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Data Collection and Analysis
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TO INFORM OR TO INTERACT, THAT
IS THE QUESTION
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Analysis

Is Social Media a public or private space?
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Unaddressed issues: the cloud problems
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�B�H�B�i�v �B�b �H�Q�r �B�M �b�Q�+�B���H �K�2�/�B���- �+�?�Q�Q�b�B�M�; �� �b�T�2�+�B�}�+ �b�2�`�p�B�+�2
�T�`�Q�p�B�/�2�` �H�B�K�B�i�b �i�?�2 �m�b�2 �Q�7 ���H�i�2�`�M���i�B�p�2 �b�2�`�p�B�+�2 �T�`�Q�p�B�/�2�`�b�X

�U�k�V �S�2�`�b�Q�M���H �/���i�� �i�`���M�b�7�2�`�b�, �r�?�B�H�2 �i�?�2 �T�Q�H�B�+�B�2�b �r�2�`�2 �+�H�2���`
�i�?���i �b�T�2�+�B�}�+ �[�m�2�b�i�B�Q�M�b �#�2�i�r�2�2�M �+�H�B�2�M�i ���M�/ �K�m�M�B�+�B�T���H�B�i�v
�b�?�Q�m�H�/ �M�Q�i �#�2 �+�Q�M�/�m�+�i�2�/ �Q�p�2�` �b�Q�+�B���H �K�2�/�B���X �h�?�2 �m�b�2
�Q�7 �i�?�2 �H���i�i�2�` ���b �� �+�Q�K�K�m�M�B�+���i�B�Q�M�b �T�H���i�7�Q�`�K �r�B�H�H �7���+�B�H�B�i�@
���i�2 �i�?�2 �b�2�M�/�B�M�; �Q�7 �T�2�`�b�Q�M���H �/���i�� �i�Q �b�v�b�i�2�K�b �Q�m�i�b�B�/�2 �i�?�2
�K�m�M�B�+�B�T���H�B�i�B�2�b�ö �+�Q�M�i�`�Q�H�X

�U�j�V �G�Q�b�b �Q�7 �+�Q�M�i�`�Q�H�, �A�M�7�Q�`�K���i�B�Q�M ���/�/�2�/ �i�Q �b�Q�+�B���H �K�2�/�B�� �7���H�H�b
�Q�m�i�b�B�/�2 �i�?�2 �+�Q�M�i�`�Q�H �Q�7 �i�?�2 �B�M�7�Q�`�K���i�B�Q�M �T�`�Q�p�B�/�2�`�X �_�2�K�Q�p�@
�B�M�; �B�M�7�Q�`�K���i�B�Q�M �Q�M �b�Q�+�B���H �K�2�/�B�� �/�Q�2�b �M�Q�i �`�2�K�Q�p�2 �i�?�2 �B�M�@
�7�Q�`�K���i�B�Q�M �7�`�Q�K �i�?�2 �b�2�`�p�B�+�2 �T�`�Q�p�B�/�2�`�b �#�m�i �Q�M�H�v �K���F�2�b �B�i
�B�M���+�+�2�b�b�B�#�H�2 �i�Q �Q�i�?�2�` �b�Q�+�B���H �K�2�/�B�� �m�b�2�`�b�X

�A�i �B�b �b�m�`�T�`�B�b�B�M�; �i�Q �M�Q�i�2 �i�?���i �[�m�2�b�i�B�Q�M�b �b�m�+�? ���b �i�?�2�b�2 ���`�2 �M�Q�i �/�2���H�i
�r�B�i�? �2�B�i�?�2�` �B�M �i�?�2 �T�Q�H�B�+�v �/�Q�+�m�K�2�M�i�b �Q�` �B�M ���M�v �Q�i�?�2�` �;�Q�p�2�`�M�K�2�M�i �Q�`
�K�m�M�B�+�B�T���H �/�Q�+�m�K�2�M�i���i�B�Q�M �b�m�`�`�Q�m�M�/�B�M�; �i�?�2 �m�b�2 �Q�7 �b�Q�+�B���H �K�2�/�B���X
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�� �+�Q�K�K�Q�M �7���+�i�Q�` �7�Q�` ���H�H �i�?�2 �b�Q�+�B���H �K�2�/�B�� �T�Q�H�B�+�B�2�b �B�b �i�?���i �i�?�2�v ���i�@
�i�2�K�T�i �i�Q �+�Q�M�i�`�Q�H �b�Q�+�B���H �K�2�/�B�� �m�b�2�X �A�i �B�b �M�Q�i�2�r�Q�`�i�?�v �i�?���i �K���M�v
�T�Q�H�B�+�B�2�b �/�B�/ �M�Q�i �K���F�2 ���M�v �/�B�z�2�`�2�M�i�B���i�B�Q�M �#�2�i�r�2�2�M �7�Q�`�K�b �Q�7 �m�b�2�X
���K�Q�M�; �i�?�Q�b�2 �i�?���i �/�B�/ �i�?�2 �+�Q�M�+�2�T�i �Q�7 �m�b�2 �B�b �#���/�H�v �/�2�}�M�2�/ ���i �#�2�b�i�X
�q�B�i�?�B�M �i�?�2 �T�Q�H�B�+�B�2�b �i�?�`�2�2 �b�2�T���`���i�2 �7�Q�`�K�b �Q�7 �m�b�2 ���`�2 �/�2�}�M�2�/�, �U�R�V �P�7�@
�}�+�B���H �K�m�M�B�+�B�T���H�B�i�v �m�b�2�- �U�k�V �S�`�B�p���i�2 �m�b�2 �Q�7 �b�Q�+�B���H �K�2�/�B�� �/�m�`�B�M�; �r�Q�`�F�-
���M�/ �U�j�V �S�`�B�p���i�2 �m�b�2 �Q�7 �b�Q�+�B���H �K�2�/�B�� �Q�m�i�b�B�/�2 �r�Q�`�F�X �h�?�2�b�2 �i�?�`�2�2 �7�Q�`�K�b
���`�2 �M�Q�i �2�[�m���H�H�v ���/�/�`�2�b�b�2�/ �B�M �i�?�2 �T�Q�H�B�+�B�2�b�X �A�M �i�?�Q�b�2 �T�Q�H�B�+�B�2�b �i�?���i ���i�@
�i�2�K�T�i �i�Q �/�2�}�M�2 �7�Q�`�K�b �Q�7 �b�Q�+�B���H �K�2�/�B�� �m�b�2 �i�?�2�v �+�Q�K�K�Q�M�H�v �7�Q�+�m�b �Q�M
�Q�M�2 �Q�` �i�r�Q�X

�.�2�b�T�B�i�2 �i�?�B�b�- �i�?�2�`�2 �B�b �� �b�T�2�+�B�}�+ �+�Q�M�i�`�Q�H �[�m�2�b�i�B�Q�M �i�?���i �B�b �M�Q�i �#�`�Q�m�;�?�i
�m�T �B�M ���H�H �T�Q�H�B�+�B�2�b �� �i�?�2 �[�m�2�b�i�B�Q�M �Q�7 �r�?�B�+�? �B�M�/�B�p�B�/�m���H�b �?���p�2 ���+�+�2�b�b �i�Q
�i�?�2 �b�Q�+�B���H �K�2�/�B�� ���+�+�Q�m�M�i ���M�/�- �r�?�B�+�? �B�M�/�B�p�B�/�m���H�b �?���p�2 �i�?�2 ���m�i�?�Q�`�B�i�v
�i�Q �T�m�#�H�B�b�? �B�M�7�Q�`�K���i�B�Q�M�X �6�Q�` �i�?�2 �T�m�`�T�Q�b�2 �Q�7 �i�?�B�b �T���T�2�` �r�2 �?���p�2 �m�b�2�/
�i�?�2 �i�2�`�K�b �T�`�Q�T�2�`�i�v ���M�/ �Q�r�M�2�`�b�?�B�T �i�Q �/�B�b�i�B�M�;�m�B�b�? �i�?�B�b �T�`�Q�#�H�2�K �7�`�Q�K
�Q�i�?�2�` �K�Q�`�2 �;�2�M�2�`���H �B�b�b�m�2�b �Q�7 �+�Q�M�i�`�Q�H�X

�A�i �B�b �B�M�i�2�`�2�b�i�B�M�; �i�Q �M�Q�i�2 �i�?���i �i�?�2 �`�2�H���i�B�p�2 �m�M�+�2�`�i���B�M �T�Q�b�B�i�B�Q�M�b �i���F�2�M
�#�v �K���M�v �K�m�M�B�+�B�T���H�B�i�B�2�b ���`�2 �K���/�2 �K�Q�`�2 �+�Q�K�T�H�2�t �#�v �i�?�2 �H���+�F �Q�7 �/�2�}�M�@
�B�i�B�Q�M�b �7�Q�` �b�Q�+�B���H �K�2�/�B�� ���M�/ �i�?�2 �r�B�/�2 �`���M�;�2 �Q�7 �i�v�T�2�b ���M�/ �H�B�+�2�M�b�B�M�;
���;�`�2�2�K�2�M�i�b �b�Q�+�B���H �K�2�/�B�� �m�b���;�2 �`�2�[�m�B�`�2�b�X �L�Q�i ���H�H �b�Q�+�B���H �K�2�/�B�� ���H�H�Q�r
�+�Q�`�T�Q�`���i�2 �Q�` �b�?���`�2�/ ���+�+�Q�m�M�i�b ���M�/ �r�Q�m�H�/ �i�?�2�`�2�7�Q�`�2 �K���F�2 �K�m�M�B�+�B�T�@
���H�B�i�B�2�b �m�b�2 �Q�7 �b�m�+�? �b�Q�+�B���H �K�2�/�B�� �� �p�B�Q�H���i�B�Q�M �Q�7 �i�?�2 �b�2�`�p�B�+�2�X �a�Q�K�2
�T�Q�H�B�+�B�2�b �`�2�7�2�` �i�Q �i�?�B�b ���M�/ �`�2�[�m�B�`�2 �m�b�2�` �M���K�2�b ���M�/ �T���b�b�r�Q�`�/�b �i�Q �#�2
�B�M�/�B�p�B�/�m���H �� �#�m�i �b�i�B�H�H �b�i�Q�`�2�/ �r�B�i�? �� �b�m�T�2�`�p�B�b�Q�` �i�Q �2�M�b�m�`�2 �+�Q�M�i�B�M�m�B�i�v
�b�?�Q�m�H�/ �i�?�2 �B�M�/�B�p�B�/�m���H �H�2���p�2 �i�?�2 �K�m�M�B�+�B�T���H�B�i�B�2�b �2�K�T�H�Q�v�X

�� �b�2�+�Q�M�/ �b�2�i �Q�7 �T�`�Q�T�2�`�i�v �T�`�Q�#�H�2�K�b �+�Q�M�+�2�`�M �i�?�2 �K���i�2�`�B���H �i�?���i �B�b
�T�m�#�H�B�b�?�2�/�X �>�2�`�2 �i�?�2 �7�Q�+�m�b �B�b �Q�M �[�m�2�b�i�B�Q�M�b �Q�7 �+�Q�T�v�`�B�;�?�i ���M�/ ���i�i�2�K�T�i�b
�i�Q �+�H���`�B�7�v �r�?�B�+�? �K���i�2�`�B���H �7�`�Q�K �i�?�2 �K�m�M�B�+�B�T���H�B�i�B�2�b �K���v �#�2 �m�b�2�/�X �A�i
�/�2���H�b �r�B�i�? �[�m�2�b�i�B�Q�M�b �b�m�+�? ���b�, �q�?�Q �B�b �i�?�2 �+�Q�T�v�`�B�;�?�i�@�?�Q�H�/�2�` �Q�7 �i�?�2
�K���i�2�`�B���H �Q�M�+�2 �B�i �?���b �#�2�2�M �T�m�#�H�B�b�?�2�/�\ �q�?���i �`�B�;�?�i�b�- �B�7 ���M�v�- �/�Q�2�b �i�?�2
�K�m�M�B�+�B�T���H�B�i�v �?���p�2 �i�Q �i�?�2 �K���i�2�`�B���H�\ �>�Q�r �+���M �K���i�2�`�B���H �T�m�#�H�B�b�?�2�/ �p�B��
�b�Q�+�B���H �K�2�/�B�� �#�2 �`�2�@�m�b�2�/ �B�M �Q�i�?�2�` �K�2�/�B���\ �h�?�B�b �b�2�+�Q�M�/ �b�2�i �Q�7 �[�m�2�b�i�B�Q�M�b
�?���b �M�Q�i �#�2�2�M �/�2���H�i �r�B�i�? ���/�2�[�m���i�2�H�v �B�M ���M�v �Q�7 �i�?�2 �T�Q�H�B�+�B�2�b �B�M�+�H�m�/�2�/
�B�M �i�?�B�b �b�i�m�/�v�X �J�Q�b�i �T�Q�H�B�+�B�2�b �?���p�2 �M�Q�i �i�Q�m�+�?�2�/ �m�T�Q�M �i�?�2�b�2 �B�b�b�m�2�b ���i
���H�H�X
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�� �i�?�B�`�/ �b�2�i �Q�7 �T�`�Q�#�H�2�K�b �/�2���H�b �r�B�i�? �i�?�2 �`�2�K�Q�p���H �Q�7 �B�M�7�Q�`�K���i�B�Q�M�X
�>�2�`�2 �K���M�v �Q�7 �i�?�2 �T�Q�H�B�+�B�2�b ���`�2 �+�Q�M�+�2�`�M�2�/ �r�B�i�? �i�?�2 �2�z�2�+�i�b �Q�7 ���H�H�Q�r�B�M�;
�i�?�2 �T�m�#�H�B�+ �i�Q �T���`�i�B�+�B�T���i�2 �B�M �b�Q�+�B���H �K�2�/�B�� �/�B���H�Q�;�m�2�b �B�M �b�T���+�2�b �i�?���i ���`�2
�m�M�/�2�` �i�?�2 �K�m�M�B�+�B�T���H�B�i�B�2�b�ö �+�Q�M�i�`�Q�H�X �J�m�+�? �Q�7 �i�?�2 �+�Q�M�+�2�`�M �B�b �7�Q�+�m�b�2�/
�Q�M �r�?���i �r�Q�m�H�/ �?���T�T�2�M �B�7 �B�H�H�2�;���H �b�T�2�2�+�? ���+�i�b ���`�2 �m�M�/�2�`�i���F�2�M �B�M �i�?�2�b�2
�b�T���+�2�b�X �h�?�B�b �H���i�i�2�` �T�`�Q�#�H�2�K �B�b �/�2���H�i �r�B�i�? �p�2�`�v �+�H�2���`�H�v �B�M �K�Q�b�i �U�R�N�V
�Q�7 �i�?�2 �T�Q�H�B�+�B�2�b�- �r�?�B�+�? ���`�2 �+�H�2���` �i�?���i �B�H�H�2�;���H �b�T�2�2�+�? �r�B�H�H �M�Q�i �#�2 �i�Q�H�2�`�@
���i�2�/ ���M�/ �r�B�H�H �#�2 �`�2�K�Q�p�2�/�X �>�Q�r�2�p�2�`�- �i�?�2�`�2 �B�b �M�Q �/�B�b�+�m�b�b�B�Q�M �Q�7 �i�?�2
�;�`�2�v �x�Q�M�2�b �Q�7 �B�H�H�2�;���H �b�T�2�2�+�? �� �r�B�H�H �m�M�+�Q�K�7�Q�`�i���#�H�2�- �#�m�i �M�Q�i �M�2�+�2�b�b���`�v�-
�B�H�H�2�;���H �b�T�2�2�+�? �#�2 �`�2�K�Q�p�2�/�\ ���M�/ �i�Q �r�?���i �/�2�;�`�2�2 �b�?�Q�m�H�/�- ���M�/ �+���M�-
�?���`�b�? �+�`�B�i�B�+�B�b�K �#�2 �i�Q�H�2�`���i�2�/�\

�A�i �B�b �+�H�2���` �7�`�Q�K �i�?�B�b �i�?�B�`�/ �b�2�i �Q�7 �T�`�Q�#�H�2�K�b �i�?���i �i�?�2 �K�m�M�B�+�B�T���H�B�i�B�2�b
���`�2 �?���T�T�v �i�Q �`�2�;�m�H���i�2 �r�?�2�`�2 �i�?�2 �H���r �B�b �+�H�2���` �#�m�i �m�M�r�B�H�H�B�M�; �i�Q ���/�/�`�2�b�b
���`�2���b �i�?���i ���`�2 �K�Q�`�2 �+�Q�K�T�H�2�t�X �h�?�B�b �H���+�F �Q�7 �T�Q�H�B�+�v �+�H���`�B�i�v �`�2�/�m�+�2�b
�i�?�2 �2�z�2�+�i�B�p�2�M�2�b�b ���M�/ �m�b�2�7�m�H�M�2�b�b �Q�7 �i�?�2 �/�Q�+�m�K�2�M�i�b �7�Q�` �i�?�Q�b�2 �r�?�Q ���`�2
�`�2�;�m�H���i�2�/ �#�v �i�?�2�K�X

Conclusion

�6�`�Q�K �i�?�2 �r�Q�`�/�B�M�; ���M�/ �B�M�i�2�M�i�B�Q�M�b �Q�7 �i�?�2 �T�Q�H�B�+�B�2�b �B�M�+�H�m�/�2�/ �B�M �i�?�B�b
�b�i�m�/�v �B�i �B�b �+�H�2���` �i�?���i �i�?�2 �K�m�M�B�+�B�T���H�B�i�B�2�b ���`�2 �b�m�z�2�`�B�M�; �7�`�Q�K �� �H���+�F �Q�7
�+�H�2���` �/�2�}�M�B�i�B�Q�M �Q�7 �b�Q�+�B���H �K�2�/�B���X �h�?�2 �H���+�F �Q�7 �/�2�}�M�B�i�B�Q�M �B�b �M�Q�i �� �T�`�Q�#�@
�H�2�K �T���`�i�B�+�m�H���` �i�Q �K�m�M�B�+�B�T���H�B�i�B�2�b �#�m�i �B�i �#�2�+�Q�K�2�b �K�Q�`�2 ���+�m�i�2 �r�?�2�M
�?�B�;�?�H�v�@�`�m�H�2 �#���b�2�/ �Q�`�;���M�B�x���i�B�Q�M�b�- �b�m�+�? ���b �K�m�M�B�+�B�T���H�B�i�B�2�b�- ���i�i�2�K�T�i �i�Q
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�G�Q�M�/�Q�M�X �*�`���r�7�Q�`�/�- �q�X �k�y�y�e�- �ô�G�B�#�`���`�v �k�X�y ���M�/ �ö�G�B�#�`���`�v �k�X�y�ö�ô�-
�*�B�i�2�b �� �A�M�b�B�;�?�i�b�, �*�`���r�7�Q�`�/ ���i �G���`�;�2�-

�(�9�) �p�Q�H�X �e�- �M�Q�X �k�- �T�T�X �R�@�j�k�X �1�B�b�2�M�?���`�/�i�- �E�X �R�N�3�N�- �ô�"�m�B�H�/�B�M�; �h�?�2�Q�`�B�2�b
�7�`�Q�K �*���b�2 �a�i�m�/�v �_�2�b�2���`�+�?�ô�- ���+���/�2�K�v �Q�7

�(�8�) �J���M���;�2�K�2�M�i �_�2�p�B�2�r�- �p�Q�H�X �R�9�- �M�Q�X �9�- �T�T�X �8�j�k�@�8�8�y�X

�(�e�) �1�M�;���;�2�, �:�2�i�i�B�M�; �Q�M �r�B�i�? �:�Q�p�2�`�M�K�2�M�i �k�X�y�- �k�y�y�N�- �_�2�@
�T�Q�`�i �Q�7 �i�?�2 ���m�b�i�`���H�B���M �:�Q�p�2�`�M�K�2�M�i �k�X�y �h���b�F�7�Q�`�+�2�- ���p���B�H���#�H�2�,
�?�i�i�T�,�f�f�r�r�r�X�}�M���M�+�2�X�;�Q�p�X���m�f�T�m�#�H�B�+���i�B�Q�M�b�f�;�Q�p�k�y�i���b�F�7�Q�`�+�2�`�2�T�Q�`�i�f�/�Q�+�f�:�Q�p�2�`�M�K�2�M�i�k�y�h��
�b�F�7�Q�`�+�2�_�2�T�Q�`�i�X�T�/�7

�(�d�) �:�Q�`�K���M�- �:�X �� �*�H���v�i�Q�M�- �S�X �k�y�y�8�- �Z�m���H�B�i���i�B�p�2 �_�2�b�2���`�+�? �7�Q�` �i�?�2
�A�M�7�Q�`�K���i�B�Q�M �S�`�Q�7�2�b�b�B�Q�M���H�, �� �S�`���+�i�B�+���H �>���M�/�#�Q�Q�F�- �k�M�/ �2�/�M�-
�6���+�2�i �S�m�#�H�B�b�?�B�M�;�- �G�Q�M�/�Q�M�X

�(�3�) �:�2�B�;�2�`�- �.�X �k�y�y�N�- �ô�_�2�p�B�b�B�i�B�M�; �i�?�2 �*�Q�M�+�2�T�i �Q�7 �S�`���+�i�B�+�2�, �h�Q�@
�r���`�/ ���M ���m�`�;�m�K�2�M�i���i�B�p�2 �m�M�/�2�`�b�i���M�/�B�M�; �Q�7 �T�`���+�i�B�+�B�M�;�ô�- �J���M�@
���;�2�K�2�M�i �G�2���`�M�B�M�;�- �p�Q�H�X �9�y�- �M�Q�X �k�- �T�T�X �R�k�N�@�R�9�9�X
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�(�N�) �:�?�2�`���`�/�B�- �a�X �k�y�y�N�- �ô�A�M�i�`�Q�/�m�+�i�B�Q�M�, �h�?�2 �+�`�B�i�B�+���H �T�Q�r�2�` �Q�7 �i�?�2
�ö�T�`���+�i�B�+�2 �H�2�M�b�ö�ô�- �J���M���;�2�K�2�M�i �G�2���`�M�B�M�;�- �p�Q�H�X �9�y�- �M�Q�X �k�- �T�T�X
�R�R�8�@�R�k�3�X

�(�R�y�) �:�`�m�2�M�- �L�X �k�y�R�y�- �q�2�#�b�B�i�2 �Q�7 �i�?�2 �:�Q�p�2�`�M�K�2�M�i �k�X�y �i���b�F�7�Q�`�+�2�-
�?�i�i�T�,�f�f�;�Q�p�k�X�M�2�i�X���m�f �(���+�+�2�b�b�2�/ �R�R�f�e�f�k�y�R�y�)

�(�R�R�) �J�+���z�2�- ���X �k�y�y�N�- �1�M�i�2�`�T�`�B�b�2 �k�X�y�, �L�2�r �*�Q�H�H���#�Q�`���i�B�p�2 �i�Q�Q�H�b
�7�Q�` �v�Q�m�` �Q�`�;���M�B�x���i�B�Q�M�ö�b �i�Q�m�;�?�2�b�i �+�?���H�H�2�M�;�2�b�- �>���`�p���`�/ �"�m�b�B�M�2�b�b
�S�`�2�b�b�- �"�Q�b�i�Q�M�- �J���b�b���+�?�m�b�2�i�i�b�X

�(�R�k�) �S�H�m�i�+�?���F�- �h�X�a�X �k�y�y�e�- �8�f�R�f�k�y�y�e�@�H���b�i �m�T�@
�/���i�2�- �q�?�v �A �/�B�b�H�B�F�2 �i�?�2 �G�B�#�`���`�v �k�X�y �i���;
�(�>�Q�K�2�T���;�2 �Q�7 �h�X �a�+�Q�i�i �"�H�Q�;�)�- �(�P�M�H�B�M�2�)�X ���p���B�H���#�H�2�,
�?�i�i�T�,�f�f�i�b�+�Q�i�i�X�i�v�T�2�T���/�X�+�Q�K�f�i�b�T�f�k�y�y�e�f�y�R�f�r�?�v�B�/�B�b�H�B�F�2�i�X�?�i�K�H
�(�k�y�R�R�- �k�k�f�k�f�k�y�R�R�) �X
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Introduction

�h�?�B�b ���`�i�B�+�H�2 �/�2�b�+�`�B�#�2�b �i�?�2 �/�2�b�B�;�M �Q�7 �+�2�`�i���B�M �F�B�M�/�b �Q�7 �b�K���H�H �T�?�v�b�B�+���H
�T�`�2�i�2�M�+�2 �;���K�2�b�- �/�Q�M�2 �7�Q�` �i�?�2 �T�m�`�T�Q�b�2 �Q�7 �m�b�B�M�; �i�?�Q�b�2 �;���K�2�b ���b �B�M�@
�7�Q�`�K���i�B�Q�M �#�2�?���p�B�Q�` �H���#�Q�`���i�Q�`�B�2�b�X �:���K�2�b �?���p�2 �� �H�Q�M�; �?�B�b�i�Q�`�v �Q�7 �m�b�2
���b �i�2���+�?�B�M�; �i�Q�Q�H�b�- �;�Q�B�M�; �#���+�F ���i �H�2���b�i �j�y�y�y �v�2���`�b �U�G���B�M�2�K���- �k�y�y�j�V�X
�P�M�2 �Q�7 �i�?�2 �K�Q�b�i �+�2�M�i�`���H �r���b �E�`�B�2�;�b�T�B�2�H�- �T�m�#�H�B�b�?�2�/ �B�M �R�3�k�9 �#�v �>�2�`�`
�p�Q�M �_�2�B�b�b�r�B�i�x ���M�/ �?�B�b �b�Q�M�- ���M�/ �m�b�2�/ �i�Q �i�`���B�M �S�`�m�b�b�B���M �Q�{�+�2�`�b �i�Q
�b�m�+�? ���M �2�{�+�B�2�M�+�v �i�?���i �i�?�2 �T�`���+�i�B�+�2 �[�m�B�+�F�H�v �b�T�`�2���/ �i�Q �Q�i�?�2�` �M���i�B�Q�M�b�X
�q�?�2�M �Q�{�+�2�`�b �`�2�i�B�`�2�/ ���M�/ �#�2�+���K�2 �#�m�b�B�M�2�b�b�K�2�M�- �i�?�2�v �i�Q�Q�F �i�?�2 �B�/�2��
�Q�7 �b�B�K�m�H���i�B�Q�M�@�#���b�2�/ �i�`���B�M�B�M�; �r�B�i�? �i�?�2�K�- �;�B�p�B�M�; �#�B�`�i�? �i�Q �i�?�2 �T�`���+�i�B�+�2
�Q�7 �#�m�b�B�M�2�b�b �b�B�K�m�H���i�B�Q�M�f�;���K�2�b�- �b�i�B�H�H �m�b�2�/ �B�M �2�+�Q�M�Q�K�B�+�b �2�/�m�+���i�B�Q�M �B�M�@
�b�i�B�i�m�i�B�Q�M�b ���`�Q�m�M�/ �i�?�2 �r�Q�`�H�/ �U�>�2�M�`�B�F�b�2�M�- �k�y�y�N�V�X

�A�M ���/�/�B�i�B�Q�M �i�Q �b�i�m�/�2�M�i �i�`���B�M�B�M�;�- �b�m�+�? �;���K�2�b �;�2�i ���H�b�Q �/�2�T�H�Q�v�2�/ �B�M
�r�Q�`�F�T�H���+�2�b�- �7�Q�` �i�?�2 �T�m�`�T�Q�b�2 �Q�7 �B�K�T�`�Q�p�B�M�; �+�Q�`�T�Q�`���i�2 �T�2�`�7�Q�`�K���M�+�2�- �B�M�@
�?�Q�m�b�2 �+�Q�K�K�m�M�B�+���i�B�Q�M�- ���M�/ �b�Q �Q�M�X �h�?�2�v �p�2�`�v �2�z�2�+�i�B�p�2�H�v �M�2�;���i�2 �2�t�@
�B�b�i�B�M�;�- �T�`�Q�#�H�2�K���i�B�+ �K�2�M�i���H �K�Q�/�2�H�b �U�h�b�m�+�?�B�v�� �� �h�b�m�+�?�B�v���- �R�N�N�N�V ���M�/
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�i�2���+�? �b�v�b�i�2�K�B�+ �i�?�B�M�F�B�M�; �U���b �T�2�` �a�2�M�;�2�- �k�y�y�e�V�- ���b �i�?�2�v �i�?�2�K�b�2�H�p�2�b ���`�2
�?�B�;�?�H�v �+�Q�M�i�`�Q�H�H�2�/ �B�M�7�Q�`�K���i�B�Q�M �b�v�b�i�2�K�b �+���T���#�H�2 �Q�7 �b�?�Q�r�B�M�; �2�t�i�2�M�/�2�/
�+���m�b�2�@���M�/�@�2�z�2�+�i �T�?�2�M�Q�K�2�M�� �U�>���`�p�B���B�M�2�M �� �G�B�2�#�2�`�Q�i�?�- �B�M �T�`�2�b�b�V�X
�h�?�2 �;���K�2�b �/�B�b�+�m�b�b�2�/ �B�M �i�?�B�b ���`�i�B�+�H�2 �?���p�2 �#�2�2�M �/�2�p�2�H�Q�T�2�/ �#�v �+�Q�K�#�B�M�@
�B�M�; �i�`���B�i�b �7�`�Q�K �b�m�+�? �Q�`�;���M�B�x���i�B�Q�M���H �H�2���`�M�B�M�; �b�B�K�m�H���i�B�Q�M�f�;���K�2�b ���M�/
�7�`�Q�K �H�B�p�2�@���+�i�B�Q�M �`�Q�H�2�@�T�H���v�B�M�; �U�H���`�T�V�- �;���K�2�b �r�?�2�`�2 �T���`�i�B�+�B�T���M�i�b �T�?�v�b�@
�B�+���H�H�v �T�H���v �}�+�i�B�Q�M���H �+�?���`���+�i�2�`�b �B�M �}�+�i�B�p�2 �Q�` ���H�i�2�`�2�/ �b�2�i�i�B�M�;�b �U�"�`�2�M�M�2�-
�k�y�y�8�c �J�Q�M�i�Q�H���- �a�i�2�M�`�Q�b �� �q���2�`�M�- �k�y�y�N�V�X �h�Q�Q�H�b �7�`�Q�K �T�b�v�+�?�Q�/�`���K��
�U���b �T�2�` �J�Q�`�2�M�Q�- �R�N�8�j�V �?���p�2 ���H�b�Q �#�2�2�M ���/�/�2�/�- �b�Q ���b �i�Q �7���+�B�H�B�i���i�2 �i�?�2
�+�Q�K�K�m�M�B�i�v�@�7�Q�`�K�B�M�; ���b�T�2�+�i �Q�7 �b�m�+�? �;���K�2�b �U���b �T�2�` �"�Q�r�K���M�- �k�y�R�y�V�X
�h�?�2�v �r�2�`�2 �/�2�b�B�;�M�2�/ �i�Q �#�2 �b�m�{�+�B�2�M�i�H�v �`�2���H�B�b�i�B�+ �U�b�B�K�m�H���i�B�Q�M�@�H�B�F�2�V �b�Q
���b �i�Q �T�`�Q�p�B�/�2 �`�2�H�B���#�H�2 �`�2�b�m�H�i�b�- �v�2�i �M�Q�i �b�Q �`�2���H�B�b�i�B�+ �i�?���i �T���`�i�B�+�B�T���M�i�b
�r�Q�m�H�/ �b�i���`�i �H�Q�Q�F�B�M�; �7�Q�` �/�2�T���`�i�m�`�2�b �7�`�Q�K �`�2���H�B�i�v �B�M�b�i�2���/ �Q�7 �H�B�F�2�M�2�b�b�2�b
�r�B�i�? �B�i �U���b �T�2�` �G�B�2�#�2�`�Q�i�? �� �>���`�p�B���B�M�2�M�- �B�M �T�`�2�b�b�V�X

Ritualistic games as social information environ-
ments

�G���#�Q�`���i�Q�`�v �2�t�T�2�`�B�K�2�M�i�b ���`�2 �� �T���`�i �Q�7 �i�?�2 �b�i���M�/���`�/ �i�Q�Q�H�F�B�i �Q�7 �B�M�@
�7�Q�`�K���i�B�Q�M �b�i�m�/�B�2�b�- �T���`�i�B�+�m�H���`�H�v �B�M �B�M�7�Q�`�K���i�B�Q�M �`�2�i�`�B�2�p���H �U�A�M�;�r�2�`�b�2�M
�� �C� �`�p�2�H�B�M�- �k�y�y�8�V�X �1�t�T�2�`�B�K�2�M�i�b �`�2�;���`�/�B�M�; ���+�i�B�p�B�i�B�2�b �Q�i�?�2�` �i�?���M
�b�2���`�+�?�B�M�; ���M�/ �`�2�i�`�B�2�p���H ���`�2 �b�Q�K�2�r�?���i �K�Q�`�2 �i�`�B�+�F�v�- ���b �i�?�2 ���#�B�H�B�i�v �i�Q
�b�m�{�+�B�2�M�i�H�v �+�Q�M�i�`�Q�H �i�?�2 �B�M�7�Q�`�K���i�B�Q�M �2�M�p�B�`�Q�M�K�2�M�i �#�2�+�Q�K�2�b �B�M�+�`�2���b�@
�B�M�;�H�v �K�Q�`�2 �/�B�{�+�m�H�i�- �i�?�2 �r�B�/�2�` �� �i�v�T�2 �Q�7 �B�M�7�Q�`�K���i�B�Q�M �#�2�?���p�B�Q�` �T�?�2�@
�M�Q�K�2�M�Q�M �B�b �`�2�b�2���`�+�?�2�/�X

�G�B�p�2 ���+�i�B�Q�M �`�Q�H�2�@�T�H���v�B�M�; �;���K�2�b ���`�2 �U���H�K�Q�b�i�V �b�2�H�7�@�+�Q�M�i���B�M�2�/ �B�M�@
�7�Q�`�K���i�B�Q�M �b�v�b�i�2�K�b �U�B�M �i�?�2 �b�2�M�b�2 �Q�7 �b�v�b�i�2�K�@�i�?���i�@�B�M�7�Q�`�K�b�c �"�m�+�F�H���M�/�-
�R�N�N�R�V �r�B�i�? �i�?�2�B�` �Q�r�M �b�T�2�+�B���H �B�M�7�Q�`�K���i�B�Q�M�@�2�M�p�B�`�Q�M�K�2�M�i���H �T�`�Q�T�2�`�i�B�2�b
�U�>���`�p�B���B�M�2�M �� �G�B�2�#�2�`�Q�i�?�- �B�M �T�`�2�b�b�V�X �_�2�;���`�/�H�2�b�b �Q�7 �r�?�2�i�?�2�` �i�?�2�v
���`�2 �`�2�T�2���i�2�/ �Q�` �/�2�b�B�;�M�2�/ �7�Q�` �D�m�b�i �� �b�B�M�;�H�2 �`�m�M�- �i�?�2�v ���`�2 �m�M�B�[�m�2
�2�p�2�M�i�b ���M�/ �B�M�7�Q�`�K���i�B�Q�M �2�M�p�B�`�Q�M�K�2�M�i�b �r�B�i�? �?�B�;�? �B�M�i�2�`�T�2�`�b�Q�M���H �p���`�B�@
���M�+�2 �U�>���`�p�B���B�M�2�M�- �k�y�y�d�#�V�X �h�?�2�v �M�2�p�2�`�i�?�2�H�2�b�b �7�Q�H�H�Q�r �+�2�`�i���B�M �/�2�b�B�;�M
�T�`�B�M�+�B�T�H�2�b �U�b�2�2 �>���`�p�B���B�M�2�M�- �k�y�y�N�- �7�Q�` �b�T�2�+�B�}�+�b�V�- ���M�/ �r�`�B�i�i�2�M �i�?�2 �`�B�;�?�i
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�i�m�`�# �i�?�2 �B�H�H�m�b�B�Q�M�- �b�?���`�2�/ �+�Q�M�+�2�T�i�B�Q�M�b �Q�M �r�?���i �B�M�7�Q�`�K���i�B�Q�M �2�H�2�K�2�M�i�b
���M�/ �Q�#�D�2�+�i�b �B�M�b�B�/�2 �i�?�2 �K���;�B�+ �+�B�`�+�H�2 ���`�2 �b�B�i�m���i�B�Q�M���H�H�v �`�2�H�2�p���M�i �U���b
�T�2�` �q�B�H�b�Q�M�- �R�N�d�j�V�- ���M�/ �� �?�2�B�;�?�i�2�M�2�/ �`�2�H�B���M�+�2 �Q�M �+�Q�;�M�B�i�B�p�2 ���m�?�Q�`�@
�B�i�B�2�b�X �q�B�i�? �b�m�+�+�2�b�b�7�m�H �#�Q�m�M�/���`�v �+�Q�M�i�`�Q�H�- �i�?�2 �;���K�2 �7�2�2�H�b �ó�`�2���H�ô �i�Q
�B�i�b �T�H���v�2�`�b�- �K���F�B�M�; �B�i �i�?�2�B�` �T�`�B�K���`�v �7�`���K�2 �Q�7 �`�2�7�2�`�2�M�+�2 �/�m�`�B�M�; �T�H���v
�U�>���`�p�B���B�M�2�M �� �G�B�2�#�2�`�Q�i�?�- �B�M �T�`�2�b�b�V�X

�P�7 �T���`�i�B�+�m�H���` �B�M�i�2�`�2�b�i �B�M �b�m�+�? �#�Q�`�/�2�` �+�Q�M�i�`�Q�H �i�Q �H�B�#�`���`�v ���M�/ �B�M�@
�7�Q�`�K���i�B�Q�M �b�+�B�2�M�+�2 �B�b �i�?�2 �r���v �T�H���v�2�`�b �m�b�2 �#�2�`�`�v�T�B�+�F�B�M�; �i�2�+�?�M�B�[�m�2�b
�i�Q �M���p�B�;���i�2 �;���K�2 �#�`�2���F�b �i�?���i �i���F�2 �T�H���+�2 �/�m�2 �i�Q �� �H���+�F �Q�7 �2�t�i�`���@
�/�B�2�;�2�i�B�+ �B�M�7�Q�`�K���i�B�Q�M�X �q�?�B�H�2 �M�Q�`�K���H�H�v �+�Q�M�M�2�+�i�2�/ �i�Q �B�M�7�Q�`�K���i�B�Q�M �`�2�@
�i�`�B�2�p���H �U�"���i�2�b�- �R�N�3�N�V�- �B�i ���T�T�2���`�b �i�?���i �i�?�2 �b���K�2 �b�v�b�i�2�K�b �Q�7 �T�B�+�F�B�M�;
�+�Q�M�p�2�M�B�2�M�i �T�B�2�+�2�b �Q�7 �B�M�7�Q�`�K���i�B�Q�M �B�b ���H�b�Q �m�b�2�/ �i�Q �b�Q�H�p�2 �B�M�7�Q�`�K���i�B�Q�M
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�;���T�b �B�M �`�B�i�m���H�B�b�i�B�+ �+�B�`�+�m�K�b�i���M�+�2�b �r�?�2�`�2 �/�B�`�2�+�i �[�m�2�b�i�B�Q�M�b �r�Q�m�H�/ �+�`�2�@
���i�2 �#�`�2���+�?�2�b �B�M �i�?�2 �B�H�H�m�b�B�Q�M �U�G�B�2�#�2�`�Q�i�? �� �>���`�p�B���B�M�2�M�- �B�M �T�`�2�b�b�V�X ���b
�r�2 �b�2�2 �#�2�H�Q�r�- �M�Q�i ���H�H �T�H���v�2�`�b �m�b�2 �B�i�- �i�?�Q�m�;�?�- ���b �B�M�/�B�p�B�/�m���H �B�M�7�Q�`�K���@
�i�B�Q�M �#�2�?���p�B�Q�` �B�b �B�M�/�2�2�/ �?�B�;�?�H�v �p���`�B���#�H�2�X

Observations on information phenomena in labor-
atory larps

�A �?���p�2�- �b�B�M�+�2 �k�y�y�e�- �#�2�2�M �/�2�b�B�;�M�B�M�; �b�K���H�H �H�B�p�2�@���+�i�B�Q�M �`�Q�H�2�@�T�H���v�B�M�;
�;���K�2�b �i�?���i �7�m�M�+�i�B�Q�M �M�Q�i �Q�M�H�v ���b �;���K�2�b �U���M�/ �b�Q�K�2�i�B�K�2�b ���`�i�r�Q�`�F�b�V
�#�m�i ���H�b�Q ���b �B�M�7�Q�`�K���i�B�Q�M �#�2�?���p�B�Q�` �H���#�Q�`���i�Q�`�B�2�b�X �A�M �Q�`�/�2�` �i�Q �r�Q�`�F�-
�b�m�+�? �H���`�T�b �?���p�2 �i�Q �#���H���M�+�2 �i�?�2 �H���#�Q�`���i�Q�`�v ���b�T�2�+�i�b ���M�/ �2�M�D�Q�v���#�H�2
�T�H���v�- �i�?�2 �b���K�2 �r���v �2�/�m�+���i�B�Q�M���H �H���`�T�b �K���v �M�Q�i �#�2 �i�Q�Q �2�/�m�+���i�B�Q�M���H
�Q�` �i�Q�Q �2�M�i�2�`�i���B�M�B�M�;�- �B�M �Q�`�/�2�` �i�Q �7�m�M�+�i�B�Q�M�- �#�m�i �M�2�B�i�?�2�` �+���M �i�?�2�v �/�Q
�r�B�i�?�Q�m�i �� �b�m�{�+�B�2�M�i �H�2�p�2�H �Q�7 �#�Q�i�? �7���+�2�i�b �U���b �T�2�` �>�2�M�`�B�F�b�2�M�- �k�y�y�3�V�X
�h�?�2�v �H�B�F�2�r�B�b�2 �7�Q�H�H�Q�r �#���b�B�+ �K�B�M�B�@�H���`�T �T�`�B�M�+�B�T�H�2�b �2�b�i���#�H�B�b�?�2�/ �Q�p�2�` �i�?�2
�H���b�i �i�r�Q �/�2�+���/�2�b�- ���b �i�`�v�B�M�; �i�Q �/�2�p�2�H�Q�T �M�2�r �i�v�T�2�b �Q�7 �;���K�2�b ���i �i�?�2
�b���K�2 �i�B�K�2 ���b �/�2�B�;�M�B�M�; �2�t�T�2�`�B�K�2�M�i�b �B�b �M�Q�i �`�2�+�Q�K�K�2�M�/���#�H�2 �U�J� �v�`� �-
�k�y�y�N�V�X �h�?�2�`�2�7�Q�`�2 �r�?�B�H�2 �2���+�? �b�m�+�? �;���K�2 �B�b �� �M�2�r ���`�i�B�7���+�i�- �i�?�2�v �m�b�2
�p�2�`�v �b�B�K�B�H���` �i�2�K�T�H���i�2�b�X

�h�?�2 �F�2�v �B�/�2�� �?���b �#�2�2�M �i�Q �r�`�B�i�2 �i�?�2�b�2 �;���K�2�b �b�Q �i�?���i ���M�v �B�M�7�Q�`�K�@
���i�B�Q�M �2�H�2�K�2�M�i�b �/�m�`�B�M�; �T�H���v �#�2�+�Q�K�2 �p�2�`�v �p�B�b�B�#�H�2 �@ �B�M�+�H�m�/�B�M�; �r�B�i�?�@
�?�Q�H�/�B�M�; ���M�/ �#�H�m�M�i�B�M�;�X �h�?�2 �}�`�b�i �Q�7 �i�?�2�b�2 �r���b �i�?�2 �i�r�2�H�p�2�@�T�2�`�b�Q�M ��
�a�2�`�T�2�M�i �Q�7 ���b�?�- �/�2�b�B�;�M�2�/ �b�Q ���b �i�Q �#�`�B�M�; �7�Q�`�i�? �i�?�2 �T�`�2�b�2�M�+�2 �Q�7 �i�?�2
�B�M�i�2�`�p�2�M�B�M�; �p���`�B���#�H�2�b �Q�M �B�M�7�Q�`�K���i�B�Q�M �b�2�2�F�B�M�; �/�2�b�+�`�B�#�2�/ �#�v �q�B�H�b�Q�M
�U�B�M �q�B�H�b�Q�M �� �q���H�b�?�- �R�N�N�e�V�- �T���`�i�B�+�m�H���`�H�v �T�2�`�b�Q�M���H�- �2�K�Q�i�B�Q�M���H ���M�/
�b�Q�+�B���H�f�B�M�i�2�`�T�2�`�b�Q�M���H �Q�M�2�b �U�b�2�2 ���H�b�Q �>���`�p�B���B�M�2�M�- �k�y�y�d���V�X �.���i�� �r���b
�+�Q�H�H�2�+�i�2�/ �#�v �/�B�`�2�+�i �Q�#�b�2�`�p���i�B�Q�M �Q�7 �T�H���v�- �� �`�2�+�Q�`�/�2�/ �/�2�#�`�B�2�}�M�; ���M�/�-
�H���i�2�` �Q�M�- �b�Q�+�B���H �K�2�/�B�� ���M���H�v�b�B�b�- ���b �T�H���v�2�`�b �+�Q�K�K�2�M�i�2�/ �Q�M �i�?�2�B�` �T�H���v
�2�t�T�2�`�B�2�M�+�2�b �Q�M�H�B�M�2�X

�h�?�2 �}�`�b�i �F�2�v �}�M�/�B�M�;�- ���7�i�2�` �7�Q�m�` �Q�#�b�2�`�p�2�/ �`�m�M�b �/�Q�M�2 �#�v �K�v�b�2�H�7�-
���M�/ �Q�`�;���M�B�x�2�` �7�2�2�/�#���+�F �7�`�Q�K �}�p�2 �K�Q�`�2 �/�Q�M�2 �#�v �Q�i�?�2�`�b�- �r���b �i�?���i
�/�B�2�;�2�i�B�+ �B�M�7�Q�`�K���i�B�Q�M �r�Q�m�H�/ �#�2 �`�2�p�2���H�2�/ �#�v �T���`�i�B�+�B�T���M�i�b �B�M �� �+�Q�M�b�B�b�i�@
�2�M�i �K���M�M�2�`�X �h�?�2�`�2 �r�2�`�2�- �?�Q�r�2�p�2�`�- �i�?�`�2�2 �/�B�z�2�`�2�M�i �T���i�i�2�`�M�b �B�M �i�?�B�b�-
�r�?�B�+�? �+�Q�m�H�/ �#�2 �/�2�i�2�+�i�2�/ ���M�/ �K�Q�/�2�H�H�2�/�X �6�2�2�/�#���+�F �7�`�Q�K �i�?�2 �H���i�2�`
�`�m�M�b �+�Q�M�}�`�K�2�/ �i�?�B�b �?�v�T�Q�i�?�2�b�B�b�, �6�`�Q�K �i�?�2 �b���K�2 �b�i���`�i�B�M�; �T�Q�B�M�i�b�-
�T�H���v�2�`�b �r�Q�m�H�/ �#���b�B�+���H�H�v �7�Q�H�H�Q�r �i�Q�;�2�i�?�2�` �Q�M�2 �Q�7 �i�?�`�2�2 �T���i�?�b �Q�7 �B�M�@
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�7�Q�`�K���i�B�Q�M �b�2�2�F�B�M�;�X �6�`�Q�K �2���`�H�v �Q�M �B�M �T�H���v�- �B�i �r���b �T�Q�b�b�B�#�H�2 �i�Q �b���v
�r�?�B�+�? �Q�M�2 �B�i �r�Q�m�H�/ �#�2�- �#�m�i �M�Q�i �#�2�7�Q�`�2�?���M�/�X �h�?�2 �F�2�v �i�Q �r�?�B�+�? �r���b
�+�?�Q�b�2�M �r���b �#���b�2�/ �p�2�`�v �K�m�+�? �Q�M �r�?�Q ���K�Q�M�; �i�?�2 �+�?���`���+�i�2�`�b �2�K�2�`�;�2�/
���b �� �/�B�2�;�2�i�B�+ �+�Q�;�M�B�i�B�p�2 ���m�i�?�Q�`�B�i�v �U���b �T�2�` �q�B�H�b�Q�M�- �R�N�3�j�V�- �i�?�2 �b�2�+�Q�M�/�@
�?���M�/ �b�Q�m�`�+�2 �b�2�2�M ���b �K�Q�b�i �ó�2�t�T�2�`�i�ô �`�2�;���`�/�B�M�; �i�?�2 �b�B�i�m���i�B�Q�M ���i �?���M�/�X
�h�?�B�b �B�b �+�Q�M�b�B�b�i�2�M�i �r�B�i�? �"�Q�v�2�`�ö�b �U�k�y�y�R�V �p�B�2�r �Q�7 �`�B�i�m���H�B�b�i�B�+ ���+�i�B�p�B�i�v ���b
�`�2�H�B���M�i �Q�M �2�b�T�2�+�B���H�H�v �b�i�`���i�2�;�B�+ �B�M�7�Q�`�K���i�B�Q�M�- �B�X�2�X �B�M�7�Q�`�K���i�B�Q�M �r�B�i�? ���M
�B�K�K�2�/�B���i�2 �+�Q�M�+�2�`�M �Q�` �#�2�B�M�; �`�2�H���i�2�/ �i�Q �+�2�`�i���B�M �+���i�2�;�Q�`�B�2�b �2�b�b�2�M�i�B���H
�i�Q �?�m�K���M �B�M�i�2�`�2�b�i �U�b�m�+�? ���b �i�?���i �r�?�B�+�? �+�Q�M�+�2�`�M�b �Q�i�?�2�`�b�ö �`�2�H�B���#�B�H�B�i�v
�Q�` �b�2�t�m���H �#�2�?���p�B�Q�`�V�X

