tradition, Aristotelian, Brechtian or other. The primary reference should be life 
itself. Through performance work, designers can look at relevant aspects of life. 
 
Masks are tools for representation which move away from naturalistic acting and enable actors to 
take a distance from reality. The work is done through creating illusions, which ‘give life’ to the 
mask, an unanimated object. By focusing on specific aesthetical qualities of masks, this paper 
proposes to reinterpret a terminology from masked performance. By studying how artefacts that 
acquire a masking role featuring according to their neutrality, expressivity or larval (or incomplete) 
qualities, some aesthetical aspects can be addressed as practical ones. 
 
 

5.   CONCLUSION 
 
This paper has argued that the principles that hold the training and the creative work done in the 
tradition developed by Lecoq (1997) with neutral, expressive and larval masks can be extended to 
practical creative work in design. For instance, they can address design with mock-ups and props in 
participatory design. Design work can be guided by the concepts of neutrality and expressivity, the 
search for forms of performance through incompleteness, their pedagogical effects on actors and 
their relationship with different levels of acting. Neutrality of interactive artefacts, their mock-ups 
and their design abstraction can be researched and defined in ways that are similar to how neutral 
masks enable exploration and discovery through performances. In the case of larval masks, similar 
approaches to creative work can lead to explore the design space through the study of how 
incomplete forms feature in the world or create new worlds to foster imagination and abstraction. 
Furthermore, the ways larval or expressive artefacts feature in characterised and played 
performances, can be contrasted with how they work in performance work based on neutrality. 
 
The matter is not so much that the props or mock-ups used in participatory design are incomplete as 
are the larval masks, nor a novelty that one can use incomplete props to perform or imagine, but 
rather, the practical work done with masks provides a relevant terminology and practical approaches 
to articulate the work with props in design. 
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