�h�?�2 �Q�i�?�2�` �}�M�/�B�M�; �r���b �i�?���i �+�2�`�i���B�M �T���`�i�B�+�B�T���M�i�b�- �2�p�2�M �r�?�2�M �;�B�p�2�M
�7�`�2�2 �`�2�B�M ���M�/ �/�B�`�2�+�i �B�M�b�i�`�m�+�i�B�Q�M�b �i�Q ���/�/ �M�2�r �B�M�7�Q�`�K���i�B�Q�M �U�#�v �B�M�p�2�M�i�@
�B�M�; �B�i�V �i�Q �i�?���i �r�?�B�+�? �i�?�2�v �r�2�`�2 �;�B�p�2�M�- �`�2�7�m�b�2�/ �i�Q �/�Q �b�Q�X �A�M�b�i�2���/�-
�i�?�2�v �2�B�i�?�2�` �`�2�T�2���i�2�/�H�v �+�Q�M�b�m�H�i�2�/ �i�?�2 �Q�`�;���M�B�x�2�` �Q�M �2�p�2�M �b�K���H�H �B�b�b�m�2�b
���M�/ �7�Q�` �b�m�;�;�2�b�i�B�Q�M�b �Q�M �?�Q�r �i�Q �`�2�p�2���H �Q�` ���b�F �7�Q�` �7���+�i�b�- �Q�`�- �B�M �i�r�Q �M�Q�i�@
���#�H�2 �Q�+�+���b�B�Q�M�b�- �/�2�+�B�/�2�/ �i�?���i �i�?�2 �B�M�7�Q�`�K���i�B�Q�M �i�?�2�v �r�2�`�2 �;�B�p�2�M �r���b
�i�Q�Q �H�B�K�B�i�2�/�- ���M�/ �b�m�#�b�2�[�m�2�M�i�H�v �`�2�7�m�b�2�/ �i�Q �+�Q�M�i�`�B�#�m�i�2�X

�h�?�2 �b�2�+�Q�M�/ �i�2�b�i �;���K�2�- �S�`���v�2�`�b �Q�M �� �S�Q�`�+�2�H���B�M ���H�i���`�- �r���b �+�Q�M�@
�b�i�`�m�+�i�2�/ �B�M �� �b�B�K�B�H���` �K���M�M�2�`�X �h�?�2 �;���K�2 �r���b �/�2�b�B�;�M�2�/ ���7�i�2�` �i�?�2
�+�H���b�b�B�+ �ó�K�m�`�/�2�` �K�v�b�i�2�`�v�ô �i�2�K�T�H���i�2�- �#�m�i �r�B�i�? �H�2�b�b �b�B�;�M�B�}�+���M�i �� �b�m�#�@
�D�2�+�i ���b �B�i�b �i�Q�T�B�+ �U�3�@�R�y �/�`���K�� �b�i�m�/�2�M�i�b �b�Q�H�p�B�M�; �i�?�2 �2�p�2�M�i�b �Q�7 �i�?�2�B�`
�/�`�m�M�F�2�M �#�B�M�;�2 �i�?�2 �M�B�;�?�i �#�2�7�Q�`�2�V�X �h�?�2 �+�?���`���+�i�2�`�b �r�2�`�2 �;�B�p�2�M �`�2���b�@
�Q�M�b �M�Q�i �i�Q �/�B�b�i�`�B�#�m�i�2 �2�b�b�2�M�i�B���H �B�M�7�Q�`�K���i�B�Q�M�- ���M�/ �b�i�`�Q�M�; �B�M�+�2�M�i�B�p�2�b �i�Q
���+�[�m�B�`�2 �B�i �7�`�Q�K �Q�i�?�2�`�b�X �A�M�i�2�`�T�2�`�b�Q�M���H �p���`�B���#�H�2�b �r�2�`�2 �B�M�i�2�M�i�B�Q�M���H�H�v
�B�M�i�2�M�b�B�}�2�/ �#�v �+�Q�M�~�B�+�i�B�M�; �+�?���`���+�i�2�` �M���i�m�`�2�b�X �6�m�`�i�?�2�`�K�Q�`�2�- �i�?�2 �#���H�@
���M�+�2 �r���b �/�2�b�B�;�M�2�/ �b�Q �i�?���i �M�Q �+�?���`���+�i�2�` �r�Q�m�H�/ �?���p�2 ���M�v �`�2���H �#���b�B�b
�i�Q ���+�i ���b ���M ���m�i�?�Q�`�B�i�v �B�M �i�?�2 �b�B�i�m���i�B�Q�M�X �h�?�2 �H���`�T�@���`�i�B�7���+�i �r���b �i�?�2�M
�T�m�i �B�M �i�?�2 �?���M�/�b �Q�7 �T�H���v�2�`�b�- �r�B�i�? �M�Q �B�M�i�2�`�7�2�`�2�M�+�2 �7�`�Q�K �i�?�2 �Q�`�;���M�B�x�2�`
�m�M�i�B�H �i�?�2 ���H�H�Q�i�i�2�/ �R�-�8 �?�Q�m�` �`�m�M�@�i�B�K�2 �r���b �Q�p�2�`�X

�A�M �2�p�2�`�v �b�B�M�;�H�2 �`�m�M �Q�m�i �Q�7 �i�?�2 �k�k �/�Q�+�m�K�2�M�i�2�/ �Q�M�2�b�- �� �b�i�`�Q�M�;
�;���K�2�@ �B�M�i�2�`�M���H �+�Q�;�M�B�i�B�p�2 ���m�i�?�Q�`�B�i�v �2�K�2�`�;�2�/�X�h�?�2 �b�v�b�i�2�K�B�+�@���M���H�v�b�B�b



�'�H�V�L�J�Q�L�Q�J���*�D�P�H�V���I�R�U���7�H�V�W�L�Q�J�,�Q�I�R�U�P�D�W�L�R�Q���%�H�K�D�Y�L�R�U���7�K�H�R�U�L�H�V����

���T�T�`�Q���+�? �b�?�Q�r�2�/ �i�?���i �B�M �b�m�+�? �+�Q�M�b�i�`���B�M�2�/ �2�M�p�B�`�Q�M�K�2�M�i�b�- �B�7 �M�Q �+�Q�;�@
�M�B�i�B�p�2 ���m�i�?�Q�`�B�i�v �B�b �B�M�i�`�Q�/�m�+�2�/ �#�2�7�Q�`�2�?���M�/�- �b�m�+�? ���M ���m�i�?�Q�`�B�i�v �M�2�p�2�`�@
�i�?�2�H�2�b�b ���T�T�2���`�b�X �*�2�`�i���B�M �T���`�i�B�+�B�T���M�i�b �b�2�2�K �i�Q �#�2 ���#�H�2 �i�Q �/�Q�K�B�M���i�2
�i�?�2 �B�M�7�Q�`�K���i�B�Q�M �2�M�p�B�`�Q�M�K�2�M�i �Q�7 �� �;�B�p�2�M �b�B�i�m���i�B�Q�M�- �#�v �+�Q�K�#�B�M�B�M�;
�T�2�`�b�Q�M���H �+�?���`�B�b�K�� ���M�/ �i�?�2 �b�m�+�+�2�b�b�7�m�H �#���`�i�2�`�B�M�; �Q�7 �b�B�i�m���i�B�Q�M���H�H�v �B�K�@
�T�Q�`�i���M�i �i�B�/�#�B�i�b �Q�7 �B�M�7�Q�`�K���i�B�Q�M �U���b �T�2�` �q�B�H�b�Q�M�- �R�N�d�j�V �B�M�i�Q ���M �B�K���;�2
�Q�7 �ó�#�2�B�M�; �B�M �i�?�2 �F�M�Q�r�ô �@ �2�p�2�M �r�?�2�M �i�?�2�v ���+�i�m���H�H�v ���`�2 �M�Q�i�X

�h�?�B�b �r���b �2�b�T�2�+�B���H�H�v �Q�#�p�B�Q�m�b �B�M �i�?�2 �+���b�2 �Q�7 �� �/�B�b�i�`���+�i�B�M�; �2�H�2�K�2�M�i
�B�M�i�2�M�i�B�Q�M���H�H�v �B�M�+�H�m�/�2�/ �B�M �i�?�2 �K���i�2�`�B���H �U�#�H�Q�Q�/ �Q�M �b�?�2�2�i�b ���M�/ �� �K�B�b�b�B�M�;
�T�2�`�b�Q�M�V�X �.�m�`�B�M�; �i�?�2 �`�m�M�b�- �b�Q�K�2 �T�2�Q�T�H�2 �2�t�?�B�#�B�i�2�/ �Q�#�p�B�Q�m�b �B�M�i�2�`�2�b�i �B�M
�i�?�B�b �b�B�/�2�i�`���+�F�- �r�2�H�H ���M�/ �#�2�v�Q�M�/ �B�i�b �B�K�T���+�i ���b �/�2�b�+�`�B�#�2�/ �B�M �i�?�2 �b�2�i�i�B�M�;
�K���i�2�`�B���H�X �P�M�2 �T�H���v�2�` �U�Q�7 �� �`�m�M �A �/�B�/ �M�Q�i ���i�i�2�M�/�V�- �B�M �� �T�2�`�b�Q�M���H
�K�2�b�b���;�2�- �+�Q�K�T�H���B�M�2�/ �i�?���i �i�?�B�b �T���`�i�B�+�m�H���` �T�Q�i�2�M�i�B���H �b�B�/�2�i�`���+�F �ó�`�m�B�M�2�/
�i�?�2 �;���K�2�ô �7�Q�` �?�B�K�- ���b �B�i �b�?�Q�m�H�/ �?���p�2�- ���+�+�Q�`�/�B�M�; �i�Q �?�B�K�- �`�2���H�B�b�i�B�+���H�H�v
�i���F�2�M �T�`�2�+�2�/�2�M�+�2 �Q�p�2�` ���H�H �Q�i�?�2�` �;���K�2 �2�p�2�M�i�b�X

�� �`�m�M �Q�7 �S�`���v�2�`�b �/�Q�M�2 �#�v �K�v�b�2�H�7 �B�M �L�Q�`�r���v �B�M �k�y�y�N ���H�b�Q �/�B�b�@
�T�H���v�2�/ ���M �2�t�2�K�T�H���`�v �+���b�2 �Q�7 �#�Q�`�/�2�` �+�Q�M�i�`�Q�H �K�2���b�m�`�2�b�, �h�?�2 �+�?���`���+�@
�i�2�`�b �#�2�B�M�; �i�?�2���i�2�` �b�+�?�Q�Q�H ���T�T�H�B�+���M�i�b�- �i�r�Q �Q�7 �i�?�2�K �U�#�Q�i�? �T�H���v�2�/ �#�v
�T�`�Q�7�2�b�b�B�Q�M���H ���+�i�Q�`�b�V �b�i���`�i�2�/ ���+�+�Q�b�i�B�M�; �i�?�2 �i�?�B�`�/ �Q�M�2 �i�Q �T�2�`�7�Q�`�K �?�B�b
���T�T�H�B�+���i�B�Q�M �2�t���K �T�B�2�+�2�- �r�?�B�+�? �?�2 �+�H���B�K�2�/ �i�Q �?���p�2 �#�2�2�M �� �K�Q�M�Q�H�Q�;�m�2
�7�`�Q�K �:�Q�2�i�?�2�ö�b �6���m�b�i�X �h�?�2�v �7�m�`�i�?�2�`�K�Q�`�2 �i�2���b�2�/ �?�B�K �r�B�i�? �b�K���H�H �/�2�@
�i���B�H�b ���#�Q�m�i �B�i�X �q�B�i�?�B�M �i�?�2 �;���K�2�ö�b �}�+�i�B�Q�M���H �`�2���H�B�i�v�- �i�?�B�b �B�b �Q�7 �+�Q�m�`�b�2
�M���i�m�`���H�- �#�m�i �i�?�2 �T�`�Q�#�H�2�K �B�b �B�M �i�?���i �i�?�2 ���p�2�`���;�2 �H���`�T �T�H���v�2�` �B�b �M�Q�i ��
�+�H���b�b�B�+���H ���+�i�Q�`�- ���M�/ �i�?�2 �T�H���v�2�` �K���v �M�Q�i �#�2 ���#�H�2 �i�Q �2�p�2�M �`�2�K�Q�i�2�H�v �T�2�`�@
�7�Q�`�K �r�?���i �i�?�2 �+�?���`���+�i�2�` �+�Q�m�H�/�X �h�?�B�b �+�`�2���i�2�b ���M �B�K�K�2�/�B���i�2 �B�M�7�Q�`�K���@
�i�B�Q�M �;���T�- �� �T�Q�i�2�M�i�B���H�H�v �m�M�b�Q�H�p���#�H�2 �Q�M�2�- �r�?�B�+�? �i�?�`�2���i�2�M�b �i�?�2 �B�H�H�m�b�Q�`�v
�`�2���H�B�i�v�X �h�Q �T�`�Q�i�2�+�i �B�i�- �Q�i�?�2�`�b �b�i���`�i�2�/ �b�?�B�2�H�/�B�M�; �i�?�2 �ó�i�?�`�2���i�2�M�2�/�ô
�+�?���`���+�i�2�` ���M�/�- �r�B�i�? �?�B�K�- �i�?�2 �K���;�B�+ �+�B�`�+�H�2 �Q�7 �T�H���v �U�ó�>�2�v�- �K���v�#�2
�?�2 �/�Q�2�b�M�ö�i �7�2�2�H �H�B�F�2 �`�2�T�2���i�B�M�; �B�i�X�ô�V �@ �2�z�2�+�i�B�p�2�H�v �r�Q�`�F�B�M�; ���b �B�M�7�Q�`�K���@
�i�B�Q�M �#�H�m�M�i�2�`�b �7�Q�` �2�p�2�`�v�Q�M�2 �U���b �T�2�` �"���F�2�`�- �R�N�N�e�V�X �h�?�B�b �B�b �i�v�T�B�+���H�- ���b
�T�H���v�2�`�b �+�Q�M�b�i���M�i�H�v �m�b�2 �H�Q�r�@�H�2�p�2�H �#�H�m�M�i�B�M�; �i�Q �+�Q�m�M�i�2�` �B�M�7�Q�`�K���i�B�Q�M �M�Q�i
�b�m�B�i���#�H�2 �7�Q�` �i�?�2�B�` �/�2�b�B�`�2�/ �T�H���v �2�t�T�2�`�B�2�M�+�2�b �U�>���`�p�B���B�M�2�M�- �B�M �T�`�2�b�b�V�X



���� �,�6�6�2�0�( ��������

�� �;���T �M�2�p�2�`�i�?�2�H�2�b�b �i�Q�Q�F �T�H���+�2�- �#�m�i �/�m�2 �i�Q ���M �m�M�2�t�T�2�+�i�2�/ �`�2���b�Q�M�,
�h�?�2 �T�H���v�2�`�- ���;���B�M�b�i �2�p�2�`�v�Q�M�2�ö�b �2�t�T�2�+�i���i�B�Q�M�b�- ���+�i�m���H�H�v �F�M�2�r �J�2�T�?�B�b�@
�i�Q�T�?�2�H�2�b�ö �K�Q�M�Q�H�Q�;�m�2 �#�v �?�2���`�i�- ���H�H�Q�r�B�M�; �?�B�b �+�?���`���+�i�2�` �i�Q �b�m�/�/�2�M�H�v
�`�2�+�B�i�2 �B�i �B�M �i�?�2 �Q�`�B�;�B�M���H �:�2�`�K���M�X �:�B�p�2�M �i�?���i �2�p�2�`�v�Q�M�2 �2�t�T�2�+�i�2�/ �i�?�2
�b�B�i�m���i�B�Q�M �i�Q �#�2 �K���M���;�2�/ �#�v �K�B�b�/�B�`�2�+�i�B�Q�M �U�B�X�2�X �� �#�Q�m�M�/���`�v �+�Q�M�i�`�Q�H
�K�2���b�m�`�2�V�- �i�?�2 �T�Q�b�b�2�b�b�B�Q�M �Q�7 �i�?�2 ���+�i�m���H �B�M�7�Q�`�K���i�B�Q�M �+���m�b�2�/ �i�?�2 �B�H�H�m�@
�b�B�Q�M �Q�7 �T�H���v �i�Q �K�Q�K�2�M�i���`�B�H�v �#�`�2���F�X �h�?�B�b �B�b �2�b�T�2�+�B���H�H�v �b�B�;�M�B�}�+���M�i�-
�#�2�+���m�b�2 �B�i �b�?�Q�r�b �?�Q�r �T�`�2�@�2�t�T�2�+�i���i�B�Q�M�b �Q�M �2�t�T�2�`�i�B�b�2 �K�Q�H�/ �Q�m�` �B�M�@
�7�Q�`�K���i�B�Q�M �#�2�?���p�B�Q�`�- �T���`�i�B�+�m�H���`�H�v �i�?���i �r�?�B�+�? �+�Q�M�+�2�`�M�b �i�?�2 �2�t�T�2�`�i�B�b�2
�B�i�b�2�H�7�X

�G���i�2�` �H���#�Q�`���i�Q�`�v �H���`�T �/�2�b�B�;�M�b�- �h�?�2 �*�`�B�i�B�+ ���b ���`�i�B�b�i ���M�/ �h�?�2
�h�`�B�#�m�M���H �i�Q�Q�F ���/�p���M�i���;�2 �Q�7 �i�?�2�b�2 �}�M�/�B�M�;�b�X ���;���B�M�- �� �+�H�2���` �+�Q�;�M�B�i�@
�B�p�2 ���m�i�?�Q�`�B�i�v �r���b �B�M�i�2�M�i�B�Q�M���H�H�v �H�2�7�i �Q�m�i�X �>�Q�r�2�p�2�`�- �B�M �#�Q�i�? �;���K�2�b�-
�i�?�2 �+�?���`���+�i�2�`�b �r�2�`�2 �;�B�p�2�M �2�t�T�H�B�+�B�i �i�Q�Q�H�b �7�Q�` �+�H���B�K�B�M�; ���M�/ �+�Q�M�i�2�b�i�@
�B�M�; ���m�i�?�Q�`�B�i�v�- �#�m�i �i�?�2 �b���K�2 ���K�Q�m�M�i �Q�7 ���+�i�m���H �/�B�2�;�2�i�B�+ �B�M�7�Q�`�K���i�B�Q�M�X
�q�?���i �`�2�b�m�H�i�2�/ �r���b ���;���B�M �� �T���`�H���v�B�M�; �Q�7 �b�2�H�7�@ �T�`�2�b�2�M�i�2�/ �B�K�T�Q�`�i���M�+�2
�B�M�i�Q �;���B�M�B�M�; �b�i���i�m�b ���b �� �+�Q�;�M�B�i�B�p�2 ���m�i�?�Q�`�B�i�v �r�?�Q�b�2 �/���i�� �U���M�/�- �b�m�#�@
�b�2�[�m�2�M�i�H�v �#�m�i �Q�M�H�v �b�2�+�Q�M�/���`�B�H�v�- �Q�T�B�M�B�Q�M�V �r�2�B�;�?�2�/ �K�Q�`�2 �i�?���M �i�?���i �Q�7
�Q�i�?�2�`�b �U�Q�M �Q�T�B�M�B�Q�M �p�2�`�b�m�b �F�M�Q�r�H�2�/�;�2�- �b�2�2 �"�m�+�F�H���M�/�- �R�N�N�R�V�X �q�?���i
�p���`�B���M�+�2 ���T�T�2���`�2�/ �i�Q�Q�F �b�Q �#���b�2�/ �Q�M �T�2�`�b�Q�M���H �+�?���`�B�b�K�� ���M�/ �T�H���v
�T�`�2�7�2�`�2�M�+�2�b�- �7���+�i�Q�`�b �r�?�B�+�? �?���p�2 �#�2�2�M �/�Q�+�m�K�2�M�i�2�/ �#�2�7�Q�`�2 ���b �?���p�B�M�;
�� �b�B�;�M�B�}�+���M�i �B�K�T���+�i �Q�M �B�M�7�Q�`�K���i�B�Q�M �#�2�?���p�B�Q�` �/�m�`�B�M�; �T�H���v �U�>���`�p�B�@
���B�M�2�M�- �k�y�y�e�V�X �S�H���v�2�`�b �7�m�`�i�?�2�`�K�Q�`�2 �`�2�T�Q�`�i�2�/ �2�M�D�Q�v�B�M�; �i�?�2 ���m�i�?�Q�`�B�i�v
�+�Q�M�i�2�b�i�b ���M�/ �i�?�2 �r���v �i�?�2�v �+�Q�m�H�/ �+�Q�M�i�`�Q�H �B�M�7�Q�`�K���i�B�Q�M �b�?���`�B�M�;�- �K�2���M�@
�B�M�; �i�?���i �b�m�+�? �T�`�Q�+�2�b�b�2�b �K���v �b�2�2�K �M���i�m�`���H �i�Q �T�2�Q�T�H�2 �T���`�i���F�B�M�; �B�M
�i�?�2�K ���H�b�Q �Q�m�i�b�B�/�2 �Q�7 �T�H���v�X

���M�Q�i�?�2�` �M�Q�i���#�H�2 �}�M�/�B�M�; �`�2�;���`�/�B�M�; �T�H���v �T�`�2�7�2�`�2�M�+�2�b �r���b �i�?���i �r�?�2�M
�B�i �+�Q�K�2�b �i�Q �b�i�`���i�2�;�B�+ �B�M�7�Q�`�K���i�B�Q�M ���b �� �+�Q�K�K�Q�/�B�i�v�- �B�M�~���i�B�Q�M �`���`�2�H�v
���T�T�2���`�b�X �A�M �+�Q�M�i�`���b�i �i�Q�- �b���v�- �i�?�2 �p���H�m�2 �Q�7 �/�B�2�;�2�i�B�+ �K�Q�M�2�v �U�Q�` �2�p�2�M
�+�?���`���+�i�2�` �H�B�7�2�c �6�����#�Q�`�;�- �k�y�y�8�V�- �K���M�v �T�2�Q�T�H�2 �+�Q�M�b�B�/�2�` �B�i �H�Q�;�B�+���H �i�Q



�'�H�V�L�J�Q�L�Q�J���*�D�P�H�V���I�R�U���7�H�V�W�L�Q�J�,�Q�I�R�U�P�D�W�L�R�Q���%�H�K�D�Y�L�R�U���7�K�H�R�U�L�H�V����

�F�2�2�T �r�B�i�?�?�Q�H�/�B�M�; �@ �Q�` �T�m�#�H�B�+�H�v �2�K�T�?���b�B�x�B�M�; �@ �+�2�`�i���B�M �T�Q�B�M�i�b �Q�7 �B�M�@
�7�Q�`�K���i�B�Q�M �m�M�i�B�H �i�?�2 �T�H���v �2�M�/�b�X �a�Q�@�+���H�H�2�/ �ó�M���`�`���i�B�p�B�b�i�b�ô �U�T�H���v�2�`�b �r�?�Q
�+�Q�M�b�B�/�2�` �i�?�2 �+�`�2���i�B�Q�M �Q�7 ���M �B�M�i�2�`�2�b�i�B�M�; �Q�p�2�`���H�H �b�i�Q�`�v �i�Q �#�2 �i�?�2 �K���B�M
�T�m�`�T�Q�b�2 �Q�7 �T�H���v�B�M�;�c �E�B�K�- �R�N�N�3�V �7�Q�`�K �� �+�H�2���` �2�t�+�2�T�i�B�Q�M �i�Q �i�?�B�b �`�m�H�2�-
���b �i�?�2�v �T�`�2�7�2�` �b�2�2�B�M�; ���H�H �i�?�2 �T�`�Q�p�2�`�#�B���H �+���`�/�b �T�H���v�2�/ �i�Q �K���t�B�K���H
�2�z�2�+�i�X �q�?�B�H�2 �T�Q�b�b�B�#�H�v �m�M�`�2���H�B�b�i�B�+ �B�M�7�Q�`�K���i�B�Q�M �#�2�?���p�B�Q�` �Q�m�i�b�B�/�2 �Q�7
�;���K�2�@�T�H���v�- �i�?�B�b �/�Q�2�b �T�Q�B�M�i�- ���;���B�M�- �i�Q �T�2�`�b�Q�M���H �p���`�B���#�H�2�b ���b �� �?�B�;�?�H�v
�b�B�;�M�B�}�+���M�i �7���+�i�Q�` �B�M �B�i�X

�h�?�2 �h�`�B�#�m�M���H �#�`�Q�m�;�?�i �7�Q�`�i�? ���H�b�Q �Q�i�?�2�` �2�H�2�K�2�M�i�b�X �"�2�b�B�/�2�b �� �H���#�Q�`�@
���i�Q�`�v �H���`�T�- �B�i �B�b ���H�b�Q ���M �2�/�m�+���i�B�Q�M���H �;���K�2 �/�2�b�B�;�M�2�/ �i�Q �`���B�b�2 ���r���`�2�M�2�b�b
�Q�7 �i�?�2 �K�2�+�?���M�B�+�b �Q�7 �i�Q�i���H�B�i���`�B���M�B�b�K�X �A�M �B�i�b �B�M�i�2�M�/�2�/ �i���`�;�2�i �b�2�i�i�B�M�;�b�-
�B�i �2�M�+�Q�m�`���;�2�b �T�H���v�2�`�b �i�Q �T���b�b �Q�M�i�Q �i�?�2�B�` �+�?���`���+�i�2�`�b �i�?�2�B�` �Q�r�M �F�M�Q�r�@
�H�2�/�;�2 �Q�7 �?�Q�r �� �F���M�;���`�Q�Q �+�Q�m�`�i �r�Q�m�H�/ �7�m�M�+�i�B�Q�M�- ���M�/ �?�Q�r �� �b�v�b�i�2�K�@
�r�B�/�2 �+�Q�`�`�m�T�i�B�Q�M �r�Q�m�H�/ �B�M�~�m�2�M�+�2 �D�m�b�i�B�+�2 ���M�/ �B�M�/�B�p�B�/�m���H �B�M�i�2�;�`�B�i�v�X �A�i
�i�?�m�b �Q�M �Q�M�2 �?���M�/ ���H�H�Q�r�b �i�?�2 �/�B�b�+�m�b�b�B�Q�M �Q�7 �`�B�b�F�v �i�Q�T�B�+�b �i�?�`�Q�m�;�? �i�?�2
�b�?�B�2�H�/ �Q�7 �i�?�2 �+�?���`���+�i�2�`�b�X�P�M �i�?�2 �Q�i�?�2�` �?���M�/�- �i�?�B�b �+���m�b�2�b �� �`�B�b�F
�Q�7 �Q�m�i�@�Q�7�@�T�H���v �+�Q�M�+�2�`�M�b ���z�2�+�i�B�M�; �i�?�2 �B�M�@�;���K�2 �B�M�7�Q�`�K���i�B�Q�M �#�2�?���p�B�Q�`�,
�� �T�H���v�2�`�ö�b �F�M�Q�r�H�2�/�;�2 �Q�7 �i�?�2 �b�m�#�D�2�+�i�ö�b �`�B�b�F�b �r���b �Q�+�+���b�B�Q�M���H�H�v �M�Q�i�2�/
�/�m�`�B�M�; �/�2�#�`�B�2�}�M�; ���b �i�?�2 �`�2���b�Q�M �r�?�v �� �+�?���`���+�i�2�` �r�Q�m�H�/ �M�Q�i �b�?���`�2
�+�2�`�i���B�M �B�M�7�Q�`�K���i�B�Q�M�X �h�?�B�b �B�b �+�Q�M�b�B�b�i�2�M�i �r�B�i�? �i�?�2 �r���v �T�2�Q�T�H�2 �b�Q�K�2�@
�i�B�K�2�b ���p�Q�B�/ �+�2�`�i���B�M �i�v�T�2�b �Q�7 �B�M�7�Q�`�K���i�B�Q�M �#�2�?���p�B�Q�` �/�m�`�B�M�; �� �;���K�2
�/�m�2 �i�Q �B�M�i�2�`�T�2�`�b�Q�M���H�- �Q�m�i�@�Q�7�@�T�H���v �`�2���b�Q�M�b �U�>���`�p�B���B�M�2�M�- �k�y�y�d�#�V �@ �i�?�2
�i�r�Q �K�Q�b�i �T�`�Q�K�B�M�2�M�i �Q�7 �i�?�2�K �#�2�B�M�; �� �/�B�b�H�B�F�2 �Q�7 �� �+�2�`�i���B�M �T�H���v�2�` ���M�/
�i�?�2 �T�Q�i�2�M�i�B���H �+�?���M�+�2 �Q�7 �`�Q�K���M�i�B�+ �K�B�b�m�M�/�2�`�b�i���M�/�B�M�;�b�X �A�i �b�?�Q�r�b �i�?���i
�i�?�2 �B�K�T�H�B�+�B�i �b�Q�+�B���H �+�Q�M�i�`���+�i�b �`�2�;���`�/�B�M�; �T�H���v ���b �� �T�b�2�m�/�Q�@ ���m�i�Q�M�Q�K�@
�Q�m�b �B�M�7�Q�`�K���i�B�Q�M �b�v�b�i�2�K ���`�2 �+�Q�M�b�i���M�i�H�v �#�2�B�M�; �`�2�@�2�p���H�m���i�2�/ �#�v �i�?�2
�T���`�i�B�+�B�T���M�i�b�X

�.�m�`�B�M�; �T�H���v�- �B�M ���H�H �i�?�2 �i�2�b�i �;���K�2�b�- �#�Q�m�M�/���`�v �+�Q�M�i�`�Q�H ���M�/ �i�?�2 �/�2�@
�b�B�`�2 �7�Q�` �Q�T�i�B�K���H �2�t�T�2�`�B�2�M�+�2�b �/�B�`�2�+�i�2�/ �T�H���v�2�`�b�@���b�@�+�?���`���+�i�2�`�b �i�Q�r���`�/�b
�#�2�`�`�v�T�B�+�F�B�M�; �i�2�+�?�M�B�[�m�2�b�- �r�?�2�M�2�p�2�` �;���T�b ���T�T�2���`�2�/�X �q�?�B�H�2 �K�Q�b�i�H�v
�i���F�B�M�; �T�H���+�2 �B�M �+���b�2�b �Q�7 �B�M�+�Q�K�T�H�2�i�2 �r�Q�`�H�/ �F�M�Q�r�H�2�/�;�2�- �B�i ���H�b�Q �+���`�@



���� �,�6�6�2�0�( ��������

�`�B�2�/ �Q�p�2�` �i�Q �/�B�2�;�2�i�B�+ �B�M�7�Q�`�K���i�B�Q�M �b�2�2�F�B�M�;�X �A�i ���T�T�2���`�b �i�?���i �T�2�Q�T�H�2
�?���p�2 �� �i�2�M�/�2�M�+�v �i�Q�r���`�/�b �b�m�#�i�H�2�- �b�Q�K�2�r�?���i �B�M�2�z�2�+�i�B�p�2 �B�M�7�Q�`�K���i�B�Q�M
�b�2���`�+�?�2�b�- �r�?�2�M �B�i �+�Q�K�2�b �i�Q �B�M�i�2�`�T�2�`�b�Q�M���H �b�B�i�m���i�B�Q�M�b�- ���b �i�?�2 �#�2�`�`�v�@
�T�B�+�F�B�M�; �r���b �r�?���i �T�H���v�2�`�b �/�m�`�B�M�; �/�2�#�`�B�2�}�M�;�b �`�2�T�Q�`�i�2�/ ���b �ó�i�`�v�B�M�; �i�Q
���+�i �`�2���H�B�b�i�B�+���H�H�v�ô�X �.�B�`�2�+�i �[�m�2�b�i�B�Q�M�b �r�2�`�2 �m�b�2�/�- �m�T �i�Q ���M�/ �B�M�+�H�m�/�B�M�;
�i�?�2 �H�2�p�2�H �Q�7 �Q�m�i�`�B�;�?�i �U�/�B�2�;�2�i�B�+�V �?�Q�b�i�B�H�B�i�v�- �#�m�i �i�?�Q�b�2 �r�2�`�2 �T�2�`�+�2�B�p�2�/ ���b
�#�`�2���+�?�2�b �Q�7 �+�Q�K�K�m�M�B�+���i�B�Q�M �2�i�B�[�m�2�i�i�2�- �2�t�+�2�T�i �B�M �i�?�2 �+���b�2�b �Q�7 �� �+�?���`�@
���+�i�2�` �#�2�B�M�; �b�2�2�M ���b �2�B�i�?�2�` ���M �B�M�7�Q�`�K���i�B�Q�M �#�H�m�M�i�2�`�- �r�B�i�?�?�Q�H�/�2�`�- �Q�`
�#�Q�i�?�X �A�M �K�v �Q�T�B�M�B�Q�M�- �i�?�B�b ���`�B�b�2�b �7�`�Q�K �i�?�2 �7���+�i �i�?���i �i�?�2 �H���`�T �B�M�7�Q�`�K�@
���i�B�Q�M �2�M�p�B�`�Q�M�K�2�M�i �B�b �T���`�i�B�+�m�H���`�H�v �b�m�B�i���#�H�2 �7�Q�` �#�`�B�M�;�B�M�; �7�Q�`�i�? ���H�b�Q
�i�?�2 �2�K�#�Q�/�B�2�/ ���b�T�2�+�i�b �Q�7 �B�M�7�Q�`�K���i�B�Q�M �#�2�?���p�B�Q�` �U���b �T�2�` �"�`�B�2�`�- �k�y�y�3�V�-
�#�2�+���m�b�2 �Q�7 �i�?�2 �+�Q�K�#�B�M���i�B�Q�M �Q�7 �+�?���`���+�i�2�`�b ���M�/ �i�?�2 �T�H���v�2�`�b�ö �T�?�v�b�B�+���H
�T�`�2�b�2�M�+�2 �B�M�b�B�/�2 �i�?�2 �K���;�B�+ �+�B�`�+�H�2 �Q�7 �T�H���v�X �6�m�`�i�?�2�` �2�t�T�2�`�B�K�2�M�i�b �Q�M
�i�?�B�b �T���`�i�B�+�m�H���` �[�m�2�b�i�B�Q�M ���`�2 �+�2�`�i���B�M�H�v �M�2�2�/�2�/�- �?�Q�r�2�p�2�`�X

�.�m�2 �i�Q �i�?�2 �H���#�Q�`���i�Q�`�v �/�2�b�B�;�M �Q�7 �i�?�2�b�2 �;���K�2�b�- �Q�M�2 ���b�T�2�+�i �Q�7 �B�M�@
�;���K�2 �B�M�7�Q�`�K���i�B�Q�M �#�2�?���p�B�Q�m�` �?���b �#�2�2�M �b�Q �7���` �M�2���`�H�v �m�M�/�2�i�2�+�i�2�/ �B�M
�i�?�2�K�X �*�2�`�i���B�M �H���`�T�b�- �H�B�F�2 �+�m�H�i�b ���M�/ �B�K���;�B�b�i�B�+ �`�B�i�m���H�b�- �7�m�M�+�i�B�Q�M �#�v
�2�t�i�2�M�/�B�M�; �i�?�2�B�` �T���`�i�B�+�B�T���M�i�b�ö ���M�Q�K���H�Q�m�b �b�i���i�2�b �Q�7 �F�M�Q�r�H�2�/�;�2 �U�>���`�@
�p�B���B�M�2�M�- �B�M �`�2�p�B�2�r�V�X �h�?�2 �b�i���i�2 �Q�7 �M�2�2�/�B�M�; �B�M�7�Q�`�K���i�B�Q�M �#�m�i �M�Q�i �F�M�Q�r�@
�B�M�; �r�?���i �F�B�M�/ �Q�7 �B�M�7�Q�`�K���i�B�Q�M �2�M�?���M�+�2�b �i�?�2 �2�K�Q�i�B�Q�M���H ���`�Q�m�b���H �Q�7 ��
�b�B�i�m���i�B�Q�M �Q�7 �r�?�B�+�? �� �T���`�i�B�+�B�T���M�i �+���M�M�Q�i �K���F�2 �7�m�H�H �b�2�M�b�2�X �a�i�m�/�v�B�M�;
�i�?�B�b �r�Q�m�H�/ �`�2�[�m�B�`�2 �b�2�T���`���i�2 �2�t�T�2�`�B�K�2�M�i�b �U�Q�` �+�H�Q�b�2 �2�t���K�B�M���i�B�Q�M �Q�7
�b�m�+�? �� �;���K�2�- �7�`�Q�K �2���`�H�v �/�2�b�B�;�M �i�Q �Q�#�b�2�`�p�2�/ ���+�i�m���H �T�H���v ���M�/ �/�2�@
�#�`�B�2�}�M�;�b�V�- ���b �2�t�i�2�M�/�2�/ ���a�E �B�b �M�2���`�H�v �B�M�+�Q�K�T���i�B�#�H�2 �r�B�i�? �i�?�2 �+�H�2���`�H�v
�/�2�}�M���#�H�2 �2�H�2�K�2�M�i�b �/�B�b�+�m�b�b�2�/ ���#�Q�p�2�X

DebrieÞng and analysis issues

�:�B�p�2�M �i�?���i �i�?�2�b�2 �H���#�Q�`���i�Q�`�v �;���K�2�b ���`�2 �m�b�2�/ �i�Q �b�i�m�/�v �T�?�2�M�Q�K�2�M��
�U�p���`�B�Q�m�b �7���+�2�i�b �Q�7 �B�M�7�Q�`�K���i�B�Q�M �#�2�?���p�B�Q�`�V �i�?���i ���`�2 �?���`�/ �i�Q �[�m���M�i�B�7�v�-
�i�?�2�B�` �T�`�Q�T�2�` ���M���H�v�b�B�b �B�b �p�2�`�v �/�B�{�+�m�H�i�X ���i �#�2�b�i�- �i�?�2 �`�2�b�m�H�i�b �b�?�Q�m�H�/ �#�2
�b�2�2�M ���b �i�2�M�/�2�M�+�v�@ �B�M�/�B�+���i�B�p�2�- ���b �b�B�;�M�b �Q�7 �T�`�Q�#���#�H�2 �B�M�7�Q�`�K���i�B�Q�M �#�2�@
�?���p�B�Q�`�X �a�m�+�? �`�2�b�2���`�+�?�- �;�B�p�2�M �i�?���i �i�?�2 �b�m�#�D�2�+�i �B�b �b�Q�+�B���H �B�M�7�Q�`�K���i�B�Q�M
�M�2�i�r�Q�`�F�b�- ���H�b�Q �#�2�M�2�}�i �7�`�Q�K �i�?�2 �b�B�i�m���i�B�Q�M�, �A�M ���`�i�B�}�+�B���H �`�2���H�B�i�B�2�b�- �Q�M�2
�+���M �+�Q�M�/�m�+�i �+�2�`�i���B�M �i�v�T�2�b �Q�7 �2�t�T�2�`�B�K�2�M�i�b �b�Q �i�?���i �2�t�i�2�`�M���H �p���H�B�/�@
�B�i�v �U���T�T�H�B�+���#�B�H�B�i�v �Q�m�i�b�B�/�2 �i�?�2 �2�t�T�2�`�B�K�2�M�i���H �b�B�i�m���i�B�Q�M�V �+���M �#�2 �2���b�@
�B�H�v �B�M�+�`�2���b�2�/ �r�B�i�?�Q�m�i �H�Q�b�B�M�; �B�M�i�2�`�M���H �p���H�B�/�B�i�v �U�+�Q�M�i�`�Q�H �Q�p�2�` �7���+�i�Q�`�b�V�-



�'�H�V�L�J�Q�L�Q�J���*�D�P�H�V���I�R�U���7�H�V�W�L�Q�J�,�Q�I�R�U�P�D�W�L�R�Q���%�H�K�D�Y�L�R�U���7�K�H�R�U�L�H�V����

�r�?�B�+�? �B�b �b�Q�K�2�i�?�B�M�; �p�2�`�v �`���`�2 �U�*���b�i�`�Q�M�Q�p���- �2�i ���H�X�- �k�y�y�N�V�X �A�7 �/�2�b�B�;�M�2�/
�r�2�H�H�- �i�?�2�b�2 �;���K�2�b �r�B�H�H �T�`�Q�/�m�+�2 �/���i�� �7�`�Q�K �r�?�B�+�? �+���M �#�2 �2�t�i�`���T�Q�H���i�2�/
�F�M�Q�r�H�2�/�;�2 �Q�7 �K�Q�`�2 �K�m�M�/���M�2 �B�M�7�Q�`�K���i�B�Q�M �#�2�?���p�B�Q�`�X �h�?�2�v �/�Q �`�2�[�m�B�`�2
�K�m�H�i�B�T�H�2 �`�m�M�b �2���+�?�- �b�Q ���b �i�Q �+�`�2���i�2 �2�M�Q�m�;�? �p���`�B���M�+�2 �i�Q ���+�+�Q�m�M�i �7�Q�`
�T�H���v�2�`�b�ö �T�2�`�b�Q�M���H �T�`�2�7�2�`�2�M�+�2�b �U�>���`�p�B���B�M�2�M�- �k�y�y�e�V ���M�/ �T�Q�b�b�B�#�H�2 �#�H�m�M�i�@
�B�M�;�X �u�2�i�- �;�B�p�2�M �i�?�2 �T�`�2�b�2�M�+�2 �Q�7 �b���B�/ �#�H�m�M�i�B�M�; ���M�/ �T�`�2�7�2�`�2�M�+�2�b�- �i�?�2
�2�M�/ �`�2�b�m�H�i�b �r�B�H�H �#�2�- �/�Q�M�2 �B�M �b�m�{�+�B�2�M�i �M�m�K�#�2�`�b�- ���H�H �i�?�2 �K�Q�`�2 �`�2���H�B�b�i�B�+�X

���b �i�?�2�b�2 ���`�2 ���H�H �2�T�?�2�K�2�`���H ���`�i�B�7���+�i�b�- �r�Q�`�F�b �i�?���i �2�z�2�+�i�B�p�2�H�v �p���M�B�b�?
���b �i�?�2�v ���`�2 �ó�+�Q�K�T�H�2�i�2�/�ô �U�6�`���b�+���- �k�y�y�R�c ���?�H�`�Q�i�?�- �k�y�y�3�V�- �i�?�2�v �?���p�2
�i�Q �#�2 �b�m�T�2�`�p�B�b�2�/ �i�?�Q�`�Q�m�;�?�H�v�- ���M�/ �i�?�2 �/�2�b�B�;�M �b�i���;�2 ���H�b�Q �/�Q�+�m�K�2�M�i�2�/
�r�2�H�H�- �b�Q ���b �i�Q �B�b�Q�H���i�2 �2���+�? �B�M�7�Q�`�K���i�B�Q�M �i�`���B�i �B�M�i�`�Q�/�m�+�2�/ �7�Q�` �Q�#�b�2�`�@
�p���i�B�Q�M�X �P�M�2 �b�2�i �Q�7 �/���i�� �B�b �;���B�M�2�/ �/�m�`�B�M�; �T�H���v�- ���M�Q�i�?�2�` �U�T�Q�b�b�B�#�H�v
�+�Q�K�T�H�2�i�2�H�v �/�B�z�2�`�2�M�i�V ���7�i�2�` �B�i�- �/�m�`�B�M�; �/�2�#�`�B�2�}�M�; ���M�/ �T�Q�i�2�M�i�B���H �B�M�i�2�`�@
�p�B�2�r�b�X �h�?�B�b �B�b �#�2�+���m�b�2 �i�?�2 �;���K�2 �T�`�Q�/�m�+�2�b �ó�M�Q�`�K���H�ô �`�2���+�i�B�Q�M�b�- �i�?�2
�2�p�2�M�i�b ���7�i�2�` �B�i �Q�M�H�v �`�2�~�2�+�i�B�Q�M �Q�M �i�?�Q�b�2 �`�2���+�i�B�Q�M�b�X �:�B�p�2�M �i�?�2 �?�m�K���M
�i�2�M�/�2�M�+�v �i�Q �7�Q�`�K �M���`�`���i�B�p�2�b �7�`�Q�K �2�p�2�M �`���M�/�Q�K ���+�i�B�p�B�i�v�- �i�?�2 �H���i�i�2�`
�r�B�H�H �#�2 �B�M�2�p�B�i���#�H�v �#�B���b�2�/�X �h�?�B�b �i�Q�Q�- �?�Q�r�2�p�2�`�- �;�B�p�2�b �m�b �/���i�� �@ �Q�M �?�Q�r
�T���b�i �B�M�7�Q�`�K���i�B�Q�M �#�2�?���p�B�Q�` �B�b �`�2�@�/�2�}�M�2�/ �H���i�2�` �Q�M�- �/�m�2 �i�Q �b�m�#�i�H�2 �Q�`
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���7�i�2�` �i�?�2 �/�2�#�`�B�2�}�M�; ���`�2 �b�Q �B�K�T�Q�`�i���M�i�X �P�M�2 �Q�7 �i�?�2 �F�2�v ���/�p���M�i���;�2�b
�Q�7 �i�?�2�b�2 �H���#�Q�`���i�Q�`�v �2�t�T�2�`�B�K�2�M�i�b �B�b �i�?���i �i�?�2 �T���`�i�B�+�B�T���M�i�b �H�Q�p�2 �i�?�2�K�-
���M�/ �i�?���i �K�2���M�b �i�?�2�v �H�B�F�2 �i�Q �i���H�F ���#�Q�m�i �i�?�2�K ���7�i�2�`�r���`�/�b�- �i�Q �i�?�2
�/�2�b�B�;�M�2�`�b�- �Q�i�?�2�` �T�H���v�2�`�b ���M�/ ���H�b�Q �Q�m�i�b�B�/�2�`�b�X �>�2�`�2 �b�Q�+�B���H �K�2�/�B�� �2�M�i�2�`�b
�i�?�2 �2�[�m���i�B�Q�M�- ���b �B�i �Q�z�2�`�b ���M �2�t�+�2�H�H�2�M�i �r���v �7�Q�` �T�H���v�2�`�b �i�Q �2�t�T���M�/ �i�?�2�B�`
�/�B�b�+�m�b�b�B�Q�M ���#�Q�m�i �i�?�2 �;���K�2�- �r�?�B�H�2 ���H�b�Q �H�2���p�B�M�; �2�t�i�`�� �/���i�� ���#�Q�m�i �B�i
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���M�Q�i�?�2�` ���/�p���M�i���;�2 �B�b �i�?���i ���b �i�?�2�b�2 �;���K�2�b ���`�2 �r�2�H�H�@�H�B�F�2�/�- �Q�i�?�2�`
�T�2�Q�T�H�2 �#�2�b�B�/�2�b �i�?�2 �/�2�b�B�;�M�2�` �r�B�H�H �`�m�M �i�?�2�M�- �T�Q�b�b�B�#�H�v �2�p�2�M �K���F�B�M�; �H�Q�+���H
�i�`���M�b�H���i�B�Q�M�b�X �h�?�2 �Q�`�;���M�B�x�2�`�b �i�?�2�M �b�2�M�/ �T�H���v �`�2�T�Q�`�i�b �i�Q �i�?�2 �Q�`�B�;�B�M���H
�/�2�b�B�;�M�2�`�X �q�?�B�H�2 �i�?�B�b �B�b �M�Q�i �`�2�H�B���#�H�2 �/���i�� �T�2�` �b�2�- �i�?�2�v �/�Q �T�`�Q�/�m�+�2
�b�Q�K�2 ���/�/�2�/ �p���H�m�2�, �h�?�2 �T�H���v �`�2�T�Q�`�i�b �+�Q�M�i���B�M �/���i�� ���#�Q�m�i �i�?�2 �m�M�7�Q�H�/�@
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Discussion: The next stage?

�h�?�2 �T�`�Q�+�2�b�b �Q�7 �/�2�p�2�H�Q�T�B�M�; �H���#�Q�`���i�Q�`�v �;���K�2�b �?���b �Q�M�H�v �#�2�;�m�M�X
�h�?�2�b�2 ���`�2 �i�Q�Q�H�b �i�?���i �2�M�;���;�2 �i�?�2 �K�B�M�/ �B�M �� �b�T�2�+�B���H �7���b�?�B�Q�M �U�G�B�2�#�2�`�Q�i�?
�� �>���`�p�B���B�M�2�M�- �B�M �T�`�2�b�b�V�X �h�?���i �i�?�2�v �K�Q�i�B�p���i�2 �T�2�Q�T�H�2 �i�Q �+�Q�M�i�B�M�m�2
�T�H���v�B�M�; �U�G���B�M�2�K���- �k�y�y�j�c �h�b�m�+�?�B�v�� �� �h�b�m�+�?�B�v���- �R�N�N�N�V �B�b �#�m�i �i�?�2
�b�i���`�i�X �h�?�2�v ���H�b�Q �B�M�b�T�B�`�2 �T�H���v�2�`�b �i�Q �#�Q�i�? �b�2�2�F �2�t�i�`�� �B�M�7�Q�`�K���i�B�Q�M �`�2�@
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�T�`�Q�+�2�b�b�B�M�; �i�?�2 �;���K�2�ö�b �i�`���B�i�b ���M�/ �+�Q�M�i�2�M�i ���7�i�2�`�r���`�/�b �U�G���B�M�2�K�� ��
�a�����`�B�M�2�M�- �k�y�y�N�V�X

�P�M�2 �+�m�`�`�2�M�i �2�t�T�2�`�B�K�2�M�i �B�b ���b �h�?�2�v �a�?�Q�m�H�/ �"�2�- �� �#�2�M�2�p�Q�H�2�M�i �/���i��
�K�B�M�B�M�; �;���K�2 �/�2�p�2�H�Q�T�2�/ �#�v �i�?�2 ���m�i�?�Q�` �7�Q�` �+�Q�`�T�Q�`���i�2 �m�b�2�- �#���b�2�/ �Q�M
�i�?�2 �}�M�/�B�M�;�b �Q�7 �*�`�B�i�B�+ ���b ���`�i�B�b�i�X �A�i �B�b ���M �Q�`�;���M�B�x���i�B�Q�M���H �B�M�[�m�B�`�v �i�Q�Q�H
�U���b �T�2�` ���`�;�v�`�B�b �� �a�+�?�º�M�- �R�N�N�e�V�- �r�?�B�+�? ���T�T�H�B�2�b �i�?�2 �H���#�Q�`���i�Q�`�v ���T�@
�T�`�Q���+�? �7�Q�` ���M���H�v�x�B�M�; �B�M�7�Q�`�K���i�B�Q�M �2�M�p�B�`�Q�M�K�2�M�i�b �#�v �r���v �Q�7�- �M�Q�i �B�M�-
�H���`�T �T�H���v�- �7�Q�` �i�?�2 �T�m�`�T�Q�b�2 �Q�7 �b�2�`�p�B�+�2 �B�K�T�`�Q�p�2�K�2�M�i�X

�h�?�2 �H�Q�;�B�+���H �M�2�t�i �b�i�2�T �r�Q�m�H�/ �#�2 �i�Q �+�`�2���i�2 �b�B�K�B�H���` �2�t�T�2�`�B�K�2�M�i�b �m�b�@
�B�M�; �+�`�Q�b�b�K�2�/�B�� ���M�/ �T�2�`�p���b�B�p�2 �;���K�2�b�- ���b �i�?�Q�b�2 �#�H�2�M�/ �r�B�i�? �K�m�M�/���M�2
���+�i�B�p�B�i�B�2�b ���M�/ ���H�`�2���/�v �+�Q�M�i���B�M �m�b�2�7�m�H ���i�i���+�?�K�2�M�i �T�Q�B�M�i�b �7�Q�` �i�?�2 �b�i�m�/�v
�Q�7 �B�M�7�Q�`�K���i�B�Q�M �#�2�?���p�B�Q�` �U�b�2�2 �E�Q�+�?�2�`�- �.�2�M�r���`�/ �� �q���2�`�M�- �k�y�y�N�- ���M�/
�J�Q�M�i�Q�H���- �a�i�2�M�`�Q�b �� �q���2�`�M�- �k�y�y�N�- �`�2�b�T�2�+�i�B�p�2�H�v�- �7�Q�` �2�t���K�T�H�2�b�V�X �h�?�2�v
���H�b�Q �+�Q�M�i���B�M �i�?�2 �2�K�#�Q�/�B�K�2�M�i �2�H�2�K�2�M�i �Q�7 �H���`�T�- �b�Q�K�2�i�?�B�M�; �r�?�B�+�? �Q�M�@
�H�B�M�2 �;���K�2�b �@ ���b �m�b�2�7�m�H ���b �B�M�7�Q�`�K���i�B�Q�M �H���#�Q�`���i�Q�`�B�2�b �i�?�Q�b�2 �+���M �#�2 �@ �/�Q
�M�Q�i�X �P�T�i�B�K���H�H�v�- �H���#�Q�`���i�Q�`�v �H���`�T�b �+�Q�m�H�/ �2�p�2�M�i�m���H�H�v �#�2 �+�Q�K�#�B�M�2�/ �r�B�i�?
�2�/�m�+���i�B�Q�M���H �H���`�T �/�2�b�B�;�M�- �+�`�2���i�B�M�; �H�2���`�M�B�M�; �;���K�2�b �r�B�i�? �� �#�2�i�i�2�` �i�?���M
�+�m�`�`�2�M�i ���b�b�2�b�b�K�2�M�i �b�v�b�i�2�K�X �h�?�B�b �r�Q�m�H�/ �#�2 �� �b�i�2�T �i�Q�r���`�/�b �K���F�B�M�;
�i�?�2�K �K�Q�`�2 �+�2�`�i���B�M�H�v �i�2���+�? �2�H�2�K�2�M�i�b �i�Q �H�2�p�2�H�b �#�2�v�Q�M�/ �b�B�i�m���i�B�Q�M���H �Q�`
�7�`���;�K�2�M�i�2�/ �H�2���`�M�B�M�; �U���b �T�2�` �E�B�K�- �R�N�N�j�V�X ���M�/�- ���i �b�Q�K�2 �T�Q�B�M�i�- �i�Q�@
�r���`�/�b �7�m�H�H�v �B�M�+�Q�`�T�Q�`���i�B�M�; �i�?�2 �H���#�Q�`���i�Q�`�v ���T�T�`�Q���+�? �r�B�i�? �b�B�K�m�H���i�B�Q�M�b
�Q�7 �i�?�2 �F�B�M�/ �/�2�b�+�`�B�#�2�/ �#�v �E�H���#�#�2�`�b �U�k�y�y�y�V ���b �ó�K�Q�/�2 �A�A�A�ô�- �B�X�2�X �ó�H�2���`�M�@
�B�M�; �2�M�p�B�`�Q�M�K�2�M�i�b �B�M �r�?�B�+�? �i�?�2 �H�2���`�M�2�`�b ���`�2 �;�B�p�2�M �i�?�2 �Q�T�T�Q�`�i�m�M�B�i�v
�i�Q �B�M�i�2�`���+�i�B�p�2�H�v �#�m�B�H�/ �i�?�2�B�` �Q�r�M �b�v�b�i�2�K �Q�7 �`�2�b�Q�m�`�+�2�b ���M�/ �`�m�H�2�b�(�- ���M�/



�'�H�V�L�J�Q�L�Q�J���*�D�P�H�V���I�R�U���7�H�V�W�L�Q�J�,�Q�I�R�U�P�D�W�L�R�Q���%�H�K�D�Y�L�R�U���7�K�H�R�U�L�H�V����

�r�?�B�+�? �T�`�Q�p�B�/�2�) �+�Q�M�/�B�i�B�Q�M�b �7�Q�` �i�?�2 �B�M�i�2�`���+�i�B�p�2 �b�2�H�7�@�`�2�T�`�Q�/�m�+�i�B�Q�M �Q�7
�b�Q�+�B���H �b�v�b�i�2�K�b�X�ô

���b �M�Q�i�2�/ ���#�Q�p�2�- �i�?�2 �F�2�v �i�Q �b�m�+�? �m�b�2 �B�b �B�M �K���F�B�M�; �b�m�`�2 �i�?�2 �;���K�2�b
�r�Q�`�F �Q�M �K�m�H�i�B�T�H�2 �H�2�p�2�H�b �@ ���b �#�Q�i�? �;���K�2�b ���M�/ ���b �`�2�b�2���`�+�? �T�`�Q�D�2�+�i�b�X
�h�?�B�b �B�b �M�Q �K�Q�`�2 �/�B�{�+�m�H�i �i�?���M �2�K�#�2�/�/�B�M�; �Q�i�?�2�` �i�v�T�2�b �Q�7 �K�m�H�i�B�@
�H���v�2�`�B�M�; �B�M �H���`�T�b �r�?�2�M �i�?�2�v ���`�2 �/�2�b�B�;�M�2�/ �U�b�2�2 �>���`�p�B���B�M�2�M�- �k�y�y�8�V�X
�:�B�p�2�M �i�?���i �� �;���K�2 �B�b �2�M�D�Q�v���#�H�2 �#�2�+���m�b�2 �Q�7 �i�?�2 �p�2�`�v �Q�#�b�i���+�H�2�b �U�`�m�H�2�b�-
�2�i�+�X�V �B�i �+�Q�M�i���B�M�b �U�a�m�B�i�b�- �R�N�d�3�V�- ���H�H �i�?���i �B�b �`�2���H�H�v �M�2�+�2�b�b���`�v �B�b �K���F�@
�B�M�; �i�?�2 �B�M�7�Q�`�K���i�B�Q�M �K���i�2�`�B���H �#�2�B�M�; �b�i�m�/�B�2�/ ���M �B�M�i�2�;�`���H �T���`�i �Q�7 �i�?�2
�/�2�b�B�;�M�- �M�Q�i ���M ���/�/�@�Q�M�X

Conclusions

�a�Q�- �r�?���i �/�Q �r�2 �2�b�b�2�M�i�B���H�H�v �?���p�2 �?�2�`�2�\ �1���b�B�H�v �/�2�b�B�;�M�2�/�- �?�B�;�?�H�v
�+�Q�M�i�`�Q�H�H�2�/ �b�Q�+�B���H �B�M�7�Q�`�K���i�B�Q�M �2�M�p�B�`�Q�M�K�2�M�i�b�- �B�M�i�Q �r�?�B�+�? �i�?�2 �Q�`�;���M�@
�B�x�2�` �+���M �B�M�T�m�i �/���i�� �r�?�B�H�2 �F�M�Q�r�B�M�; �i�?�2 �F�2�v �p���`�B���#�H�2�b�X �h�?�2�v ���`�2
�Q�#�b�2�`�p���#�H�2 �/�m�`�B�M�; �i�?�2�B�` �`�m�M�@�i�B�K�2�- ���M�/ �+���M �B�7 �M�2�+�2�b�b���`�v �#�2 �`�2�+�Q�`�/�2�/�-
���b �+���M �i�?�2�B�` �/�2�#�`�B�2�}�M�;�b�X �"�v �+�?���M�;�B�M�; �B�M�+�2�M�i�B�p�2�b�- ���M�/ �B�M�+�2�M�i�B�p�2 �B�M�@
�i�2�M�b�B�i�v �H�2�p�2�H�b�- �i�?�2 �/�2�b�B�;�M�2�` �+���M ���H�b�Q �Q�#�b�2�`�p�2 �+�?���M�;�2�b �B�M �B�M�7�Q�`�K���i�B�Q�M
�#�2�?���p�B�Q�` �T���i�i�2�`�M�b�X �6�m�`�i�?�2�`�K�Q�`�2�- �B�7 �i�?�2 �;���K�2 �B�b �;�Q�Q�/�- �i�?�2 �T�H���v�2�`�b
�r�B�H�H �r���M�i �i�Q �b�T�2���F ���#�Q�m�i �B�i �i�Q �;�`�2���i �2�t�i�2�M�i ���7�i�2�`�r���`�/�b�- ���b �r�2�H�H ���b
�b�T�`�2���/ �i�?�2 �;���K�2 �i�Q �M�2�r ���m�/�B�2�M�+�2�b�X �q�?�B�H�2 �M�Q�i �`�2�H�B���#�H�2 ���b �2�t�T�2�`�@
�B�K�2�M�i�b �i�Q �� �;�`�2���i �2�t�i�2�M�i�- �i�?�2 �M�2�r �`�m�M�b �i�Q�Q �T�`�Q�p�B�/�2 �/���i�� �Q�M �?�Q�r
�i�?���i �T���`�i�B�+�m�H���` �b�v�b�i�2�K �b�2�2�K�b �i�Q �r�Q�`�F�- ���M�/ �?�Q�r �`�2�H�B���#�H�2 �i�?�2 �B�M�B�i�B���H
�}�M�/�B�M�;�b ���`�2�X

�h�?�B�b �B�b �#�m�i �� �T�`�2�H�B�K�B�M���`�v �b�i���;�2�X �1�t�T�2�`�B�K�2�M�i�b �r�B�i�? �b�m�+�? �;���K�2�b
�b�2�2�K �i�Q �T�Q�B�M�i �i�Q�r���`�/�b �i�?�2�`�2 �#�2�B�M�; �/�2�}�M�B�i�2 �i�2�K�T�H���i�2�b�- �Q�` �T���i�i�2�`�M�b�-
�Q�7 �B�M�7�Q�`�K���i�B�Q�M �#�2�?���p�B�Q�`�- �;�Q�p�2�`�M�2�/ �#�v �b�Q�+�B���H �+�Q�M�i�`���+�i�b ���M�/ �2�t�T�2�+�i�@
���i�B�Q�M�b�X �h�?�`�Q�m�;�? ���`�i�B�}�+�B���H �`�2�b�i�`�B�+�i�B�Q�M�b�- �r�2 �#�`�B�M�; �#�Q�i�? �i�?�2 �T���i�i�2�`�M�b
���M�/ �i�?�2 �`�m�H�2�b �;�Q�p�2�`�M�B�M�; �i�?�2�K �i�Q �i�?�2 �7�Q�`�2�X �h�?�2�v �+���M �i�?�2�M �#�2 �+�Q�K�@
�T���`�2�/ �i�Q �K�Q�`�2 �+�H�B�M�B�+���H �/���i���- ���b �r�2�H�H ���b �2���`�H�B�2�` �2�t�T�2�`�B�K�2�M�i�b �r�B�i�?
�b�B�K�B�H���` �;���K�2�b�X �G�B�F�2 �Q�i�?�2�` �H���#�Q�`���i�Q�`�v �2�t�T�2�`�B�K�2�M�i�b�- �i�?�2�b�2 �;���K�2�@�i�2�b�i�b



���� �,�6�6�2�0�( ��������

���`�2 �M�Q�i �i�Q�i���H�H�v �`�2�H�B���#�H�2�- �#�m�i �i�?���i �B�b �i�?�2 �M���i�m�`�2 �Q�7 ���M�v �2�t�T�2�`�B�K�2�M�i
�r�B�i�? �� �?�m�K���M �7���+�i�Q�`�X

�h�?�2�b�2 �2�t�T�2�`�B�K�2�M�i�b �?���p�2 �Q�M�2 �7�m�`�i�?�2�` ���/�p���M�i���;�2 �r�Q�`�i�? �K�2�M�i�B�Q�M�@
�B�M�;�, �.�Q�M�2 �r�2�H�H�- �i�?�2�v ���`�2 �;�`�2���i �2�t�T�2�`�B�2�M�+�2�b �7�Q�` ���H�H �B�M�p�Q�H�p�2�/�X �S�2�Q�T�H�2
�H�Q�p�2 �;���K�2�b�- ���M�/ �B�i �b�?�Q�r�b�X �q�?�2�M �r���b �i�?�2 �H���b�i �i�B�K�2 �v�Q�m �/�B�/ �� �H���#�Q�`�@
���i�Q�`�v �2�t�T�2�`�B�K�2�M�i �Q�M �B�M�7�Q�`�K���i�B�Q�M ���+�i�B�p�B�i�v�- ���M�/ �;�Q�i �i�?�2 �T���`�i�B�+�B�T���M�i�b
�i�Q �b�?�Q�m�i �ó�h�?�B�b �r���b �;�`�2���i�5 �A �r���M�i �i�Q �i���F�2 �i�?�B�b �?�Q�K�2 �r�B�i�? �K�2 ���M�/
�`�m�M �B�i �7�Q�` �K�v �7�`�B�2�M�/�b�5�ô �r�?�2�M �B�i �2�M�/�2�/�\ �A �;�2�i �i�?���i ���H�H �i�?�2 �i�B�K�2�- �T�H�m�b
�i�?�2 ���+�i�m���H �/���i�� �`�2�b�m�H�i�b�X

Funding

�h�?�B�b �T���T�2�` �r���b �r�`�B�i�i�2�M �r�B�i�? �i�?�2 �?�2�H�T �Q�7 �� �;�`���M�i �7�`�Q�K �i�?�2 �l�M�B�@
�p�2�`�b�B�i�v �Q�7 �h���K�T�2�`�2�X



Bibliography

�(�R�) �����`�b�2�i�?�- �1�X �U�k�y�y�R�V�X ���H�H�2�;�Q�`�B�2�b �Q�7 �b�T���+�2�, �h�?�2 �[�m�2�b�i�B�Q�M �Q�7 �b�T���@
�i�B���H�B�i�v �B�M �+�Q�K�T�m�i�2�` �;���K�2�b�X �A�M �J�X �1�b�F�2�H�B�M�2�M �� �_�X �E�Q�b�F�B�K����
�U�1�/�b�X�V �*�v�#�2�`�i�2�t�i �v�2���`�#�Q�Q�F �k�y�y�y �U�T�T�X �R�8�k�@�R�d�R�V�X �C�v�p� �b�F�v�H� �,
�l�M�B�p�2�`�b�B�i�v �Q�7 �C�v�p� �b�F�v�H� �X

�(�k�) ���?�H�`�Q�i�?�- �C�X �U�k�y�y�3�V�X �G�2���p�2 �i�?�2 �+���i �B�M �i�?�2 �#�Q�t�, �a�Q�K�2 �`�2�K���`�F�b
�Q�M �i�?�2 �T�Q�b�b�B�#�B�H�B�i�B�2�b �Q�7 �`�Q�H�2�@�T�H���v�B�M�; �+�`�B�i�B�+�B�b�K�X �A�M �J�X �J�Q�M�i�Q�H��
�� �C�X �a�i�2�M�`�Q�b �U�1�/�b�X�V �S�H���v�;�`�Q�m�M�/ �r�Q�`�H�/�b �U�T�T�X �k�e�@�j�k�V�X �>�2�H�b�B�M�F�B�,
�_�Q�T�2�+�Q�M �`�v�X

�(�j�) ���`�;�v�`�B�b�- �*�X �� �a�+�?�º�M�- �.�X ���X �U�R�N�N�e�V�X �P�`�;���M�B�x���i�B�Q�M���H �H�2���`�M�B�M�;
�A�A�, �h�?�2�Q�`�v�- �K�2�i�?�Q�/�- ���M�/ �T�`���+�i�B�+�2�X �_�2���/�B�M�;�, ���/�/�B�b�Q�M�@�q�2�b�H�2�v�X

�(�9�) ���a �h�>�1�u �a�>�P�l�G�. �"�1 �U�k�y�R�R�V �(�.�2�p�2�H�Q�T�2�/ �#�v �C �h�X �>���`�p�B�@
���B�M�2�M �7�Q�` �_���r�B�/�2�� �G�i�/�X�) �"���F�2�`�- �G�X �J�X �U�R�N�N�e�V�X �� �b�i�m�/�v �Q�7 �i�?�2
�M���i�m�`�2 �Q�7 �B�M�7�Q�`�K���i�B�Q�M �M�2�2�/�2�/ �#�v �r�Q�K�2�M �r�B�i�? �K�m�H�i�B�T�H�2 �b�+�H�2�`�@
�Q�b�B�b�X �G�B�#�`���`�v �� �A�M�7�Q�`�K���i�B�Q�M �a�+�B�2�M�+�2 �_�2�b�2���`�+�?�- �R�3�U�R�V�- �e�d�@�3�R�X

�(�8�) �"���H�x�2�`�- �J�X �U�k�y�y�N�V�X �G�B�p�2 ���+�i�B�Q�M �_�Q�H�2 �S�H���v�B�M�;�X �.�B�2 �1�M�i�r�B�+�F�H�m�M�;
�`�2���H�2�` �E�Q�K�T�2�i�2�M�x�2�M �B�M �p�B�`�i�m�2�H�H�2�M �q�2�H�i�2�M�X �J���`�#�m�`�;�, �h�2�+�i�m�K
�o�2�`�H���;�X

�(�e�) �"���i�2�b�- �J�X �C�X �U�R�N�3�N�V�X �.�2�b�B�;�M �Q�7 �#�`�Q�r�b�B�M�; ���M�/ �#�2�`�`�v�T�B�+�F�B�M�;
�i�2�+�?�M�B�[�m�2�b �7�Q�` �i�?�2 �Q�M�H�B�M�2 �b�2���`�+�? �B�M�i�2�`�7���+�2�X �P�M�H�B�M�2 �_�2�p�B�2�r�-
�R�j�U�8�V�- �9�y�d�@�9�k�9�X

�(�d�) �"�2�H�F�B�M�- �L�X �C�X�- �P�/�/�v�- �L�X �_�X �� �"�`�Q�Q�F�b�- �>�X �J�X �U�R�N�3�k�V�X ���b�F �7�Q�`
�B�M�7�Q�`�K���i�B�Q�M �`�2�i�`�B�2�p���H�, �S���`�i �A�X �"���+�F�;�`�Q�m�M�/ ���M�/ �i�?�2�Q�`�v�X �C�Q�m�`�M���H
�Q�7 �.�Q�+�m�K�2�M�i���i�B�Q�M�- �j�3�U�k�V�- �e�R�@�d�R�X



���� �,�6�6�2�0�( ��������

�(�3�) �"�Q�r�K���M�- �a�X �G�X �U�k�y�R�y�V�X �h�?�2 �7�m�M�+�i�B�Q�M�b �Q�7 �`�Q�H�2�@�T�H���v�B�M�; �;���K�2�b�,
�>�Q�r �T���`�i�B�+�B�T���M�i�b �+�`�2���i�2 �+�Q�K�K�m�M�B�i�v�- �b�Q�H�p�2 �T�`�Q�#�H�2�K�b ���M�/ �2�t�@
�T�H�Q�`�2 �B�/�2�M�i�B�i�v�X �C�2�z�2�`�b�Q�M�, �J�+�6���`�H���M�/�X

�(�N�) �"�Q�v�2�`�- �S�X �U�k�y�y�R�V�X �_�2�H�B�;�B�Q�M �2�t�T�H���B�M�2�/�, �h�?�2 �2�p�Q�H�m�i�B�Q�M���`�v �Q�`�B�;�B�M�b
�Q�7 �`�2�H�B�;�B�Q�m�b �i�?�Q�m�;�?�i�X �L�2�r �u�Q�`�F�, �"���b�B�+ �"�Q�Q�F�b�X

�(�R�y�) �"�`�2�M�M�2�- �:�X �h�X �U�k�y�y�8�V�X �J���F�B�M�; ���M�/ �K���B�M�i���B�M�B�M�; �7�`���K�2�b�, ��
�b�i�m�/�v �Q�7 �K�2�i���+�Q�K�K�m�M�B�+���i�B�Q�M �B�M �H���B�p�T�H���v�X �*���M�/�X �T�Q�H�B�i�X �i�?�2�b�B�b�-
�l�M�B�p�2�`�b�B�i�v �Q�7 �P�b�H�Q�X

�(�R�R�) �"�`�B�2�`�- �a�X �U�k�y�y�3�V�X �*�v�#�2�`�b�2�K�B�Q�i�B�+�b�, �q�?�v �B�M�7�Q�`�K���i�B�Q�M �B�b �M�Q�i
�2�M�Q�m�;�?�5 �h�Q�`�Q�M�i�Q�, �l�M�B�p�2�`�b�B�i�v �Q�7 �h�Q�`�Q�M�i�Q �S�`�2�b�b�X

�(�R�k�) �"�`�Q�Q�F�2�b�- �"�X �U�R�N�3�y�V�X �h�?�2 �7�Q�m�M�/���i�B�Q�M�b �Q�7 �B�M�7�Q�`�K���i�B�Q�M �b�+�B�2�M�+�2�,
�S���`�i �A�, �T�?�B�H�Q�b�Q�T�?�B�+���H ���b�T�2�+�i�b�X �C�Q�m�`�M���H �Q�7 �A�M�7�Q�`�K���i�B�Q�M �a�+�B�2�M�+�2�-
�k�- �k�y�N�@�k�k�R�X

�(�R�j�) �"�m�+�F�H���M�/�- �J�X �U�R�N�N�R�V�X �A�M�7�Q�`�K���i�B�Q�M ���M�/ �B�M�7�Q�`�K���i�B�Q�M �b�v�b�i�2�K�b�X
�q�2�b�i�T�Q�`�i�, �:�`�2�2�M�r�Q�Q�/�X

�(�R�9�) �"�m�+�F�H���M�/�- �J�X �E�X �U�R�N�N�d�V�X �q�?���i �B�b �� �ó�/�Q�+�m�K�2�M�i�ô�\ �C�Q�m�`�M���H �Q�7
�i�?�2 ���K�2�`�B�+���M �a�Q�+�B�2�i�v �Q�7 �A�M�7�Q�`�K���i�B�Q�M �a�+�B�2�M�+�2 �9�3�U�N�V�- �3�y�9�@�3�y�N�X

�(�R�8�) �*���b�i�`�Q�M�Q�p���- �1�X�- �"�2�H�H�- �J�X �q�X�- �*�Q�`�M�2�H�H�- �_�- �*�m�K�K�B�M�;�b�- �C�X �C�X�-
�6���H�F�- �J�X�- �_�Q�b�b�- �h�X�- �_�Q�#�#�B�M�b�@�"�2�H�H�- �a�X �"�X �� �6�B�2�H�/�- ���X �U�k�y�y�N�V�X
�a�v�M�i�?�2�i�B�+ �r�Q�`�H�/�b ���b �2�t�T�2�`�B�K�2�M�i���H �B�M�b�i�`�m�K�2�M�i�b�X �A�M �"�X �S�2�`�`�Q�M
�� �J�X �C�X �S�X �q�Q�H�7 �U�1�/�b�X�V �h�?�2 �p�B�/�2�Q �;���K�2�b �i�?�2�Q�`�v �`�2���/�2�` �k �U�T�T�X
�k�d�j�@�k�N�9�V�X �L�2�r �u�Q�`�F�, �_�Q�m�i�H�2�/�;�2�X

�(�R�e�) �*�_�A�h�A�* ���a ���_�h�A�a�h�- �h�>�1 �U�k�y�y�N�V�X �(�.�2�p�2�H�Q�T�2�/ �#�v �C�X �h�X �>���`�@
�p�B���B�M�2�M�)�X �� �i�Q�i���H �Q�7 �N �`�m�M�b �B�M �6�B�M�H���M�/ ���M�/ �a�r�2�/�2�M�X

�(�R�d�) �*�`�Q�Q�F���H�H�X �.�X�- �P�t�7�Q�`�/�- �_�X �� �a���m�M�/�2�`�b�- �.�X �U�R�N�3�d�V�X �h�Q�r���`�/�b
�� �`�2�+�Q�M�+�2�T�i�m���H�B�x���i�B�Q�M �Q�7 �b�B�K�m�H���i�B�Q�M�, �6�`�Q�K �`�2�T�`�2�b�2�M�i���i�B�Q�M �i�Q
�`�2���H�B�i�v�- �a�B�K�m�H���i�B�Q�M�f�:���K�2�b �7�Q�` �G�2���`�M�B�M�;�- �R�d�U�9�V�- �R�9�d�@�R�d�R�X

�(�R�3�) �6�����#�Q�`�;�- �J�X �G�X �U�k�y�y�8�V�X �Z�m���M�i�B�7�v�B�M�; �B�M�@�;���K�2 �2�+�Q�M�Q�K�v�X �� �+�Q�M�@
�i�`�B�#�m�i�B�Q�M �i�Q �i�?�2 ���M���H�v�b�B�b �Q�7 �i�?�2 �B�M�@�;���K�2 �2�+�Q�M�Q�K�v �Q�7 �G���_�S
�2�p�2�M�i�b�X �A�M �S�X �"�à�+�F�K���M�M �� �_�X �>�m�i�+�?�B�b�Q�M �U�1�/�b�X�V �.�B�b�b�2�+�i�B�M�;
�H���`�T �U�T�T�X �R�3�N�@�k�y�j�V�X �P�b�H�Q�, �E�M�m�i�2�T�m�M�F�i�X



�%�,�%�/�,�2�*�5�$�3�+�< ����

�(�R�N�) �6���i�H���M�/�- �1�X �U�k�y�y�8�V�, �A�M�+�2�M�i�B�p�2�b ���b �i�Q�Q�H�b �Q�7 �G���_�S �/�`���K���i�m�`�;�v�X
�A�M �S�X �"�à�+�F�K���M�M �� �_�X �>�m�i�+�?�B�b�Q�M �U�1�/�b�X�V �.�B�b�b�2�+�i�B�M�; �H���`�T �U�T�T�X
�R�9�d�@�R�3�y�V�X �P�b�H�Q�, �E�M�m�i�2�T�m�M�F�i�X

�(�k�y�) �6�`���b�+���- �:�X �U�k�y�y�R�V�X �1�T�?�2�K�2�`���H �;���K�2�b�X �A�b �B�i �#���`�#���`�B�+ �i�Q �/�2�b�B�;�M
�p�B�/�2�Q�;���K�2�b ���7�i�2�` ���m�b�+�?�r�B�i�x�\ �A�M �J�X �1�b�F�2�H�B�M�2�M �� �_�X �E�Q�b�F�B�K����
�U�1�/�b�X�V �*�v�#�2�`�i�2�t�i �v�2���`�#�Q�Q�F �k�y�y�y�X �U�T�T�X �R�d�k�@�R�3�k�V�X �C�v�p� �b�F�v�H� �,
�l�M�B�p�2�`�b�B�i�v �Q�7 �C�v�p� �b�F�v�H� �X

�(�k�R�) �:���H���M�i�2�`�- �J�X �U�R�N�N�N�V�X �*�m�H�i�b�, �6���B�i�?�- �?�2���H�B�M�; ���M�/ �+�Q�2�`�+�B�Q�M�X �U�k�M�/�X
�1�/�X�V�X �P�t�7�Q�`�/�, �P�t�7�Q�`�/ �l�M�B�p�2�`�b�B�i�v �S�`�2�b�b�X

�(�k�k�) �>���`�p�B���B�M�2�M�- �C�X �h�X �U�k�y�y�8�V�X �*�Q�`�`�2�b�T�Q�M�/�B�M�; �2�t�T�2�+�i���i�B�Q�M�b�X ���H�i�2�`�M�@
���i�B�p�2 ���T�T�`�Q���+�?�2�b �i�Q �2�M�?���M�+�2�/ �;���K�2 �T�`�2�b�2�M�+�2�X �A�M �S�X �"�à�+�F�@
�K���M�M�- �� �_�X �>�m�i�+�?�B�b�Q�M �U�1�/�b�X�V �.�B�b�b�2�+�i�B�M�; �H���`�T �U�T�T�X �d�R�@�3�y�V�X
�P�b�H�Q�, �E�M�m�i�2�T�m�M�F�i�X

�(�k�j�) �>���`�p�B���B�M�2�M�- �C�X �h�X �U�k�y�y�e�V�X �A�M�7�Q�`�K���i�B�Q�M�- �B�K�K�2�`�b�B�Q�M�- �B�/�2�M�i�B�i�v�,
�h�?�2 �B�M�i�2�`�T�H���v �Q�7 �K�m�H�i�B�T�H�2 �b�2�H�p�2�b �/�m�`�B�M�; �H�B�p�2�@���+�i�B�Q�M �`�Q�H�2�@�T�H���v�X
�C�Q�m�`�M���H �Q�7 �A�M�i�2�`���+�i�B�p�2 �.�`���K���- �R�- �N�@�8�R�X

�(�k�9�) �>���`�p�B���B�M�2�M�- �C�X �h�X �U�k�y�y�d���V�X �h�2�b�i�B�M�; �H���`�T �i�?�2�Q�`�B�2�b ���M�/ �K�2�i�?�Q�/�b�,
�_�2�b�m�H�i�b �7�Q�` �v�2���` �i�?�`�2�2�X �A�M �C�X �.�Q�M�M�B�b�- �J�X �:���/�2�- �� �G�X �h�?�Q�`�m�T
�U�1�/�b�X�V �G�B�7�2�H�B�F�2 �U�T�T�X �R�y�j�@�R�y�N�V�X �*�Q�T�2�M�?���;�2�M�, �E�M�m�/�2�T�m�M�F�i�X

�(�k�8�) �>���`�p�B���B�M�2�M�- �C�X �h�X �U�k�y�y�d�#�V�X �G�B�p�2�@���+�i�B�Q�M �`�Q�H�2�@�T�H���v�B�M�; �2�M�p�B�`�Q�M�@
�K�2�M�i�b ���b �B�M�7�Q�`�K���i�B�Q�M �b�v�b�i�2�K�b�, ���M �B�M�i�`�Q�/�m�+�i�B�Q�M�X �A�M�7�Q�`�K���i�B�Q�M
�_�2�b�2���`�+�?�- �R�k�U�9�V �T���T�2�` �+�Q�H�B�b�k�9�X

�(�k�e�) �>���`�p�B���B�M�2�M�- �C�X �h�X �U�k�y�y�N�V�X �L�Q�i�2�b �Q�M �/�2�b�B�;�M�B�M�; �`�2�T�2���i���#�H�2 �H���`�T�b�X
�A�M �J�X �>�Q�H�i�2�`�- �1�X �6���i�H���M�/ �� �1�X �h�à�K�i�2 �U�1�/�b�X�V �G���`�T�- �i�?�2 �m�M�B�p�2�`�b�2
�� �2�p�2�`�v�i�?�B�M�; �U�T�T�X �N�d�@�R�R�y�V�X �P�b�H�Q�, �E�M�m�i�2�T�m�M�F�i�X

�(�k�d�) �>���`�p�B���B�M�2�M�- �C�X �h�X �U�B�M �T�`�2�b�b�V�X �_�B�i�m���H�B�b�i�B�+ �;���K�2�b�- �#�Q�`�/�2�` �+�Q�M�i�`�Q�H
���M�/ �B�M�7�Q�`�K���i�B�Q�M �m�M�+�2�`�i���B�M�i�v�X

�(�k�3�) �>���`�p�B���B�M�2�M�- �C�X �h�X �� �G�B�2�#�2�`�Q�i�?�- ���X �U�B�M �T�`�2�b�b�V�X �a�B�K�B�H���`�@
�B�i�v �Q�7 �b�Q�+�B���H �B�M�7�Q�`�K���i�B�Q�M �T�`�Q�+�2�b�b�2�b �B�M �;���K�2�b ���M�/ �`�B�i�m���H�b�,
�J���;�B�+���H �B�M�i�2�`�7���+�2�b�X �a�B�K�m�H���i�B�Q�M �� �:���K�B�M�; �P�M�H�B�M�2�6�B�`�b�i�- �/�Q�B
�R�y�X�R�R�d�d�f�R�y�9�e�3�d�3�R�R�y�j�N�k�d�y�j



���� �,�6�6�2�0�( ��������

�(�k�N�) �>�2�M�`�B�F�b�2�M�- �h�X �.�X �U�k�y�y�3�V�X �1�t�i�2�M�/�B�M�; �2�t�T�2�`�B�2�M�+�2�b �Q�7 �H�2���`�M�B�M�;
�;���K�2�b���P�` �r�?�v �H�2���`�M�B�M�; �;���K�2�b �b�?�Q�m�H�/ �#�2 �M�2�B�i�?�2�` �7�m�M�- �2�/�m�@
�+���i�B�Q�M���H �Q�` �`�2���H�B�b�i�B�+�X �A�M �P�X �G�2�B�M�Q�- �>�X �q�B�`�K���M�- �� ���X �6�2�`�M���M�@
�/�2�x �U�1�/�b�X�V �1�t�i�2�M�/�B�M�; �2�t�T�2�`�B�2�M�+�2�b�, �a�i�`�m�+�i�m�`�2�- ���M���H�v�b�B�b ���M�/
�/�2�b�B�;�M �Q�7 �+�Q�K�T�m�i�2�` �;���K�2 �T�H���v�2�` �2�t�T�2�`�B�2�M�+�2 �U�T�T�X �R�9�y�@�R�e�k�V�X
�_�Q�p���M�B�2�K�B�, �l�M�B�p�2�`�b�B�i�v �Q�7 �G���T�H���M�/�X

�(�j�y�) �>�2�M�`�B�F�b�2�M�- �h�X �.�X �U�k�y�y�N�V�X �� �H�B�i�i�H�2 �K�Q�`�2 �+�Q�M�p�2�`�b���i�B�Q�M�- �� �H�B�i�i�H�2
�H�2�b�b ���+�i�B�Q�M�, �_�2�i�?�B�M�F�B�M�; �H�2���`�M�B�M�; �;���K�2�b �7�Q�` �i�?�2 �Q�`�;���M�B�b���i�B�Q�M�X
�.�Q�+�i�Q�`���H �/�B�b�b�2�`�i���i�B�Q�M�- �����`�?�m�b �l�M�B�p�2�`�b�B�i�2�i�2�i�X

�(�j�R�) �>�D�à�`�H���M�/�- �"�X �U�R�N�N�d�V�X �A�M�7�Q�`�K���i�B�Q�M �b�2�2�F�B�M�; ���M�/ �b�m�#�D�2�+�i �`�2�T�`�2�b�@
�2�M�i���i�B�Q�M�X ���M ���+�i�B�p�B�i�v�@�i�?�2�Q�`�2�i�B�+���H ���T�T�`�Q���+�? �i�Q �B�M�7�Q�`�K���i�B�Q�M �b�+�B�@
�2�M�+�2�X �q�2�b�i�T�Q�`�i�, �:�`�2�2�M�r�Q�Q�/ �S�`�2�b�b�X

�(�j�k�) �>�Q�7�b�i�2�/�2�- �:�X �U�k�y�y�R�V�X �*�m�H�i�m�`�2�ö�b �+�Q�M�b�2�[�m�2�M�+�2�b�, �*�Q�K�T���`�B�M�; �p���H�@
�m�2�b�- �#�2�?���p�B�Q�`�b�- �B�M�b�i�B�i�m�i�B�Q�M�b ���M�/ �Q�`�;���M�B�x���i�B�Q�M�b ���+�`�Q�b�b �M���i�B�Q�M�b�X
�a�2�+�Q�M�/ �2�/�B�i�B�Q�M�X �h�?�Q�m�b���M�/ �P���F�b�, �a���;�2 �S�m�#�H�B�+���i�B�Q�M�b�X

�(�j�j�) �>�m�B�x�B�M�;���- �C�X �U�R�N�j�N�V�X �>�Q�K�Q �H�m�/�2�M�b�, �o�2�`�b�m�+�? �2�B�M�2�` �"�2�b�i�B�K�K�m�M�;
�/�2�b �a�T�B�2�H�2�H�2�K�2�M�i�b �/�2�` �E�m�H�i�m�` �(�>�Q�K�Q �H�m�/�2�M�b�, �� �b�i�m�/�v �Q�7 �i�?�2
�T�H���v �2�H�2�K�2�M�i �B�M �+�m�H�i�m�`�2�)�X ���K�b�i�2�`�/���K�- �L�2�i�?�2�`�H���M�/�b�, �S���M�i�?�2�Q�M
���F���/�2�K�B�b�+�?�2 �o�2�`�H���;�b���M�b�i���H�i�X

�(�j�9�) �A�H�B�2�p���- ���X �U�k�y�R�y�V�X �>�Q�r �r�2 �/�Q �H���`�T�b �r�B�i�? �r�Q�`�/�b�, �*�?���`���+�i�2�`�B�b�i�B�+�b
�Q�7 �H���`�T �/�B�b�+�Q�m�`�b�2�X �A�M �1�X �G���`�b�Q�M �U�1�/�X�V �S�H���v�B�M�; �`�2���H�B�i�v �U�T�T�X �k�j�R�@
�k�9�R�V�X �a�i�Q�+�F�?�Q�H�K�, �E�M�m�i�T�m�M�F�i �k�y�R�y�X

�(�j�8�) �A�M�;�r�2�`�b�2�M�- �S�X �� �C� �`�p�2�H�B�M�- �E�X �U�k�y�y�8�V�X �h�?�2 �i�m�`�M�, �A�M�i�2�;�`���i�B�Q�M
�Q�7 �B�M�7�Q�`�K���i�B�Q�M �b�2�2�F�B�M�; ���M�/ �`�2�i�`�B�2�p���H �B�M �+�Q�M�i�2�t�i�X �.�Q�`�/�`�2�+�?�i�,
�a�T�`�B�M�;�2�`�X

�(�j�e�) �E�B�K�- �.�X �>�X �U�R�N�N�j�V�X �h�?�2 �H�B�M�F �#�2�i�r�2�2�M �B�M�/�B�p�B�/�m���H ���M�/ �Q�`�;���M�B�x�@
���i�B�Q�M���H �H�2���`�M�B�M�;�X �a�H�Q���M �J���M���;�2�K�2�M�i �_�2�p�B�2�r �j�8�U�R�V�- �j�d�@�8�y�X

�(�j�d�) �E�B�K�- �C�X �U�R�N�N�3�V�X �h�?�2 �i�?�`�2�2�7�Q�H�/ �K�Q�/�2�H�X
���+�+�2�b�b�2�/ �C�m�H�v �R�k�i�?�- �k�y�R�R�- �7�`�Q�K
�?�i�i�T�,�f�f�r�r�r�X�/���`�F�b�?�B�`�2�X�M�2�i�f���D�?�F�B�K�f�`�T�;�f�i�?�2�Q�`�v�f�i�?�`�2�2�7�Q�H�/�f

�(�j�3�) �E�H���#�#�2�`�b�- �C�X �>�X �:�X �U�k�y�y�y�V�X �G�2���`�M�B�M�; ���b ���+�[�m�B�b�B�i�B�Q�M ���M�/ �H�2���`�M�@
�B�M�; ���b �B�M�i�2�`���+�i�B�Q�M�X �a�B�K�m�H���i�B�Q�M �� �:���K�B�M�;�- �j�R�U�j�V�- �j�3�y�@�9�y�e�X



�%�,�%�/�,�2�*�5�$�3�+�< ����

�(�j�N�) �E�Q�+�?�2�`�- �J�X ���M�/ �.�2�M�r���`�/�- �J�X ���M�/ �q���2�`�M�- ���X �U�k�y�y�N�V �a���M�M�B�M�@
�;�2�M �Q�K �J���`�B�F�� �� �h�?�2 �B�M�i�2�`�T�H���v �Q�7 �`�2���H�B�i�v ���M�/ �}�+�i�B�Q�M�X ���M���@
�H�v�b�B�b �Q�7 �� �+�`�Q�b�b�K�2�/�B�� �T�`�Q�/�m�+�i�B�Q�M�X �A�M �C�X �a�Q�`�; �� �C�X �o�2�M�m�b �U�1�/�b�X�V
�1�`�x� �?�H�7�Q�`�K�2�M �B�K �*�Q�K�T�m�i�2�`�b�T�B�2�H�X �w�m�` �J�2�/�B�2�M�K�Q�`�T�?�Q�H�Q�;�B�2 �/�B�@
�;�B�i���H�2�` �a�T�B�2�H�2�X �"�B�2�H�2�7�2�H�/�, �h�`���M�b�+�`�B�T�i�X

�(�9�y�) �E�_�A�1�:�a�S�A�1�G �U�R�3�k�9�V�X �(�.�2�p�2�H�Q�T�2�/ �#�v �G�i�X �p�Q�M �_�2�B�b�b�r�B�i�x�)�X

�(�9�R�) �G���B�M�2�K���- �h�X �U�k�y�y�j�V�X �1�M�?���M�+�B�M�; �Q�`�;���M�B�x���i�B�Q�M���H �#�m�b�B�M�2�b�b �T�`�Q�@
�+�2�b�b �T�2�`�+�2�T�i�B�Q�M �@ �2�t�T�2�`�B�2�M�+�2�b �7�`�Q�K �+�Q�M�b�i�`�m�+�i�B�M�; ���M�/ ���T�T�H�v�B�M�;
�� �/�v�M���K�B�+ �#�m�b�B�M�2�b�b �b�B�K�m�H���i�B�Q�M �;���K�2�X �.�Q�+�i�Q�`���H �/�B�b�b�2�`�i���i�B�Q�M�X
�h�m�`�F�m�, �h�m�`�F�m �a�+�?�Q�Q�H �Q�7 �1�+�Q�M�Q�K�B�+�b ���M�/ �"�m�b�B�M�2�b�b ���/�K�B�M�B�b�i�`���@
�i�B�Q�M�X

�(�9�k�) �G���B�M�2�K���- �h�X �� �a�����`�B�M�2�M�- �1�X �U�k�y�y�N�V�X �G�2���`�M�B�M�; ���#�Q�m�i �p�B�`�i�m���H
�r�Q�`�F ���M�/ �+�Q�K�K�m�M�B�+���i�B�Q�M �@ �i�?�2 �/�B�b�i�`�B�#�m�i�2�/ �+���b�2�X �A�M �C�X �J�Q�H�F���@
�.���M�B�2�H�b�2�M �U�1�/�X�V�, �S�`�Q�+�2�2�/�B�M�;�b �Q�7 �i�?�2 �j�k�M�/ �B�M�7�Q�`�K���i�B�Q�M �b�v�b�i�2�K�b
�`�2�b�2���`�+�? �b�2�K�B�M���` �B�M �a�+���M�/�B�M���p�B���- �A�_�A�a �j�k�- �A�M�+�H�m�b�B�p�2 �.�2�b�B�;�M�-
�J�Q�H�/�2 �l�M�B�p�2�`�b�B�i�v �*�Q�H�H�2�;�2�- �J�Q�H�/�2�- �L�Q�`�r���v�- ���m�;�m�b�i �N�@�R�k�- �k�y�y�N�X

�(�9�j�) �G�2�?�/�Q�M�p�B�`�i���- �o�X �U�k�y�y�N�V�X �o�B�`�i�m���H �+�Q�M�b�m�K�T�i�B�Q�M�X �.�Q�+�i�Q�`���H �/�B�b�@
�b�2�`�i���i�B�Q�M�X �h�m�`�F�m�, �h�m�`�F�m �a�+�?�Q�Q�H �Q�7 �1�+�Q�M�Q�K�B�+�b�X

�(�9�9�) �G�B�2�#�2�`�Q�i�?�- ���X �� �>���`�p�B���B�M�2�M�- �C�X �h�X �U�B�M �T�`�2�b�b�V�X �6�`�Q�K �`�B�i�2�b �Q�7 �i�2�`�@
�`�Q�` �i�Q �b�2�`�B�Q�m�b �;���K�2�b�, �a�B�K�B�H���`�B�i�B�2�b�- �B�M�7�Q�`�K���i�B�Q�M �T�`�Q�+�2�b�b�2�b ���M�/
�2�/�m�+���i�B�Q�M���H ���T�T�H�B�+���i�B�Q�M�b�X �A�M ���X �:�2�2�`�i�x �� �C�X �a�à�`�2�M�b�2�M �U�1�/�b�V
�_�2�H�B�;�B�Q�m�b �`�B�i�m���H�- �+�Q�;�M�B�i�B�Q�M ���M�/ �+�m�H�i�m�`�2�X �G�Q�M�/�Q�M�, �1�[�m�B�M�Q�t�X

�(�9�8�) �G�B�b�F�- �h�X �*�X�- �E���T�H���M�+���H�B�- �l�X �h�X �� �_�B�;�;�B�Q�- �_�X �1�X �U�B�M �T�`�2�b�b�V�X �G�2���/�@
�2�`�b�?�B�T �B�M �K�m�H�i�B�T�H���v�2�` �Q�M�H�B�M�2 �;���K�B�M�; �2�M�p�B�`�Q�M�K�2�M�i�b�X �a�B�K�m�H���i�B�Q�M
�� �:���K�B�M�; �P�M�H�B�M�2�6�B�`�b�i�- �.�P�A�, �R�y�X�R�R�d�d�f�R�y�9�e�3�d�3�R�R�y�j�N�R�N�d�8

�(�9�e�) �J���B�- �C�X�@�1�X �U�k�y�y�R�V�X �a�2�K�B�Q�i�B�+�b ���M�/ �B�M�/�2�t�B�M�;�, ���M ���M���H�v�b�B�b �Q�7 �i�?�2
�b�m�#�D�2�+�i �B�M�/�2�t�B�M�; �T�`�Q�+�2�b�b�X �C�Q�m�`�M���H �Q�7 �.�Q�+�m�K�2�M�i���i�B�Q�M �8�d�U�8�V�-
�8�N�R�@�e�k�k�X

�(�9�d�) �J�+�.�B���`�K�B�/�- �_�X �U�k�y�R�R�V�X ���M���H�v�x�B�M�; �T�H���v�2�` �K�Q�i�B�p�2�b �i�Q �B�M�7�Q�`�K
�H���`�T �/�2�b�B�;�M�X �A�M ���X �1���;���` �U�1�/�X�V �"�`���M�+�?�2�b �Q�7 �T�H���v�, �h�?�2
�k�y�R�R �q�v�`�/�*�Q�M ���+���/�2�K�B�+ �+�Q�K�T���M�B�Q�M�X �U�T�T�X �j�@�k�8�V�X �*�Q�b�i�� �J�2�b���,
�q�v�`�/ �*�Q�M �G�G�*�X



���� �,�6�6�2�0�( ��������

�(�9�3�) �J�2�`���H�B�- �u�X �U�k�y�y�9�V�X �*�Q�K�T�H�2�t�B�i�v ���M�/ �B�M�7�Q�`�K���i�B�Q�M �b�v�b�i�2�K�b�X �A�M �C�X
�J�B�M�;�2�`�b �� �G�X �q�B�H�H�+�Q�+�F�b �U�1�/�b�X�V �a�Q�+�B���H �i�?�2�Q�`�v ���M�/ �T�?�B�H�Q�b�Q�T�?�v
�7�Q�` �B�M�7�Q�`�K���i�B�Q�M �b�v�b�i�2�K�b�X �U�T�T�X �9�y�d�@�9�9�e�V �*�?�B�+�?�2�b�i�2�`�, �q�B�H�2�v�X

�(�9�N�) �J�Q�M�i�Q�H���- �J�X�- �a�i�2�M�`�Q�b�- �C�X �� �q���2�`�M�- ���X �U�k�y�y�N�V�X �S�2�`�p���b�@
�B�p�2 �;���K�2�b�, �h�?�2�Q�`�v ���M�/ �/�2�b�B�;�M�X �a���M �6�`���M�+�B�b�+�Q�, �J�Q�`�;���M
�E���m�7�K���M�M�X �J�Q�`�2�M�Q�- �C�X �G�X �U�R�N�8�j�V�X �q�?�Q �b�?���H�H �b�m�`�p�B�p�2�\ �6�Q�m�M�/�@
���i�B�Q�M�b �Q�7 �b�Q�+�B�Q�K�2�i�`�v�- �;�`�Q�m�T �T�b�v�+�?�Q�i�?�2�`���T�v ���M�/ �b�Q�+�B�Q�/�`���K���X
�"�2���+�Q�M�, �"�2���+�Q�M �>�Q�m�b�2�X

�(�8�y�) �J� �v�`� �- �6�X �U�k�y�y�N�V�X �:�2�i�i�B�M�; �B�M�i�Q �i�?�2 �;���K�2�, �/�Q�B�M�; �K�m�H�i�B�/�B�b�+�B�T�@
�H�B�M���`�v �;���K�2 �b�i�m�/�B�2�b�X �A�M �"�X �S�2�`�`�Q�M �� �J�X �C�X �S�X �q�Q�H�7 �U�1�/�b�X�V
�h�?�2 �p�B�/�2�Q �;���K�2�b �i�?�2�Q�`�v �`�2���/�2�` �k �U�T�T�X �j�R�j�@�j�k�N�V�X �L�2�r �u�Q�`�F�,
�_�Q�m�i�H�2�/�;�2�X

�(�8�R�) �S�_���u�1�_�a �P�L �� �S�P�_�*�1�G���A�L ���G�h���_�X �U�k�y�y�d�@�k�y�y�3�V�X �(�.�2�@
�p�2�H�Q�T�2�/ �#�v �C�X �h�X �>���`�p�B���B�M�2�M �� �T�m�#�H�B�b�?�2�/ �#�v �/�2�b�B�;�M�2�`�X ���p���B�H�@
���#�H�2 ���i �?�i�i�T�,�f�f�r�r�r�X�T�Q�K�K�2�b�;���#�2�H�X�+�Q�K�f�T�`���v�2�`�b�f�)�X �� �i�Q�i���H �Q�7
�k�k �`�m�M�b �B�M �6�B�M�H���M�/�- �:�2�`�K���M�v�- �A�b�`���2�H�- �i�?�2 �L�2�i�?�2�`�H���M�/�b�- �L�2�r
�w�2���H���M�/�- �L�Q�`�r���v ���M�/ �a�r�2�/�2�M�X

�(�8�k�) �a���H�2�M�- �E�X �� �w�B�K�K�2�`�K���M�- �1�X �U�k�y�y�9�V�X �_�m�H�2�b �Q�7 �T�H���v�, �:���K�2
�/�2�b�B�;�M �7�m�M�/���K�2�M�i���H�b�X �*���K�#�`�B�/�;�2�, �J�A�h �S�`�2�b�b�X

�(�8�j�) �a�+�?�B�+�F�- �G�X �U�k�y�y�3�V�X �"�`�2���F�B�M�; �7�`���K�2 �B�M �� �`�Q�H�2�@�T�H���v �b�B�K�m�H���i�B�Q�M�,
�� �H���M�;�m���;�2 �b�Q�+�B���H�B�x���i�B�Q�M �T�2�`�b�T�2�+�i�B�p�2�X �a�B�K�m�H���i�B�Q�M �� �:���K�B�M�;�-
�j�N�U�k�V�- �R�3�9�@�R�N�d�X

�(�8�9�) �a�2�M�;�2�- �S�X �J�X �U�k�y�y�e�V�X �h�?�2 �}�7�i�? �/�B�b�+�B�T�H�B�M�2�, �h�?�2 ���`�i �� �T�`���+�i�B�+�2
�Q�7 �i�?�2 �H�2���`�M�B�M�; �Q�`�;���M�B�x���i�B�Q�M�X �_�2�p�B�b�2�/ ���M�/ �m�T�/���i�2�/ �r�B�i�? �R�y�y
�M�2�r �T���;�2�b�X �L�2�r �u�Q�`�F�, �*�m�`�`�2�M�+�v �.�Q�m�#�H�2�/���v�X

�(�8�8�) �a�1�_�S�1�L�h �P�6 ���a�>�- ���X �U�k�y�y�e�@�k�y�y�3�V�X �(�.�2�p�2�H�Q�T�2�/ �#�v �C�X �h�X
�>���`�p�B���B�M�2�M�)�X �� �i�Q�i���H �Q�7 �R�3 �`�m�M�b �B�M �.�2�M�K���`�F�- �6�B�M�H���M�/�- �:�2�`�@
�K���M�v�- �A�b�`���2�H�- �A�i���H�v�- �L�2�r �w�2���H���M�/�- �a�r�2�/�2�M�- �a�r�B�i�x�2�`�H���M�/�- �i�?�2
�l�M�B�i�2�/ �E�B�M�;�/�Q�K ���M�/ �i�?�2 �l�M�B�i�2�/ �a�i���i�2�b�X

�(�8�e�) �a�Q�2�`�;�2�H�- �.�X �U�R�N�3�8�V�X �P�`�;���M�B�x�B�M�; �B�M�7�Q�`�K���i�B�Q�M�X �S�`�B�M�+�B�T�H�2�b �Q�7 �/���i��
�#���b�2 ���M�/ �`�2�i�`�B�2�p���H �b�v�b�i�2�K�b�X �G�Q�M�/�Q�M�, ���+���/�2�K�B�+ �S�`�2�b�b�X



�%�,�%�/�,�2�*�5�$�3�+�< ����

�(�8�d�) �a�m�B�i�b�- �"�X �U�R�N�d�3�V�X �h�?�2 �;�`���b�b�?�Q�T�T�2�`�, �:���K�2�b�- �H�B�7�2 ���M�/ �m�i�Q�T�B���X
�h�Q�`�Q�M�i�Q�, �l�M�B�p�2�`�b�B�i�v �Q�7 �h�Q�`�Q�M�i�Q �S�`�2�b�b�X

�(�8�3�) �h�Q�/�/�- �_�X �C�X �U�R�N�N�N�V�X �l�i�B�H�B�x���i�B�Q�M �Q�7 �?�2�`�Q�B�M �B�M�7�Q�`�K���i�B�Q�M �#�v ���/�@
�Q�H�2�b�+�2�M�i �;�B�`�H�b �B�M ���m�b�i�`���H�B���, �� �+�Q�;�M�B�i�B�p�2 ���M���H�v�b�B�b�X �C�Q�m�`�M���H �Q�7
�i�?�2 ���K�2�`�B�+���M �a�Q�+�B�2�i�v �7�Q�` �A�M�7�Q�`�K���i�B�Q�M �a�+�B�2�M�+�2�- �8�y�U�R�V�- �R�y�@�k�j�X

�(�8�N�) �h�_�A�"�l�L���G�- �h�>�1 �U�k�y�R�y�V�X �(�.�2�p�2�H�Q�T�2�/ �#�v �C�X �h�X �>���`�p�B���B�M�2�M�)�X
�� �i�Q�i���H �Q�7 �e �`�m�M�b �B�M �"�2�H���`�m�b�- �6�B�M�H���M�/ ���M�/ �L�Q�`�r���v�X

�(�e�y�) �h�b�m�+�?�B�v���- �h�X �� �h�b�m�+�?�B�v���- �a�X �U�R�N�N�N�V�X �h�?�2 �m�M�B�[�m�2 �+�Q�M�i�`�B�#�m�@
�i�B�Q�M �Q�7 �;���K�B�M�;�f�b�B�K�m�H���i�B�Q�M�, �h�Q�r���`�/�b �2�b�i���#�H�B�b�?�K�2�M�i �Q�7 �i�?�2
�/�B�b�+�B�T�H�B�M�2�X �A�M �.�X �a���m�M�/�2�`�b �� �C�X �a�2�p�2�`�M�- �U�1�/�b�X�V �h�?�2 �B�M�i�2�`�M���@
�i�B�Q�M���H �b�B�K�m�H���i�B�Q�M �� �;���K�B�M�; �`�2�b�2���`�+�? �v�2���`�#�Q�Q�F�, �a�B�K�m�H���i�B�Q�M�b
�� �;���K�2�b �7�Q�` �b�i�`���i�2�;�v ���M�/ �T�Q�H�B�+�v �T�H���M�M�B�M�;�X �U�T�T�X �9�e�@�8�d�V�X �E�Q�;���M
�S���;�2�, �G�Q�M�/�Q�M�X

�(�e�R�) �o���`�i�B���B�M�2�M�- �G�X �U�k�y �R�y�V�X �u�?�i�2�B�b�º�H�H�B�M�2�M �F� �b�B�i�v�º�, �o�2�`�F�Q�b�i�Q�D�� �-
�i���B�i�Q�D�� �D�� �v�?�i�2�B�b�B�  �2�H� �K�v�F�b�B�  �(�>���M�/�B�+�`���7�i�b ���M�/ �� �b�2�M�b�2 �Q�7 �+�Q�K�@
�K�m�M�B�i�v�, �L�2�i�r�Q�`�F�b�- �b�F�B�H�H�b ���M�/ �b�?���`�2�/ �2�t�T�2�`�B�2�M�+�2�b�)�X �.�Q�+�i�Q�`���H
�/�B�b�b�2�`�i���i�B�Q�M�X �C�Q�2�M�b�m�m�, �l�M�B�p�2�`�b�B�i�v �Q�7 �1���b�i�2�`�M �6�B�M�H���M�/�X

�(�e�k�) �q���H�i�Q�M�- �E�X �G�X �U�R�N�N�y�V�X �J�B�K�2�b�B�b ���b �K���F�2�@�#�2�H�B�2�p�2�, �P�M �i�?�2 �7�Q�m�M�/�@
���i�B�Q�M�b �Q�7 �i�?�2 �`�2�T�`�2�b�2�M�i���i�B�Q�M���H ���`�i�b�X �*���K�#�`�B�/�;�2�, �>���`�p���`�/ �l�M�B�@
�p�2�`�b�B�i�v �S�`�2�b�b�X

�(�e�j�) �q�B�H�b�Q�M�- �S�X �U�R�N�d�j�V�X �a�B�i�m���i�B�Q�M���H �`�2�H�2�p���M�+�2�X �A�M�7�Q�`�K���i�B�Q�M �a�i�Q�`���;�2
�� �_�2�i�`�B�2�p���H�- �N�U�3�V�- �9�8�d�@�9�d�R�X

�(�e�9�) �q�B�H�b�Q�M�- �S�X �U�R�N�d�d�V�X �S�m�#�H�B�+ �F�M�Q�r�H�2�/�;�2�- �T�`�B�p���i�2 �B�;�M�Q�`���M�+�2�, �h�Q�@
�r���`�/ �� �H�B�#�`���`�v ���M�/ �B�M�7�Q�`�K���i�B�Q�M �T�Q�H�B�+�v�X �q�2�b�i�T�Q�`�i�, �:�`�2�2�M�r�Q�Q�/�X

�(�e�8�) �q�B�H�b�Q�M�- �S�X �U�R�N�3�j�V�X �a�2�+�Q�M�/�@�?���M�/ �F�M�Q�r�H�2�/�;�2�, ���M �B�M�[�m�B�`�v �B�M�i�Q
�+�Q�;�M�B�i�B�p�2 ���m�i�?�Q�`�B�i�v�X �q�2�b�i�T�Q�`�i�, �:�`�2�2�M�r�Q�Q�/�X

�(�e�e�) �q�B�H�b�Q�M�- �h�X �� �q���H�b�?�- �*�X �U�R�N�N�e�V�X �A�M�7�Q�`�K���i�B�Q�M �#�2�?���p�B�Q�m�`�, ���M
�B�M�i�2�`�/�B�b�+�B�T�H�B�M���`�v �T�2�`�b�T�2�+�i�B�p�2 �(�1�H�2�+�i�`�Q�M�B�+ �p�2�`�b�B�Q�M�)�X �h�?�2 �"�`�B�i�B�b�?
�G�B�#�`���`�v �"�Q���`�/�X



���� �,�6�6�2�0�( ��������

Author description

�C�X �h�m�Q�K���b �>���`�p�B���B�M�2�M �U�J�X�h�?�V �B�b �� �+�?�B�2�7 �H�B�#�`���`�B���M �r�?�Q ���7�i�2�` �� �K���b�@
�i�2�`�ö�b �/�2�;�`�2�2 �B�M �i�?�2�Q�H�Q�;�v �#�2�+���K�2 ���M �B�M�7�Q�`�K���i�B�Q�M �b�i�m�/�B�2�b ���M�/ �;���K�2
�b�+�?�Q�H���`�X �>�2 �B�b �+�m�`�`�2�M�i�H�v �r�`�B�i�B�M�; �?�B�b �/�Q�+�i�Q�`���H �/�B�b�b�2�`�i���i�B�Q�M ���i �i�?�2
�l�M�B�p�2�`�b�B�i�v �Q�7 �h���K�T�2�`�2�- �6�B�M�H���M�/�- �Q�M �`�B�i�m���H�B�b�i�B�+ �;���K�2�b ���b �B�M�7�Q�`�K�@
���i�B�Q�M �b�v�b�i�2�K�b�X �>���`�p�B���B�M�2�M ���H�b�Q �T�`�Q�7�2�b�b�B�Q�M���H�H�v �/�2�b�B�;�M�b �;���K�2�b �7�Q�`
�2�M�i�2�`�i���B�M�K�2�M�i�- ���`�i �2�p�2�M�i�b�- ���M�/ ���b �2�/�m�+���i�B�Q�M���H ���M�/ �Q�`�;���M�B�x���i�B�Q�M���H
�H�2���`�M�B�M�; �i�Q�Q�H�b�X



ON SOCIAL MEDIA AND DOCUMENT
THEORY

�2�O�O�H���6�N�|�O�G
�'�H�S�D�U�W�P�H�Q�W���R�I���,�Q�I�R�U�P�D�W�L�R�Q���6�W�X�G�L�H�V�� �c�E�R���$�N�D�G�H�P�L���8�Q�L�Y�H�U�V�L�W�\�� �)�L�Q�O�D�Q�G

General outline of the study

�h�?�2�`�2 �B�b �� �;�`�Q�r�B�M�; �#�Q�/�v �Q�7 �`�2�b�2���`�+�? �i�?���i ���+�+�2�M�i�m���i�2�b �i�?�2 �B�K�@
�T�Q�`�i���M�+�2 �Q�7 �2�K�T�H�Q�v�B�M�; �� �b�Q�+�B���H�H�v�- �+�m�H�i�m�`���H�H�v�- ���M�/ �H�B�M�;�m�B�b�i�B�+���H�H�v �Q�`�B�@
�2�M�i�2�/ ���M���H�v�i�B�+ �7�`���K�2�r�Q�`�F �r�?�2�M �b�i�m�/�v�B�M�; �B�M�7�Q�`�K���i�B�Q�M ���M�/ �F�M�Q�r�@
�H�2�/�;�2 �U�.�m�;�m�B�/ �� �"�`�Q�r�M�- �k�y�y�y�c �h���H�D�� �2�i ���H�- �R�N�N�N�c �>�D�à�`�H���M�/ �� ���H�@
�#�`�2�+�?�i�b�2�M�- �R�N�N�8�c �6�`�Q�?�K���M�M�- �k�y�y�9���c �>�D�à�`�H���M�/�- �k�y�R�R�V�X �� �r�B�/�2 �p���`�B�@
�2�i�v �Q�7 �+�Q�M�i�2�t�i�m���H�H�v �Q�`�B�2�M�i�2�/ ���T�T�`�Q���+�?�2�b �?���p�2 �#�2�2�M �2�K�T�H�Q�v�2�/ �B�M �i�?�2
�b�i�m�/�v �Q�7 �2�[�m���H�H�v �/�B�p�2�`�b�2 �b�m�#�D�2�+�i �/�Q�K���B�M�b�- �B�M�+�H�m�/�B�M�; �b�+�?�Q�H���`�H�v �+�Q�K�@
�K�m�M�B�+���i�B�Q�M �U�E�D�2�H�H�#�2�`�;�- �k�y�R�y�V�- �i�?�2 �T�`�Q�/�m�+�i�B�Q�M �Q�7 �b�+�B�2�M�i�B�}�+ �F�M�Q�r�H�2�/�;�2
�U�E�M�Q�`�` �*�2�i�B�M���- �R�N�N�N�c �"���x�2�`�K���M�- �R�N�3�8�V�- �T�`�Q�7�2�b�b�B�Q�M���H �B�M�7�Q�`�K���i�B�Q�M
�b�2�2�F�B�M�; �U�C�Q�?���M�M�B�b�b�Q�M �� �a�m�M�/�B�M�- �k�y�y�d�V�- ���M�/ �B�M�7�Q�`�K���i�B�Q�M �`�2�i�`�B�2�p���H
�U�>�D�à�`�H���M�/�- �k�y�y�k�V�X �h�?�2�`�2 ���`�2�- �?�Q�r�2�p�2�`�- �7�2�r �+�Q�M�+�2�T�i�m���H ���M�/ �2�K�T�B�`�@
�B�+���H �B�M�[�m�B�`�B�2�b �B�M �G�B�#�`���`�v ���M�/ �A�M�7�Q�`�K���i�B�Q�M �a�+�B�2�M�+�2 �U�G�A�a�V �i�?���i �K���M�B�@
�7�2�b�i �b�m�+�? �� �+�Q�M�i�2�t�i�m���H �+�`�2�/�Q �B�M �i�?�2 �b�i�m�/�v �Q�7 �i�?�2 �`�2�H���i�B�Q�M�b�?�B�T �#�2�i�r�2�2�M
�B�M�7�Q�`�K���i�B�Q�M���H ���b�T�2�+�i�b �Q�7 �b�Q�+�B���H �K�2�/�B�� ���M�/ �i�?�2 �+�Q�M�/�B�i�B�Q�M�b �Q�7 �/�Q�+�m�@
�K�2�M�i���i�B�Q�M�- ���`�+�?�B�p�B�M�;�- ���M�/ �+�m�H�i�m�`���H �?�2�`�B�i���;�2�X

�h�?�2 �;�Q���H �Q�7 �i�?�2 �T�`�2�b�2�M�i �b�i�m�/�v �B�b �i�Q �+�Q�M�i�`�B�#�m�i�2 �i�Q �+�Q�M�i�2�t�i�m���H�H�v
�Q�`�B�2�M�i�2�/ �b�Q�+�B���H �K�2�/�B�� �`�2�b�2���`�+�? �#�v �/�B�b�+�m�b�b�B�M�; �?�Q�r �#�H�Q�;�b ���#�Q�m�i �i�?�`�2�2�@
�/�B�K�2�M�b�B�Q�M���H �p�B�`�i�m���H �r�Q�`�H�/�b�- �7�`�Q�K �� �/�Q�+�m�K�2�M�i �i�?�2�Q�`�v �T�2�`�b�T�2�+�i�B�p�2�-
�+���M �#�2 �+�Q�M�+�2�T�i�m���H�B�x�2�/ ���b �/�Q�+�m�K�2�M�i���i�B�Q�M �Q�7 �i�?�2 �p�B�`�i�m���H �r�Q�`�H�/�b �i�Q
�r�?�B�+�? �i�?�2�v �T�2�`�i���B�M�X �h�?�2 �/�Q�+�m�K�2�M�i �i�?�2�Q�`�2�i�B�+���H �p�B�2�r �Q�7 �#�H�Q�;�b �B�b
�7�m�`�i�?�2�` ���M���H�v�x�2�/ �7�`�Q�K �� �D�Q�B�M�i �G�A�a ���M�/ �T�Q�b�i�K�Q�/�2�`�M ���`�+�?�B�p���H �b�+�B�2�M�+�2
�T�2�`�b�T�2�+�i�B�p�2�- �r�?�2�`�2 �i�?�2 ���`�+�?�B�p���H �M�Q�i�B�Q�M �Q�7 �`�2�+�Q�`�/ �B�b �m�b�2�/ �i�Q �2�t�T�H�Q�`�2
�p�B�`�i�m���H �r�Q�`�H�/ �#�H�Q�;�b ���b �� �T�Q�i�2�M�i�B���H �B�M�7�Q�`�K���i�B�Q�M �b�Q�m�`�+�2 �B�M ���`�+�?�B�p�B�M�;
�2�z�Q�`�i�b �/�B�`�2�+�i�2�/ �i�Q�r���`�/�b �p�B�`�i�m���H �r�Q�`�H�/�b�X



���� �,�6�6�2�0�( ��������

���M �2�K�T�B�`�B�+���H �+���b�2 �b�i�m�/�v �Q�7 �q�Q�`�H�/ �Q�7 �q���`�+�`���7�i �#�H�Q�;�b �U�/�2�b�+�`�B�#�2�/
�#�2�H�Q�r�V �B�b �m�b�2�/ ���b ���M �2�t���K�T�H�2 �Q�7 �?�Q�r �/�Q�+�m�K�2�M�i �i�?�2�Q�`�v ���M�/ �i�?�2
�+�Q�M�+�2�T�i �Q�7 �`�2�+�Q�`�/�b �B�M �T�Q�b�i�K�Q�/�2�`�M ���`�+�?�B�p���H �b�+�B�2�M�+�2 �+���M �T�`�Q�p�B�/�2 ��
�7�`�m�B�i�7�m�H �b�Q�+�B���H �+�Q�M�b�i�`�m�+�i�B�p�B�b�i ���M���H�v�i�B�+ �7�`���K�2�r�Q�`�F �B�M �i�?�B�b �T���`�i�B�+�m�H���`
���`�2�� �Q�7 �`�2�b�2���`�+�?�X �A�M �Q�`�/�2�` �i�Q �+�`�v�b�i���H�H�B�x�2 �i�?�2 ���#�Q�p�2 �b�i���i�2�/ �`�2�b�2���`�+�?
���B�K�b�- �i�?�2 �2�b�b�2�M�i�B���H �i�?�2�Q�`�2�i�B�+���H �m�M�/�2�`�T�B�M�M�B�M�;�b �Q�7 �i�?�2 �B�M�[�m�B�`�v �r�B�H�H �#�2
�#�`�B�2�~�v �T�`�2�b�2�M�i�2�/ �B�M �i�?�2 �7�Q�H�H�Q�r�B�M�; �b�2�+�i�B�Q�M�X

A short introduction to document theory, the
concept of record, and the theory of remediation

�.�Q�+�m�K�2�M�i �i�?�2�Q�`�v �� �T�B�Q�M�2�2�`�2�/ �#�v �P�i�H�2�i �U�R�3�e�3�@�R�N�9�9�V ���M�/ �"�`�B�2�i
�U�R�3�N�9�@�R�N�3�N�V�c �K�Q�/�B�}�2�/ ���M�/ �`�2�B�M�i�`�Q�/�m�+�2�/ �B�M�i�Q �G�A�a �`�2�b�2���`�+�? �#�v �b�+�?�Q�H�@
���`�b �b�m�+�? ���b �6�`�Q�?�K���M�M �U�k�y�y�9�#�V�- �6�`���M�+�F�2 �U�k�y�y�3�V�- ���M�/ �q�B�M�/�7�2�H�/ �G�m�M�/
�U�k�y�y�N�- �k�y�R�y�V �� �B�b �� �+�Q�M�i�2�t�i�m���H�H�v �+�Q�;�M�B�x���M�i ���T�T�`�Q���+�? �i�?���i ���+�+�2�M�i�m�@
���i�2�b �i�?�2 �K���i�2�`�B���H�- ���M�/ �+�Q�M�b�2�[�m�2�M�i�H�v �i�?�2 �+�Q�M�i�2�t�i�m���H ���M�/ �T�`�Q�+�2�b�b�m���H�-
�M���i�m�`�2 �Q�7 �i�?�2 �/�Q�+�m�K�2�M�i �U�q�B�M�/�7�2�H�/ �G�m�M�/�- �k�y�y�N�- �k�y�R�y�V�X �q�?���i �b�?�Q�m�H�/
�#�2 �+�Q�M�b�B�/�2�`�2�/ �� �/�Q�+�m�K�2�M�i �B�b �� �i�Q�T�B�+ �i�?���i �?���b �#�2�2�M �/�B�b�+�m�b�b�2�/ �2�t�i�2�M�b�@
�B�p�2�H�v �B�M �#�Q�i�? �?�B�b�i�Q�`�B�+���H ���M�/ �+�Q�M�i�2�K�T�Q�`���`�v ���+���/�2�K�B�� �U�+�7�X �"�m�+�F�H���M�/�-
�R�N�N�d�- �R�N�N�3�c �6�`���M�+�F�2�- �k�y�y�8�c �6�`�Q�?�K���M�M�- �k�y�y�N�V�X �>�Q�r�2�p�2�`�- �b�i�`�Q�M�; �`�2���b�@
�Q�M�b �i�Q �/�2�}�M�2 �i�?�2 �+�Q�M�+�2�T�i �Q�7 �/�Q�+�m�K�2�M�i �m�b�B�M�; �� �?�2�m�`�B�b�i�B�+ ���T�T�`�Q���+�? �?���b
�#�2�2�M �T�m�i �7�Q�`�r���`�/ �#�v�- ���K�Q�M�; �Q�i�?�2�`�b�- �6�`���M�+�F�2 �U�k�y�y�8�V ���M�/ �6�`�Q�?�K���M�M
�U�k�y�y�N�V�X �6�Q�` �i�?�2 �T�m�`�T�Q�b�2 �Q�7 �i�?�B�b �b�i�m�/�v�- �q�B�M�7�2�H�/ �G�m�M�/�ö�b �/�2�}�M�B�i�B�Q�M �Q�7
�/�Q�+�m�K�2�M�i�b ���b �ó���M�v �`�2�b�m�H�i�b �Q�7 �?�m�K���M �2�z�Q�`�i�b �i�Q �i�2�H�H�- �B�M�b�i�`�m�+�i�- �/�2�K�Q�M�@
�b�i�`���i�2�- �i�2���+�? �Q�` �T�`�Q�/�m�+�2 �� �T�H���v �(�X�X�X�) �#�v �m�b�B�M�; �b�Q�K�2 �K�2���M�b �B�M �b�Q�K�2
�r���v�b�ó �r�B�H�H �#�2 �2�K�T�H�Q�v�2�/ �U�q�B�M�7�2�H�/ �G�m�M�/�- �k�y�R�y�- �T�X �d�9�j�V�X �A�M �i�?�B�b �p�B�2�r�-
�B�i �B�b �T�H���m�b�B�#�H�2 �i�Q �+�Q�M�+�2�T�i�m���H�B�x�2 �#�H�Q�;�b ���b �/�Q�+�m�K�2�M�i�b�X

�6�`�Q�K �� �/�Q�+�m�K�2�M�i �i�?�2�Q�`�v �T�2�`�b�T�2�+�i�B�p�2�- �#�H�Q�;�b ���`�2 �i�?�m�b �2�b�b�2�M�i�B���H�H�v
�+�m�H�i�m�`���H�- �b�Q�+�B���H�- ���M�/ �?�B�b�i�Q�`�B�+���H �+�Q�M�b�i�`�m�+�i�b �i�?���i ���`�2 �b�?���T�2�/ �#�v �i�?�2
�b�B�i�m���i�2�/ �/�Q�+�m�K�2�M�i �T�`���+�i�B�+�2�b �i�?���i �+�`�2���i�2 �i�?�2�K �U�6�`���M�+�F�2�- �k�y�y�3�c �q�B�M�/�@
�7�2�H�/ �G�m�M�/�- �k�y�y�N�- �k�y�R�y�V�X �*�Q�m�T�H�2�/ �r�B�i�? �� �p�B�2�r �Q�7 �B�M�7�Q�`�K���i�B�Q�M ���b ��
�7�m�M�/���K�2�M�i���H�H�v �b�Q�+�B���H �T�?�2�M�Q�K�2�M�Q�M�- �K�2�/�B���i�2�/ �i�?�`�Q�m�;�? �T�2�Q�T�H�2�- ���`�i�2�@
�7���+�i�b�- ���M�/ �i�2�+�?�M�Q�H�Q�;�B�2�b �U�6�`���M�+�F�2�- �k�y�y�3�V�- �i�?�2 �b�i�m�/�v �Q�7 �#�H�Q�;�b�- �7�`�Q�K ��
�/�Q�+�m�K�2�M�i �i�?�2�Q�`�v �T�Q�B�M�i �Q�7 �p�B�2�r�- �#�2�+�Q�K�2�b �� �`�2���b�Q�M���#�H�2 �r���v �Q�7 �B�M�p�2�b�i�@
�B�;���i�B�M�; �?�Q�r �p�B�`�i�m���H �r�Q�`�H�/ �#�H�Q�;�b �`�2�K�2�/�B���i�2 ���M�/ �`�2�T�`�2�b�2�M�i �i�?�2 �p�B�`�i�m���H
�r�Q�`�H�/�b �i�?���i �i�?�2�v ���`�2 ���#�Q�m�i�X �h�?�2 �i�?�2�Q�`�v �Q�7 �`�2�K�2�/�B���i�B�Q�M �r�B�H�H �#�2 �m�b�2�/
���b �� �b�m�T�T�H�2�K�2�M�i���`�v �i�?�2�Q�`�2�i�B�+���H �i�Q�Q�H �i�Q �m�M�/�2�`�b�i���M�/ ���M�/ ���M���H�v�x�2 �i�?�2



�2�Q���V�R�F�L�D�O���P�H�G�L�D���D�Q�G���G�R�F�X�P�H�Q�W���W�K�H�R�U�\����

�`�2�H���i�B�Q�M �#�2�i�r�2�2�M �i�?�2 �p�B�`�i�m���H �r�Q�`�H�/ ���M�/ �#�H�Q�;�b ���#�Q�m�i �B�i�- ���M�/ �?�Q�r �Q�M�2
�`�2�T�`�2�b�2�M�i�b�- �`�2�K�2�/�B���i�2�b�- ���M�/ �`�2�7�Q�`�K�b�- �i�?�2 �Q�i�?�2�` �U�"�Q�H�i�2�` �� �:�`�m�b�B�M�-
�R�N�N�N�V�X

�h�?�2 ���i�i�2�K�T�i �i�Q �m�M�/�2�`�b�i���M�/ ���M�/ �2�t�T�H�Q�`�2 �i�?�2 �b�Q�+�B���H �M���i�m�`�2 �Q�7 �/�Q�+�@
�m�K�2�M�i�b �� �� �+�2�M�i�`���H �i�2�M�2�i �Q�7 �/�Q�+�m�K�2�M�i �i�?�2�Q�`�v �� �`�2�b�Q�M���i�2 �r�B�i�? �i�?�2
�M�Q�i�B�Q�M �Q�7 �`�2�+�Q�`�/�- �� �7�m�M�/���K�2�M�i���H �+�Q�M�+�2�T�i �B�M ���`�+�?�B�p���H �b�+�B�2�M�+�2 ���b �r�2�H�H
���b �Q�M�2 �Q�7 �i�?�2 �K�Q�b�i �#���b�B�+ �m�M�B�i�b �Q�7 �i�?�2 ���`�+�?�B�p�2�X �A�M �i�`���/�B�i�B�Q�M���H ���`�+�?�B�p���H
�i�?�Q�m�;�?�i�- �i�?�2 �`�2�+�Q�`�/ �B�b �� �M�2�m�i�`���H �Q�#�D�2�+�i �i�?���i �T�`�Q�p�B�/�2�b ���m�i�?�2�M�i�B�+ �B�M�@
�7�Q�`�K���i�B�Q�M ���#�Q�m�i �i�?�2 �+�Q�M�i�2�t�i �Q�7 �B�i�b �+�`�2���i�B�Q�M �U�h�?�Q�K���b�b�2�M�- �k�y�y�R�V�X
�>�Q�r�2�p�2�`�- �T�Q�b�i�K�Q�/�2�`�M ���`�+�?�B�p���H �b�+�B�2�M�+�2 ���b�b�2�`�i�b �i�?���i �i�?�2 �`�2�+�Q�`�/ �B�b
�b�Q�+�B���H�H�v �+�Q�M�b�i�`�m�+�i�2�/ ���M�/�- �7�m�`�i�?�2�`�K�Q�`�2�- ���+�+�2�M�i�m���i�2�b �i�?�2 �M�2�2�/ �i�Q �/�2�@
�p�2�H�Q�T �M�2�r ���`�+�?�B�p���H �7�`���K�2�r�Q�`�F�b ���M�/ �T�`���+�i�B�+�2�b �Q�M �i�?�2 �#���b�B�b �Q�7 �i�?�B�b
�p�B�2�r�T�Q�B�M�i �U�*�Q�Q�F�- �k�y�y�R�c �h�`���+�2�- �k�y�y�k�V�X

Case study Ð methods and materials

�h�?�2 �/�Q�+�m�K�2�M�i�@�+�2�M�i�2�`�2�/ �i�?�2�Q�`�2�i�B�+���H �7�`���K�2�r�Q�`�F �/�2�b�+�`�B�#�2�/ ���#�Q�p�2
�r���b �Q�T�2�`���i�B�Q�M���H�B�x�2�/ �B�M �� �+���b�2 �b�i�m�/�v �Q�7 �?�Q�r �i�?�2 �H���M�/�b�+���T�2 ���H�i�2�`�M���@
�i�B�Q�M�b �Q�7 �i�?�2 �Q�`�B�;�B�M���H �+�Q�M�i�B�M�2�M�i�b �Q�7 �q�Q�`�H�/ �Q�7 �q���`�+�`���7�i�ö�b �;���K�2 �r�Q�`�H�/
�� �#�`�Q�m�;�?�i ���#�Q�m�i �#�v �i�?�2 �`�2�H�2���b�2 �Q�7 �i�?�2 �2�t�T���M�b�B�Q�M �T���+�F �*���i���+�H�v�b�K �B�M
�.�2�+�2�K�#�2�` �k�y�R�R �� �r�2�`�2 �`�2�T�`�2�b�2�M�i�2�/ �B�M �9�y �q�Q�`�H�/ �Q�7 �q���`�+�`���7�i �#�H�Q�;�b�X
�>�Q�r �r�2�`�2 �i�?�2 �/�`���b�i�B�+ �+�?���M�;�2�b �i�Q �i�?�2 �7���K�B�H�B���` �b�m�`�`�Q�m�M�/�B�M�;�b �Q�7 �i�?�2
�;���K�2 �r�Q�`�H�/�- �?�B�i�?�2�`�i�Q �m�M�+�?���M�;�2�/ �b�B�M�+�2 �i�?�2 �`�2�H�2���b�2 �Q�7 �q�Q�`�H�/ �Q�7 �q���`�@
�+�`���7�i �B�M �k�y�y�9�- �`�2�T�`�2�b�2�M�i�2�/ �B�M �i�?�2 �#�H�Q�;�b�\ �q�?�B�+�? �`�2�T�`�2�b�2�M�i���i�B�Q�M�b �Q�7
�i�?�2 �H���M�/�b�+���T�2 �K�2�i���K�Q�`�T�?�Q�b�B�b �r�2�`�2 �7�`�2�[�m�2�M�i �B�M �i�?�2 �q�Q�`�H�/ �Q�7 �q���`�@
�+�`���7�i �#�H�Q�;�Q�b�T�?�2�`�2�- ���M�/ �r�?�B�+�? �r�2�`�2 �m�M�+�Q�K�K�Q�M�\ �>�Q�r �r�2�`�2 �i�?�2 �`�2�T�@
�`�2�b�2�M�i���i�B�Q�M�b �B�M�i�2�`�`�2�H���i�2�/�\

�h�?�2 �+���b�2 �b�i�m�/�v �r���b �;�m�B�/�2�/ �#�v �i�?�2 �7�Q�H�H�Q�r�B�M�; �`�2�b�2���`�+�? �[�m�2�b�i�B�Q�M�b�,
�U�B�V �r�?���i ���`�2 �i�?�2 �+�?���`���+�i�2�`�B�b�i�B�+�b �Q�7 ���M�/ �p���`�B���i�B�Q�M�b �B�M �i�?�2 �`�2�K�2�/�B���i�B�Q�M
���M�/ �`�2�T�`�2�b�2�M�i���i�B�Q�M �Q�7 �i�?�2 �p�B�`�i�m���H �r�Q�`�H�/ �q�Q�`�H�/ �Q�7 �q���`�+�`���7�i �B�M �i�?�2
�b�i�m�/�B�2�/ �q�Q�`�H�/ �Q�7 �q���`�+�`���7�i�@�`�2�H���i�2�/ �#�H�Q�;�b�\ �U�B�B�V �>�Q�r �/�Q�2�b �`�2�b�2���`�+�?�@
�#���b�2�/ �F�M�Q�r�H�2�/�;�2 �Q�7 �i�?�2 �`�2�K�2�/�B���i�B�Q�M ���M�/ �`�2�T�`�2�b�2�M�i���i�B�Q�M �Q�7 �q�Q�`�H�/ �Q�7
�q���`�+�`���7�i �B�M �i�?�2 �b�i�m�/�B�2�/ �#�H�Q�;�b �B�M�7�Q�`�K �� �r�Q�`�F�B�M�; ���T�T�`�Q���+�? �i�Q �?�Q�r
�p�B�`�i�m���H �r�Q�`�H�/�b �+�Q�m�H�/ �#�2 ���`�+�?�B�p�2�/�\

�h�?�2 �q�Q�`�H�/ �Q�7 �q���`�+�`���7�i �#�H�Q�;�b �i�?���i �7�Q�`�K �i�?�2 �2�K�T�B�`�B�+���H �#���b�B�b �Q�7
�i�?�2 �T�`�2�b�2�M�i �+���b�2 �b�i�m�/�v �r�2�`�2 �7�Q�m�M�/ �m�b�B�M�; �i�?�2 �#�H�Q�; �b�2���`�+�? �2�M�;�B�M�2�b
�h�2�+�?�M�Q�`���i�B ���M�/ �"�H�Q�;�T�m�H�b�2�- ���M�/ �i�?�2 �#�H�Q�;�`�Q�H�H�b �Q�7 �i�?�2 �#�H�Q�;�b �B�/�2�M�i�B�}�2�/



���� �,�6�6�2�0�( ��������

�i�?�B�b �r���v�X ���H�H �Q�7 �i�?�2 �#�H�Q�;�b �r�2�`�2 �r�`�B�i�i�2�M �B�M �1�M�;�H�B�b�? ���M�/ ���+�i�B�p�2 ���i
�i�?�2 �i�B�K�2 �Q�7 �/���i�� �+�Q�H�H�2�+�i�B�Q�M�X �_�2�H�2�p���M�i �#�H�Q�; �T�Q�b�i�b �r�2�`�2 �B�/�2�M�i�B�}�2�/
�m�b�B�M�; �i�?�2 �#�H�Q�;�b�ö �#�m�B�H�i�@�B�M �b�2���`�+�? �i�Q�Q�H�b ���M�/ �7�Q�H�F�b�Q�M�Q�K�B�+ �i���;�b�- ���M�/ �b�2�@
�H�2�+�i�2�/ �7�Q�` ���M���H�v�b�B�b �m�b�B�M�; �T�m�`�T�Q�b�B�p�2 �b���K�T�H�B�M�; �U�q�B�H�/�2�K�m�i�?�- �k�y�y�N�V�X
�h�?�2 �/���i�� �r���b ���M���H�v�x�2�/ �m�b�B�M�; �+�Q�@�r�Q�`�/ ���M���H�v�b�B�b�- �� �+�Q�M�i�2�M�i ���M���H�v�b�B�b�@
�K�2�i�?�Q�/ �/�2�b�B�;�M�2�/ �i�Q �K�2���b�m�`�2 �i�?�2 �7�`�2�[�m�2�M�+�v ���M�/ �+�Q�@�Q�+�+�m�`�`�2�M�+�2 �Q�7
�H�B�M�;�m�B�b�i�B�+ �m�M�B�i�b �U�r�Q�`�/�b�- �T���B�`�b �Q�7 �r�Q�`�/�b�- �T�?�`���b�2�b�V �B�M �� �#�Q�/�v �Q�7 �i�2�t�i
�U�*�Q�m�`�i�B���H�- �R�N�N�9�c �*���H�H�Q�M�- �2�i ���H�X�- �R�N�3�j�c �>�2�- �R�N�N�N�V�X �J�m�H�i�B�/�B�K�2�M�b�B�Q�M���H
�b�+���H�B�M�; �U�J�.�a�V �r���b �m�b�2�/ �i�Q �p�B�b�m���H�B�x�2 �i�?�2 �B�M�i�2�`�`�2�H���i�B�Q�M�b �#�2�i�r�2�2�M �i�?�2
�B�M�/�2�t�2�/ �i�2�`�K�b �B�M �� �i�r�Q�@�/�B�K�2�M�b�B�Q�M���H �M�2�i�r�Q�`�F �K���T�b �b�m�B�i���#�H�2 �7�Q�` �[�m���H�@
�B�i���i�B�p�2 �B�M�i�2�`�T�`�2�i���i�B�Q�M �U�>�Q�H�K�#�2�`�;�- �2�i ���H�X�- �k�y�y�N�V�X �h�?�2 ���M���H�v�b�B�b �r���b
�T�2�`�7�Q�`�K�2�/ �m�b�B�M�; �"�B�#�1�t�+�2�H�- ���M �B�M�7�Q�K�2�i�`�B�+ �+�Q�K�T�m�i�2�` �b�Q�7�i�r���`�2 �i�Q�Q�H
�r�`�B�i�i�2�M �2�b�T�2�+�B���H�H�v �7�Q�` �i�?�B�b �T�m�`�T�Q�b�2 �U�S�2�`�b�b�Q�M�- �k�y�y�e�V�X �*�Q�@�r�Q�`�/ ���M���@
�H�v�b�B�b �r���b �+�?�Q�b�2�M ���b �i�?�2 �K�2�i�?�Q�/ �Q�7 �/���i�� ���M���H�v�b�B�b �#�2�+���m�b�2 �B�i ���H�H�Q�r�b
�7�Q�` �2�{�+�B�2�M�i �B�/�2�M�i�B�}�+���i�B�Q�M�- �[�m���M�i�B�}�+���i�B�Q�M�- ���M�/ �B�M�i�2�`�H�B�M�F���;�2 �Q�7 �i�?�2
�/�Q�K�B�M���M�i �K�Q�/�2�b �Q�7 �H�B�M�;�m�B�b�i�B�+ �2�t�T�`�2�b�b�B�Q�M�b �� �`�2�T�`�2�b�2�M�i���i�B�Q�M�b �� �B�M ��
�H���`�;�2 �b�2�i �Q�7 �i�2�t�i�b�- ���b �r�2�H�H ���b ���M �2���b�B�H�v ���+�+�2�b�b�B�#�H�2 �r���v �i�Q �b�v�M�i�?�2�b�B�x�2
���M�/ �T�`�2�b�2�M�i �i�?�2�b�2 �`�2�b�m�H�i�b �B�M �� �;�`���T�?�B�+���H �`�2�T�`�2�b�2�M�i���i�B�Q�M �r�2�H�H�@�b�m�B�i�2�/
�7�Q�` �[�m���H�B�i���i�B�p�2 ���M���H�v�b�B�b�X

Findings and contributions

�h�?�2 �T�`�2�b�2�M�i �B�M�[�m�B�`�v�- �+�Q�M�b�B�b�i�B�M�; �Q�7 �� �+���b�2 �b�i�m�/�v ���M�/ �� �}�`�b�i ���i�i�2�K�T�i
�i�Q �2�b�i���#�H�B�b�? �� �/�Q�+�m�K�2�M�i �i�?�2�Q�`�v�@�+�2�M�i�2�`�2�/ ���M���H�v�i�B�+���H �7�`���K�2�r�Q�`�F �7�Q�`
�b�Q�+�B���H �K�2�/�B�� �`�2�b�2���`�+�?�- �v�B�2�H�/�b �#�Q�i�? �+�Q�M�+�2�T�i�m���H �+�Q�M�i�`�B�#�m�i�B�Q�M�b ���M�/ �2�K�@
�T�B�`�B�+���H �}�M�/�B�M�;�b�X �*�Q�M�+�2�T�i�m���H�H�v�- �i�?�2 �b�i�m�/�v �+�Q�M�i�`�B�#�m�i�2�b �i�Q �i�?�2 �/�B�b�+�m�b�@
�b�B�Q�M �Q�7 �?�Q�r �p�B�`�i�m���H �r�Q�`�H�/ �#�H�Q�;�b �� �2�K�T�H�Q�v�B�M�; �/�Q�+�m�K�2�M�i �i�?�2�Q�`�v ���M�/ ��
�T�Q�b�i�K�Q�/�2�`�M ���`�+�?�B�p���H �b�+�B�2�M�+�2 �p�B�2�r �Q�7 �i�?�2 �+�Q�M�+�2�T�i �Q�7 �`�2�+�Q�`�/�b �� �+���M �#�2
�+�Q�M�+�2�T�i�m���H�B�x�2�/ ���b �/�Q�+�m�K�2�M�i���i�B�Q�M �Q�7 �i�?�2 �p�B�`�i�m���H �r�Q�`�H�/�b �i�Q �r�?�B�+�? �i�?�2�v
�T�2�`�i���B�M�X �6�m�`�i�?�2�`�K�Q�`�2�- �i�?�2 �b�i�m�/�v �b�i�`�2�b�b�2�b �i�?�2 �B�K�T�Q�`�i���M�+�2 �Q�7 �7�m�i�m�`�2
�`�2�b�2���`�+�? �i�?���i �+�Q�M�i�B�M�m�2�b �i�Q �2�t�T�H�Q�`�2 �?�Q�r �B�M�7�Q�`�K���i�B�Q�M���H �/�B�K�2�M�b�B�Q�M�b �Q�7
�b�Q�+�B���H �K�2�/�B�� �`�2�H���i�2 �i�Q �[�m�2�b�i�B�Q�M�b �Q�7 �/�Q�+�m�K�2�M�i���i�B�Q�M�- ���`�+�?�B�p�B�M�;�- ���M�/
�+�m�H�i�m�`���H �?�2�`�B�i���;�2�X ���/�/�B�i�B�Q�M���H�H�v�- �B�i �r�Q�m�H�/ �#�2 �Q�7 �;�`�2���i �B�M�i�2�`�2�b�i �i�Q �B�M�@
�p�2�b�i�B�;���i�2 �?�Q�r ���#�b�i�`���+�i�- �`�2�b�2���`�+�?�@�#���b�2�/�- �B�M�b�B�;�?�i�b �Q�7 �i�?�B�b �F�B�M�/ �+���M �#�2
�Q�T�2�`���i�B�Q�M���H�B�x�2�/ �B�M �Q�`�/�2�` �i�Q �/�2�p�2�H�Q�T �i�Q�Q�H�b ���M�/ �7�`���K�2�r�Q�`�F�b �i�Q �#�2 �m�b�2�/
�B�M �i�?�2 ���`�+�?�B�p�B�M�; �Q�7 �p�B�`�i�m���H �r�Q�`�H�/�b�X



�2�Q���V�R�F�L�D�O���P�H�G�L�D���D�Q�G���G�R�F�X�P�H�Q�W���W�K�H�R�U�\����

�1�K�T�B�`�B�+���H�H�v�- �i�?�2 �`�2�b�m�H�i�b �Q�7 �i�?�2 �+���b�2 �b�i�m�/�v �Q�7 �q�Q�`�H�/ �Q�7 �q���`�+�`���7�i
�#�H�Q�;�b �B�M�/�B�+���i�2 �i�?���i �i�?�2�`�2 ���`�2 �/�B�b�i�B�M�+�i �`�2�;�m�H���`�B�i�B�2�b �B�M �i�?�2 �7�`�2�[�m�2�M�@
�+�B�2�b ���M�/ �`�2�H���i�B�Q�M�b�?�B�T�b �Q�7 �i�?�2 �+�Q�M�+�2�T�i�b �m�b�2�/ �i�Q �`�2�T�`�2�b�2�M�i �i�?�2 �+�?���M�;�2�b
�K���/�2 �i�Q �i�?�2 �q�Q�`�H�/ �Q�7 �q���`�+�`���7�i �;���K�2 �r�Q�`�H�/�X �h�?�2�b�2 �`�2�b�m�H�i�b �b�m�T�T�Q�`�i
�2���`�H�B�2�` �Q�#�b�2�`�p���i�B�Q�M�b �U�u�2�Q�- �k�y�y�d�- �k�y�y�3�- �k�y�R�R�V �Q�7 �i�?�2 �?�B�;�?�H�v �?�2�i�2�`�Q�@
�;�2�M�2�Q�m�b �/�Q�+�m�K�2�M�i���`�v �[�m���H�B�i�B�2�b �Q�7 �B�M�7�Q�`�K���H �7�Q�`�K�b �Q�7 �+�Q�K�K�m�M�B�+���i�B�Q�M
�b�m�+�? ���b �#�H�Q�;�b�X �h�?�2 �+���b�2 �b�i�m�/�v �/�Q�2�b�- �?�Q�r�2�p�2�`�- �b�?�Q�r �i�?���i �i�?�2 �/�Q�K�@
�B�M���M�i �K�Q�/�2 �Q�7 �`�2�T�`�2�b�2�M�i���i�B�Q�M �Q�7 �q�Q�`�H�/ �Q�7 �q���`�+�`���7�i�@�`�2�H���i�2�/ �i�Q�T�B�+�b�-
�b�2�M�i�B�K�2�M�i�b�- �7�2���i�m�`�2�b�- ���+�i�B�p�B�i�B�2�b�- ���M�/ �2�p�2�M�i�b �B�M �i�?�2 �b�i�m�/�B�2�/ �#�H�Q�;�b �B�b ���M
�B�M�i�2�`�M���H�- �M���`�`���i�B�p�2�- �T�2�`�b�T�2�+�i�B�p�2 �r�?�2�`�2 �i�?�2 �#�H�Q�;�;�2�`�b�ö �2�t�T�2�`�B�2�M�+�2�b �Q�7
�T���`�i�B�+�B�T���i�B�M�; �B�M�- �B�M�i�2�`���+�i�B�M�; �r�B�i�?�- ���M�/ �D�m�b�i �#�2�B�M�; �B�M �i�?�2 �;���K�2 �r�Q�`�H�/
�� �p�B�� �i�?�2�B�` �+�?���`���+�i�2�`�b �� ���`�2 �;�B�p�2�M ���M �+�2�M�i�`���H �T�Q�b�B�i�B�Q�M�X �h�?�2 �/�Q�K�B�M�@
���M�i �K�Q�/�2 �Q�7 �`�2�T�`�2�b�2�M�i���i�B�Q�M�- �/�B�b�i�B�M�;�m�B�b�?�2�/ �#�v �� �7�Q�+�m�b �Q�M �ó�B�M�i�2�`�M���H�ô
�7�2���i�m�`�2�b�- �b�m�+�? ���b �M���`�`���i�B�p�2 ���M�/ �2�t�T�2�`�B�2�M�+�2�- �+���M �#�2 �+�Q�M�i�`���b�i�2�/ �r�B�i�?
�i�?�2 �ó�2�t�i�2�`�M���H�ô �+�?���`���+�i�2�` �Q�7 �K�Q�`�2 �T�2�`�B�T�?�2�`���H �`�2�T�`�2�b�2�M�i���i�B�Q�M�b�- �r�?�2�`�2
�2�H�2�K�2�M�i�b �b�m�+�? ���b �;�`���T�?�B�+�b�- �;���K�2 �/�2�b�B�;�M�- ���M�/ �i���b�F�@�Q�`�B�2�M�i�2�/ �q�Q�`�H�/ �Q�7
�q���`�+�`���7�i �;���K�2�T�H���v ���`�2 �B�K�T�Q�`�i���M�i�X

�h�?�2 �T�`�2�b�2�M�i �b�i�m�/�v �B�b �� �T���`�i �Q�7 �� �/�Q�+�i�Q�`���H �`�2�b�2���`�+�? �2�z�Q�`�i�X �A�M �7�m�@
�i�m�`�2 �B�M�[�m�B�`�B�2�b�- �A �r�B�H�H �b�2�2�F �i�Q �B�H�H�m�K�B�M���i�2 �i�?�2 �m�M�/�2�`�H�v�B�M�; �b�Q�+�B���H �7���+�i�Q�`�b
�i�?���i �/�B�`�2�+�i�H�v �B�M�~�m�2�M�+�2 ���M�/ �b�?���T�2 �i�?�2 �+�`�2���i�B�Q�M �Q�7 �#�H�Q�;�b�X ���H�b�Q�- �A
�r�B�b�? �i�Q �2�t�T�H�Q�`�2 �?�Q�r �i�?�2�b�2 �b�Q�+�B���H �7���+�i�Q�`�b �K���M�B�7�2�b�i �i�?�2�K�b�2�H�p�2�b �B�M �i�?�2
�+�Q�M�b�i�`�m�+�i�B�Q�M �Q�7 �#�H�Q�;�b�X





Bibliography

�(�R�) �"���x�2�`�K���M�- �*�X �U�R�N�3�8�V�X �S�?�v�b�B�+�B�b�i�b �`�2���/�B�M�; �T�?�v�b�B�+�b�, �b�+�?�2�K���@
�H���/�2�M �T�m�`�T�Q�b�2�b ���M�/ �T�m�`�T�Q�b�2�@�H���/�2�M �b�+�?�2�K���X �q�`�B�i�i�2�M �*�Q�K�K�m�@
�M�B�+���i�B�Q�M�- �k�U�R�V�,�j�@�k�j

�(�k�) �"�Q�H�i�2�`�- �C�X�.�X �� �:�`�m�b�B�M�- �_�X �U�k�y�y�y�V�- �_�2�K�2�/�B���i�B�Q�M�, �m�M�/�2�`�b�i���M�/�@
�B�M�; �M�2�r �K�2�/�B���- �J�A�h �S�`�2�b�b�- �*���K�#�`�B�/�;�2�- �J��

�(�j�) �"�m�+�F�H���M�/�- �J�X �U�R�N�N�d�V�X �q�?���i �B�b �� �ó�/�Q�+�m�K�2�M�i�ô�\�X �C�Q�m�`�M���H �Q�7 �i�?�2
���K�2�`�B�+���M �a�Q�+�B�2�i�v �7�Q�` �A�M�7�Q�`�K���i�B�Q�M �a�+�B�2�M�+�2�- �9�3�U�N�V�,�3�y�9�@�3�y�N

�(�9�) �"�m�+�F�H���M�/�- �J�X �U�R�N�N�3�V�X �q�?���i �B�b �� �ó�/�B�;�B�i���H �/�Q�+�m�K�2�M�i�ô�\�X �.�Q�+�m�@
�K�2�M�i �L�m�K�û�`�B�[�m�2�- �k�U�k�V�,�k�k�R�@�j�y

�(�8�) �*���H�H�Q�M�- �J�X�- �*�Q�m�`�i�B���H�- �C�X�@�S�X�- �h�m�`�M�2�`�- �q�X���X �� �"���m�B�M�- �a�X �U�R�N�3�j�V�X
�6�`�Q�K �i�`���M�b�H���i�B�Q�M�b �i�Q �T�`�Q�#�H�2�K���i�B�+ �M�2�i�r�Q�`�F�b�, ���M �B�M�i�`�Q�/�m�+�i�B�Q�M
�i�Q �+�Q�@�r�Q�`�/ ���M���H�v�b�B�b�X �a�Q�+�B���H �a�+�B�2�M�+�2 �A�M�7�Q�`�K���i�B�Q�M�- �k�k�U�R�N�R�V

�(�e�) �*�Q�Q�F�- �h�X �U�k�y�y�R�V�X ���`�+�?�B�p���H �b�+�B�2�M�+�2 ���M�/ �T�Q�b�i�K�Q�/�2�`�M�B�b�K�, �M�2�r
�7�Q�`�K�m�H���i�B�Q�M�b �7�Q�` �Q�H�/ �+�Q�M�+�2�T�i�b�X ���`�+�?�B�p���H �a�+�B�2�M�+�2�- �R�U�R�V�,�j�@�k�9

�(�d�) �*�Q�m�`�i�B���H�- �C�X�S�X �U�R�N�N�9�V�X �� �+�Q�@�r�Q�`�/ ���M���H�v�b�B�b �Q�7 �b�+�B�2�M�i�Q�K�2�i�@
�`�B�+�b�X �a�+�B�2�M�i�Q�K�2�i�`�B�+�b�- �j�R�U�j�V�,�k�8�R�@�e�y �.�m�;�m�B�/�- �S�X �� �"�`�Q�r�M�- �C�X�a�X
�U�k�y�y�y�V�X �h�?�2 �b�Q�+�B���H �H�B�7�2 �Q�7 �B�M�7�Q�`�K���i�B�Q�M�X �"�Q�b�i�Q�M�- �J���b�b�X�, �>���`�p���`�/
�"�m�b�B�M�2�b�b �a�+�?�Q�Q�H

�(�3�) �6�`���M�+�F�2�- �>�X �U�k�y�y�8�V�X �q�?���i�ö�b �B�M �� �M���K�2�\ �*�Q�M�i�2�t�i�m���H�B�x�B�M�;
�i�?�2 �/�Q�+�m�K�2�M�i �+�Q�M�+�2�T�i�X �G�B�i�2�`���`�v ���M �/�G�B�M�;�m�B�b�i�B�+ �*�Q�K�T�m�i�B�M�;�-
�k�y�U�R�V�,�e�R�@�e�N



���� �,�6�6�2�0�( ��������

�(�N�) �6�`���M�+�F�2�- �>�X �U�k�y�y�3�V�X �U�_�2�V�+�`�2���i�B�Q�M�b �Q�7 �b�+�?�Q�H���`�H�v �D�Q�m�`�M���H�b�, �/�Q�+�@
�m�K�2�M�i ���M�/ �B�M�7�Q�`�K���i�B�Q�M ���`�+�?�B�i�2�+�i�m�`�2 �B �M�Q�T�2�M ���+�+�2�b�b �D�Q�m�`�M���H�b�X
�"�Q�`�´�b�, �o���H�7�`�B�/�X �.�B�b�b�X

�(�R�y�) �6�`�Q�?�K���M�M�- �"�X�S�X �U�k�y�y�9���V�X �.�2�~���i�B�M�; �B�M�7�Q�`�K���i�B�Q�M�, �7�`�Q�K �b�+�B�2�M�+�2
�b�i�m�/�B�2�b �i�Q �/�Q�+�m�K�2�M�i���i�B�Q�M�X �h�Q�`�Q�M�i�Q �,�l�M�B�p�2�`�b�B�i�v �Q�7 �h�Q�`�Q�M�i�Q
�S�`�2�b�b

�(�R�R�) �6�`�Q�?�K���M�M�- �"�X �U�k�y�y�9�#�V�X �.�Q�+�m�K�2�M�i���i�B�Q�M�`�2�/�m�t�, �T�`�Q�H�2�;�Q�K�2�M�Q�M
�i�Q �U���M�Q�i�?�2�`�V �T�?�B�H�Q�b�Q�T�?�v �Q �}�M�7�Q�`�K���i�B�Q�M�X �G�B�#�`���`�v �h�`�2�M�/�b�-
�8�k�U�j�V�,�j�3�d�@�9�y�d

�(�R�k�) �6�`�Q�?�K���M�M�- �"�X �U�k�y�y�N�V�X �_�2�p�B�b�B�i�B�M�; �ó�q�?���i �B�b �� �/�Q�+�m�K�2�M�i�\�ô�X
�C�Q�m�`�M���H �Q�7 �.�Q�+�m�K�2�M�i���i�B�Q�M�- �e�8�U�k�V�,�k�N�R�@�j�y�j

�(�R�j�) �>�2�- �Z�X �U�R�N�N�N�V�X �E�M�Q�r�H�2�/�;�2 �/�B�b�+�Q�p�2�`�v �i�?�`�Q�m�;�? �+�Q�@�r�Q�`�/ ���M���H�v�b�B�b�X
�G�B�#�`���`�v �h�`�2�M�/�b�- �9�3�U�R�V�, �R�j�j�@�R�8�N

�(�R�9�) �>�D�à�`�H���M�/�- �"�X �� ���H�#�`�2�+�?�i�b�2�M�- �>�X �U�R�N�N�8�V�X �h�Q�r���`�/ �� �M�2�r �?�Q�`�B�@
�x�Q�M �B�M �B�M�7�Q�`�K���i�B�Q�M �b�+�B�2�M�+�2�, �/�Q�K���B�M�@���M���H�v�b�B�b�X �C�Q�m�`�M���H �Q�7 �i�?�2
���K�2�`�B�+���M �b�Q�+�B�2�i�v �7�Q�` �A�M�7�Q�`�K���i�B�Q�M �a�+�B�2�M�+�2 ���M�/ �h�2�+�?�M�Q�H�Q�;�v�-
�9�e�U�e�V�,�9�y�y�@�9�k�8

�(�R�8�) �>�D�à�`�H���M�/�- �"�X �U�k�y�y�k�V�X �1�T�B�b�i�2�K�Q�H�Q�;�v ���M�/ �i�?�2 �b�Q�+�B�Q�@�+�Q�;�M�B�i�B�p�2
�T�2�`�b�T�2�+�i�B�p�2 �B�M �B�M�7�Q�`�K���i�B�Q�M �b�+�B�2�M�+�2 �X�C�Q�m�`�M���H �Q�7 �i�?�2 ���K�2�`�B�+���M
�b�Q�+�B�2�i�v �7�Q�` �A�M�7�Q�`�K���i�B�Q�M �a�+�B�2�M�+�2 ���M�/ �h�2�+�?�M�Q�H�Q�;�v�- �8�j�U�9�V�,�k�8�d�@�k�d�y

�(�R�e�) �>�D�à�`�H���M�/�- �"�X �U�k�y�R�R�V�X �h�?�2 �B�K�T�Q�`�i���M�+�2 �Q�7 �i�?�2�Q�`�B�2�b �Q�7 �F�M�Q�r�H�2�/�;�2�,
�B�M�/�2�t�B�M�; ���M�/ �B�M�7�Q�`�K���i�B�Q�M �`�2�i�`�B�2�p���H ���b ���M �2�t���K�T�H�2�X �C�Q�m�`�M���H �Q�7
�i�?�2 ���K�2�`�B�+���M �b�Q�+�B�2�i�v �7�Q�` �A�M�7�Q�`�K���i�B�Q�M �a�+�B�2�M�+�2 ���M�/ �h�2�+�?�M�Q�H�Q�;�v
�-�e�k�U�R�V�,�d�k�@�d�d

�(�R�d�) �>�Q�H�K�#�2�`�;�- �E�X�- �>�m�p�B�H�� �A�X�- �E�`�Q�M�[�p�B�b�i�@�"�2�`�;�- �J�X �� �q�B�/�û�M�@�q�m�H�z�-
�:�X �U�k�y�y�N�V�X �q�?���i �B�b �G�B�#�`���`�v �k�X�y�\ �X�C�Q�m�`�M���H �Q�7 �.�Q�+�m�K�2�M�i���i�B�Q�M�-
�e�8�U�9�V�,�e�e�3�@�e�3�R

�(�R�3�) �C�Q�?���M�M�B�b�b�Q�M�- �C�X �� �a�m�M�/�B�M�- �P�X �U�k�y�y�d�V�X �S�m�i�i�B�M�; �/�B�b�+�Q�m�`�b�2 �i�Q
�r�Q�`�F�, �B�M�7�Q�`�K���i�B�Q�M �T�`���+�i�B�+�2�b ���M�/ �i�? �2�T�`�Q�7�2�b�b�B�Q�M���H �T�`�Q�D�2�+�i �Q�7
�M�m�`�b�2�b�X �G�B�#�`���`�v �Z�m���`�i�2�`�H�v�- �d�d�U�k�V�,�R�N�N�@�k�R�3



�%�,�%�/�,�2�*�5�$�3�+�< ����

�(�R�N�) �E�D�2�H�H�#�2�`�;�- �a�X �U�k�y�R�y�V�X �a�+�?�Q�H���`�H�v �#�H�Q�;�b�, �b�+�?�Q�H���`�H�v �+�Q�K�K�m�M�B�+�@
���i�B�Q�M ���M�/ �F�M�Q�r�H�2�/�;�2 �T�`�Q�/�m�+�i�B�Q�M �B�M �i�? �2�#�H�Q�;�Q�b�T�?�2�`�2�X �G�m�M�/�b
�l�M�B�p�2�`�b�B�i�2�i�X �.�B�b�b�X

�(�k�y�) �E�M�Q�`�` �*�2�i�B�M���- �E�X�.�X �U�R�N�N�N�V�X �1�T�B�b�i�2�K�B�+ �+�m�H�i�m�`�2�b�, �?�Q�r �i�?�2 �b�+�B�@
�2�M�+�2�b �K���F�2 �F�M�Q�r�H�2�/�;�2�X �*���K�#�`�B�/�;�2 �-�J���b�b�X�, �>���`�p���`�/ �l�M�B�p�2�`�@
�b�B�i�v �S�`�2�b�b

�(�k�R�) �S�2�`�b�b�Q�M�- �P�X �U�k�y�y�e�V�X �"�B�#�1�t�+�2�H �� �� �#�B�#�H�B�Q�K�2�i�`�B�+ �i�Q�Q�H�#�Q�t�X �_�2�@
�i�`�B�2�p�2�/ �k�j�f�y�k�f�k�y�R�R �� �i�r�r�r�X�m�K�m�X�b�2�f�B�M�7�Q�`�b�F�f�"�B�#�2�t�+�2�H�f

�(�k�k�) �h���H�D���- �a�X�- �E�2�b�Q�- �>�X �� �S�B�2�i�B�H� �B�M�2�M�- �h�X �U�R�N�N�N�V�X �h�?�2 �T�`�Q�/�m�+�i�B�Q�M
�Q�7 �+�Q�M�i�2�t�i �B�M �B�M�7�Q�`�K���i�B�Q�M �b�2�2�F�B�M �;�`�2�b�2���`�+�?�, �� �K�2�i���i�?�2�Q�`�2�i�B�+���H
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Introduction

�1�i�?�M�Q�;�`���T�?�B�+���H�H�v �B�M�b�T�B�`�2�/ �K�2�i�?�Q�/�b �?���p�2 �B�M �`�2�+�2�M�i �v�2���`�b �#�2�2�M �b�m�+�@
�+�2�b�b�7�m�H�H�v ���T�T�H�B�2�/ �B�M �A�M�7�Q�`�K���i�B�Q�M �a�+�B�2�M�+�2 �U�A�a�V �`�2�b�2���`�+�? �Q�M �/�B�z�2�`�2�M�i
�7�Q�`�K�b �Q�7 �b�Q�+�B���H �K�2�/�B�� �`�2�H���i�2�/ �T�`���+�i�B�+�2�b �U�+�X�7�X �a�m�M�/�B�M �� �6�`���M�+�F�2
�k�y�y�N���c �k�y�y�N�#�- �E�D�2�H�H�#�2�`�; �k�y�R�y�V�X �h�?�B�b �T���T�2�` ���B�K�b �i�Q �+�Q�M�i�`�B�#�m�i�2 �i�Q
���M �2�K�2�`�;�B�M�; �/�B�b�+�m�b�b�B�Q�M �Q�M �i�?�2 �m�b�2 �Q�7 �i�?�B�b �K�2�i�?�Q�/�Q�H�Q�;�B�+���H ���T�T�`�Q���+�?
�7�Q�` ���M���H�v�b�B�M�; ���M�/ �+�Q�K�T�`�2�?�2�M�/�B�M�; �+�Q�M�b�2�[�m�2�M�+�2�b �Q�7 �i�?�2 �k�X�y�@�i�m�`�M �B�M
�T�m�#�H�B�+ �H�B�#�`���`�B�2�b�X �.�`���r�B�M�; �Q�M �i�?�2 �2�t�T�2�`�B�2�M�+�2�b �Q�7 �� �Q�M�2�@�v�2���` �H�Q�M�; �2�i�?�@
�M�Q�;�`���T�?�B�+ �b�i�m�/�v �Q�7 �2�p�2�`�v�/���v �r�Q�`�F�@�`�2�H���i�2�/ �b�Q�+�B���H �K�2�/�B�� �T�`���+�i�B�+�2�b �B�M
�� �a�r�2�/�B�b�? �T�m�#�H�B�+ �H�B�#�`���`�v�- �A �b�m�;�;�2�b�i �i�?���i �i�?�2�`�2 ���`�2 �b�B�;�M�B�}�+���M�i �2�T�B�@
�b�i�2�K�B�+ �#�2�M�2�}�i�b �Q�7 �m�b�B�M�; �i�?�2 �2�i�?�M�Q�;�`���T�?�B�+ ���T�T�`�Q���+�? �B�M �i�?�B�b �}�2�H�/�X �"�v
�b�?�B�7�i�B�M�; �7�Q�+�m�b �i�Q �2�p�2�`�v�/���v �T�`���+�i�B�+�2�b ���M�/ �`�Q�m�i�B�M�2�b �B�M �H�Q�+���H �b�2�i�i�B�M�;�b�-
�M�2�r �7�2���i�m�`�2�b �Q�7 �i�?�2 �k�X�y�@�T�?�2�M�Q�K�2�M�� ���`�2 ���+�+�2�M�i�m���i�2�/�- �+�Q�M�i�`�B�#�m�i�B�M�; �i�Q
�/�B�z�2�`�2�M�i �m�M�/�2�`�b�i���M�/�B�M�;�b �Q�7 �i�?�2 �`�Q�H�2 �Q�7 �b�Q�+�B���H �K�2�/�B�� �B�M �T�m�#�H�B�+ �H�B�#�`���`�v
�/�2�p�2�H�Q�T�K�2�M�i�X

�>�Q�r�2�p�2�`�- �/�Q�B�M�; �2�i�?�M�Q�;�`���T�?�v �B�M �i�?�B�b �b�2�i�i�B�M�; ���H�b�Q �+�Q�M�b�i�B�i�m�i�2�b ���M
�2�T�B�b�i�2�K�B�+ �+�?���H�H�2�M�;�2�X �h�?�2 �k�X�y�@�i�m�`�M �?���b �+�Q�M�i�`�B�#�m�i�2�/ �i�Q �i�`���M�b�7�Q�`�K�B�M�;
�T�m�#�H�B�+ �H�B�#�`���`�B�2�b �B�M�i�Q ���b�b�2�K�#�H���;�2�b �Q�7 �K�2�/�B���i�2�/ ���M�/ �M�Q�M�@�K�2�/�B���i�2�/ �b�2�i�@
�i�B�M�;�b �r�?�2�`�2 �+�Q�M�i�2�M�i �B�b �+�Q�M�i�B�M�m�Q�m�b�H�v �~�Q�r�B�M�; �#�2�i�r�2�2�M �/�B�b�T���`���i�2�- �#�m�i
�+�Q�M�p�2�`�;�B�M�; �b�T���+�2�b�X �a�m�+�? �� �`�2�b�2���`�+�?�@�}�2�H�/ �+�Q�M�i�2�b�i�b �i�`���/�B�i�B�Q�M���H �m�M�/�2�`�@
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�b�i���M�/�B�M�;�b �Q�7 �+�2�M�i�`���H �7�2���i�m�`�2�b �Q�7 �2�i�?�M�Q�;�`���T�?�B�+ �`�2�b�2���`�+�?�- �b�m�+�? ���b �i�?�2
�+�Q�M�+�2�T�i�m���H�B�x���i�B�Q�M �Q�7 �}�2�H�/�r�Q�`�F�- �i�?�2 �`�Q�H�2 �Q�7 �i�?�2 �`�2�b�2���`�+�?�2�` ���M�/ �?�2�` �`�2�@
�H���i�B�Q�M �i�Q �i�?�2 �Q�#�D�2�+�i �Q�7 �`�2�b�2���`�+�?�X �A�M �i�?�2 �7�Q�H�H�Q�r�B�M�; �i�2�t�i �A �T�`�Q�T�Q�b�2 �� �r���v
�i�Q ���/�/�`�2�b�b �i�?�B�b �B�b�b�m�2 �#�v �B�M�i�`�Q�/�m�+�B�M�; �a�h�a�@�`�2�b�2���`�+�?�2�` ���M�M �"�2���m�H�B�2�m�ö�b
�U�k�y�R�y�V �2�T�B�b�i�2�K�B�+ �b�i�`���i�2�;�v �Q�7 �+�Q�@�T�`�2�b�2�M�+�2 ���b �� �K�2�i�?�Q�/ �7�Q�` ���T�T�`�Q���+�?�@
�B�M�; �+�Q�M�p�2�`�;�B�M�; �H�B�#�`���`�v �b�T���+�2�b �2�i�?�M�Q�;�`���T�?�B�+���H�H�v�X �h�?�B�b �b�i�`���i�2�;�v�- �A
���`�;�m�2�- �T�`�Q�p�B�/�2�b �K�2���M�b �7�Q�` �F�2�2�T�B�M�; �i�?�2 �2�T�B�b�i�2�K�B�+ �#�2�M�2�}�i�b �Q�7 �i�?�2 �2�i�?�@
�M�Q�;�`���T�?�B�+ ���T�T�`�Q���+�?�- �r�?�B�H�2 �+�Q�M�b�B�/�2�`�B�M�; �i�?�2 �T���`�i�B�+�m�H���` �+�Q�M�/�B�i�B�Q�M�b �Q�7
�k�X�y�@�2�M�p�B�`�Q�M�K�2�M�i�b�X �A �r�B�H�H �+�Q�K�K�2�M�+�2 �#�v �7�m�`�i�?�2�` �2�t�T�H���B�M�B�M�; �K�v �+�Q�M�@
�+�2�T�i�B�Q�M �Q�7 �k�X�y�@�H�B�#�`���`�B�2�b ���b �+�Q�M�p�2�`�;�B�M�; �b�T���+�2�b�- �7�Q�H�H�Q�r�2�/ �#�v �� �/�B�b�+�m�b�@
�b�B�Q�M �Q�7 �i�?�2 �+�Q�M�/�B�i�B�Q�M�b �Q�7 �b�m�+�? �� �}�2�H�/ �r�B�i�? �`�2�;���`�/�b �i�Q �B�M�i�2�H�H�2�+�i�m���H
�+�Q�M�p�2�M�i�B�Q�M�b �B�M �2�i�?�M�Q�;�`���T�?�B�+ �`�2�b�2���`�+�?�X �A �r�B�H�H �i�?�2�M �+�H���`�B�7�v �?�Q�r �+�Q�@
�T�`�2�b�2�M�+�2 �+�Q�M�b�i�B�i�m�i�2�b �� �T�Q�r�2�`�7�m�H �K�2�i�?�Q�/�Q�H�Q�;�B�+���H �i�Q�Q�H �7�Q�` �A�a�@�`�2�b�2���`�+�?
�i�?���i �2�t�T���M�/�b �Q�m�` �F�M�Q�r�H�2�/�;�2 �Q�7 �G�B�#�`���`�v �k�X�y ���M�/ �B�i�b �+�Q�M�b�2�[�m�2�M�+�2�b�X

About the study

�h�?�2 �b�i�m�/�v �`�2�7�2�`�`�2�/ �i�Q �B�M �i�?�B�b �i�2�t�i �B�b ���M �2�i�?�M�Q�;�`���T�?�B�+ �b�i�m�/�v ���B�K�2�/
���i �T�`�Q�p�B�/�B�M�; �� �`�2�b�2���`�+�?�@�#���b�2�/ �m�M�/�2�`�b�i���M�/�B�M�; �Q�7 �?�Q�r �T�m�#�H�B�+ �H�B�#�`���`�B�2�b
�2�M���+�i �i�?�2 �k�X�y�@�b�?�B�7�i ���M�/ �B�i�b �+�Q�M�b�2�[�m�2�M�+�2�b �B�M �2�p�2�`�v�/���v �r�Q�`�F�@�`�2�H���i�2�/
�T�`���+�i�B�+�2�b ���M�/ �`�Q�m�i�B�M�2�b�X �6�Q�` �Q�M�2 �v�2���` �A �2�t�T�H�Q�`���i�B�p�2�H�v �7�Q�H�H�Q�r�2�/ ���M�/
���M���H�v�b�2�/ �r�Q�`�F �T�`���+�i�B�+�2�b �T�2�`�i���B�M�B�M�; �i�Q �b�Q�+�B���H �K�2�/�B�� ���i �Q�M�2 �Q�7 �i�?�2
�H���`�;�2�` �T�m�#�H�B�+ �H�B�#�`���`�B�2�b �B�M �a�r�2�/�2�M�X �h�?�2 �H�B�#�`���`�v �B�M �[�m�2�b�i�B�Q�M �r���b �`�2�@
�Q�`�;���M�B�x�2�/ �B�M �k�y�y�d ���M�/�- �B�M �+�Q�M�M�2�+�i�B�Q�M �r�B�i�? �i�?���i�- �� �M�2�r �/�2�T���`�i�K�2�M�i
�+���H�H�2�/ �.�B�;�B�i���H �*�Q�M�i�2�M�i ���M�/ �S�`�2�b�2�M�+�2 �r���b �B�M�B�i�B���i�2�/�X �h�?�2 �/�2�T���`�i�K�2�M�i�-
�?�Q�b�i�B�M�; �i�?�`�2�2 �i�Q �7�Q�m�` �+�Q�@�r�Q�`�F�2�`�b�- �?���/ ���b �B�i�b �K���B�M �T�m�`�T�Q�b�2 �i�Q �`�2�#�m�B�H�/
���M�/ �K���M���;�2 �i�?�2 �H�B�#�`���`�v �r�2�# �b�B�i�2 ���b �r�2�H�H ���b �ó�+�`�2���i�2 �� �/�B�;�B�i���H �T�`�2�b�@
�2�M�+�2�ô �7�Q�` �i�?�2 �H�B�#�`���`�v�X �h�?�2 �H���i�i�2�` �K�2���M�i �K���F�B�M�; �b�m�`�2 �i�?���i �i�?�2 �H�B�#�`���`�v
�r���b ���+�i�B�p�2�H�v �m�b�B�M�; �/�B�z�2�`�2�M�i �b�Q�+�B���H �K�2�/�B���- �b�m�+�? ���b �6���+�2�#�Q�Q�F�- �u�Q�m�@
�i�m�#�2�- ���M�/ �h�r�B�i�i�2�` ���M�/ �F�2�T�i �m�T�@�i�Q�@�/���i�2 �r�B�i�? �i�?�2 �H���i�2�b�i �/�2�p�2�H�Q�T�K�2�M�i�b
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Converging library spaces
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cultural events and significant historical locations around the town, the 
map themes are not limited to include cultural events and sites only. 
Instead, after the launch of the service, other activities have emerged to 
be included to the service.  

 

The service provides currently7 74 entitled maps and/or routes 
featuring information about various sites, services and activities in 
HŠmeenlinna town and the surrounding region. Information provided in 
the service ranges over the following themes: history (11), adventure (2), 
nature and environment (15), art (10), literature (7), events (1), public 
services (21) sports and recreational activities (7). The amount of maps 
has increases 246 % from 30 to 74 maps in eight months, app. one new 
map being published every week.  

 

 
 
Figure 1. Amount of maps in Virtuaalipolku.fi 

 
 
3.3. The uses and the users of the service  

 

The local audiences have adopted the service. For instance, a 
map about local cross-country skiing routes has been viewed for 
over 100000 times by March 7th, 2011. Discussions related to the 
most popular maps have emerged.  

The proportion of user-generated content is growing. While a 
half of the included maps (25) were authored or ordered by the 
project staff during 2010, the other half a (25) of maps are now 
generated by external contributors. Currently, 40%8 of them are 
individuals as the majority 60%9 of represents organizations such 
as municipal authorities, societal associations or a firm. The 
majority of the content created by the library staff is based on 
online articles already on a HŠme-Wiki
10  platform, whereas the content generated by the external authors 
is either of their own individual creation, or provided by the 
organizations they represent. 

 

4.   CONCLUSI ONS 

The combination of Internet technologies applied in 
virtuaalipolku.fi   may be conceived as an innovative solution in 
the context of public libraries. The platform provides both useful 
and valuable information and functionalities for the local 
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���K�T�H�2�b �Q�7 �+�`�B�i�B�+���H �T�2�`�b�T�2�+�i�B�p�2�b �7�Q�+�m�b�b�B�M�; �Q�M �K���`�;�B�M���H�B�b���i�B�Q�M �B�M �i�?�2
�+�Q�M�i�2�t�i �Q�7 �7�Q�H�F�b�Q�M�Q�K�B�2�b �U�2�X�;�X �(�R�)�V�- �M�Q �+�Q�K�T�`�2�?�2�M�b�B�p�2 �+�`�B�i�B�+���H ���T�@
�T�`�Q���+�? �i�Q �i���; �+�H�m�b�i�2�`�b �?���b �#�2�2�M �T�`�2�b�2�M�i�2�/�X

Method

�P�m�` ���`�;�m�K�2�M�i �Q�7 �i�?�2 �T�`���+�i�B�+���#�B�H�B�i�v �Q�7 �B�M�i�2�`�b�2�+�i�B�Q�M���H�B�i�v ���b �� �7�`���K�2�@
�r�Q�`�F �Q�7 �m�M�/�2�`�b�i���M�/�B�M�; �i�?�2 �M���i�m�`�2 �Q�7 �i���; �+�H�m�b�i�2�`�b �B�b �#���b�2�/ �Q�M �i�?�2
�`�2�p�B�2�r �Q�7 �2���`�H�B�2�` �H�B�i�2�`���i�m�`�2 �i�Q�;�2�i�?�2�` �r�B�i�? �� �;�`�Q�m�M�/�2�/ �i�?�2�Q�`�v �#���b�2�/
�2�K�T�B�`�B�+���H ���M���H�v�b�B�b �Q�7 �� �b�2�i �Q�7 �6�H�B�+�F�` �i���;�b �b�B�K�B�H���` �i�Q �i�?�Q�b�2 �m�b�2�/ �#�v
�>�m�p�B�H�� �(�e�)�X ���M���H�v�b�2�/ �i���;�b �r�2�`�2 �#���b�2�/ �Q�M �� �H�B�b�i �Q�7 �+�Q�K�K�Q�M ���2�b�i�?�2�i�B�+
���/�D�2�+�i�B�p�2�b �+�Q�H�H�2�+�i�2�/ �B�M ���M �2���`�H�B�2�` �2�K�T�B�`�B�+���H �b�i�m�/�v �Q�7 �C���+�Q�#�b�2�M �2�i ���H�X
�(�d�)�X �h�?�2 �i���;�b ���M�/ �i���; �+�H�m�b�i�2�`�b �r�2�`�2 �`�2�i�`�B�2�p�2�/ �7�`�Q�K �6�H�B�+�F�` �m�b�B�M�; �i�?�2
�#���b�B�+ �b�2���`�+�? �7�m�M�+�i�B�Q�M ���M�/ �#�m�B�H�i�@�B�M �+�H�m�b�i�2�`�B�M�; �7�m�M�+�i�B�Q�M���H�B�i�v�X �� �i�Q�i���H
�R�R�k �+�H�m�b�i�2�`�b �r�2�`�2 ���M���H�v�b�2�/ �m�b�B�M�; �+�H�Q�b�2 �`�2���/�B�M�; ���M�/ �p�B�b�m���H �+�Q�M�i�2�M�i
���M���H�v�b�B�b�X �h�?�2 �p���H�B�/�B�i�v �Q�7 �i�?�2 �+�Q�M�+�H�m�b�B�Q�M�b �r�2�`�2 �i�2�b�i�2�/ �m�b�B�M�; �� �b�2�`�B�2�b
�Q�7 ���/ �?�Q�+ �i�2�b�i�b �#���b�2�/ �Q�M �i�?�2 ���M���H�v�b�B�b �Q�7 �i�?�2 �+�H�m�b�i�2�`�B�M�; �Q�7 �M���i�B�Q�M���H
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�`�2�T�`�2�b�2�M�i���i�B�Q�M�b �m�b�B�M�; �i�?�2 �M���K�2�b �Q�7 �}�p�2 �L�Q�`�/�B�+ �+�Q�m�M�i�`�B�2�b �U�a�r�2�/�2�M�-
�6�B�M�H���M�/�- �.�2�M�K���`�F�- �L�Q�`�r���v ���M�/ �A�+�2�H���M�/�V�- �ó���K�2�`�B�+���ô ���M�/ �:�2�`�K���M�v
���b �+�H�m�b�i�2�`�B�M�; �i���;�b�X �h�?�2 �T�`�Q�+�2�/�m�`�2 �Q�7 �`�2�i�`�B�2�p���H ���M�/ ���M���H�v�b�B�b �Q�7 �i�?�2
�i���;�b ���M�/ �+�H�m�b�i�2�`�b �r���b �i�?�2 �b���K�2 ���b �r�B�i�? ���2�b�i�?�2�i�B�+ ���/�D�2�+�i�B�p�2�b�X

Intersectional perspective

�h�?�2�Q�`�B�2�b �Q�M �B�M�i�2�`�b�2�+�i�B�Q�M���H�B�i�v �?���p�2 �B�M �i�?�2 �H���b�i �/�2�+���/�2�b �#�2�+�Q�K�2
�B�M�+�`�2���b�B�M�;�H�v �T�`�Q�K�B�M�2�M�i �B�M ���M���H�v�b�2�b �Q�7 �b�B�i�m���i�B�Q�M�b ���M�/ �T�`�Q�+�2�b�b�2�b �`�2�@
�H���i�B�M�; �i�Q �B�/�2�M�i�B�i�v �+���i�2�;�Q�`�B�2�b �b�m�+�? ���b �i�?�2 �Q�M�2�b �a�i���m�M�¤�b �`�2�7�2�`�b �i�Q ���b
�i�?�2 �ô�+�H���b�b�B�+���H �#���+�F�;�`�Q�m�M�/ �+���i�2�;�Q�`�B�2�b �Q�7 �;�2�M�/�2�`�- �2�i�?�M�B�+�B�i�v�- �`���+�2�- ���;�2�-
�b�2�t�m���H�B�i�v ���M�/ �+�H���b�b�ô�(�R�R�)�X �J�Q�`�2 �`�2�+�2�M�i �b�i�m�/�B�2�b �Q�7�i�2�M �B�M�+�H�m�/�2 �7�Q�` �2�t�@
���K�T�H�2 �`�2�H�B�;�B�Q�M ���M�/ �7�m�M�+�i�B�Q�M���H�B�i�v �B�M �i�?�2�b�2�-
�#�m�i �r�?�B�+�? �+�H���b�b�B�}�+���i�B�Q�M�b ���`�2 �`�2�H�2�p���M�i �i�Q �b�i�m�/�v �B�M �� �b�T�2�+�B�}�+ �+���b�2 ���`�2
�M�Q�i �b�2�2�M ���b �;�B�p�2�M �#�2�7�Q�`�2�?���M�/�X �P�M�2 �Q�7 �i�?�2 �+�2�M�i�`���H ���b�T�2�+�i�b �Q�7 �B�M�i�2�`�b�2�+�@
�i�B�Q�M���H�B�i�v �B�M �`�2�H���i�B�Q�M �i�Q �K�m�H�i�B�T�H�2 �p�B�2�r�T�Q�B�M�i�b �B�M �i���;�;�B�M�; �B�b �i�?�2 �[�m�2�b�@
�i�B�Q�M�B�M�; �Q�7 �B�/�2���b ���#�Q�m�i �2�t�+�H�m�b�B�p�2 �+���i�2�;�Q�`�B�2�b�X �*���i�2�;�Q�`�B�2�b ���`�2 �B�M�b�i�2���/
�b�2�2�M ���b �B�M�i�2�`�b�2�+�i�B�M�;�- �~�m�B�/ ���M�/ �b�Q�+�B���H�H�v �+�Q�M�b�i�`�m�+�i�2�/�X �A�M�i�2�`�b�2�+�i�B�Q�M���H
�i�?�2�Q�`�B�2�b ���H�b�Q �#�`�B�M�; �7�Q�`�i�? �i�?�2 �B�K�T�Q�`�i���M�+�2 �Q�7 �i�?���i �T�2�Q�T�H�2 �7�`�Q�K �/�B�z�2�`�@
�2�M�i �B�M�i�2�`�b�2�+�i�B�Q�M���H �+���i�2�;�Q�`�B�2�b �b�?�Q�m�H�/ �#�2 ���#�H�2 �i�Q �2�t�T�`�2�b�b �i�?�2�K�b�2�H�p�2�b�X
�a�2�H�7�@�2�t�T�`�2�b�b�B�Q�M �B�b �b�2�2�M ���b �B�K�T�Q�`�i���M�i �#�Q�i�? �B�M �i�2�`�K�b �Q�7 �i�?�2�B�` �B�/�2�M�i�B�i�@
�B�2�b ���M�/ �Q�T�B�M�B�Q�M�b �B�M �;�2�M�2�`���H�- ���M�/ �B�M �`�2�H���i�B�Q�M �i�Q �B�/�2�M�i�B�i�v �+���i�2�;�Q�`�B�2�b�X
�6�Q�` �2�t���K�T�H�2�- �Q�M�2 �r�Q�K���M �+���M�M�Q�i �b�T�2���F �7�Q�` ���H�H �r�Q�K�2�M�- �#�2�+���m�b�2 �Q�7
�i�?�2 �2�t�B�b�i�2�M�+�2 �Q�7 �Q�i�?�2�` �B�/�2�M�i�B�i�v �+���i�2�;�Q�`�B�2�b �i�?���i �K���v�#�2 ���`�2 �i���F�2�M �7�Q�`
�;�`���M�i�2�/ �U�2�b�T�2�+�B���H�H�v �B�7 �i�?�2�v �`�2�T�`�2�b�2�M�i �K���D�Q�`�B�i�B�2�b�V ���M�/ �?�B�/�/�2�M�X

�.�2�Q�/���i�Q �(�9�) �b�m�;�;�2�b�i�b �i�?���i �i���;�;�B�M�; �T�`�Q�p�B�/�2�b ���M �Q�T�T�Q�`�i�m�M�B�i�v �7�Q�`
�H�B�#�`���`�B���M�b �i�Q �`�2�H�2���b�2 �b�Q�K�2 �Q�7 �i�?�2 �i�`���/�B�i�B�Q�M���H �+�Q�M�i�`�Q�H ���M�/ �2�K�T�Q�r�2�`
�m�b�2�`�b�- �K���`�;�B�M���H�B�b�2�/ �Q�` �M�Q�i�- �i�Q �+�`�2���i�2 �i�?�2�B�` �Q�r�M �b�i�`�m�+�i�m�`�2�b �Q�7 �Q�`�;���M�@
�B�b�B�M�; �F�M�Q�r�H�2�/�;�2�X �P�H�b�Q�M ���M�/ �6�Q�t �(�R�y�) ���b�b�Q�+�B���i�2 �b�2�H�7�@�`�2�T�`�2�b�2�M�i���i�B�Q�M
�r�B�i�? �ô�b�m�+�? �m�b�2�`�@�+�2�M�i�`�2�/ �i�2�+�?�M�Q�H�Q�;�B�2�b ���b �b�Q�+�B���H �i���;�;�B�M�; �(�i�?���i�) �K���v
�2�t�B�b�i ���b �� �K�2���M�b �7�Q�` �b�B�M�;�m�H���` �m�b�2�`�b �i�Q �B�/�2�M�i�B�7�v �r�B�i�? �K�m�H�i�B�T�H�2 �`�2���H�K�b�-
�+�`�2���i�B�M�; �� �/�v�M���K�B�+ ���M�/ �m�b�2�`�@�Q�`�;���M�B�x�2�/ �b�Q�+�B���H �+�H���b�b�B�}�+���i�B�Q�M �b�v�b�i�2�K�X�ô

�A�M �b�T�B�i�2 �Q�7 �i�?�2 �Q�T�2�M �T���`�i�B�+�B�T���i�B�Q�M ���M�/ �m�b�2 �Q�7 ���/ �?�Q�+ �F�2�v�r�Q�`�/�b�-
���b �� �r�?�Q�H�2�- �7�Q�H�F�b�Q�M�Q�K�B�2�b �i�2�M�/ �i�Q �`�2�T�`�2�b�2�M�i �K���D�Q�`�B�i�v �p�B�2�r�b ���b ���M�v
�Q�i�?�2�` �E�P �b�v�b�i�2�K�b �U�2�X�;�X �(�j�)�V�X �>�m�p�B�H�� �(�e�) �T�`�Q�T�Q�b�2�b ���b �� �+�Q�M�+�H�m�b�B�Q�M
�Q�7 �� �b�i�m�/�v �Q�7 ���2�b�i�?�2�i�B�+ �`�2�T�`�2�b�2�M�i���i�B�Q�M �B�M �6�H�B�+�F�` �7�Q�H�F�b�Q�M�Q�K�v �i�?���i �i���;
�+�H�m�b�i�2�`�b �+���M �#�2 �m�b�2�/ ���b �+���M�/�B�/���i�2 �`�2�T�`�2�b�2�M�i���i�B�Q�M�b �Q�7 �T�`�2�/�Q�K�B�M���M�i
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�ö�p�B�2�r�T�Q�B�M�i�b�ö�X �h�?�2 �`�2�H���i�2�/ �i���;�b �Q�7 �� �+�2�`�i���B�M �i���; �7�Q�`�K �� �i�2�M�i���i�B�p�2 �`�2�T�@
�`�2�b�2�M�i���i�B�Q�M �Q�7 �i�?�2 �K�2���M�B�M�; �Q�7 �i�?���i �T���`�i�B�+�m�H���` �i���;�X �6�Q�` �B�M�b�i���M�+�2�- �B�7
���/�D�2�+�i�B�p�2 �ö�+�m�i�2�ö �B�b �`�2�H���i�2�/ �i�Q �i���;�b �;�B�`�H�b�- �+���i�b ���M�/ �/�Q�;�b�- �i�?�2�b�2 �+���i�2�;�Q�`�@
�B�2�b �K���v �#�2 �b�2�2�M ���b �i�2�M�i���i�B�p�2�H�v �+�m�i�2 �B�M �i�?�2 �+�Q�M�i�2�t�i �Q�7 �i�?�2 �T���`�i�B�+�m�H���`
�7�Q�H�F�b�Q�M�Q�K�v�X

Discussion

�P�M �i�?�2 �#���b�B�b �Q�7 �i�?�2 �2���`�H�B�2�` �H�B�i�2�`���i�m�`�2 �B�i �B�b �+�H�2���` �i�?���i �i�?�2 �T�H�m�`���H�B�b�i�B�+
�T�Q�i�2�M�i�B���H �Q�7 �7�Q�H�F�b�Q�M�Q�K�B�2�b �?���b �K���D�Q�` �H�B�K�B�i���i�B�Q�M�b�X ���b �� �r�?�Q�H�2�- �7�Q�H�F�@
�b�Q�M�Q�K�B�2�b �?���p�2 �� �i�2�M�/�2�M�+�v �i�Q �2�K�T�?���b�B�b�2 �K���D�Q�`�B�i�v �p�B�2�r�T�Q�B�M�i�b �2�p�2�M
�B�7 �i�?�2�v ���H�H�Q�r �T�H�m�`���H�B�b�K �Q�M �i�?�2 �H�2�p�2�H �Q�7 �B�M�/�B�p�B�/�m���H�b ���M�/ �;�`�Q�m�T�b�X �q�2
�b�m�;�;�2�b�i�- �?�Q�r�2�p�2�`�- �i�?���i �� �+�`�B�i�B�+���H �`�2���/�B�M�; �Q�7 �i���; �+�H�m�b�i�2�`�b �K���v �T�`�Q�p�B�/�2
�� �T�`���+�i�B�+���#�H�2 �7�`���K�2�r�Q�`�F �7�Q�` ���H�H�2�p�B���i�B�M�; �b�Q�K�2 �Q�7 �i�?�2 �i�?�2�Q�`�2�i�B�+���H ���M�/
�T�`���+�i�B�+���H �b�?�Q�`�i�+�Q�K�B�M�;�b�X �q�2 ���;�`�2�2 �r�B�i�? �i�?�2 �+�Q�M�+�H�m�b�B�Q�M�b �Q�7 �>�m�p�B�H��
�(�e�) �i�?���i �i���; �+�H�m�b�i�2�`�b ���`�2 �`�2�H���i�2�/ �i�Q �p�B�2�r�T�Q�B�M�i�b �#�m�i �2�K�T�?���b�B�b�2 ���i �i�?�2
�b���K�2 �i�B�K�2 �i�?���i �i�?�2 �`�2�H���i�B�Q�M �Q�7 �i�?�2�b�2 �i�r�Q �M�Q�i�B�Q�M�b �`�2�[�m�B�`�2�b �7�m�`�i�?�2�`
�2�H���#�Q�`���i�B�Q�M�X

�6�B�`�b�i�H�v�- �r�2 �b�m�;�;�2�b�i �i�?���i �i�?�2�`�2 ���`�2 ���M���H�v�i�B�+���H�H�v �m�b���#�H�2 �T���`���H�H�2�H�b
�#�2�i�r�2�2�M �i���; �+�H�m�b�i�2�`�b ���M�/ �B�M�i�2�`�b�2�+�i�B�Q�M���H �+���i�2�;�Q�`�B�2�b �B�M �i�?�2 �b�2�M�b�2 �b�m�;�@
�;�2�b�i�2�/ �#�v ���M �B�M�i�2�`�b�2�+�i�B�Q�M���H �T�2�`�b�T�2�+�i�B�p�2�X �6�`�Q�K ���M �B�M�i�2�`�b�2�+�i�B�Q�M���H
�T�Q�B�M�i �Q�7 �p�B�2�r�- �+�H�m�b�i�2�`�b �+�Q�K�#�B�M�2 �+���i�2�;�Q�`�B�2�b�- �T�Q�B�M�i �i�Q �/�B�z�2�`�2�M�i �/�B�`�@
�2�+�i�B�Q�M�b �r�B�i�?�B�M �i�?�2 �i���;�;�B�M�; �b�v�b�i�2�K ���M�/ �K�B�t �/�B�z�2�`�2�M�i �H�2�p�2�H�b �Q�7 �`�2�T�@
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Introduction

�"�H�Q�;�b ���`�2 �� �K���D�Q�` �T�H���v�2�` �Q�7 �i�?�2 �q�2�# �k�X�y �r���p�2�X �h�?�2�v ���`�2 �ó�2���b�v�@�i�Q�@
�m�T�/���i�2 �r�2�# �b�B�i�2 �+�?���`���+�i�2�`�B�x�2�/ �#�v �/���i�2�/ �2�M�i�`�B�2�b �/�B�b�T�H���v�2�/ �B�M �`�2�p�2�`�b�2
�+�?�`�Q�M�Q�H�Q�;�B�+���H �Q�`�/�2�`�ô �U�a�i�2�7���M���+�- �k�y�y�e�- �T�X �k�j�y�V�- �2�M���#�H�B�M�; �T�2�Q�T�H�2 �i�Q
�[�m�B�+�F�H�v �b�?���`�2 �r�B�i�? �i�?�2�B�` �7���K�B�H�B�2�b�- �7�`�B�2�M�/�b�- �Q�` �2�p�2�M �i�?�2 �2�M�i�B�`�2 �r�2�#
�T�Q�T�m�H���i�B�Q�M �i�?�2�B�` �i�?�Q�m�;�?�i�b�- �`�2�~�2�+�i�B�Q�M�b�- ���M�/ �2�K�Q�i�B�Q�M�b �Q�M�H�B�M�2�X �h�?�2�b�2
�+�?���`���+�i�2�`�B�b�i�B�+�b �?���p�2 �;���B�M�2�/ �#�H�Q�;�b �T�Q�T�m�H���`�B�i�v �B�M �2�/�m�+���i�B�Q�M���H �b�2�i�i�B�M�;�b
�U�.�B�p�B�i�B�M�B�- �>���m�;���H�Q�F�F�2�M�- �� �J�Q�`�F�2�M�- �k�y�y�8�c �:�H�Q�;�Q�z�- �k�y�y�d�c �>�m�+�F�- �k�y�y�d�c
�G�B�M �2�i ���H�X�- �k�y�y�e�V�X �S�`�2�p�B�Q�m�b �b�i�m�/�B�2�b �?���p�2 ���+�F�M�Q�r�H�2�/�;�2�/ �i�?���i �#�H�Q�;�b
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�?�2�H�T �`�2�H�B�2�p�2 �2�K�Q�i�B�Q�M���H �b�i�`�2�b�b�X �a�i�B�H�2�` ���M�/ �S�?�B�H�H�2�Q �U�k�y�y�j�V �7�Q�m�M�/ �i�?���i
�r�`�B�i�B�M�; �2�/�m�+���i�B�Q�M���H �#�H�Q�;�b �2�M�+�Q�m�`���;�2�/ �i�?�2 �b�i�m�/�2�M�i�b �i�Q �i�?�B�M�F �/�2�2�T�2�`
���M�/ �`�2�~�2�+�i �Q�M �K�Q�`�2 �B�b�b�m�2�b�X �_�2�+�Q�;�M�B�x�B�M�; �#�H�Q�;�b ���b �B�M�i�2�`���+�i�B�p�2 �/�2�p�B�+�2�b�-
�6�2�`�/�B�; �U�k�y�y�d�V �7�Q�m�M�/ �#�H�Q�;�b �i�Q �#�2 �� �b�?���`�2�/ �b�T���+�2 �7�Q�` �+�Q�H�H���#�Q�`���i�B�p�2 ���M�/
�+�Q�Q�T�2�`���i�B�p�2 �H�2���`�M�B�M�;�X �_�2�b�2���`�+�?�2�`�b �7�Q�m�M�/ �i�?���i �#�H�Q�;�b ���z�Q�`�/�2�/ �b�Q�+�B���H
�`�2�~�2�+�i�B�Q�M ���M�/ �?�2�H�T�2�/ �+�Q�M�M�2�+�i �Q�M�H�B�M�2 �H�2���`�M�2�`�b �#�v �2�M���#�H�B�M�; �i�?�2�K �i�Q
�2�t�T�`�2�b�b �i�?�2�B�` �7�2�2�H�B�M�;�b�- �b�Q�+�B���H�B�x�2�- ���M�/ �b�m�T�T�Q�`�i �2���+�? �Q�i�?�2�` �B�M �H�2���`�M�B�M�;
���+�i�B�p�B�i�B�2�b �U�.�B�+�F�2�v�- �k�y�y�9�c �6���`�K�2�`�- �k�y�y�9�V�X
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�/�2�K�B�+ �/�B�b�+�B�T�H�B�M�2�b �B�M�+�H�m�/�B�M�; �b�+�B�2�M�+�2 �U�"�`�Q�r�M�b�i�2�B�M �� �E�H�2�B�M�- �k�y�y�e�V�-
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Figure 1. A Screenshot of the Social Software and Libraries ClassÕ Edmodo Site 

There were 39 students enrolled. The studentsÕ learning progress and learning outcomes were 

evaluated through three aspects: class participation, individual assignments, and group 

assignments. As a form of class participation, the students were required to post a minimum of 

10 personal blog entries throughout the term using WordPress. Although not required, the 

students were encouraged to post microblogs to Edmodo. Students completed two individual 

assignments as well as one group assignment: the final project. Each group consisted of four or 

five students, and there were eight groups in total. 
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�E�X�- �� �J�B�M�Q�?�- �J�X �U�k�y�y�e�V�X �"�H�Q�; ���b �� �i�Q�Q�H �i�Q �/�2�p�2�H�Q�T �2�@�H�2���`�M�B�M�;
�2�t�T�2�`�B�2�M�+�2 �B�M ���M �B�M�i�2�`�M���i�B�Q�M���H �/�B�b�i���M�+�2 �+�Q�m�`�b�2�X �A�M �S�`�Q�+�2�2�/�@
�B�M�;�b �Q�7 �i�?�2 �a�B�t�i�? �A�1�1�1 �A�M�i�2�`�M���i�B�Q�M���H �*�Q�M�7�2�`�2�M�+�2 �Q�M ���/�p���M�+�2�/
�G�2���`�M�B�M�; �h�2�+�?�M�Q�H�Q�;�B�2�b �U�A�*���G�h�ö�y�e�V �U�T�T�X �k�N�y�@ �k�N�k�V�X �E�2�`�F�`���/�2�-
�h�?�2 �L�2�i�?�2�`�H���M�/�b�, �A�1�1�1 �*�Q�K�T�m�i�B�M�; �a�Q�+�B�2�i�v�X

�(�R�j�) �L�2���H�- �.�X�J�X�- �� �J�+�E�2�M�x�B�2�- �S�X�C�X �U�k�y�R�R�V�X �S�m�i�i�B�M�; �i�?�2 �T�B�2�+�2�b �i�Q�@
�;�2�i�?�2�`�, �1�M�/�Q�K�2�i�`�B�Q�b�B�b �#�H�Q�;�b�- �+�Q�;�M�B�i�B�p�2 ���m�i�?�Q�`�B�i�v�- ���M�/ �+�Q�H�H���#�@
�Q�`���i�B�p�2 �B�M�7�Q�`�K���i�B�Q�M �#�2�?���p�B�Q�`�X �C�Q�m�`�M���H �Q�7 �i�?�2 �J�2�/�B�+���H �G�B�#�`���`�v
���b�b�Q�+�B���i�B�Q�M�- �N�N�U�k�V�- �R�k�d�@�R�j�9�X
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�(�R�9�) �S���m�H�- �_�X �U�k�y�y�3�V�X �h�r�B�i�i�2�` �#�`�2���F�b �/�Q�r�M �#���`�`�B�2�`�b �B�M �i�?�2
�+�H���b�b�`�Q�Q�K�X �_�2�i�`�B�2�p�2�/ �7�`�Q�K

�(�R�8�) �?�i�i�T�,�f�f���`�b�i�2�+�?�M�B�+���X�+�Q�K�f�Q�H�/�f�+�Q�M�i�2�M�i�f�k�y�y�3�f�y�j�f�i�r�B�i�i�2�`�@
�#�`�2���F�b�@�/�Q�r�M�@�#���`�`�B�2�`�b�@�B�M�@�i�?�2�@�+�H���b�b�`�Q�Q�K�X���`�b

�(�R�e�) �S�Q�i�i�2�`�- �C�X �U�R�N�N�e�V�X �_�2�T�`�2�b�2�M�i�B�M�; �`�2���H�B�i�v�, �.�B�b�+�Q�m�`�b�2�- �`�?�2�i�Q�`�B�+�-
���M�/ �b�Q�+�B���H �+�Q�M�b�i�`�m�+�i�B�Q�M�X �h�?�Q�m�b���M�/ �P���F�b�- �*���, �a���;�2�X

�(�R�d�) �a�?���z�2�`�- �a�X�*�X�- �G���+�F�2�v�- �a�X�S�X�- �� �"�Q�H�H�B�M�;�- �:�X�q�X �U�k�y�y�e�V�X �"�H�Q�;�;�B�M�;
���b �� �p�2�M�m�2 �7�Q�` �M�m�`�b�2 �7���+�m�H�i�v �/�2�p�2�H�Q�T�K�2�M�i�X �L�m�`�b�B�M�; �1�/�m�+���i�B�Q�M
�S�2�`�b�T�2�+�i�B�p�2�b�- �k�d�U�j�V�- �R�k�e���R�k�3�X

�(�R�3�) �a�i�2�7���M���+�- �a�X �U�k�y�y�e�V�X �.�B�b�T���i�+�?�2�b �7�`�Q�K �"�H�Q�;�B�b�i���M�, �� �i�`���p�2�H �;�m�B�/�2
�7�Q�` �i�?�2 �K�Q�/�2�`�M �#�H�Q�;�;�2�`�X �"�2�`�F�2�H�2�v�- �*���, �L�2�r �_�B�/�2�`�b�X

�(�R�N�) �a�i�B�H�2�`�- �:�X�J�X�- �� �S�?�B�H�H�2�Q�- �h�X �U�k�y�y�j�V�X �"�H�Q�;�;�B�M�; ���M�/ �#�H�Q�;�b�T�Q�i�b�,
���M ���H�i�2�`�M���i�B�p�2 �7�Q�`�K���i �7�Q�` �2�M�+�Q�m�`���;�B�M�; �`�2�~�2�+�i�B�p�2 �T�`���+�i�B�+�2
���K�Q�M�; �T�`�2�b�2�`�p�B�+�2 �i�2���+�?�2�`�b�X �1�/�m�+���i�B�Q�M�- �R�k�j�U�9�V�- �d�3�N���d�N�3�X

�(�k�y�) �q�B�H�H�B���K�b�- �C�X�"�X�- �� �C���+�Q�#�b�- �C�X �U�k�y�y�9�V�X �1�t�T�H�Q�`�B�M�; �i�?�2 �m�b�2 �Q�7 �#�H�Q�;�b
���b �H�2���`�M�B�M�; �b�T���+�2�b �B�M �i�?�2 �?�B�;�?�2�` �2�/�m�+���i�B�Q�M �b�2�+�i�Q�`�X ���m�b�i�`���H���b�B���M
�C�Q�m�`�M���H �Q�7 �1�/�m�+���i�B�Q�M���H �h�2�+�?�M�Q�H�Q�;�v�- �k�y�U�k�V�- �k�j�k���k�9�d�X

�(�k�R�) �o�B�`�F�m�b�- �a�X �U�k�y�y�3�V�X �l�b�2 �Q�7 �q�2�# �k�X�y �i�2�+�?�M�Q�H�Q�;�B�2�b �B�M �G�A�a �2�/�m�@
�+���i�B�Q�M�, �1�t�T�2�`�B�2�M�+�2�b ���i �h���H�H�B�M�M �l�M�B�p�2�`�b�B�i�v�- �1�b�i�Q�M�B���X �S�`�Q�;�`���K�,
�1�H�2�+�i�`�Q�M�B�+ �G�B�#�`���`�v ���M�/ �A�M�7�Q�`�K���i�B�Q�M �a�v�b�i�2�K�b�- �9�k�U�j�V�- �k�e�k�@�k�d�9�X
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Introduction

�L�2�r �r�2�#�@�i�2�+�?�M�Q�H�Q�;�B�2�b �+���M �7���+�B�H�B�i���i�2 �b�+�B�2�M�i�B�}�+ ���M�/ �#�m�b�B�M�2�b�b �r�Q�`�F
���M�/ �`�2�b�2���`�+�? �B�M �K���M�v �r���v�b�X �h�?�2 �+�`�B�i�B�+���H ���b�T�2�+�i �B�b �r�?�B�+�? �b�i�`�m�+�i�m�`�2�b
���M�/ �K�2�i�?�Q�/�b ���`�2 �i�Q �#�2 �m�b�2�/ �i�Q �2�H�B�+�B�i �i�?�2 �#�2�b�i �Q�m�i �Q�7 �i�?�2 �2�t�B�b�i�@
�2�M�i �`�2�b�Q�m�`�+�2�b�\ �h�?�2 �B�M�7�Q�`�K���i�B�Q�M�@�Q�p�2�`�H�Q���/ �B�b �T�`�2�b�2�M�i �B�M ���H�H�@�/���v �H�B�7�2
���M�/ �b�+�B�2�M�+�2�b�X �_�2�+�Q�K�K�2�M�/�2�` �b�v�b�i�2�K�b �i�`�v �i�Q �b�Q�H�p�2 �i�?�B�b �T�`�Q�#�H�2�K ���M�/
�?���p�2 �M�Q�i �Q�M�H�v �2�b�i���#�H�B�b�?�2�/ �B�M �2�@�+�Q�K�K�2�`�+�2�- �#�m�i ���H�b�Q �B�M �i�?�2 �+�Q�H�H���#�Q�`�@
���i�B�p�2 �r�2�#�- �b�m�+�? ���b �Q�M �a�Q�+�B���H�@�"�Q�Q�F�K���`�F�B�M�; �T�H���i�7�Q�`�K�b �(�>�2�+�F�f�S�2�i�2�`�b
�R�y�)�X �A�M �i�?�B�b �T���T�2�`�- �r�2 ���M���H�v�x�2 �� �/���i���#���b�2 �Q�7 �`�2�+�Q�`�/�b �7�Q�m�M�/ �Q�M �"�B�#�@
�b�Q�M�Q�K�v�- �*�B�i�2�l�G�B�F�2 ���M�/ �*�Q�M�M�Q�i�2�� �� �i�?�`�2�2 �a�Q�+�B���H�@�"�Q�Q�F�K���`�F�B�M�; �a�v�b�@
�i�2�K�b �7�Q�` �b�+�B�2�M�i�B�}�+ �`�2�7�2�`�2�M�+�2�b �� ���M�/ �2�t�T�H�Q�`�2�/ �i�?�2 �i�`�B�T���`�i�B�i�2 �+�Q�M�M�2�+�@
�i�B�Q�M �Q�7 �m�b�2�`�b�- �/�Q�+�m�K�2�M�i�b ���M�/ �i���;�b �#�v �i�?�`�2�2 �K�2���b�m�`�2�K�2�M�i �K�2�i�?�Q�/�b�X
�q�2 �+�Q�M�+�2�M�i�`���i�2�/ �Q�M �i�r�Q �`�2�b�2���`�+�? �[�m�2�b�i�B�Q�M�b �+�Q�M�+�2�`�M�B�M�; �i�?�2 �`�2�+�Q�K�@
�K�2�M�/���i�B�Q�M �Q�7 �b�B�K�B�H���` �m�b�2�`�b�, �R�V ���`�2 �i�?�2�`�2 �/�B�z�2�`�2�M�+�2�b �r�?�2�M �r�2 ���T�T�H�v
�/�B�z�2�`�2�M�i �+�Q�2�{�+�B�2�M�i�b �U�.�B�+�2�- �*�Q�b�B�M�m�b�- �C���+�+���`�/�@�a�M�2���i�?�V�\�- ���M�/ �k�V ���`�2
�i�?�2�`�2 �/�B�z�2�`�2�M�+�2�b �r�?�2�M �r�2 ���T�T�H�v �b�?���`�2�/ �/�Q�+�m�K�2�M�i�b �Q�` �b�?���`�2�/ �i���;�b�\
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�K�2�M�/�2�` �b�v�b�i�2�K�b ���M�/ �?�v�#�`�B�/ �7�Q�`�K�b �Q�7 �i�?�2�b�2 �i�r�Q �(�S�2�i�2�`�b �y�N�- �a�x�Q�K�b�x�Q�`
�y�d�)�X �a�Q�+�B���H�@�"�Q�Q�F�K���`�F�B�M�; �a�v�b�i�2�K�b �U�a�"�a�V �K���B�M�H�v �+�Q�M�+�2�M�i�`���i�2 �Q�M �i�?�2
�m�b�2�`�b�ö ���+�i�B�p�B�i�B�2�b ���M�/ �i�?�2�`�2�7�Q�`�2 �Q�M �+�Q�H�H���#�Q�`���i�B�p�2 �}�H�i�2�`�B�M�; �U�*�6�V�- �K�Q�`�2
�T�`�2�+�B�b�2�H�v �7�Q�H�F�b�Q�M�Q�K�v�@�#���b�2�/ �*�6�, �A�M �� �a�"�a�- �r�?�2�`�2 �m�b�2�` �#�Q�Q�F�K���`�F
�`�2�b�Q�m�`�+�2�b ���M�/ �i���; �i�?�2�K �#�v �F�2�v�r�Q�`�/�b�- �i�?�2 �i�`�B�T���`�i�B�i�2 �m�b�2�`�@�`�2�b�Q�m�`�+�2�@
�i���; �+�Q�M�M�2�+�i�B�Q�M �+���M �#�2 �m�b�2�/ �i�Q �`�2�+�Q�K�K�2�M�/ �b�B�K�B�H���` �`�2�b�Q�m�`�+�2�b ���M�/
���H�b�Q �b�B�K�B�H���` �m�b�2�`�b�X �a�Q �7���` �K���M�v ���H�;�Q�`�B�i�?�K�b �+�Q�M�+�2�M�i�`���i�2 �Q�M �+�Q�+�B�i���@
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�(�2�X�;�X �G�B���M�; �y�3�- �w���M���`�/�B�f�*���T�`�� �y�3�- �w�?�2�M�f�G�B�f�u�2�m�M�; �y�N�)�- �7�2�r �Q�M �m�b�2�`
�`�2�+�Q�K�K�2�M�/���i�B�Q�M�b �(�G�m�Q �2�i ���H�X �y�3�)�X �*�Q�K�T���`�B�b�Q�M�b �Q�7 �/�B�z�2�`�2�M�i �b�B�K�B�H���`�@
�B�i�v �K�2���b�m�`�2�b ���M�/ ���H�;�Q�`�B�i�?�K�b �+���M �#�2 �7�Q�m�M�/ �B�M �(�*���+�?�2�/�� �2�i ���H�X �R�R�)�-
�(�1�;�;�?�2 �y�N�) ���M�/ �(�>���K�2�`�b �2�i ���H�X �3�N�)�X �(�_�Q�`�p�B�; �N�N�) �+�Q�M�+�2�M�i�`���i�2�b �Q�M
�i�?�2 �p�B�b�m���H �2�t�T�H�Q�`���i�B�Q�M �Q�7 �K�2���b�m�`�2�b �#���b�2�/ �Q�M �/�B�z�2�`�2�M�i �b�+���H�B�M�; �K�2�i�?�@
�Q�/�b�X �A�M �i�?�B�b �T���T�2�` �r�2 ���H�b�Q �+�Q�K�T���`�2 �/�B�z�2�`�2�M�i �+�Q�2�{�+�B�2�M�i�b�- �#�m�i �B�M �i�?�2
�b�2�+�Q�M�/ �b�i�2�T �+�Q�K�T���`�2 �i�?�2 �/�B�z�2�`�2�M�+�2�b �#�2�i�r�2�2�M �m�b�2�` �`�2�+�Q�K�K�2�M�/���i�B�Q�M
�#���b�2�/ �Q�M �`�2�b�Q�m�`�+�2�b �Q�M �i�?�2 �Q�M�2 �?���M�/ ���M�/ �#���b�2�/ �Q�M �i���;�b �Q�M �i�?�2 �Q�i�?�2�`�X

Methods

�A�M �i�?�B�b �T���T�2�` �r�2 �m�b�2 �i�?�2 �.�B�+�2�- �*�Q�b�B�M�m�b ���M�/ �C���+�+���`�/�@�a�M�2���i�? �+�Q�2�7�@
�}�+�B�2�M�i �i�Q �K�2���b�m�`�2 �i�?�2 �b�B�K�B�H���`�B�i�v �#�2�i�r�2�2�M �m�b�2�`�b �Q�7 �i�?�2 �a�"�a �"�B�#�@
�b�Q�M�Q�K�v�- �*�B�i�2�l�G�B�F�2 ���M�/ �*�Q�M�M�Q�i�2�� ���M�/ ���M���H�v�x�2 �i�?�2 �/�B�z�2�`�2�M�i �`���M�F�B�M�;
�`�2�b�m�H�i�b �+�Q�M�+�2�`�M�B�M�; �i�?�2 �m�b�2�`�b�ö �B�M�7�Q�`�K���i�B�Q�M �M�2�2�/�b�X ���+�+�Q�`�/�B�M�; �i�Q �(�o���M
�1�+�F�f�q���H�i�K���M �y�3�) �� �b�B�K�B�H���`�B�i�v �K�2���b�m�`�2 �U�i�?�2�v �m�b�2�/ �B�i �7�Q�` �+�Q�+�B�i���i�B�Q�M�b�V
�b�?�Q�m�H�/ �7�m�H�}�H�H �i�r�Q �+�Q�M�/�B�i�B�Q�M�b�,

�R �h�?�2 �b�B�K�B�H���`�B�i�v �#�2�i�r�2�2�M �i�r�Q �m�b�2�`�b �b�?�Q�m�H�/ �#�2 �K���t�B�K���H �B�7 �i�?�2
�ó�T�`�Q�}�H�2�b �/�B�z�2�` �#�v ���i �K�Q�b�i �� �K�m�H�i�B�T�H�B�+���i�B�p�2 �+�Q�M�b�i���M�i�ô �U�T�X�R�e�8�9�V�X
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�(�N�) �q�Q�?�M�- �.�X�u�X�- �G���K�T�2�- �*�X�- �o�B�i���F�- �C�X�- ���M�/ �1�H�H�B�b�Q�M�- �L�X�"�X�- �k�y�R�R�-
�*�Q�Q�`�/�B�M���i�B�M�; �i�?�2 �Q�`�/�B�M���`�v�, �b�Q�+�B���H �B�M�7�Q�`�K���i�B�Q�M �m�b�2�b �Q�7 �6���+�2�@
�#�Q�Q�F �#�v ���/�m�H�i�b�- �A�M�, �S�`�Q�+�2�2�/�B�M�;�b �Q�7 �i�?�2 �k�y�R�R �B�*�Q�M�7�2�`�2�M�+�2�-
�a�2���i�i�H�2�- �l�a�� �3�X�@�R�R�X �6�2�#�`�m���`�v �k�y�R�R�X



WIKILEAKS COMMENTS

�$ �4�X�D�O�L�W�D�W�L�Y�H���,�Q�Y�H�V�W�L�J�D�W�L�R�Q

�1�R�D���$�K�D�U�R�Q�\
�%�D�U���,�O�D�Q���8�Q�L�Y�H�U�V�L�W�\�� �,�V�U�D�H�O

�A�M�i�2�`�M�2�i �+�Q�K�K�2�M�i�b ���`�2 �T���`�i �Q�7 �l�b�2�` �:�2�M�2�`���i�2�/ �*�Q�M�i�2�M�i �U�l�:�*�V�-
�r�?�2�`�2 �m�b�2�`�b �2�t�T���M�/ �Q�M�- �+�`�B�i�B�[�m�2�- ���M�/ �2�t�T�`�2�b�b �i�?�2�B�` �B�/�2���b ���#�Q�m�i �p���`�B�@
�Q�m�b �i�Q�T�B�+�b �B�M �M�2�r�b ���M�/ �M�Q�M�@�M�2�r�b �+�Q�M�i�2�t�i�b�X

�h�?�2 �+�m�`�`�2�M�i �b�i�m�/�v �7�Q�+�m�b�2�b �Q�M �q�B�F�B�G�2���F�b���� �M�Q�M�@�T�`�Q�}�i �K�2�/�B�� �Q�`�@
�;���M�B�x���i�B�Q�M �i�?���i �b�2�2�F�b �i�Q �/�2�H�B�p�2�` �B�K�T�Q�`�i���M�i �M�2�r�b ���M�/ �B�M�7�Q�`�K���i�B�Q�M
�i�Q �i�?�2 �T�m�#�H�B�+�����M�/ ���B�K�b �i�Q �2�t�T�H�Q�`�2 �q�B�F�B�G�2���F�b�ö �r�Q�`�H�/�r�B�/�2 �B�K�T���+�i
���K�Q�M�;�b�i �`�2���/�2�`�b �Q�7 �i�?�`�2�2 �Q�M�H�B�M�2 �M�2�r�b�T���T�2�`�b�- ���b �2�t�T�`�2�b�b�2�/ �i�?�`�Q�m�;�?
�`�2���/�2�` �+�Q�K�K�2�M�i�b�X �1���+�? �Q�7 �i�?�2 �M�2�r�b�T���T�2�`�b���h�?�2 �L�2�r �u�Q�`�F �h�B�K�2�b
�B�M �i�?�2 �l�M�B�i�2�/ �a�i���i�2�b�- �h�?�2 �:�m���`�/�B���M �B�M �i�?�2 �l�M�B�i�2�/ �E�B�M�;�/�Q�K ���M�/
�u�M�2�i �B�M �A�b�`���2�H���B�b �� �K���D�Q�`�- �T�Q�T�m�H���` �+�?���M�M�2�H �Q�7 �+�Q�K�K�m�M�B�+���i�B�Q�M �B�M
�B�i�b �+�Q�m�M�i�`�v�X �h�?�B�b �b�i�m�/�v ���B�K�b �i�Q �+�?���`���+�i�2�`�B�x�2 ���M�/ ���M���H�v�x�2 �i�?�2 �K���B�M
�i�?�2�K�2�b ���b �2�t�T�`�2�b�b�2�/ �i�?�`�Q�m�;�? �`�2���/�2�` �+�Q�K�K�2�M�i�b�X �h�?�2 �i�r�Q �T�`�B�K���`�v
�`�2�b�2���`�+�? �[�m�2�b�i�B�Q�M�b ���`�2�, �R�X �q�?���i ���`�2 �i�?�2 �K���B�M �i�?�2�K�2�b �i�?���i ���`�2
�2�t�T�`�2�b�b�2�/ �B�M �i�?�2 �+�Q�K�K�2�M�i�b�\ �k�X �A�b �i�?�2�`�2 �� �/�B�z�2�`�2�M�+�2 ���K�Q�M�; �i�?�2
�i�?�`�2�2 �Q�M�H�B�M�2 �M�2�r�b�T���T�2�`�b �+�Q�M�+�2�`�M�B�M�; �i�?�2 �i�?�2�K�2�b �2�t�T�`�2�b�b�2�/ �i�?�`�Q�m�;�?
�i�?�2 �+�Q�K�K�2�M�i�b�\

�h�?�2 �`�2�b�2���`�+�? �}�M�/�B�M�;�b �K���v �7���+�B�H�B�i���i�2 �B�K�T�`�Q�p�2�/ �m�M�/�2�`�b�i���M�/�B�M�;�- �7�Q�`
�#�Q�i�? �i�?�2 �H���v�K���M ���M�/ �7�Q�` �K�2�/�B�� �Q�` �B�M�7�Q�`�K���i�B�Q�M �`�2�b�2���`�+�?�2�`�b�- �Q�7 �i�?�2
�T�Q�r�2�` ���M�/ �B�K�T���+�i �Q�7 �i�?�2 �K�2�/�B�� ���M�/ �B�M�7�Q�`�K���i�B�Q�M �Q�M �Q�m�` �/���B�H�v �H�B�p�2�b�X

�h�?�B�b �T���T�2�` �T�`�2�b�2�M�i�b ���M ���M���H�v�b�B�b �Q�7 �+�Q�K�K�2�M�i�b �r�?�B�+�? �r�2�`�2 �+�Q�H�H�2�+�@
�i�2�/ �Q�M �.�2�+�2�K�#�2�` �R�b�i �k�y�R�y�- �i�?�`�2�2 �/���v�b ���7�i�2�` �i�?�2 �q�B�F�B�G�2���F�b �2�/�B�i�Q�`�b
�#�2�;���M �`�2�H�2���b�B�M�; �?�m�;�2 ���K�Q�m�M�i�b �Q�7 �H�2���F�b �7�`�Q�K ���H�H �Q�p�2�` �i�?�2 �r�Q�`�H�/�X �h�?�2
�`�2�b�2���`�+�?�2�` �+�Q�M�/�m�+�i�2�/ �� �+�Q�M�i�2�M�i ���M���H�v�b�B�b �Q�M �� �b���K�T�H�2 �Q�7 �i�?�2 �+�Q�K�@
�K�2�M�i�b�X �h�?�2 ���m�i�?�Q�` �2�M�i�2�`�2�/ �i�?�2 �r�Q�`�/ �ô�q�B�F�B�G�2���F�b�ô �B�M �i�?�2 �b�2���`�+�?
�2�M�;�B�M�2 �Q�7 �2���+�? �M�2�r�b�T���T�2�` �Q�M �R �.�2�+�2�K�#�2�`�- �k�y�R�y�X �o���`�B�Q�m�b ���M�b�r�2�`�b



������ �,�6�6�2�0�( ��������

�r�2�`�2 �`�2�i�`�B�2�p�2�/�- �#�m�i �i�?�2 ���m�i�?�Q�` �/�2�+�B�/�2�/ �i�Q �7�Q�+�m�b �Q�M ���`�i�B�+�H�2�b �i�?���i �/�B�/
�M�Q�i �+�Q�M�+�2�M�i�`���i�2 �Q�M �� �b�T�2�+�B�}�+ �2�p�2�M�i�- �#�m�i �`���i�?�2�` �Q�M �i�?�Q�b�2 �`�2�H���i�B�M�;
�i�Q �i�?�2 �q�B�F�B�G�2���F�b �T�?�2�M�Q�K�2�M�Q�M �7�`�Q�K �� �r�B�/�2�- �;�2�M�2�`���H �T�2�`�b�T�2�+�i�B�p�2�-
���b �2�t�T�`�2�b�b�2�/ �B�M �b�Q�K�2 �+���b�2�b �B�M �i�?�2 �2�/�B�i�Q�`�B���H �+�Q�H�m�K�M�b �Q�` �i�?�2 �Q�T�B�M�B�Q�M
�T���;�2�b�X �h�?�2 �`�2�b�2���`�+�?�2�` �+�?�Q�b�2 �Q�M�2 ���`�i�B�+�H�2 �7�`�Q�K �u�M�2�i �r�B�i�? �R�N�d �+�Q�K�@
�K�2�M�i�b�- �Q�M�2 ���`�i�B�+�H�2 �7�`�Q�K �h�?�2 �L�2�r �u�Q�`�F �h�B�K�2�b �r�B�i�? �j�d�e �+�Q�K�K�2�M�i�b�-
���M�/ �Q�M�2 ���`�i�B�+�H�2 �7�`�Q�K �h�?�2 �:�m���`�/�B���M �r�B�i�? �j�8�3 �+�Q�K�K�2�M�i�b�X �� �b���K�T�H�2
�Q�7 �8�N�d �+�Q�K�K�2�M�i�b �r���b �b�2�H�2�+�i�2�/�, �k�y�y �7�`�Q�K �h�?�2 �L�2�r �u�Q�`�F �h�B�K�2�b�- �k�y�y
�7�`�Q�K �h�?�2 �:�m���`�/�B���M�- ���M�/ �R�N�d �7�`�Q�K �u�M�2�i�X �h�?�2 �+�Q�K�K�2�M�i�b �7�`�Q�K �h�?�2
�L�2�r �u�Q�`�F �h�B�K�2�b ���M�/ �7�`�Q�K �h�?�2 �:�m���`�/�B���M �r�2�`�2 �`���M�/�Q�K�H�v �b�2�H�2�+�i�2�/
�#�v �/�`���r�B�M�; �2�p�2�`�v �i�?�B�`�/ �+�Q�K�K�2�M�i �7�`�Q�K �2���+�? �M�2�r�b�T���T�2�`�X ���H�H �u�M�2�i
�+�Q�K�K�2�M�i�b �r�2�`�2 �b�2�H�2�+�i�2�/�X �h�?�2 �/�2�b�+�`�B�T�i�B�p�2 �b�i���i�B�b�i�B�+���H ���M���H�v�b�B�b ���M�/
�i�?�2 �+�Q�M�i�2�M�i ���M���H�v�b�B�b �r�2�`�2 �+�Q�M�/�m�+�i�2�/ �Q�M �i�?�2�b�2 �8�N�d �+�Q�K�K�2�M�i�b�X �h�?�2
�b�2�+�Q�M�/ �T�?���b�2 �Q�7 �i�?�2 �`�2�b�2���`�+�? �B�M�p�Q�H�p�2�/ �� �b�i���i�B�b�i�B�+���H �/�2�b�+�`�B�T�i�B�p�2 ���M���@
�H�v�b�B�b ���M�/ �i�?�2 �i�?�B�`�/ �T�?���b�2 �B�M�p�Q�H�p�2�/ �� �+�Q�M�i�2�M�i ���M���H�v�b�B�b�X �A�M �Q�`�/�2�` �i�Q
�+�H���b�b�B�7�v �i�?�2 �+�Q�K�K�2�M�i�b�- �i�?�2 ���m�i�?�Q�` �/�B�p�B�/�2�/ �2���+�? �+�Q�K�K�2�M�i �B�M�i�Q �m�M�B�i�b
�Q�7 �K�2���M�B�M�;�- �r�?�B�+�? �+�Q�K�T�`�B�b�2 �i�?�2 �m�M�B�i�b �Q�7 ���M���H�v�b�B�b�X �� �m�M�B�i �Q�7 �K�2���M�@
�B�M�; �+���M �#�2 �� �T�?�`���b�2�- �� �b�2�M�i�2�M�+�2�- �Q�` �b�2�p�2�`���H �b�2�M�i�2�M�+�2�b �i�?���i �+�Q�M�p�2�v
�Q�M�2 �K�2�b�b���;�2�X �h�?�2 �i�2�`�K �r���b �+�Q�B�M�2�/ �#�v �>�2�M�`�B �U�R�N�N�k�V�- �r�?�Q ���`�;�m�2�/
�i�?���i �+�Q�K�T�m�i�2�`�@�K�2�/�B���i�2�/ �+�Q�K�K�m�M�B�+���i�B�Q�M �K�2�b�b���;�2�b �?���/ �K�Q�`�2 �i�?���M
�Q�M�2 �m�M�B�i �Q�7 �K�2���M�B�M�;�- ���M�/ �i�?���i �Q�M�2 �b�?�Q�m�H�/ �/�2�}�M�2 �B�i�b �Q�r�M �`�2�H�2�p���M�i
�m�M�B�i �Q�7 �K�2���M�B�M�;�X �h�?�2 �8�N�d �+�Q�K�K�2�M�i�b �+�Q�M�b�B�b�i�2�/ �Q�7 �R�k�y�y �m�M�B�i�b �Q�7 ���M���@
�H�v�b�B�b�X �1���+�? �+�H���b�b�B�}�+���i�B�Q�M �r���b ���b�b�2�b�b�2�/ �#�v �� �b�B�M�;�H�2 �+�H���b�b�B�}�2�` ���M�/ �i�?�2�M
�+�`�Q�b�b�@�+�?�2�+�F�2�/ �#�v �� �b�2�+�Q�M�/ �+�H���b�b�B�}�2�`�X�h�?�2 �}�M���H �T�2�`�+�2�M�i���;�2 �Q�7 ���;�`�2�2�@
�K�2�M�i �7�Q�` ���H�H �+�Q�/�B�M�; �/�2�+�B�b�B�Q�M�b �r���b �N�k�W�- �b�m�;�;�2�b�i�B�M�; �i�?���i �i�?�2 �+�Q�/�B�M�;
�+�H���b�b�B�}�+���i�B�Q�M �m�b�2�/ �r���b �`�2�H�B���#�H�2�X

�h�?�2 �M�2�t�i �b�2�+�i�B�Q�M�b �T�`�2�b�2�M�i �i�?�2 �K���B�M �}�M�/�B�M�;�b�X �h�?�2 �+�Q�M�i�2�M�i ���M���H�v�b�B�b
�`�2�p�2���H�b �/�B�z�2�`�2�M�+�2�b �#�2�i�r�2�2�M �h�?�2 �L�2�r �u�Q�`�F �h�B�K�2�b�- �h�?�2 �:�m���`�/�B���M �Q�M
�Q�M�2 �?���M�/ ���M�/ �u�M�2�i �Q�M �i�?�2 �Q�i�?�2�`�X �A�M �#�Q�i�? �h�?�2 �L�2�r �u�Q�`�F �h�B�K�2�b ���M�/
�h�?�2 �:�m���`�/�B���M �i�?�2 �q�B�F�B�H�2���F�b �B�b�b�m�2 �B�b �Q�7 �K���D�Q�` �B�M�i�2�`�2�b�i�- ���i�i�`���+�i�B�M�;
�K�m�+�? �+�Q�K�K�2�M�i�2�` ���i�i�2�M�i�B�Q�M�X �A�M �h�?�2 �L�2�r �u�Q�`�F �h�B�K�2�b �i�?�2 �q�B�F�B�H�2���F�b
�i�Q�T�B�+ �+�Q�K�T�`�B�b�2�b ���#�Q�m�i �k�d�X�d�y�W �Q�7 �i�Q�i���H �m�M�B�i�b �Q�7 ���M���H�v�b�B�b ���M�/ �B�M�+�H�m�/�2�b
�p���`�B�Q�m�b ���b�T�2�+�i�b �b�m�+�? ���b�, �7�Q�` ���M�/ ���;���B�M�b�i �q�B�F�B�H�2���F�b�- �7�Q�` ���M�/ ���;���B�M�b�i
���b�b���M�;�2�- �q�B�F�B�H�2���F�b�ö �p���H�m�2�- �B�K�T���+�i ���M�/ �T�Q�H�B�+�v�X �A�M �h�?�2 �:�m���`�/�@
�B���M �i�?�2 �q�B�F�B�H�2���F�b �B�b�b�m�2 �B�b �H���`�;�2�` ���M�/ ���+�+�Q�m�M�i�b �7�Q�` �9�k�X�d�k�W �Q�7 �i�Q�i���H
�m�M�B�i�b �Q�7 ���M���H�v�b�B�b ���M�/ �B�M�+�H�m�/�2�b �i�?�2 �b���K�2 ���b�T�2�+�i�b�X �h�?�B�b �#�`�Q���/ �+���i�@
�2�;�Q�`�v�, �q�B�F�B�H�2���F�b �i�?���i �r���b �7�Q�m�M�/ �B�M �#�Q�i�? �h�?�2 �L�2�r �u�Q�`�F �h�B�K�2�b ���M�/



�:�L�N�L�/�H�D�N�V���&�R�P�P�H�Q�W�V ������

�h�?�2 �:�m���`�/�B���M�- �`�2�~�2�+�i�b �`�2���/�2�`�b�ö �B�M�i�2�`�2�b�i �B�M �i�?�2 �T�m�`�2 �T�?�2�M�Q�K�2�M�Q�M �Q�7
�q�B�F�B�H�2���F�b�- ���b �`�2���/�2�`�b �i�`�v �i�Q �+�Q�M�p�2�v �i�?�2�B�` �b�m�T�T�Q�`�i �Q�` �T�`�Q�i�2�b�i ���;���B�M�b�i
�i�?�B�b �T�?�2�M�Q�K�2�M�Q�M�- �/�B�b�+�m�b�b�B�M�; �B�i�b �p���H�m�2�- �T�Q�H�B�+�v�- ���M�/ �B�K�T���+�i�X �h�?�2�b�2
�}�M�/�B�M�;�b �K���v �#�2 ���b�b�Q�+�B���i�2�/ �r�B�i�? �i�?�Q�b�2 �Q�7 �E�B�b�B�H�2�p�B�+�?�- �_�Q�?�`�/���M�i�x�-
���M�/ �E�2�B�K �U�k�y�R�y�V�- �r�?�Q �2�t���K�B�M�2�/ �m�b�2�` �+�Q�K�K�2�M�i�b �Q�M �6�H�B�+�F�2�`�- �+�H���B�K�@
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A!ordances for user-to-user mediation in the whole
information behaviour life cycle
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Examples of mediation flows (single arrows in Fig. 1) between 
information resources could be users talking �W�R�� �H�D�F�K�� �R�W�K�H�U�� ���µ�K�X�P�D�Q���Æ 
�K�X�P�D�Q�¶���� �R�U�� �I�O�\�H�U�V�� �L�Q�� �W�K�H�� �S�K�\�V�L�F�D�O�� �O�L�E�U�D�U�\�� �S�R�L�Q�W�L�Q�J�� �W�R�� �O�L�E�U�D�U�\�� �Z�H�E�� �S�D�J�H�V��
���µ�S�K�\�V�L�F�D�O���Æ �G�L�J�L�W�D�O�¶�������0�H�G�L�D�W�L�R�Q���I�O�R�Z�V���F�D�Q���E�H���F�R�P�E�L�Q�H�G�� �L�Q�W�R�� �O�R�Q�J�H�U���F�K�D�L�Q�V��
and loops across all modalities in the model. See more examples in [1]. 

On this background, the outlined integrative interface comprises all 
affordances for how the user in the center of the model can take active part 
and interact across social, physical, and digital information spaces in the 
library �± important in a participatory library setting. In other words, the 
presented approach suggests thinking affordances, design, usability, user 
participation, and behavioural traces across all contact surfaces between 
users and information resources �± and not only such features in digital 
interfaces. 

 

F igure 1. �,�Q�W�H�J�U�D�W�L�Y�H�� �P�X�O�W�L�P�R�G�D�O�� �L�Q�W�H�U�I�D�F�H�� �P�R�G�H�O�� �>������ ���@���� �8�V�H�U�� �L�Q�� �F�H�Q�W�H�U�� �Z�L�W�K�L�Q�� �µ�V�R�F�L�R-
cognitive-�H�P�E�R�G�L�H�G�¶�� �F�R�Q�W�H�[�W�� ���E�U�R�N�H�Q�� �O�L�Q�H�� �F�L�U�F�O�H���� �L�Q�W�H�U�D�F�W�V�� ���G�R�X�E�O�H�� �D�U�U�R�Z�V���� �Z�L�W�K�� �K�X�P�D�Q��
(hum.), physical (phys.) and digital (dig.) information resources. Between resources are 
mediation flows (single arrows). See more details and explanations in [1]. 

3. A F F O RD A N C ES F O R USE R-T O-USE R 
M E DI AT I O N IN T H E W H O L E IN F O R M AT I O N 
B E H AV I O UR L I F E C Y C L E 

In the participatory library outlined above, different affordances for user-to-
user mediation are essential: How well do library interfaces allow users to 
leave behavioural traces by creating, storing and sharing informational 
content, and how easy is it for users to find and learn from such content in all 
parts �R�I���W�K�H���O�L�E�U�D�U�\�¶�V���L�Q�W�H�J�U�D�W�L�Y�H���L�Q�W�H�U�I�D�F�H���D�V���P�R�G�H�O�O�H�G���L�Q���)�L�J�������" 
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In Library and Information Science (LIS), human information behaviour 

�K�D�V���E�H�H�Q���G�H�I�L�Q�H�G���D�V���³�W�K�H���W�R�W�D�O�L�W�\���R�I���K�X�P�D�Q���E�H�K�D�Y�L�R�U���L�Q���U�H�O�D�W�L�R�Q���W�R���V�R�X�U�F�H�V���D�Q�G��
channels of information, including both active and passive information 
�V�H�H�N�L�Q�J���� �D�Q�G�� �L�Q�I�R�U�P�D�W�L�R�Q�� �X�V�H�´�� �>�����@���� �7�K�H�� �I�U�D�P�H�Z�R�U�N�� �R�X�W�O�L�Q�H�G�� �L�Q�� �W�K�L�V�� �S�D�S�H�U��
unfolds the view on human information behaviour by dividing it into five 
main facets �± key facets in LIS research �± dealing with how humans create, 
store, share, find and learn when handling different kinds of informational 
content, cf. Fig. 2.  

�7�K�H�� �Q�R�W�L�R�Q�� �R�I�� �µ�L�Q�I�R�U�P�D�W�L�R�Q�� �X�V�H�¶�� �L�Q�� �:�L�O�V�R�Q�¶�V�� �G�H�I�L�Q�L�W�L�R�Q�� �D�E�R�Y�H�� �L�V�� �W�K�X�V��
expanded into more facets in order to comprise augmented affordances for 
�X�V�H�U�V�¶���L�Q�I�R�U�P�D�W�L�R�Q���E�H�K�D�Yiour in a participatory library setting. 

�7�K�H�� �U�H�V�X�O�W�L�Q�J�� �µ�V�W�L�F�N�� �P�D�Q�¶�� �L�Q�� �)�L�J���� ���� �U�H�S�U�H�V�H�Q�W�V�� �W�K�H�� �X�V�H�U�� �L�Q�� �)�L�J���� ������ �D�� �X�V�H�U��
who can handle information in different ways in different situations. The 
order of the five facets should not be understood strictly linearly, as different 
types of information behaviour can occur in different order in different 
informational processes.  

 

F igure 2. �6�L�P�S�O�L�I�L�H�G���µ�O�L�I�H���F�\�F�O�H�¶ model of human information behaviour. 
 

In Fig. 3 below, more verbs related to human information behaviour have 
been added to the five facets. The dots indicate that even more verbs of 
course are possible. Some verbs may also overlap different facets in the 
model. 
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F igure 3. Extended �µ�O�L�I�H���F�\�F�O�H�¶ model of human information behaviour. 
Participatory libraries provide affordances for users to participate actively in all five facets. 

 
Traditionally, libraries have mainly provided affordances for users to 

participate actively in the two facets find and learn in the information 
behaviour life cycle model. In a truly participatory library, there are 
�µ�D�I�I�R�U�G�D�Q�F�H�V���������¶ for users to participate actively in all five main behavioural 
facets in the model. That is, besides the traditional facets find and learn, 
users should also be able to create, store and share informational content as 
part of the integrative library interface, e.g. in online catalogues, wikis, 
�E�O�R�J�V�����R�U���L�Q���W�K�H���O�L�E�U�D�U�\�¶�V���S�K�\�V�L�F�D�O���V�H�W�W�L�Q�J�V���� 

In other words, participatory approaches like Library 2.0 provide more 
affordances for user-to-user mediation both with regard to leaving 
behavioural traces (create, store, share) and to following such traces (find, 
learn). 

4. DIR E C T A ND INDIR E C T USE R-T O-USE R 

M E DI AT I O N A ND SO C I A L N AV I G AT I O N 

As already indicated in the introduction, user-to-user mediation and social 
navigation are closely connected; user-to-user mediation thus provides 
communicative cues including behavioural traces that may guide social 
navigation. As noted in the introduction, social navigation deals with 
�³�P�R�Y�L�Q�J�� �W�K�U�R�X�J�K�� �D�Q�� �L�Q�I�R�U�P�D�W�L�R�Q�� �V�S�D�F�H�� �D�Q�G��exploiting the activities and 
orientations of others �L�Q�� �W�K�D�W�� �V�S�D�F�H�´�� �>������ �S���� �������@���� �,�Q�� �R�W�K�H�U�� �Z�R�U�G�V���� �V�R�F�L�D�O��
�Q�D�Y�L�J�D�W�L�R�Q�� �G�H�D�O�V�� �Z�L�W�K�� �D�F�W�L�Y�L�W�L�H�V�� �R�I�� �X�V�H�U�V�� �E�H�L�Q�J�� �J�X�L�G�H�G�� �E�\�� �R�W�K�H�U�� �X�V�H�U�V�¶��
activities that have been mediated in some way between users in a given 
space. Human, physical and digital parts of libraries (Fig. 1) function as 
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important means for such user-to-user mediation that may guide social 
navigation as will be elaborated in more details in this section.  

Table 1 below is based on a differentiation between direct and indirect 
social navigation [cf. 6]. As shown in Table 1, direct user-to-user mediation 
and social navigation deal with users in direct, synchronous, contact with 
other users, whereas indirect user-to-user mediation and social navigation 
deal with users in indirect, asynchronous, and often anonymous contact, with 
left-behind behavioural traces as mediating means between the users. 

In Table 1, two extra differentiating layers have been added;  

(1) whether the user-to-user mediation and social navigation take place 
in physical or digital spaces 

(2) �Z�K�H�W�K�H�U���W�K�H���µ�W�U�D�F�H-�O�H�D�Y�L�Q�J�¶���D�F�W�L�Y�L�W�\���L�V�� �L�Q�W�H�Q�G�H�G�� �R�U���X�Q�L�Q�W�H�Q�G�H�G���E�\���W�K�H��
�µ�W�U�D�F�H���O�H�D�Y�H�U�¶���� 

For example, a user may discover behavioural traces in the shape of books 
left behind after use on a table by other users in a physical library (cf. Fig. 
4a). This indirect user-to-�X�V�H�U�� �P�H�G�L�D�W�L�R�Q�� �P�D�\�� �Q�R�W�� �E�H�� �L�Q�W�H�Q�G�H�G�� �E�\�� �W�K�H�� �µ�W�U�D�F�H��
�O�H�D�Y�H�U�V�¶�� �E�X�W�� �L�V�� �S�H�U�F�H�L�Y�H�G�� �E�\�� �W�K�H�� �µ�W�U�D�F�H�� �I�L�Q�G�H�U�¶�� �L�Q�� �K�L�V�� �R�U�� �K�H�U�� �L�Q�G�L�U�H�F�W�� �V�R�F�L�D�O��
navigation. 

 
Table 1. Typology for direct and indirect user-to-user mediation and social navigation. 

 

 direct, synchronous, user-to-user mediation and social navigation 
! in physical spaces 

�ƒ intended; e.g. face-to-face conversation 
�ƒ unintended; e.g. overhearing conversation 

! in digital spaces 
�ƒ intended; e.g. chat 
�ƒ unintended; e.g. overhearing chat in virtual worlds (e.g. 

Second Life) 
 indirect, asynchronous, user-to-user mediation and social navigation 

! in physical spaces 
�ƒ intended; e.g. messages on notice boards, physical tags 
�ƒ unintended; e.g. dog-eared pages, left-behind books 

! in digital spaces 
�ƒ intended; e.g. links, tags, ratings, comments 
�ƒ unintended; e.g. recommender systems 
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Whereas affordances for links, tags, rating, comments, etc. in indirect 
user-to-user mediation and social navigation are well-described in research 
on digital Library 2.0 approaches [e.g. 9, 22], affordances for indirect user-
to-user mediation and social navigation in the physical Library 2.0 have been 
less investigated.  

wo Danish public 
libraries, observed users looked through shelves and trolleys containing 
newly returned materials (Fig. 4b). In this indirect user-to-user mediation 

traces, here in the shape of newly returned books. Such activity may lead to 
serendipitous findings of information resources not known or not planned in 
advance [1, 2]. One of the libraries in the study had shelves with user-to-
user-recommended books (Fig. 4c). The same library also provided tabs with 
smileys and ratings (�µ�*�L�J�J�O�H�¶, �µ�6�R�E�¶, �µ�6�K�R�F�N�¶, �µ�<�D�Z�Q�¶, etc.) for users to 
attach to books they liked or disliked (Fig. 4d). This is an example of an 
affordance for indirect and intended user-to-user mediation and social 
navigation in the physical library with obvious parallels to tagging and rating 
in library online catalogues [e.g. 3, 9, 18] or on social web sites like 
LibraryThing.com. 

 

Figure 4a. Indirect, unintended user-to-user mediation 
in physical library: left-behind materials 

 

Figure 4b. Indirect, unintended 
user-to-user mediation in 
physical library: newly returned 
books 
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Figure 4c. Indirect, intended 
user-to-user mediation in physical 
library: reader-to-reader-
recommended books 

 

Figure 4d. Indirect, intended user-to-user 

attached by users to books 

5. AUGMENTED AFFORDANCES FOR USER-TO-
USER MEDIATION IN THE PARTICIPATORY 
LIBRARY 

Mobile, pervasive, ambient, and location-based technologies connect 
physical and digital information spaces. For example, by mobile phones able 
of displaying information from physical objects enriched with RFID chips, 
2D barcodes, etc. [e.g. 4, 15, 25, 29]. These technologies provide new 
affordances for indirect user-to-user mediation and social navigation by 
leaving and finding digital behavioural traces in physical spaces.  

So far, libraries have focused on transferring web services like searching, 
reservation, reference service, etc., to mobile platforms [e.g. 5, 8]. These 
approaches have thus mainly been concerned with the two facets find and 
learn in the information behaviour life cycle model in Fig. 2. In a physical 
Library 2.0 setting it would be interesting as well to let users create, store, 
and share information with mobile phones, for example, by using mobile 
phones to track and show tags, ratings, reviews, and other behavioural traces, 
digitally attached by other users to physical information resources in the 
physical library. Similar affordances for augmenting physical spaces with 
dig
smartphones by companies like Layar.com.  
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�1�H�2�K�2�M�i �B�M �*�m�H�i�m�`�2�X �"�2���+�Q�M �S�`�2�b�b�X

�(�k�y�) �C�2�M�F�B�M�b�- �>�X �2�i ���H�X �U�k�y�y�e�V�X �*�Q�M�7�`�Q�M�i�B�M�; �i�?�2 �*�?���H�H�2�M�;�2�b �Q�7
�S���`�i�B�+�B�T���i�Q�`�v �*�m�H�i�m�`�2�, �J�2�/�B�� �1�/�m�+���i�B�Q�M �7�Q�` �i�?�2 �k�R�b�i �*�2�M�@
�i�m�`�v�X �h�?�2 �C�Q�?�M �.�X ���M�/ �*���i�?�2�`�B�M�2 �h�X �J���+���`�i�?�m�` �6�Q�m�M�/���i�B�Q�M�X
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�b�?���H�H�- �h�X �U�k�y�y�d�V�X �S���`�i�B�+�B�T���i�Q�`�v �M�2�i�r�Q�`�F�b�, �i�?�2 �H�B�#�`���`�v ���b
�+�Q�M�p�2�`�b���i�B�Q�M�X �A�M�7�Q�`�K���i�B�Q�M �_�2�b�2���`�+�?�- �R�k�U�9�V�- �T���T�2�` �+�Q�H�B�b�y�8�X
�?�i�i�T�,�f�f�B�M�7�Q�`�K���i�B�Q�M�`�X�M�2�i�f�B�`�f�R�k�@�9�f�+�Q�H�B�b�f�+�Q�H�B�b�y�8�X�?�i�K�H

�(�k�k�) �J���M�2�b�b�- �C�X �U�k�y�y�e�V�X �G�B�#�`���`�v �k�X�y �i�?�2�Q�`�v�, �q�2�# �k�X�y ���M�/
�B�i�b �B�K�T�H�B�+���i�B�Q�M�b �7�Q�` �H�B�#�`���`�B�2�b�X �q�2�#�Q�H�Q�;�v�- �j�U�k�V�- ���`�i�B�+�H�2 �k�8�X
�?�i�i�T�,�f�f�r�r�r�X�r�2�#�Q�H�Q�;�v�X�B�`�f�k�y�y�e�f�p�j�M�k�f���k�8�X�?�i�K�H

�(�k�j�) �L�Q�`�K���M�- �.�X �U�R�N�N�N�V�X ���z�Q�`�/���M�+�2�- �+�Q�M�p�2�M�i�B�Q�M�b ���M�/ �/�2�b�B�;�M�X �A�M�@
�i�2�`���+�i�B�Q�M�b�- �e�U�j�V�- �j�3�@�9�k�X

�(�k�9�) �S�`�2�2�+�2�- �C�X �� �a�?�M�2�B�/�2�`�K���M�- �"�X �U�k�y�y�N�V�X �h�?�2 �_�2���/�2�`�@�i�Q�@�G�2���/�2�`
�7�`���K�2�r�Q�`�F�, �K�Q�i�B�p���i�B�M�; �i�2�+�?�M�Q�H�Q�;�v�@�K�2�/�B���i�2�/ �b�Q�+�B���H �T���`�i�B�+�B�T�@
���i�B�Q�M�X ���A�a �h�`���M�b���+�i�B�Q�M�b �Q�M �>�m�K���M�@�*�Q�K�T�m�i�2�` �A�M�i�2�`���+�i�B�Q�M�-
�R�U�R�V�- �R�j�@�j�k�X �?�i�i�T�,�f�f���B�b�2�H�X���B�b�M�2�i�X�Q�`�;�f�i�?�+�B�f�p�Q�H�R�f�B�b�b�R�f�8�f

�(�k�8�) �a�+�?�`���/�2�`�- ���X �� �a�B�2�r�2�F�2�- �"�X �U�7�Q�`�i�?�+�Q�K�B�M�;�V�X �>�v�#�`���`�v �@ �i�?�2 �?�v�@
�#�`�B�/ �H�B�#�`���`�v �Q�7 �i�?�2 �7�m�i�m�`�2�X �A�M�, �C�X �>���b�2�#�`�Q�Q�F�- �:�X �J�m�?�` �� ���X
�a�+�?�`���/�2�` �U�2�/�b�X�V�X ���T�T�H�v�B�M�; �.�B�;�B�i���H �J�2�/�B�� �i�Q �*�m�H�i�m�`�2�X ���K�b�i�2�`�@
�/���K �, �A�P�a �S�`�2�b�b�X

�(�k�e�) �a�B�K�Q�M�- �L�X �U�k�y�R�y�V�X �h�?�2 �S���`�i�B�+�B�T���i�Q�`�v �J�m�b�2�m�K�X �a���M�i�� �*�`�m�x�,
�J�m�b�2�m�K �k�X�y�X �?�i�i�T�,�f�f�r�r�r�X�T���`�i�B�+�B�T���i�Q�`�v�K�m�b�2�m�K�X�Q�`�;�f�`�2���/�f

�(�k�d�) �q���H�x�2�`�- �J�X �U�R�N�N�8�V�X �S�H�2���b�m�`�2 ���M�/ �+�Q�b�i �Q�7 �m�`�#���M�B�i�v�X �T�T�X �j�k�y�@�j�j�y�X
�A�M�, �E���b�B�M�B�i�x�- �S�?�B�H�B�T �U�2�/�X�V�X �J�2�i�`�Q�T�Q�H�B�b �, �*�2�M�i�2�` ���M�/ �a�v�K�#�Q�H �Q�7
�P�m�` �h�B�K�2�b�X �L�2�r �u�Q�`�F �l�M�B�p�2�`�b�B�i�v �S�`�2�b�b�X

�(�k�3�) �q�2�t�2�H�#�H���i�- ���X �U�R�N�N�N�V�X �>�B�b�i�Q�`�v�@�#���b�2�/ �i�Q�Q�H�b �7�Q�` �M���p�B�;���i�B�Q�M�X �S�`�Q�@
�+�2�2�/�B�M�;�b �Q�7 �i�?�2 �j�k�M�/ ���M�M�m���H �>���r���B�B �A�M�i�2�`�M���i�B�Q�M���H �*�Q�M�7�2�`�2�M�+�2
�Q�M �a�v�b�i�2�K�b �a�+�B�2�M�+�2�b�- �>�A�*�a�a�@�j�k�X
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�(�k�N�) �q�B�H�H�B���K�b�- ���X�- �E���#�B�b�+�?�- �1�X �� �.�Q�m�`�B�b�?�- �S�X �U�k�y�y�8�V�X �6�`�Q�K �B�M�i�2�`���+�@
�i�B�Q�M �i�Q �T���`�i�B�+�B�T���i�B�Q�M�, �+�Q�M�}�;�m�`�B�M�; �b�T���+�2 �i�?�`�Q�m�;�? �2�K�#�Q�/�B�2�/ �B�M�@
�i�2�`���+�i�B�Q�M�X �T�T�X �k�3�d�@�j�y�9�X �S�`�Q�+�2�2�/�B�M�;�b �Q�7 �l�#�B�+�Q�K�T �k�y�y�8�- �h�Q�F�v�Q�-
�C���T���M�X

�(�j�y�) �q�B�H�b�Q�M�- �h�X�.�X �U�k�y�y�y�V�X �>�m�K���M �B�M�7�Q�`�K���i�B�Q�M �#�2�?���p�B�Q�m�`�X �A�M�7�Q�`�K�@
�B�M�; �a�+�B�2�M�+�2�- �j�U�k�V�- �9�N�@�8�e�X



THE CREATION OF A PERSONAL SPACE
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Theoretical background

�*�Q�K�T�m�i�2�`�@�K�2�/�B���i�2�/ �2�M�p�B�`�Q�M�K�2�M�i�b �U�*�J�1�V �B�M �;�2�M�2�`���H ���M�/ �i�?�2 �A�M�@
�i�2�`�M�2�i �B�M �T���`�i�B�+�m�H���` ���H�H�Q�r �m�b�2�`�b �i�Q �+�`�2���i�2 ���M�/ �/�2�p�2�H�Q�T �p�B�`�i�m���H �B�/�2�M�@
�i�B�i�B�2�b ���M�/ �b�T���+�2�b �i�?���i �Q�+�+�m�T�v �M�2�B�i�?�2�` �b�T���+�2 �M�Q�` �i�B�K�2 �U�S���T���+�?���`�B�b�b�B�-
�k�y�y�k�V�X �J�+�E�2�M�M�� ���M�/ �"���`�;�? �U�k�y�y�y�V �T�`�Q�T�Q�b�2�/ �7�Q�m�` �/�Q�K���B�M�b �B�M �r�?�B�+�?
�b�Q�+�B���H �B�M�i�2�`���+�i�B�Q�M �p�B�� �� �*�J�1 �/�B�z�2�`�b �7�`�Q�K �Q�i�?�2�` �+�Q�M�p�2�M�i�B�Q�M���H �K�2�/�B���,
�`�2�H���i�B�p�2 ���M�Q�M�v�K�B�i�v�- ���i�i�2�M�m���i�B�Q�M �Q�7 �T�?�v�b�B�+���H �/�B�b�i���M�+�2�- �`�2�/�m�+�2�/ �B�K�@
�T�Q�`�i���M�+�2 �Q�7 �T�?�v�b�B�+���H ���T�T�2���`���M�+�2 ���M�/ �;�`�2���i�2�` �+�Q�M�i�`�Q�H �Q�p�2�` �i�?�2 �i�B�K�2
���M�/ �T���+�2 �Q�7 �B�M�i�2�`���+�i�B�Q�M�b�X �P�7 �T���`�i�B�+�m�H���` �`�2�H�2�p���M�+�2 �i�Q �i�?�2 �T�`�2�b�2�M�i
�b�i�m�/�v ���`�2 �i�?�2 �M�Q�i�B�Q�M �Q�7 ���M�Q�M�v�K�B�i�v ���M�/ �i�?�2 �+�Q�M�i�`�Q�H �i�?���i �*�J�1�b �b�m�+�?
���b �#�H�Q�;�b ���H�H�Q�r �B�M�/�B�p�B�/�m���H�b �Q�p�2�` �i�?�2�B�` �B�M�i�2�`���+�i�B�Q�M�b �r�B�i�? �Q�i�?�2�`�b�X ���+�@
�+�Q�`�/�B�M�; �i�Q �a�m�H�2�` �U�k�y�y�9�V�- ���M�Q�M�v�K�B�i�v �B�b �i�?�2 �+�Q�M�+�2���H�K�2�M�i �Q�7 �B�/�2�M�i�B�i�v
�i�?���i �#�2�+�Q�K�2�b �T�Q�b�b�B�#�H�2 �r�?�2�M �T�2�Q�T�H�2 �?���p�2 �i�?�2 �Q�T�T�Q�`�i�m�M�B�i�v �i�Q �b�2�T�@
���`���i�2 �i�?�2�B�` ���+�i�B�Q�M�b �Q�M�H�B�M�2 �7�`�Q�K �i�?�2�B�` �B�M�@�T�2�`�b�Q�M �H�B�7�2 �b�i�v�H�2 ���M�/ �B�/�2�M�@
�i�B�i�v�c �i�?�2�v �7�2�2�H �H�2�b�b �p�m�H�M�2�`���#�H�2 ���#�Q�m�i �b�2�H�7�@�/�B�b�+�H�Q�b�B�M�; �#�2�+���m�b�2 �r�?���i�2�p�2�`
�i�?�2�v �b���v �Q�` �/�Q �+���M�M�Q�i �#�2 �/�B�`�2�+�i�H�v �H�B�M�F�2�/ �i�Q �i�?�2 �`�2�b�i �Q�7 �i�?�2�B�` �H�B�p�2�b�X
�a�2�H�7 �/�B�b�+�H�Q�b�m�`�2 �B�b �i�?�2 �ó���+�i �Q�7 �`�2�p�2�H�B�M�; �T�2�`�b�Q�M���H �B�M�7�Q�`�K���i�B�Q�M �i�Q �Q�i�?�@
�2�`�b �U���`�+�?�2�`�- �R�N�3�y�- �T�X�R�3�j�V�X �h�?�B�b �T�`�Q�T�2�M�b�B�i�v ���M �B�M�/�B�p�B�/�m���H �?���b �7�Q�`
�`�2�p�2���H�B�M�; �T�2�`�b�Q�M���H �B�M�7�Q�`�K���i�B�Q�M �`�2�H���i�2�b �i�Q �i�?�2 �+�Q�M�i�2�M�i �Q�7 �i�?�2 �b�2�H�7�@
�T�`�2�b�2�M�i���i�B�Q�M �i�?�2�v �+�?�Q�Q�b�2 �i�Q �/�B�b�T�H���v �U�C�2�M�b�2�M �*�?���m �� �:�B�H�H�v�- �k�y�y�j�V�X
�h�?�B�b �b�i�m�/�v �B�M�p�2�b�i�B�;���i�2�b �b�2�H�7�@�T�`�2�b�2�M�i���i�B�Q�M ���M�/ �b�2�H�7�@�/�B�b�+�H�Q�b�m�`�2 �B�M �T�2�`�@
�b�Q�M���H �#�H�Q�;�b �7�m�M�+�i�B�Q�M�B�M�; ���b �p�B�`�i�m���H �T�2�`�b�Q�M���H �b�T���+�2�b�X
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�"�H�Q�;�b ���`�2 �Q�M�2 �Q�7 �i�?�2 �M�2�r�2�b�i �7�Q�`�K�b �Q�7 �Q�M�H�B�M�2 �b�2�H�7�@�T�`�2�b�2�M�i���i�B�Q�M ���M�/
�b�2�H�7�@�/�B�b�+�H�Q�b�m�`�2 �i�?���i �?���b �#�2�2�M �7���+�B�H�B�i���i�2�/ �#�v �i�?�2 �A�M�i�2�`�M�2�i�X �"�H�Q�;�;�B�M�;
�b�2�`�p�B�+�2�b �Q�z�2�` �m�b�2�`�b �/�B�z�2�`�2�M�i �Q�T�i�B�Q�M�b �B�M �i�2�`�K�b �Q�7 ���M�Q�M�v�K�B�i�v�X �"�H�Q�;�;�2�`�b
�+���M �+�?�Q�Q�b�2 �i�Q �#�2 �i�Q�i���H�H�v ���M�Q�M�v�K�Q�m�b�- �T�b�2�m�/�Q�M�v�K�Q�m�b �Q�` �B�/�2�M�i�B�}���#�H�2
�U�Z�B���M �� �a�+�Q�i�i�- �k�y�y�d�V�X �h�?�2�v �+���M ���H�b�Q �+�?�Q�Q�b�2 �i�?�2 �r���v �i�?�2�v �T�`�2�b�2�M�i
�i�?�2�K�b�2�H�p�2�b �B�M �i�?�2�B�` �#�H�Q�;�b ���M�/ �i�?�2 �M���i�m�`�2 �Q�7 �i�?�2 �B�M�7�Q�`�K���i�B�Q�M �i�?�2�v
�/�B�b�+�H�Q�b�2�X �"�2�B�M�; ���#�H�2 �i�Q �+�Q�M�i�`�Q�H �i�?�2 �+�Q�M�i�2�M�i �T�Q�b�i�2�/ �B�M �i�?�2�B�` �#�H�Q�;�b
���b �r�2�H�H ���b �i�?�2 �H�B�K�B�i�2�/ �B�M�i�2�`���+�i�B�p�B�i�v �Q�7 �#�H�Q�;�b �r�?�B�+�? �T�2�`�K�B�i�b �#�H�Q�;�;�2�`�b
�i�Q �+�Q�M�i�`�Q�H �+�Q�K�K�2�M�i�b �7�`�Q�K �i�?�2�B�` �`�2���/�2�`�b ���H�H�Q�r�b �i�?�2�K �i�Q �+�`�2���i�2 ��
�p�B�`�i�m���H �b�T���+�2 �r�?�2�`�2 �i�?�2�v �7�2�2�H �b�2�+�m�`�2 ���M�/ �+�Q�K�7�Q�`�i���#�H�2 �i�Q �r�`�B�i�2�X �h�?�B�b
�B�b �r�?���i �:�m�K�#�`�2�+�?�i �U�k�y�y�9�V �+���H�H�2�/ �� �ô�T�`�Q�i�2�+�i�2�/ �b�T���+�2�X�ô �>�2 ���b�b�2�`�i�b
�i�?���i �#�H�Q�;�b �?���p�2 �#�2�+�Q�K�2 �B�M�+�`�2���b�B�M�;�H�v �T�Q�T�m�H���` �#�2�+���m�b�2 �m�M�H�B�F�2 �Q�i�?�2�`
�+�Q�K�K�m�M�B�+���i�B�Q�M �i�2�+�?�M�Q�H�Q�;�B�2�b �b�m�+�? ���b �B�M�b�i���M�i �K�2�b�b���;�B�M�;�- �#�H�Q�;�b ���H�H�Q�r
�#�H�Q�;�;�2�`�b �i�Q �H�B�K�B�i �i�?�2 �H�2�p�2�H �Q�7 �B�M�i�2�`���+�i�B�p�B�i�v �r�B�i�? �i�?�2�B�` �`�2���/�2�`�b�X ���b
�� �`�2�b�m�H�i�- �#�H�Q�;�b �i�2�M�/ �i�Q �#�2 �H�2�b�b ���/�p�2�`�b���`�B���H ���M�/ �K�Q�`�2 �`�2�~�2�+�i�B�p�2 �B�M
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Introduction

�h�?�2 �}�M���H �T���T�2�` �`�2�T�Q�`�i�b �T���`�i �Q�7 �i�?�2 �`�2�b�m�H�i�b �Q�7 ���M �Q�M�@�;�Q�B�M�; �b�i�m�/�v�-
�r�?�B�+�? �i�Q�T�B�+ �B�b �H�B�M�;�m�B�b�i�B�+ ���M�/ �+�m�H�i�m�`���H �/�B�z�2�`�2�M�+�2�b �B�M �K�m�H�i�B�H�B�M�;�m���H ���M�/
�K�m�H�i�B�+�m�H�i�m�`���H �#�H�Q�;�Q�b�T�?�2�`�2�X �h�?�2 �T�`�2�H�B�K�B�M���`�v �`�2�b�m�H�i�b �r�B�i�? �i�?�2 �6�B�M�M�B�b�?
�H���M�;�m���;�2 �K���i�2�`�B���H �+�H�2���`�H�v �b�?�Q�r �?�Q�r �i�?�2 �B�/�2�� �Q�7 �B�M�/�2�t�B�M�; �/�B�p�2�`�;�2�b
�T���`�i�H�v �7�m�M�/���K�2�M�i���H�H�v �#�2�i�r�2�2�M �B�M�7�Q�`�K���i�B�Q�M �T�`�Q�7�2�b�b�B�Q�M���H�b ���M�/ �#�H�Q�;�@
�r�`�B�i�2�`�b�X

�A�M �i�?�2 ���#�b�i�`���+�i �i�?�2 �i�?�2�Q�`�2�i�B�+���H �#���+�F�;�`�Q�m�M�/ ���b �r�2�H�H ���b �K�Q�i�B�p���i�B�Q�M�b
�7�Q�` �i�?�2 �b�i�m�/�v ���M�/ �b�Q�K�2 �;�2�M�2�`���H �p�B�2�r�T�Q�B�M�i�b ���`�2 �/�B�b�+�m�b�b�2�/�X

Background and signiÞcance

�h�Q �+�Q�M�p�2�v �K�2���M�B�M�; �r�2 �M�2�2�/ �i�Q �+�Q�K�K�m�M�B�+���i�2�- �m�b�2 �H���M�;�m���;�2�- ���M�/
�i�?�B�b �B�b �M�Q�i ���H�r���v�b ���M �2���b�v �i���b�F �B�M �� �;�H�Q�#���H�H�v �m�M�B�i�2�/ �v�2�i �H�B�M�;�m�B�b�i�B�+���H�H�v
���M�/ �+�m�H�i�m�`���H�H�v �b�2�T���`���i�2�/ �r�Q�`�H�/�X �G�B�#�`���`�B�2�b ���M�/ �i�Q�Q�H�b �7�Q�` �B�M�7�Q�`�K���i�B�Q�M
�/�Q�+�m�K�2�M�i���i�B�Q�M ���M�/ �`�2�i�`�B�2�p���H ���`�2 �M�Q�i �Q�M�H�v �H�B�p�B�M�; �� �M�2�r �`�2�M���B�b�b���M�+�2�-
�#�m�i ���H�b�Q �2�M�+�Q�m�M�i�2�`�B�M�; �M�2�r �T�`�Q�#�H�2�K�b�X �>�Q�r �i�Q �T�`�Q�p�B�/�2 �`�2�H�2�p���M�i �B�M�@
�7�Q�`�K���i�B�Q�M �B�M �i�Q�/���v�ö�b �;�H�Q�#���H �H�B�7�2�\ �q�?���i ���`�2 �i�?�2 �Q�#�b�i���+�H�2�b�\ �>�Q�r �/�Q
�r�2 �7���+�2 �i�?�2�K�\

�A�M �i�?�2 �q�Q�`�H�/ �q�B�/�2 �q�2�# �U�q�q�q�V �B�M�7�Q�`�K���i�B�Q�M �B�b �+�Q�K�K�Q�M�H�v �T�m�#�@
�H�B�b�?�2�/ �#�v �Q�i�?�2�` �i�?���M �T�`�Q�7�2�b�b�B�Q�M���H�b �Q�M �F�M�Q�r�H�2�/�;�2 �K���M���;�2�K�2�M�i�- ���M�/
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�i�?�2 �+�Q�M�i�2�M�i �B�b �B�M �B�i�b �+�?���`���+�i�2�` �K�Q�b�i�H�v �b�Q �+���H�H�2�/ �b�Q�+�B���H �K�2�/�B�� ���M�/
�/�B�b�b�2�K�B�M���i�2�/ �#�v �Q�i�?�2�`�b �i�?���M �i�`���/�B�i�B�Q�M���H �T�m�#�H�B�b�?�B�M�; �+�?���M�M�2�H�b�X ���i
�i�?�2 �b���K�2 �i�B�K�2 �i�?�2 �#�Q�`�/�2�` �#�2�i�r�2�2�M �r�`�B�i�2�`�b ���M�/ �M�Q�M�@�r�`�B�i�2�`�b�- ���M�/ �}�+�@
�i�B�Q�M ���M�/ �M�Q�M�@�}�+�i�B�Q�M �?���b �#�2�+�Q�K�2 �#�H�m�`�`�2�/�X �A�M �i�?�2 �B�M�7�Q�`�K���i�B�Q�M �b�+�B�2�M�+�2
�G�B�#�`���`�v �k�X�y �2�`�� �B�b �/�B�b�+�m�b�b�2�/ �U�q�B�/�û�M�@�q�m�H�z �� ���H�X �k�y�y�3�- �3�9�k�V�X

�h�?�2 �b�i���`�i�B�M�; �T�Q�B�M�i �7�Q�` �i�?�2 �/�2�}�M�B�i�B�Q�M �Q�7 �õ�#�H�Q�;�b�ö �U���H�b�Q �F�M�Q�r�M ���b
�r�2�#�H�Q�;�b�V �B�b �Q�7�i�2�M �7�Q�`�K �B�M�b�i�2���/ �Q�7 �+�Q�M�i�2�M�i �U�b�2�2 �2�X�;�X �"�H�Q�Q�/ �k�y�y�y�c
�:�B�H�H�K�Q�` �k�y�y�9�c �P�D���H�� �k�y�y�8�V�X �A�M �i�?�B�b �b�i�m�/�v �i�?�2 �2�K�T�?���b�B�b �B�b �b�T�2�+�B�}�+���H�H�v
�Q�M �b�m�#�D�2�+�i�B�p�2 ���M�/ �i�2�t�i�@�7�Q�`�K �/�B���`�v�@�i�v�T�2 �#�H�Q�;�b�- �r�?�B�+�? ���`�2 �7�m�`�i�?�2�` �?�2�`�2
�`�2�7�2�`�`�2�/ �i�Q ���b �#�H�Q�;�b�X ���b �� �i�2�t�i �i�v�T�2 �i�?�2 �K���i�2�`�B���H �`�2�T�`�2�b�2�M�i�b �r�2�#
�T�`�Q�b�2�- �r�?�B�+�? �B�b �+�`�2���i�B�p�2�- �/�B���H�Q�;�B�+���H ���M�/ �Q�`���H �H�B�F�2 �#�m�i �b�i�v�H�B�x�2�/ �r�`�B�i�B�M�;
�B�M �r�2�#�H�Q�;�b�- �+�?���i�b ���M�/ �/�B�b�+�m�b�b�B�Q�M �7�Q�`�m�K�b �U�b�2�2 �i�?�2 �i�2�`�K�ö�b �Q�`�B�;�B�M �B�M
�L�B�2�K�B�@�S�v�M�i�i� �`�B �k�y�y�d�V�X

�1�M�;�H�B�b�?�- �6�B�M�M�B�b�? ���M�/ �_�m�b�b�B���M �#�2�H�Q�M�; �i�Q �/�B�z�2�`�2�M�i �H���M�;�m���;�2 �;�`�Q�m�T�b�-
�#�m�i �K�Q�`�2 �B�K�T�Q�`�i���M�i �/�B�z�2�`�2�M�+�2 �B�b �i�?���i �6�B�M�M�B�b�? �B�b �+�m�H�i�m�`���H�H�v �p�2�`�v
�6�B�M�M�B�b�? ���M�/ �_�m�b�b�B���M �p�2�`�v �_�m�b�b�B���M�- �r�?�2�`�2���b �1�M�;�H�B�b�? �B�b �;�H�Q�#���H�H�v �p�2�`�v
�+�Q�K�K�Q�M �H�B�M�;�m�� �7�`���M�+���- �B�X�2�X �m�b�2�/ �B�M �+�Q�K�K�m�M�B�+���i�B�Q�M �#�2�i�r�2�2�M �T�2�`�b�Q�M�b
�M�Q�i �b�?���`�B�M�; �� �K�Q�i�?�2�` �i�Q�M�;�m�2�X

�h�`���/�B�i�B�Q�M���H�H�v �H���M�;�m���;�2 �U�+�7�X �"�C�?�H�2�` �R�N�e�8�V ���M�/ �i�2�t�i�b �U�+�7�X �_�2�B�b�b
�R�N�d�d�V ���`�2 �+�Q�M�b�B�/�2�`�2�/ �i�Q �b�2�`�p�2 �i�?�`�2�2 �#���b�B�+ �7�m�M�+�i�B�Q�M�b �� �i�Q �`�2�T�`�2�b�2�M�i�-
�2�t�T�`�2�b�b ���M�/ ���T�T�2���H�X �h�?�2 �7�m�M�+�i�B�Q�M�b ���`�2 �#�Q�m�M�/ �i�Q �+�Q�K�K�m�M�B�+���i�B�Q�M�X
�A�M �B�M�7�Q�`�K���i�B�p�2 �7�m�M�+�i�B�Q�M �U�i�Q �`�2�T�`�2�b�2�M�i�V �H���M�;�m���;�2 �B�b �m�b�2�/ �i�Q �`�2�7�2�` �i�Q
�i�?�2 �`�2���H�B�i�v�- ���M�/ �i�?�2 �i�Q�T�B�+ �B�b �B�M �i�?�2 �7�Q�`�2�;�`�Q�m�M�/ �Q�7 �i�?�2 �+�Q�K�K�m�M�B�+���i�B�p�2
�B�M�i�2�M�i�B�Q�M�X �A�M �T�`���+�i�B�+�2 �B�i �B�b �B�M�p�Q�H�p�2�/ �B�M �2�p�2�`�v �K�2�b�b���;�2�X �6�Q�` �2�t���K�T�H�2
�2�M�+�v�+�H�Q�T�2�/�B���b ���M�/ �H�2�+�i�m�`�2�b �`�2�T�`�2�b�2�M�i �B�M�7�Q�`�K���i�B�p�2 �i�2�t�i �i�v�T�2�X �A�M �2�t�@
�T�`�2�b�b�B�p�2 �7�m�M�+�i�B�Q�M �U�i�Q �2�t�T�`�2�b�b�V �i�?�2 �2�K�T�?���b�B�b �B�b �Q�M �i�?�2 �b�2�M�/�2�` �Q�7 �i�?�2
�K�2�b�b���;�2�- ���b �B�b �+���b�2 �B�M �2�t�T�`�2�b�b�B�p�2 �i�2�t�i �i�v�T�2�b �H�B�F�2 �B�M �T�Q�2�K�b ���M�/ �B�M
�/�`���K�� �T�H���v�b�X �A�M �p�Q�+���i�B�p�2 �7�m�M�+�i�B�Q�M �U�i�Q ���T�T�2���H�V �i�?�2 �2�K�T�?���b�B�b �B�b �Q�M
�i�?�2 �`�2�+�2�B�p�2�`�X �6�Q�` �2�t���K�T�H�2 �+�Q�K�K�2�`�+�B���H�b ���M�/ �2�H�2�+�i�B�Q�M �b�T�2�2�+�?�2�b �`�2�T�`�2�b�@
�2�M�i �p�Q�+���i�B�p�2 �i�2�t�i �i�v�T�2�X �L�2�p�2�`�i�?�2�H�2�b�b�- �B�M �T�`���+�i�B�+�2 �i�2�t�i�b �Q�7�i�2�M �B�M�+�H�m�/�2
�+�?���`���+�i�2�`�B�b�i�B�+�b �Q�7 �b�2�p�2�`���H �i�2�t�i �i�v�T�2�b�- ���M�/ �7�Q�` �B�M�b�i���M�+�2�- �K�2�K�Q�B�`�b ���`�2
�+�H�Q�b�2 �i�Q �2�t�T�`�2�b�b�B�p�2 �i�2�t�i �i�v�T�2�- �#�m�i �B�M �i�?�2�B�` �M���i�m�`�2 ���H�b�Q �B�M�7�Q�`�K���i�B�p�2�X
�U�o�2�?�K���b�@�G�2�?�i�Q �R�N�N�N�- �d�R�@�d�j�V �C���F�Q�#�b�Q�M �U�R�N�3�R�V �/�B�b�i�B�M�;�m�B�b�?�2�b �b�B�t �7�m�M�+�@
�i�B�Q�M�b �Q�7 �H���M�;�m���;�2�- �r�?�B�+�? ���`�2 �`�2�7�2�`�2�M�i�B���H�- �2�K�Q�i�B�p�2�- �+�Q�M���i�B�p�2�- �T�?���i�B�+�-
�T�Q�2�i�B�+ ���M�/ �K�2�i���H�B�M�;�m���H�X �A�M �?�B�b �Q�T�B�M�B�Q�M �i�?�2 �7�m�M�+�i�B�Q�M�b �B�K�T���+�i �B�M �T���`�@
���H�H�2�H �`�2�b�m�H�i�B�M�; �Q�M �i�?�2 �b�B�K�m�H�i���M�2�Q�m�b �2�t�B�b�i�2�M�+�2 �Q�7 �/�B�z�2�`�2�M�i �7�m�M�+�i�B�Q�M�b
�B�M �/�B�z�2�`�2�M�i �b�B�i�m���i�B�Q�M�b ���M�/ �H���M�;�m���;�2 �m�b�2 �K���M�M�2�`�b�X �U�A�#�B�/�- �k�k�@�k�d�V
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written in Russia and Finland even samples written in mother tongue and English are selected. 
The total sample is in all fifty blogs, from which ten most recent updates are collected. The 
analyzed material covers thus 500 text samples. 
 

Country 1. language 2. language in all 
(50) 

Finland Finnish Ð 10 samples English Ð 10 samples 20 
Russia Russian Ð 10 samples English Ð 10 samples 20 
United states English Ð 10 samples  10 

 Table 1: The research material (blogs) by country and language 
 
The material collection bases on theoretical sampling (see Seale 1998, 329; Strauss and 
Corbin 1990, 176-179) and its criteria are diary-like content, provision of indexing terms1 for 
the readers, similar search features of the used platform, and the background of the author, 
and the publication country and language. 
 
This study focuses on examination of the linguistic methods, which are used to describe 
the content of the blogs, and the functions of the indexing. The method used is discourse 
analysis. Indexing is reflected to the functions and text-types found in the actual blog texts. 
When analyzing cultural differences the comparison pairs are Finland, Russia and United 
States, and in their linguistic aspects Finnish, Russian and English (as American English and 
lingua franca) are explored. 
 
The research questions are: 
 

¥ What kinds of functions the indexing and titles of blog texts reflect? What kinds of 
motives are found in the documentation of subjective blog writings? 

¥ Are there differences in style and function of blog indexing and titling? 
¥ Are there clear documentation discourses between specific countries versus languages 

versus certain background of the authors? Ð What kind of customs exists in the Finnish 
versus American versus Russian versus international material? 

 
Indexing is reflected to the content of the blog texts, titles and search possibilities. The focus 
is on functions and styles. For example the geographical place of writing or reference is 
interesting also from the perspective of information seeking, and it can be expressed in many 
different ways (cf. Lindgren 2005). 
 
3 Results 
 
Despite of their universality and growing popularity blogs as a form of social media are still 
little studied (see Kjellberg 2010). The linguistic and cultural aspect of social media 
information seeking, described in the research plan, represents a unique approach. The topic 
of the research concerns directly the most challenging tasks within information science today, 
which is to achieve a better understanding of the fundamentals of human information 
behaviour, and the ways in which it changes over time (see Bawden & Robinson 2008, 9). 
 

                                                 
1 Different blog-platform providers use different kinds of terms. For example, in Wordpress the term ÓtagsÓ is 
used for the keywords which describe the content, whereas in Blogger they are referred to with the term 
ÓtunnisteetÓ. 
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�(�R�j�) �E�Q�p���H���- �l�`�T�Q �k�y�y�8�, �ô�E�Q�K�K�m�M�B�F�����i�B�Q�M ���M���i�Q�K�B���ô�X
�A�L�, �h���`�F�F�Q�D�� �b�B�B�`�i�Q�D���X �l�`�T�Q �E�Q�p���H���- �E���i���`�B�M�� �1�b�F�Q�H���-
�E�B�K�K�Q �C�Q�F�B�M�2�M�- �o�2�b�� �L�B�B�M�B�F���M�;���b �D�� �1�b�� �a�B�`�Q�M�2�M
�U�2�/�b�X�V�X �C�v�p� �b�F�v�H� �- �C�v�p� �b�F�v�H� �M �v�H�B�Q�T�B�b�i�Q�- �L�v�F�v�F�m�H�i�i�m�m�`�B�M
�i�m�i�F�B�K�m�b�F�2�b�F�m�b�X �(�1�H�2�+�i�`�Q�M�B�+ �`�2�b�Q�m�`�+�2�- �`�2���/ �R�X�N�X�k�y�y�N �l�_�G�,
�?�i�i�T�,�f�f�r�r�r�X���`�i�?�B�b�X�D�v�m�X�}�f�D�m�H�F���B�b�m�i�f�i���`�F�F�Q�D���b�B�B�`�i�Q�D���f�F�Q�p���H���X�?�i�K�H
�)

�(�R�9�) �G�2�?�i�Q�M�2�M�- �J�B�F�F�Q �k�y�y�y �U�R�N�N�e�V�, �J�2�`�F�B�i�v�b�i�2�M �K�����B�H�K���X �E�m�H�i�@
�i�m�m�`�B�b�2�M �i�2�F�b�i�B�M�i�m�i�F�B�K�m�F�b�2�M �H� �?�i�º�F�Q�?�i�B���X �j�`�/ �2�/�X �h���K�T�2�`�2�,
�o���b�i���T���B�M�Q�X �k�8�8 �T�X

�(�R�8�) �G�B�M�/�;�`�2�M�- �h�B�K �k�y�y�8�, �ó�"�H�Q�;�;�B�M�; �S�H���+�2�b �, �G�Q�+���i�B�M�;
�S�2�/���;�Q�;�v �B�M �i�?�2 �q�?�2�`�2�M�2�b�b �Q�7 �q�2�#�H�Q�;�b�X�ô �E���A�_�P�a
�R�y�,�R�X �(�1�H�2�+�i�`�Q�M�B�+ �`�2�b�Q�m�`�+�2�- �`�2���/ �e�X�R�y�X �k�y�y�N �l�_�G�,
�?�i�i�T�,�f�f�F���B�`�Q�b�X�i�2�+�?�M�Q�`�?�2�i�Q�`�B�+�X�M�2�i�f�R�y�X�R�f�#�B�M�/�2�`�k�X�?�i�K�H�\�+�Q�p�2�`�r�2�#�f�H�B�M�/�;�`�2�M�f�B�M�/�2�t�X�?�i�K
�)

�(�R�e�) �L�B�2�K�B�@�S�v�M�i�i� �`�B�- �_�B�b�i�Q �k�y�y�d�, �o�2�`�F�F�Q�T�`�Q�Q�b���, �i�m�i�F�B�K�m�b �/�B���H�Q�@
�;�B�b�2�b�i�� �F�B�`�D�Q�B�i�i���K�B�b�2�b�i���X �L�i���K�Q�- �>�2�H�b�B�M�F�B�X �9�N�d �T�X
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�(�R�d�) �L�v�F�v�`�B�- �a�m�b���M�M�� �k�y�R�y�X �1�[�m�B�p���H�2�M�+�2 ���M�/ �h�`���M�b�H���i�B�Q�M
�a�i�`���i�2�;�B�2�b �B�M �J�m�H�i�B�H�B�M�;�m���H �h�?�2�b���m�`�m�b �*�Q�M�b�i�`�m�+�i�B�Q�M�X �.�Q�+�i�Q�`���H
�i�?�2�b�B�b�X �³�#�Q�- �³�#�Q ���F���/�2�K�B �l�M�B�p�2�`�b�B�i�v �S�`�2�b�b�X �9�R�j �T�X

�(�R�3�) �P�D���H���- �J���`�v�/�2�2 �k�y�y�8�, �ô�"�H�Q�;�;�B�M�; �, �6�Q�` �F�M�Q�r�H�2�/�;�2 �b�?���`�B�M�;�-
�K���M���;�2�K�2�M�i ���M�/ �/�B�b�b�2�K�B�M���i�B�Q�M�ô�X �"�m�b�B�M�2�b�b �A�M�7�Q�`�K���i�B�Q�M �_�2�@
�p�B�2�r �k�k�U�9�V �k�y�y�8�- �T�X �k�e�N�@�k�d�e�X

�(�R�N�) �P�H�b�b�Q�M�- �J�X�_�X �k�y�y�9�, �ô�l�M�/�2�`�b�i���M�/�B�M�; �l�b�2�`�b�, �*�Q�M�i�2�t�i
�*�Q�K�K�m�M�B�+���i�B�Q�M ���M�/ �*�Q�M�b�i�`�m�+�i�B�Q�M�ô�X �*�?���H�H�2�M�;�B�M�; �A�/�2���b�,
���G�A�� �k�y�y�9 �"�B�2�M�M�B���H �*�Q�M�7�2�`�2�M�+�2�- �:�Q�H�/ �*�Q���b�i�- ���m�b�i�`���H�B���-
�a�2�T�i�2�K�#�2�` �k�y�y�9 �h�2�Q�F�b�2�b�b���, �*�?���H�H�2�M�;�B�M�; �A�/�2���b�- ���G�A���-
�Q�M�H�B�M�2�- �b�X �R�@�N�X �(�1�H�2�+�i�`�Q�M�B�+ �`�2�b�Q�m�`�+�2�- �`�2���/ �3�X�R�k�X�k�y�y�9�- �l�_�G�,
�?�i�i�T�,�f�f�+�Q�M�7�2�`�2�M�+�2�b�X���H�B���X�Q�`�;�X���m�f���H�B���k�y�y�9�f�T�/�7�b�f�Q�H�b�b�Q�M�X�K�X�T���T�2�`�X�T�/�7
�)

�(�k�y�) �S�Q�i�i�2�`�- �C�Q�M���i�?���M �� �q�2�i�?�2�`�2�H�H�- �J���`�;���`�2�i �R�N�N�y�, �ó�.�B�b�+�Q�m�`�b�2�,
�M�Q�m�M�- �p�2�`�# �Q�` �b�Q�+�B���H �T�`���+�i�B�+�2�\�ô �S�?�B�H�Q�b�Q�T�?�B�+���H �S�b�v�+�?�Q�H�Q�;�v�- �o�Q�H�X
�j�f�R�N�N�y�- �T�X �k�y�8�@�k�R�d�X

�(�k�R�) �S� �H�H�B�- �S�2�F�F�� �k�y�y�j�, �A�?�K�B�b�`�v�?�K�  �/�B�b�F�m�`�b�b�B�b�b�� �D�� �/�B�b�F�m�`�b�b�B�M���X
�(�>�m�K���M �;�`�Q�m�T �B�M �/�B�b�+�Q�m�`�b�2 ���M�/ ���b �/�B�b�+�Q�m�`�b�2�) ���+�i�� �1�H�2�+�i�`�Q�M�B�+��
�l�M�B�p�2�`�b�B�i���i�B�b �h���K�T�2�`�2�M�b�B�b�c �k�j�R�X �h���K�T�2�`�2 �l�M�B�p�2�`�b�B�i�v �S�`�2�b�b�-
�h���K�T�2�`�2�X �k�9�d �T�X

�(�k�k�) �_�2�B�b�b�- �E���i���`�B�M�� �R�N�d�d�, �ô�.�B�2 �H�B�i�2�`���`�B�b�+�?�2 �B�#�2�`�b�2�i�x�m�M�; ���H�b �E�Q�K�@
�K�m�M�B�F���i�B�Q�M�b�H�2�B�b�i�m�M�;�X�ô �A�L�, �E���`�H�@ �>�2�B�M�x �"�2�M�/�2�`�- �E�H���m�b �"�2�`�@
�;�2�` �� �J���`�B�Q �q���M�/�`�m�b�x�F�� �U�>�`�b�;�X�V �A�K���;�Q �H�B�M�;�m���2�X �"�2�B�i�`� �;�2 �x�m
�a�T�`���+�?�2�- �.�2�m�i�m�M�; �m�M�/ �B�#�2�`�b�2�i�x�2�M�X �J�C�M�+�?�2�M�, �q�B�H�?�2�H�K �6�B�M�F
�o�2�`�H���;�- �T�X �9�3�d�@�8�y�R�X

�(�k�j�) �a�2���H�2 �*�H�B�p�2 �U�2�/�X�V �R�N�N�3�, �_�2�b�2���`�+�?�B�M�; �a�Q�+�B�2�i�v ���M�/ �*�m�H�i�m�`�2�X �G�Q�M�@
�/�Q�M �l�E�, �a���:�1 �S�m�#�H�B�+���i�B�Q�M�b�X �j�9�N �T�X

�(�k�9�) �a�H���i�2�` �.���M �R�N�N�3�, �ó���M���H�v�b�B�M�; �+�m�H�i�m�`���H �Q�#�D�2�+�i�b�, �+�Q�M�i�2�M�i ���M���@
�H�v�b�B�b ���M�/ �b�2�K�B�Q�i�B�+�b�X�ô �A�L�, �a�2���H�2 �*�H�B�p�2 �U�i�Q�B�K�X�V �R�N�N�3�, �_�2�b�2���`�+�?�B�M�;
�a�Q�+�B�2�i�v ���M�/ �*�m�H�i�m�`�2�- �b�X �k�j�j�@�k�e�y�X �a���:�1 �S�m�#�H�B�+���i�B�Q�M�b�- �G�Q�M�/�Q�M
�l�E�X �j�9�N �T�X
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�(�k�8�) �a�i�`���m�b�b�- ���M�b�2�H�K �� �*�Q�`�#�B�M�- �C�m�H�B�2�i �R�N�N�y�, �"���b�B�+�b �Q�7 �Z�m���H�B�i���i�@
�B�p�2 �_�2�b�2���`�+�?�X �:�`�Q�m�M�/�2�/ �h�?�2�Q�`�v �S�`�Q�+�2�/�m�`�2�b ���M�/ �h�2�+�?�M�B�[�m�2�b�X
�a���:�1 �S�m�#�H�B�+���i�B�Q�M�b�- �l�a���X

�(�k�e�) �a�m�Q�D���M�2�M�- �S� �B�p�B�F�F�B �R�N�N�j�, �ô�A�/�2�M�i�B�i�2�2�i�i�B�- �T�2�`�B�M�M�2�- �p���H�H���M �p�B�@
�2�b�i�B�i�X�ô �h�2�Q�F�b�2�b�b���, �a�m�Q�D���M�2�M�- �S� �B�p�B�F�F�B �� �a�m�Q�D���M�2�M�- �J���i�i�B �E�X
�U�i�Q�B�K�X�V�, �E�l�G�h�h�l�l�_�A�L �E���G�1�A�.�P�a�E�P�P�S�A�a�h�� �, �E�B�`�D�Q�B�i�m�F�@
�b�B�� �F�B�2�H�2�b�i�  �D�� �F�m�H�i�i�m�m�`�B�b�i���X �h���K�T�2�`�2�, ���M�i�`�Q�F�B�`�D���i�X �R�d�9 �T�X

�(�k�d�) �a�m�Q�M�B�M�2�M�- �1�2�`�Q �R�N�N�k�, �S�2�`�?�2�2�M �E�m�p���F�m�H�K���i�, �.�B�b�F�m�`�b�b�B���M���@
�H�v�v�b�B �T�2�`�?�2�2�M� �B�/�B�M �T�m�?�2�2�b�i���X �h���K�T�2�`�2�2�M �v�H�B�Q�T�B�b�i�Q�- �a�Q�b�B�Q�H�Q�;�B���M
�D�� �b�Q�b�B�����H�B�T�b�v�F�Q�H�Q�;�B���M �H���B�i�Q�b�X �h�m�i�F�B�K�m�F�b�B���- �b���`�D�� ���- �M�`�Q �k�9�X �R�j�d
�T�X

�(�k�3�) �h���H�D���- �a���M�M�� �R�N�N�d�, �ô�*�Q�M�b�i�B�i�m�i�B�M�; �õ�B�M�7�Q�`�K���i�B�Q�M�ö ���M�/ �õ�m�b�2�`�ö ���b
�`�2�b�2���`�+�? �Q�#�D�2�+�i�b�, �� �i�?�2�Q�`�v �Q�7 �F�M�Q�r�H�2�/�;�2 �7�Q�`�K���i�B�Q�M�b ���b ���M ���H�@
�i�2�`�M���i�B�p�2 �i�Q �i�?�2 �B�M�7�Q�`�K���i�B�Q�M�@�K���M �i�?�2�Q�`�v�ô�- �A�L�, �o���F�F���`�B�- �S�X�-

�(�k�N�) �a���p�Q�H���B�M�2�M�- �_�X�- �.�2�`�p�B�M�- �"�X �U�2�/�X�V�- �A�M�7�Q�`�K���i�B�Q�M �a�2�2�F�B�M�; �B�M �*�Q�M�@
�i�2�t�i�- �T�X �3�R�@�N�e�X �G�P�L�.�P�L�, �h���v�H�Q�` �:�`���?���K�- �G�Q�M�/�Q�M�X

�(�j�y�) �a���p�Q�H���B�M�2�M�- �_�X �R�N�N�3�, �J�m�b�B�B�F�F�B�- �F�m�H�i�i�m�m�`�B�- �F�B�`�D���b�i�Q �, �/�B�b�F�m�`�@
�b�b�B�2�M ���M���H�v�v�b�B�X �h���K�T�2�`�2�, �h���C�l�X �k�3�N �T�X

�(�j�R�) �a���p�Q�H���B�M�2�M�- �_�X �R�N�N�N�, �ó���M���H�v�x�B�M�; �[�m���H�B�i���i�B�p�2 �B�M�i�2�`�p�B�2�r �/���i���,
�h�?�2 �/�B�b�+�Q�m�`�b�2 ���M���H�v�i�B�+ �K�2�i�?�Q�/�X�ô

�(�j�k�) �G�B�#�`���`�v �� �A�M�7�Q�`�K���i�B�Q�M �a�+�B�2�M�+�2 �_�2�b�2���`�+�? �k�R �U�9�V�, �9�8�N�@�9�d�d�X
�o���`���M�i�Q�H���- �E�`�B�b�i�� �R�N�N�y�, �h�2�F�M�B�B�F���M �b�m�Q�K�B �v�?�/�2�M�i�v�p� �b�b� 
�1�m�`�Q�Q�T���b�b�� �, �a���M���b�i�Q�i�v�º�M �K�2�`�F�B�i�v�b�i� 

�(�j�j�) �F�Q�b�F�2�p�� �b�2�H�p�B�i�v�b�X �>�2�H�b�B�M�F�B�, �h�2�F�M�B�B�F���M �a���M���b�i�Q�F�2�b�F�m�b �`�v
�U�h�a�E�V�X �o�2�?�K���b�@�G�2�?�i�Q�- �A�M�F�2�`�B �R�N�N�N�, �E�Q�T�B�Q�B�M�i�B�� �p���B �F�Q�K�@
�K�m�M�B�F�Q�B�M�i�B�� �, �C�Q�?�/���i�m�b �F� � �M�M�º�b�i�2�Q�`�B�����M�X �>�2�H�b�B�M�F�B�, �P�v �6�B�M�M
�G�2�+�i�m�`�� ���#�X �R�9�j �T�X

�(�j�9�) �q�B�/�û�M�@�q�m�H�z�- �:�X�- �>�m�p�B�H���- �A�X �� �>�Q�H�K�#�2�`�;�- �E�X �k�y�y�3�, �ô�G�B�#�`���`�v
�k�X�y ���b �� �M�2�r �T���`�i�B�+�B�T���i�Q�`�v �+�Q�M�i�2�t�i�X�ô �A�L�, �J�X �S���;���M�B �U�2�/�X�V�- �1�M�@
�+�v�+�H�Q�T�2�/�B�� �Q�7 �J�m�H�i�B�K�2�/�B�� �h�2�+�?�M�Q�H�Q�;�v ���M�/ �L�2�i�r�Q�`�F�B�M�;�- �p�Q�H�X
�A�A�X �k�X �2�/�X �>�2�`�b�?�2�v�, �A�M�7�Q�`�K���i�B�Q�M �a�+�B�2�M�+�2 �_�2�7�2�`�2�M�+�2�X �T�X �3�9�k�@�3�9�3�X
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�(�j�8�) �q�B�2�`�x�#�B�+�F���- ���M�M�� �R�N�N�d�, �l�M�/�2�`�b�i���M�/�B�M�; �*�m�H�i�m�`�2�b �h�?�`�Q�m�;�?
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�T���M�2�b�2�X �L�2�r �u�Q�`�F�, �P�t�7�Q�`�/ �l�M�B�p�2�`�b�B�i�v �S�`�2�b�b�X �j�R�d �T�X
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Introduction

�S�2�Q�T�H�2 �m�b�2 �b�Q�+�B���H �K�2�/�B�� �B�M �K���M�v �b�B�i�m���i�B�Q�M�b ���M�/ �+�Q�M�i�2�t�i�b �Q�7 �i�?�2�B�`
�2�p�2�`�v�/���v �H�B�7�2�X �h�?�2�b�2 �B�M�i�2�`���+�i�B�Q�M�b ���M�/ ���`�2�M���b �2�M�i���B�H �2�M�Q�`�K�Q�m�b ���K�Q�m�M�i�b
�Q�7 �B�M�7�Q�`�K���i�B�Q�M ���M�/ �?���p�2 ���H�b�Q �+�?���M�;�2�/ �i�?�2 �r���v�b �K���M�v �T�2�Q�T�H�2 �B�M�i�2�`���+�i
���M�/ �+�Q�K�K�m�M�B�+���i�2�X �a�+�B���H�/�Q�M�2�- �_�Q�i�Q�H�Q ���M�/ �a�M�v�/�2�` �U�k�y�R�R�V �B�/�2�M�i�B�}�2�/
�i�?�2�K�2�b �7�Q�` �r�?�B�+�? �b�Q�+�B���H �K�2�/�B�� �?���b �?���/ �H���`�;�2 �B�K�T���+�i ���M�/ �?�Q�r �i�?�2�b�2
���`�2 �`�2�H�2�p���M�i �7�Q�` �+�m�`�`�B�+�m�H���b ���M�/ �;�Q���H�b �Q�7 �B�a�+�?�Q�Q�H�b ���M�/ �B�M�7�Q�`�K���i�B�Q�M �b�+�B�@
�2�M�+�2 �/�2�T���`�i�K�2�M�i�b�, �ó�b�Q�+�B���H �K�2�/�B�� �+�Q�K�K�m�M�B�i�B�2�b�- �Q�r�M�2�`�b�?�B�T�- �T�`�B�p���+�v
���M�/ �;�Q�p�2�`�M���M�+�2 �Q�7 �m�b�2�`�@�;�2�M�2�`���i�2�/ �+�Q�M�i�2�M�i �Q�M �b�Q�+�B���H �M�2�i�r�Q�`�F�b�- ���M�/
�?�Q�r �b�Q�+�B���H �K�2�/�B�� �K���v �B�K�T���+�i �2�/�m�+���i�B�Q�M ���M�/ �H�2���`�M�B�M�; ���i ���H�H ���;�2�b�ô
�U�a�+�B���H�/�Q�M�2�- �_�Q�i�Q�H�Q �� �a�M�v�/�2�`�- �k�y�R�R�- �T�X �8�R�9�V�X

�h�?�2 �+�Q�M�+�2�T�i �b�Q�+�B���H �K�2�/�B�� �B�b �2�H�m�b�B�p�2�- ���M�/ �/�2�}�M�B�i�B�Q�M�b �/�2�T�2�M�/ �Q�M �i�?�2
�+�Q�M�i�2�t�i �r�?�2�`�2 �B�i �B�b ���T�T�H�B�2�/�- �+�Q�K�K�Q�M�H�v �r�B�i�? �� �7�Q�+�m�b �Q�M �i�2�+�?�M�Q�H�Q�;�v
�Q�` �K���`�F�2�i�B�M�;�X �a�Q�+�B���H �K�2�/�B�� �+�Q�m�`�b�2�b ���`�2 �Q�7�i�2�M �Q�z�2�`�2�/ �#�v �+�Q�K�K�2�`�+�B���H
�2�/�m�+���i�B�Q�M �+�Q�K�T���M�B�2�b�X �h�?�2 �K���D�Q�`�B�i�v �Q�7 �i�?�2�b�2 ���`�2 �T�`���+�i�B�+���H�H�v �Q�`�B�2�M�i�2�/
���M�/ �7�Q�+�m�b �Q�M �i�?�2 �m�b�2 �Q�7 �b�Q�+�B���H �K�2�/�B�� �7�`�Q�K �� �+�Q�K�K�2�`�+�B���H �T�2�`�b�T�2�+�i�B�p�2�-
���b �B�M �#�m�b�B�M�2�b�b ���/�p���M�i���;�2�b�- ���M�/ �K���`�F�2�i�B�M�;�- �Q�` �Q�M �b�T�2�+�B�}�+ �i�2�+�?�M�Q�H�Q�@
�;�B�+���H �i�Q�Q�H�b ���M�/ ���`�2�M���b�X �*�Q�m�`�b�2�b �i���m�;�?�i �B�M ���+���/�2�K�B�+ �/�B�b�+�B�T�H�B�M�2�b �?���p�2
�T�`�2�p�B�Q�m�b�H�v �?���/ �b�B�K�B�H���` �M���`�`�Q�r �7�Q�+�B�X �a�r�2�/�B�b�? �m�M�B�p�2�`�b�B�i�B�2�b �+�m�`�`�2�M�i�H�v
�Q�z�2�` �b�Q�+�B���H �K�2�/�B�� �+�Q�m�`�b�2�b �B�M �/�B�b�+�B�T�H�B�M�2�b �b�m�+�? ���b �K�2�/�B�� �b�i�m�/�B�2�b�c �2�/�m�@
�+���i�B�Q�M�c ���M�/ �B�M�7�Q�`�K���i�B�+�b�X

���b �/�2�K�Q�M�b�i�`���i�2�/ �#�v �a�+�B���H�/�Q�M�2�- �_�Q�i�Q�H�Q ���M�/ �a�M�v�/�2�` �U�k�y�R�R�V�- �K���M�v
���b�T�2�+�i�b �Q�7 �b�Q�+�B���H �K�2�/�B�� ���`�2 �+�H�Q�b�2�H�v �+�Q�M�M�2�+�i�2�/ �i�Q ���`�2���b ���H�`�2���/�v �b�i�m�/�@
�B�2�/ �r�B�i�?�B�M �K���M�v �G�A�a �+�m�`�`�B�+�m�H���b�X �6�m�`�i�?�2�`�K�Q�`�2�- �G�A�a �B�b �r�2�H�H �2�[�m�B�T�T�2�/
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�i�Q �m�M�/�2�`�b�i���M�/ ���M�/ �?���M�/�H�2 �+�Q�K�T�H�2�t �B�M�7�Q�`�K���i�B�Q�M �T�`�Q�#�H�2�K�b �/�m�2 �i�Q �B�i�b
�B�M�i�2�`�/�B�b�+�B�T�H�B�M���`�B�i�v�X �>�Q�r�2�p�2�`�- �i�2���+�?�B�M�; �b�Q�+�B���H �K�2�/�B�� �B�M �� �K�2���M�B�M�;�7�m�H
�r���v �7�Q�` �G�A�a �T�`�2�b�2�M�i�b �� �M�m�K�#�2�` �Q�7 �+�?���H�H�2�M�;�2�b�X �q�2 �b�m�;�;�2�b�i �i�?���i �B�M
�Q�`�/�2�` �i�Q �K���F�2 �i�?�2 �+�Q�M�+�2�T�i �m�b�2�7�m�H �B�M �G�A�a �+�Q�M�i�2�t�i�b�- �B�i �B�b �B�K�T�Q�`�i���M�i
�i�Q �m�M�/�2�`�b�i���M�/ �b�Q�K�2 �#���b�B�+ �K�2�+�?���M�B�b�K�b ���M�/ �/�B�K�2�M�b�i�B�Q�M�b �Q�7 ���+�B�i�p�B�i�B�2�b
���M�/ �#�2�?���p�B�Q�m�`�b �B�M �b�Q�+�B���H �K�2�/�B�� ���`�2�M���b �i�?���i �;�Q�2�b �#�2�v�Q�M�/ �i�2�+�?�M�B�+���H
�b�Q�H�m�i�B�Q�M�b ���M�/ �K���`�F�2�i�B�M�; �b�i�`���i�2�;�B�2�b�X

Course example: Social media and social interac-
tion

�h�Q �B�H�H�m�b�i�`���i�2 �Q�m�` ���T�T�`�Q���+�?�- �r�2 �T�`�2�b�2�M�i ���M �2�t���K�T�H�2 �7�`�Q�K �� �+�Q�m�`�b�2
�Q�z�2�`�2�/ �#�v �i�?�2 �a�r�2�/�B�b�? �a�+�?�Q�Q�H �Q�7 �G�B�#�`���`�v ���M�/ �A�M�7�Q�`�K���i�B�Q�M �a�+�B�2�M�+�2�,
�a�Q�+�B���H �K�2�/�B�� ���M�/ �b�Q�+�B���H �B�M�i�2�`���+�i�B�Q�M�- �d�X�8 �1�*�h�a�- �i�Q �b�i�m�/�2�M�i�b �Q�M �i�?�2
�m�M�/�2�`�;�`���/�m���i�2 ���M�/ �K���b�i�2�`�ö�b �H�2�p�2�H�b �B�M �i�?�2 �G�A�a �T�`�Q�;�`���K�K�2�b ���M�/ �i�?�2
�r�2�# �+�Q�M�i�2�M�i �K���M���;�2�` �T�`�Q�;�`���K�K�2�X �A�i �r���b �/�2�p�2�H�Q�T�2�/ �r�B�i�? �i�?�2 �B�M�@
�i�2�M�i�B�Q�M �i�Q �T�`�Q�p�B�/�2 �� �;�2�M�2�`���H �- �Q�p�2�`���H�H �T�2�`�b�T�2�+�i�B�p�2 �Q�M �b�Q�+�B���H �K�2�/�B���X
�P�i�?�2�` �+�Q�m�`�b�2�b �;�B�p�2�M ���i �i�?�2 �/�2�T���`�i�K�2�M�i �7�Q�+�m�b �Q�M �b�T�2�+�B�}�+ �b�Q�+�B���H �K�2�@
�/�B�� �i�Q�Q�H�b ���M�/ ���`�2�M���b�- �B�M�+�H�m�/�B�M�; �h�?�2 �i�?�2�Q�`�v ���M�/ �T�`���+�i�B�+�2 �Q�7 �#�H�Q�;�b�c
�6�B�H�2�b�?���`�B�M�; ���M�/ �A�M�i�2�`�M�2�i �T�Q�H�B�i�B�+�b�c ���M�/ �S�`�Q�;�`���K�K�B�M�; �7�Q�` �/�v�M���K�B�+�b�-
�B�M�i�2�`���+�i�B�p�B�i�v ���M�/ �B�M�i�2�;�`���i�B�Q�M�X

�h�?�2 �H�2���`�M�B�M�; �Q�m�i�+�Q�K�2�b �Q�7 �i�?�2 �+�Q�m�`�b�2 �m�b�2�/ �B�M �Q�m�` �2�t���K�T�H�2 ���`�2�,
�i�?���i �i�?�2 �b�i�m�/�2�M�i�b �r�B�H�H �?���p�2 �i�?�2 �+�Q�K�T�2�i�2�M�+�2 �i�Q �/�2�b�+�`�B�#�2 ���M�/ �/�B�b�+�m�b�b
�m�b�2 �Q�7 �b�Q�+�B���H �K�2�/�B���- �b�Q�+�B���H �B�M�i�2�`���+�i�B�Q�M ���M�/ ���`�2�M���b �r�?�2�`�2 �b�Q�+�B���H �B�M�i�2�`�@
���+�i�B�Q�M �+���M �Q�+�+�m�`�c ���M�/ �i�Q �b�v�M�i�?�2�b�B�x�2 �+�2�M�i�`���H �i�?�2�Q�`�B�2�b ���M�/ �+�Q�M�+�2�T�i�b
�+�Q�M�+�2�`�M�B�M�; �b�Q�+�B���H �B�M�i�2�`���+�i�B�Q�M ���M�/ �p�B�`�i�m���H �+�Q�K�K�m�M�B�i�B�2�b�X �q�2 �#�2�H�B�2�p�2
�i�?���i �B�i �B�b �M�2�+�2�b�b���`�v �i�Q �;�Q �#�2�v�Q�M�/ �i�2�+�?�M�B�+���H ���T�T�H�B�+���i�B�Q�M�b ���M�/ �b�Q�H�m�@
�i�B�Q�M�b ���M�/ �i�?�2 �+�Q�K�K�2�`�+�B���H �K���`�F�2�i�B�M�; �T�2�`�b�T�2�+�i�B�p�2 �i�Q �m�M�/�2�`�b�i���M�/�- ���M�/
�i�?�m�b �#�2 ���#�H�2 �i�Q �m�b�2�- �b�Q�+�B���H �K�2�/�B�� �B�M �� �K�2���M�B�M�;�7�m�H �r���v �B�M �G�A�a �`�2�H���i�2�/
�T�`�Q�7�2�b�b�B�Q�M�b�X �h�?�B�b �+�Q�M�M�2�+�i�b �i�Q ���M�Q�i�?�2�` �+�?���H�H�2�M�;�2 �B�M �i�2���+�?�B�M�; �b�Q�+�B���H
�K�2�/�B�� �r�?�B�+�? �B�b �`�2�H���i�2�/ �i�Q �#���H���M�+�B�M�; �2�H�2�K�2�M�i�b �B�M �i�?�2 �+�Q�m�`�b�2 �`�2�H���i�2�/
�i�Q �2�B�i�?�2�` �i�?�2�Q�`�v �Q�` �T�`���+�i�B�+�2�X �h�?�B�b �+�?���H�H�2�M�;�2 �B�b �M�2�B�i�?�2�` �M�2�r �i�Q �G�A�a�-
�M�Q�` �m�M�B�[�m�2 �7�Q�` �b�Q�+�B���H �K�2�/�B���, �Q�i�?�2�` �+�m�`�`�2�M�i �G�A�a �2�t���K�T�H�2�b �B�M�+�H�m�/�2 ���b�@
�T�2�+�i�b �Q�7 �F�M�Q�r�H�2�/�;�2 �Q�`�;���M�B�x���i�B�Q�M�c �/�B�;�B�i���H �H�B�#�`���`�v �/�2�p�2�H�Q�T�K�2�M�i�c ���M�/
�+�Q�M�i�2�M�i �K���M���;�2�K�2�M�i�X �6�B�M�/�B�M�; ���M ���T�T�`�Q�T�`�B���i�2 �#���H���M�+�2 �/�2�T�2�M�/�b �Q�M
�7���+�i�Q�`�b �b�m�+�? ���b �H�Q�+���H �T�`���+�i�B�+�2�b �B�M �i�?�2 �+�m�`�`�B�+�m�H�� ���M�/ �i�?�2 �H�2�p�2�H �Q�7 �i�?�2
�+�Q�m�`�b�2�X
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Theoretical grounding - three themes

�h�?�2 �H�B�i�2�`���i�m�`�2 �m�b�2�/ �B�M �i�?�2 �+�Q�m�`�b�2 �2�t���K�T�H�2 �?���p�2 �#�2�2�M �Q�`�;���M�B�x�2�/
�B�M�i�Q �i�?�`�2�2 �i�?�2�K�2�b�, �i�?�2�Q�`�2�i�B�+���H �T�Q�B�M�i�b �Q�7 �/�2�T���`�i�m�`�2�c �K�Q�i�B�p���i�B�Q�M�b �7�Q�`
�T���`�i�B�+�B�T���i�B�Q�M�c ���M�/ �+�Q�M�i�2�t�i�b ���M�/ ���T�T�H�B�+���i�B�Q�M�b�X �h�?�2 �H�B�i�2�`���i�m�`�2 �#�2�H�Q�M�;�b
�i�Q �� �p���`�B�2�i�v �Q�7 �B�M�i�2�`�/�B�b�+�B�T�H�B�M���`�v �`�2�b�2���`�+�? �}�2�H�/�b�- �b�m�+�? ���b �+�Q�K�T�m�i�2�`�@
�b�m�T�T�Q�`�i�2�/ �+�Q�Q�T�2�`���i�B�p�2 �r�Q�`�F�- �+�Q�K�T�m�i�2�` �K�2�/�B���i�2�/ �+�Q�K�K�m�M�B�+���i�B�Q�M�-
�B�M�7�Q�`�K���i�B�Q�M �b�+�B�2�M�+�2�- ���M�/ �T�b�v�+�?�Q�H�Q�;�v�X �� �;�m�B�/�2 �i�Q ���T�T�`�Q���+�?�B�M�; �i�?�2
�H�B�i�2�`���i�m�`�2 �B�b �T�`�Q�p�B�/�2�/ �i�Q �i�?�2 �b�i�m�/�2�M�i�b�- ���b �i�?�2 �#�m�H�F �Q�7 �i�?�2 �H�B�i�2�`���i�@
�m�`�2 �B�b �`�2�b�2���`�+�? �T���T�2�`�b�- �r�?�B�H�b�i �i�?�2 �+�Q�m�`�b�2 �B�b �;�B�p�2�M �i�Q �m�M�/�2�`�;�`���/�m���i�2
�b�i�m�/�2�M�i�b�X �� �M ���/�/�B�i�B�Q�M���H �2�z�2�+�i �Q�7 �i�?�B�b �B�b �i�?���i �i�?�2 �b�i�m�/�2�M�i�b ���`�2
�B�M�i�`�Q�/�m�+�2�/ �i�Q �b�+�B�2�M�i�B�}�+ �r�`�B�i�B�M�; ���M�/ �K�2�i�?�Q�/�Q�H�Q�;�v �2���`�H�v �B�M �i�?�2�B�` �2�/�m�@
�+���i�B�Q�M�X

Theoretical points of departure

�h�?�2�Q�`�2�i�B�+���H �T�2�`�b�T�2�+�i�B�p�2�b �Q�M �b�Q�+�B���H �K�2�/�B�� ���M�/ �`�2�H���i�2�/ �i�Q�T�B�+�b �K���F�2
�i�?�2 �T�Q�B�M�i �Q�7 �/�2�T���`�i�m�`�2 �7�Q�` �i�?�2 �+�Q�m�`�b�2�X �A�M �i�?�2 �B�M�B�i�B���H �T���`�i �Q�7 �i�?�2
�+�Q�m�`�b�2�- �/�2�}�M�B�i�B�Q�M�b �Q�7 �b�Q�+�B���H �K�2�/�B�� �b�m�+�? ���b �b�Q�+�B���H �M�2�i�r�Q�`�F �b�B�i�2�b �U�a�L�a�V�-
���`�2 �B�M�i�`�Q�/�m�+�2�/ ���M�/ �/�B�b�+�m�b�b�2�/ �U�a�i�2�B�M�2�H�/�- �1�H�H�B�b�Q�M �� �G���K�T�2�- �k�y�y�3�V�X
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�Q�7 �*�Q�K�T�m�i�2�`�@�J�2�/�B���i�2�/ �*�Q�K�K�m�M�B�+���i�B�Q�M�- �R�k�U�9�V�X
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�a�i�`���M�;�2�`�b ���M�/ �7�`�B�2�M�/�b�, �*�Q�H�H���#�Q�`���i�B�p�2 �T�H���v �B�M �q�Q�`�H�/ �Q�7 �q���`�@
�+�`���7�i�X �A�M �S�`�Q�+�2�2�/�B�M�;�b �Q�7 �i�?�2 �k�y�y�e �k�y�i�? ���M�M�B�p�2�`�b���`�v �+�Q�M�7�2�`�2�M�+�2
�Q�M �+�Q�K�T�m�i�2�` �b�m�T�T�Q�`�i�2�/ �+�Q�Q�T�2�`���i�B�p�2 �r�Q�`�F�- �*�a�*�q�ö�y�e�X �"���M�-
���H�#�2�`�i���- �*���M���/���, ���*�J �S�`�2�b�b�- �T�T�X �R�9�N�@�R�8�3
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�m���i�B�M�; �+�Q�K�T�m�i�2�`�@�b�m�T�T�Q�`�i�2�/ �+�Q�Q�T�2�`���i�B�p�2 �r�Q�`�F�, �J�Q�/�2�H�b ���M�/
�7�`���K�2�r�Q�`�F�b�X �A�M �S�`�Q�+�2�2�/�B�M�;�b �Q�7 �i�?�2 �k�y�y�9 ���*�J �+�Q�M�7�2�`�2�M�+�2 �Q�M
�*�Q�K�T�m�i�2�` �b�m�T�T�Q�`�i�2�/ �+�Q�Q�T�2�`���i�B�p�2 �r�Q�`�F�- �*�a�*�q�ö�y�9�X �*�?�B�+���;�Q�-
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INFORMATION-RELATED ACTIVITIES
IN A SOCIAL MEDIA AND PUBLIC LIBRARY
CONTEXT

�0�D�U�L�D���.�U�R�Q�T�Y�L�V�W���%�H�U�J
�c�E�R���$�N�D�G�H�P�L���8�Q�L�Y�H�U�V�L�W�\�� �)�L�Q�O�D�Q�G

Introduction

�h�?�2 ���B�K �Q�7 �i�?�B�b �T���T�2�` �B�b �i�Q �T�`�2�b�2�M�i ���M �Q�M�;�Q�B�M�; �`�2�b�2���`�+�? �T�`�Q�D�2�+�i
�+�Q�M�+�2�`�M�B�M�; �b�Q�+�B���H �K�2�/�B�� ���M�/ �T�m�#�H�B�+ �H�B�#�`���`�B�2�b�X �h�?�2�b�2 �i�r�Q �+�Q�M�b�i�B�i�m�i�2
���M �B�M�i�2�`�2�b�i�B�M�; �B�M�7�Q�`�K���i�B�Q�M�@�`�B�+�? �+�Q�M�i�2�t�i�X �h�?�2 �`�2�H���i�B�Q�M�b�?�B�T �#�2�i�r�2�2�M
�b�Q�+�B���H �K�2�/�B�� ���M�/ �T�m�#�H�B�+ �H�B�#�`���`�B�2�b �U���H�b�Q �+���H�H�2�/ �G�B�#�`���`�v �k�X�y�V �+���M �#�2
�b�2�2�M ���b �� �+�Q�K�#�B�M���i�B�Q�M �Q�7 �i�?�2 �7�Q�H�H�Q�r�B�M�; �#�m�B�H�/�B�M�; �#�H�Q�+�F�b�, �i�2�+�?�M�Q�H�Q�;�v
���M�/ �i�Q�Q�H�b�- �q�2�# �k�X�y�- �b�Q�+�B���H ���b�T�2�+�i�b�- �m�b�2�`�b�- �T���`�i�B�+�B�T���i�B�Q�M�- �H�B�#�`���`�B�2�b ���M�/
�H�B�#�`���`�v �b�2�`�p�B�+�2�b�- ���M�/ �B�M�i�2�`���+�i�B�p�B�i�v �U�>�Q�H�K�#�2�`�; �2�i ���H�X�- �k�y�y�N�V�X �a�Q�+�B���H
�K�2�/�B�� �B�b �Q�7�i�2�M �+���i�2�;�Q�`�B�x�2�/ ���b �� �i�Q�Q�H �7�Q�` �+�Q�K�K�m�M�B�+���i�B�Q�M ���M�/ �2�M�i�2�`�@
�i���B�M�K�2�M�i�- �#�m�i �/�B�z�2�`�2�M�i �B�M�7�Q�`�K���i�B�Q�M ���+�i�B�p�B�i�B�2�b ���`�2 ���H�b�Q ���M �B�M�?�2�`�2�M�i
�T���`�i �Q�7 �b�Q�+�B���H �K�2�/�B���X �a�Q�+�B���H �K�2�/�B�� �i�Q�Q�H�b �?���p�2 ���z�2�+�i�2�/ �i�?�2 �2�t�T���M�b�B�Q�M
�Q�7 �B�M�7�Q�`�K���i�B�Q�M�- �i�?�2 �`���i�2 �Q�7 �2�t�T���M�b�B�Q�M ���M�/ �i�?�2 �;���i�?�2�`�B�M�; �Q�7 �?�m�K���M
�B�M�7�Q�`�K���i�B�Q�M �U���H�H���`�/�- �k�y�y�N�V�X �h�?�2�`�2�7�Q�`�2�- �`�2�b�2���`�+�? �B�M�i�2�`�2�b�i �B�M�i�Q �i�?�2
�B�M�7�Q�`�K���i�B�Q�M �#�2�?���p�B�Q�` ���M�/ �T�`���+�i�B�+�2�b �B�b �2�b�b�2�M�i�B���H�X �6�B�b�?�2�` �� �C�m�H�B�2�M
�U�k�y�y�N�- �T�X �j�9�k�V �b�T�2�+�B�}�+���H�H�v �K�2�M�i�B�Q�M�b �q�2�# �k�X�y ���b �� �b�Q�m�`�+�2 �Q�7 �p���b�i
�K���i�2�`�B���H �7�Q�` �B�M�7�Q�`�K���i�B�Q�M �#�2�?���p�B�Q�` �`�2�b�2���`�+�?�X �a���p�Q�H���B�M�2�M �U�k�y�R�R�V ���H�b�Q
�B�M�/�B�+���i�2�b �i�?���i �i�?�2�`�2 �B�b �� �M�2�2�/ �7�Q�` �K�Q�`�2 �`�2�b�2���`�+�? �B�M �b�Q�+�B���H �K�2�/�B�� ���M�/
�B�i�b �B�K�T�H�B�+���i�B�Q�M�b �B�M �2�p�2�`�v�/���v �H�B�7�2 �B�M�7�Q�`�K���i�B�Q�M �b�2�2�F�B�M�; ���M�/ �b�?���`�B�M�;�X
�A�M�7�Q�`�K���i�B�Q�M ���+�i�B�p�B�i�B�2�b ���H�b�Q �+�Q�M�b�i�B�i�m�i�2 ���M �B�K�T�Q�`�i���M�i �T���`�i �Q�7 �T�m�#�H�B�+
�H�B�#�`���`�B�2�b�- ���M�/ �Q�M�2 �Q�7 �i�?�2 �K���B�M �T�m�`�T�Q�b�2�b �Q�7 �H�B�#�`���`�B�2�b �B�b �i�Q �/�B�b�b�2�K�B�M���i�2
�B�M�7�Q�`�K���i�B�Q�M ���M�/ �+�m�H�i�m�`�2�X �q�B�H�b�Q�M �U�k�y�y�3�V �/�Q�2�b�- �?�Q�r�2�p�2�`�- �T�Q�B�M�i �Q�m�i
�i�?�2 �H���+�F �Q�7 �`�2�b�2���`�+�? �B�M�i�Q �B�M�7�Q�`�K���i�B�Q�M �#�2�?���p�B�Q�` �B�M �i�?�2 �T�m�#�H�B�+ �H�B�#�`���`�v
�b�2�i�i�B�M�;�X
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�h�?�2 �7�Q�+�m�b �Q�M �B�M�7�Q�`�K���i�B�Q�M�@�`�2�H���i�2�/ ���+�i�B�p�B�i�B�2�b �B�M �� �b�Q�+�B���H �K�2�/�B�� ���M�/
�T�m�#�H�B�+ �H�B�#�`���`�v �+�Q�M�i�2�t�i �K���F�2�b �i�?�2 �i�?�2�Q�`�2�i�B�+���H �7�`���K�2�r�Q�`�F �Q�7 �B�M�7�Q�`�K���@
�i�B�Q�M �T�`���+�i�B�+�2�b �� �b�m�B�i���#�H�2 �b�i���`�i�B�M�; �T�Q�B�M�i�X �a���p�Q�H���B�M�2�M �U�k�y�y�3�- �T�T�X �k�@�j�V
�/�2�}�M�2�b �B�M�7�Q�`�K���i�B�Q�M �T�`���+�i�B�+�2 ���b �ó�� �b�2�i �Q�7 �b�Q�+�B���H�H�v ���M�/ �+�m�H�i�m�`���H�H�v �2�b�@
�i���#�H�B�b�?�2�/ �r���v�b �i�Q �B�/�2�M�i�B�7�v�- �b�2�2�F�- �m�b�2�- ���M�/ �b�?���`�2 �i�?�2 �B�M�7�Q�`�K���i�B�Q�M
���p���B�H���#�H�2 �B�M �p���`�B�Q�m�b �b�Q�m�`�+�2�b �b�m�+�? ���b �i�2�H�2�p�B�b�B�Q�M�- �M�2�r�b�T���T�2�`�b�- ���M�/ �i�?�2
�A�M�i�2�`�M�2�i�X�ô�X �A�M�7�Q�`�K���i�B�Q�M �T�`���+�i�B�+�2 �b�i���`�i�b �Q�m�i �7�`�Q�K �� �b�Q�+�B���H �T�2�`�b�T�2�+�i�@
�B�p�2�- �r�?�2�`�2 �B�M�7�Q�`�K���i�B�Q�M ���+�i�B�p�B�i�B�2�b �B�M�B�i�B���i�2 �7�`�Q�K �B�M�i�2�`���+�i�B�Q�M�b �#�2�i�r�2�2�M
�K�2�K�#�2�`�b �B�M �+�Q�K�K�m�M�B�i�B�2�b �B�M�b�i�2���/ �Q�7 �i�?�2 �K�Q�i�B�p���i�B�Q�M�b �Q�7 ���M �B�M�/�B�p�B�/�m���H
�m�b�2�` �U�J�+�E�2�M�x�B�2�- �k�y�y�j�c �a���p�Q�H���B�M�2�M�- �k�y�y�d�V�X �h�?�2 �7�Q�H�H�Q�r�B�M�; ���+�i�B�p�B�i�B�2�b
���`�2 �2�M�i���B�H�2�/ �B�M �B�M�7�Q�`�K���i�B�Q�M �T�`���+�i�B�+�2�b�, �b�2�2�F�B�M�;�- ���+�+�2�b�b�B�M�;�- �+�`�2���i�B�M�;�-
�m�b�B�M�; ���M�/ �b�?���`�B�M�; �B�M�7�Q�`�K���i�B�Q�M �U�a���p�Q�H���B�M�2�M�- �k�y�y�d�c �h�m�Q�K�B�M�2�M�- �h���H�D���-
�� �a���p�Q�H���B�M�2�M�- �k�y�y�8�V�X

Research questions and aim

�h�?�2 ���B�K �B�b �i�Q �B�M�p�2�b�i�B�;���i�2 �i�?�2 �B�M�i�2�`�7���+�2 �#�2�i�r�2�2�M �m�b�2�`�b�- �H�B�#�`���`�v �T�`�Q�@
�7�2�b�b�B�Q�M���H�b ���M�/ �b�Q�+�B���H �K�2�/�B���X �h�?�2 �7�Q�+�m�b �H�B�2�b �T���`�i�H�v �Q�M �i�?�2 �m�b�2�`�b�ö �B�M�@
�i�2�`�2�b�i �B�M �B�M�i�2�`���+�i�B�M�; �r�B�i�? �i�?�2 �H�B�#�`���`�v �i�?�`�Q�m�;�? �b�Q�+�B���H �K�2�/�B�� ���M�/ �r�?���i
�F�B�M�/ �Q�7 �B�M�7�Q�`�K���i�B�Q�M ���+�i�B�p�B�i�B�2�b ���M�/ �T�`���+�i�B�+�2�b �+�Q�K�2 �B�M�i�Q �[�m�2�b�i�B�Q�M�X �h�?�2
�7�Q�+�m�b �B�b ���H�b�Q �Q�M �i�?�2 �+�?���H�H�2�M�;�2�b ���M�/ �Q�T�T�Q�`�i�m�M�B�i�B�2�b �H�B�#�`���`�v �T�`�Q�7�2�b�b�B�Q�M�@
���H�b �7���+�2 �+�Q�M�b�B�/�2�`�B�M�; �b�Q�+�B���H �K�2�/�B�� �B�M �i�?�2�B�` �2�p�2�`�v�/���v �r�Q�`�F�, �i�?�2 �r���v
�i�?�2�v �B�M�i�2�`���+�i �r�B�i�? �m�b�2�`�b �i�?�`�Q�m�;�? �b�Q�+�B���H �K�2�/�B�� ���M�/ �i�Q �r�?���i �2�t�i�2�M�i
�i�?�2�v �i�?�B�M�F �H�B�#�`���`�B�2�b �b�?�Q�m�H�/ �#�2 �B�M�p�Q�H�p�2�/ �B�M �b�Q�+�B���H �K�2�/�B���X �a�T�2�+�B�}�+ �`�2�@
�b�2���`�+�? �[�m�2�b�i�B�Q�M�b ���`�2�, �R�V �q�?���i ���`�2 �i�?�2 �2�t�T�2�+�i���i�B�Q�M�b�- �B�M�i�2�M�i�B�Q�M�b ���M�/
�K�Q�i�B�p���i�B�Q�M�b �Q�7 �m�b�2�`�b �+�Q�M�+�2�`�M�B�M�; �H�B�#�`���`�v ���+�i�B�p�B�i�B�2�b ���M�/ �b�Q�+�B���H �T���`�i�B�@
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�+�H�2���` �p�B�b�m���H �B�K�T�m�H�b�2 �B�M �p�B�`�i�m���H �r�Q�`�H�/�b�X
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Figure 1. User interaction with cultural heritage information embedded 
on the web. 

4. RESEARCH QUESTIONS 

Whether, and how, the user finds the cultural heritage information 
depends on factors both on the system side (e.g. findability) and the user 
herself (e.g. information need, motivation, level of information literacy). 
The project research questions (RQ) deals with different aspects of the 
research problem. RQ 1-4 are mainly descriptive in nature and leads to 
correlation questions in RQ5. 

4.1 RQ1: What do the users do in the cultural 
heritage resource? 

From system log files it is possible to single out specific search 
sessions and to follow a user through a session. It is often not possible to 
track a user across different sessions Ð this depends on the availability of 
sufficient IP-number and session-ID information in the specific logs. The 
log file data will, however, be sufficient to explore the moves and tactics, 
the two most basic levels of the four levels of interaction (Bates, 1990; 
Jansen, 2009). In addition, it is important to study both the navigation 
and the queries of the user (Mat-Hassan & Levene, 2005), as the two 
behaviors are two sides of the same coin. Several quantitative usage 
measures are relevant and interesting, e.g. bouncing rate, depth and 
length of visits and the number of object looked at (Nicholas et al., 
2006).  
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�b�i�`���i�2�;�B�2�b ���M�/ �M���p�B�;���i�B�Q�M���H �r���v�b �Q�M �i�?�2 �r�2�#�X �A�M �6�B�;�m�`�2 �R �i�?�2 �B�M�@
�7�Q�`�K���i�B�Q�M �U�Q�#�D�2�+�i�V ���M�/ �B�M�7�Q�`�K���i�B�Q�M �b�v�b�i�2�K �U�`�2�b�Q�m�`�+�2�V ���`�2 �b�?�Q�r�M ���b
�+�B�`�+�H�2�b �r�B�i�?�B�M �i�?�2 �Q�m�i�2�` �r�2�# �+�B�`�+�H�2�X
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Research questions

�q�?�2�i�?�2�`�- ���M�/ �?�Q�r�- �i�?�2 �m�b�2�` �}�M�/�b �i�?�2 �+�m�H�i�m�`���H �?�2�`�B�i���;�2 �B�M�7�Q�`�K���@
�i�B�Q�M �/�2�T�2�M�/�b �Q�M �7���+�i�Q�`�b �#�Q�i�? �Q�M �i�?�2 �b�v�b�i�2�K �b�B�/�2 �U�2�X�;�X �}�M�/���#�B�H�B�i�v�V
���M�/ �i�?�2 �m�b�2�` �?�2�`�b�2�H�7 �U�2�X�;�X �B�M�7�Q�`�K���i�B�Q�M �M�2�2�/�- �K�Q�i�B�p���i�B�Q�M�- �H�2�p�2�H �Q�7
�B�M�7�Q�`�K���i�B�Q�M �H�B�i�2�`���+�v�V�X �h�?�2 �T�`�Q�D�2�+�i �`�2�b�2���`�+�? �[�m�2�b�i�B�Q�M�b �U�_�Z�V �/�2���H�b
�r�B�i�? �/�B�z�2�`�2�M�i ���b�T�2�+�i�b �Q�7 �i�?�2 �`�2�b�2���`�+�? �T�`�Q�#�H�2�K�X �_�Z �R�@�9 ���`�2 �K���B�M�H�v
�/�2�b�+�`�B�T�i�B�p�2 �B�M �M���i�m�`�2 ���M�/ �H�2���/�b �i�Q �+�Q�`�`�2�H���i�B�Q�M �[�m�2�b�i�B�Q�M�b �B�M �_�Z�8�X

RQ1: What do the users do in the cultural her-
itage resource?

�6�`�Q�K �b�v�b�i�2�K �H�Q�; �}�H�2�b �B�i �B�b �T�Q�b�b�B�#�H�2 �i�Q �b�B�M�;�H�2 �Q�m�i �b�T�2�+�B�}�+ �b�2���`�+�?
�b�2�b�b�B�Q�M�b ���M�/ �i�Q �7�Q�H�H�Q�r �� �m�b�2�` �i�?�`�Q�m�;�? �� �b�2�b�b�B�Q�M�X �A�i �B�b �Q�7�i�2�M �M�Q�i
�T�Q�b�b�B�#�H�2 �i�Q �i�`���+�F �� �m�b�2�` ���+�`�Q�b�b �/�B�z�2�`�2�M�i �b�2�b�b�B�Q�M�b �� �i�?�B�b �/�2�T�2�M�/�b �Q�M
�i�?�2 ���p���B�H���#�B�H�B�i�v �Q�7 �b�m�{�+�B�2�M�i �A�S�@�M�m�K�#�2�` ���M�/ �b�2�b�b�B�Q�M�@�A�. �B�M�7�Q�`�K���i�B�Q�M
�B�M �i�?�2 �b�T�2�+�B�}�+ �H�Q�;�b�X �h�?�2 �H�Q�; �}�H�2 �/���i�� �r�B�H�H�- �?�Q�r�2�p�2�`�- �#�2 �b�m�{�+�B�2�M�i �i�Q
�2�t�T�H�Q�`�2 �i�?�2 �K�Q�p�2�b ���M�/ �i���+�i�B�+�b�- �i�?�2 �i�r�Q �K�Q�b�i �#���b�B�+ �H�2�p�2�H�b �Q�7 �i�?�2 �7�Q�m�`
�H�2�p�2�H�b �Q�7 �B�M�i�2�`���+�i�B�Q�M �U�"���i�2�b�- �R�N�N�y�c �C���M�b�2�M�- �k�y�y�N�V�X �A�M ���/�/�B�i�B�Q�M�- �B�i �B�b
�B�K�T�Q�`�i���M�i �i�Q �b�i�m�/�v �#�Q�i�? �i�?�2 �M���p�B�;���i�B�Q�M ���M�/ �i�?�2 �[�m�2�`�B�2�b �Q�7 �i�?�2 �m�b�2�`
�U�J���i�@�>���b�b���M �� �G�2�p�2�M�2�- �k�y�y�8�V�- ���b �i�?�2 �i�r�Q �#�2�?���p�B�Q�`�b ���`�2 �i�r�Q �b�B�/�2�b
�Q�7 �i�?�2 �b���K�2 �+�Q�B�M�X �a�2�p�2�`���H �[�m���M�i�B�i���i�B�p�2 �m�b���;�2 �K�2���b�m�`�2�b ���`�2 �`�2�H�2�p���M�i
���M�/ �B�M�i�2�`�2�b�i�B�M�;�- �2�X�;�X �#�Q�m�M�+�B�M�; �`���i�2�- �/�2�T�i�? ���M�/ �H�2�M�;�i�? �Q�7 �p�B�b�B�i�b ���M�/
�i�?�2 �M�m�K�#�2�` �Q�7 �Q�#�D�2�+�i �H�Q�Q�F�2�/ ���i �U�L�B�+�?�Q�H���b �2�i ���H�X�- �k�y�y�e�V�X

RQ2: How do users Þnd the cultural heritage re-
source?

�l�b�2�`�b �K���v �`�2���+�? �i�?�2 �+�m�H�i�m�`���H �?�2�`�B�i���;�2 �`�2�b�Q�m�`�+�2�b �B�M �� �M�m�K�#�2�` �Q�7
�/�B�z�2�`�2�M�i �r���v�b�X �P�M �i�?�2 �r�2�# �i�?�2�`�2 ���`�2 �i�?�`�2�2 �#���b�B�+ �7�Q�`�K�b �Q�7 �M���p�B�;���i�B�Q�M
�U�G�2�p�2�M�2�- �k�y�R�y�V�,

�R �.�B�`�2�+�i �M���p�B�;���i�B�Q�M�X

�k �L���p�B�;���i�B�Q�M �i�?�`�Q�m�;�? �H�B�M�F�b�X

�j �L���p�B�;���i�B�Q�M �m�b�B�M�; �� �a�2���`�+�? �1�M�;�B�M�2�X

�h�?�2 �H�Q�; �}�H�2�b �+�Q�M�i���B�M �`�2�7�2�`�`�B�M�; �l�_�G�ö�b �B�M�+�H�m�/�B�M�; �b�2���`�+�? �i�2�`�K�b �7�`�Q�K
�i�?�2 �`�2�7�2�`�`�B�M�; �b�2���`�+�? �2�M�;�B�M�2�X �q�?���i �F�B�M�/ �Q�7 �M�2�2�/ �/�Q �i�?�2 �b�2���`�+�? �i�2�`�K�b



�7�K�H���'�D�Q�L�V�K���G�L�J�L�W�D�O�L�]�H�G���F�X�O�W�X�U�D�O���K�H�U�L�W�D�J�H���D�Q�G���L�W�V���X�V�H�U�V������

�B�M�/�B�+���i�2 �i�?�2 �m�b�2�`�b �?���p�2�- �B�M�7�Q�`�K���i�B�Q�M���H�- �M���p�B�;���i�B�Q�M���H �Q�` �i�`���M�b���+�i�B�Q�M���H
�U�"�`�Q�/�2�`�- �k�y�y�k�V�\ ���M�/ ���`�2 �i�?�2�v �H�Q�Q�F�B�M�; �7�Q�` �F�M�Q�r�M �B�i�2�K�b �Q�` �F�M�Q�r�M
�+�Q�H�H�2�+�i�B�Q�M�b�\ �P�` �/�Q �i�?�2�v �?���p�2 �;�2�M�2�`���H �B�M�7�Q�`�K���i�B�Q�M �M�2�2�/�b ���M�/ ���`�`�B�p�2�b
�i�Q �i�?�2 �?�2�`�B�i���;�2 �+�Q�H�H�2�+�i�B�Q�M�b �B�M �i�`�v�B�M�; �i�Q �b�Q�H�p�2 �i�?�2�K�- �M�Q�i �H�Q�Q�F�B�M�; �7�Q�`
�+�m�H�i�m�`���H �?�2�`�B�i���;�2 �B�M �T���`�i�B�+�m�H���`�\ �6�B�M���H�H�v�- �?�Q�r �M���p�B�;���i�2�b �i�?�2 �m�b�2�`�b �i�Q
�i�?�2 �`�2�b�Q�m�`�+�2�b�\

RQ3: How Þndable is the heritage resource and
its objects?

�J�Q�`�p�B�H�H�2 �/�2�}�M�2�b �}�M�/���#�B�H�B�i�v �B�M���b �7�Q�H�H�Q�r�b �U�J�Q�`�@
�p�B�H�H�2�- �k�y�y�8�V�,

���X

�#�X

�+�X

���b �J�Q�`�p�B�H�H�2�ö�b �/�2�}�M�B�i�B�Q�M �b�?�Q�r�b �}�M�/���#�B�H�B�i�v �Q�T�2�`���i�2�b �Q�M �/�B�z�2�`�2�M�i �H�2�p�2�H�b�-
�#�Q�i�? �Q�M �Q�#�D�2�+�i �H�2�p�2�H �U�#�V ���M�/ �Q�M �b�v�b�i�2�K �H�2�p�2�H �U�+�V�X �>�2 ���H�b�Q �/�B�b�+�m�b�b�2�b
�i�?�2 �[�m���H�B�i�v �Q�7 ���M�/ �i�?�2 �/�2�;�`�2�2 �Q�7 �}�M�/���#�B�H�B�i�v�- �r�?�B�+�? �B�K�T�H�B�2�b �i�?���i �}�M�/�@
���#�B�H�B�i�v �+���M �#�2 �[�m���M�i�B�}�2�/ ���i �b�Q�K�2 �b�+���H�2�X �A�M�7�Q�`�K���i�B�Q�M �Q�M �i�?�2 �r�2�#
�B�b �T�m�#�H�B�b�?�2�/ �B�M �b�Q�K�2 �B�M�7�Q�`�K���i�B�Q�M �b�v�b�i�2�K �U�2�X�;�X �+�Q�M�i�2�M�i �K���M���;�2�@
�K�2�M�i �b�v�b�i�2�K�- �#�H�Q�; �Q�` �/���i���#���b�2�V ���M�/ �i�?�2 �B�M�7�Q�`�K���i�B�Q�M �b�v�b�i�2�K �B�b �i�?�2�M
���p���B�H���#�H�2 �Q�M �i�?�2 �r�2�#�X �"�2�+���m�b�2 �Q�7 �i�?�2 �+�Q�K�T�H�2�t�B�i�v �Q�7 �r�2�# �T�m�#�H�B�+���@
�i�B�Q�M �}�M�/���#�B�H�B�i�v �B�b �+�Q�M�b�i���M�i�H�v �+�?���M�;�B�M�; ���M�/ �?���`�/ �i�Q �+���H�+�m�H���i�2�- �#�m�i �B�i
�K�B�;�?�i �#�2 �i�?�2 �K�Q�b�i �B�K�T�Q�`�i���M�i ���b�T�2�+�i �Q�M �B�M�7�Q�`�K���i�B�Q�M �Q�M �i�?�2 �r�2�# �B�M
�i�?�B�b �2�`�� �Q�7 �b�2���`�+�? �2�M�;�B�M�2 �m�b�2�X

�h�?�2 �T�H���M �B�b �i�Q �m�b�2 ���M ���M���H�v�b�B�b �T�`�Q�i�Q�+�Q�H ���M�/ �K�2���b�m�`�2 ���i�i�`�B�#�m�i�2�b ���i
�#�Q�i�? �`�2�b�Q�m�`�+�2 ���M�/ �Q�#�D�2�+�i �H�2�p�2�H�X �h�?�2 ���b�T�2�+�i�b ���M�/ ���i�i�`�B�#�m�i�2�b �K�2���b�@
�m�`�2�/ �r�B�H�H �#�2 �/�2�`�B�p�2�/ �7�`�Q�K �`�2�b�2���`�+�? �B�M �`�2�H�2�p���M�i ���`�2���b�- �2�X�;�X �r�2�# �B�M�@
�7�Q�`�K���i�B�Q�M �`�2�i�`�B�2�p���H�- �b�2���`�+�? �#�2�?���p�B�Q�` ���M�/ �B�M�7�Q�`�K���i�B�Q�M ���`�+�?�B�i�2�+�i�m�`�2�-
�#�m�i ���H�b�Q �7�`�Q�K �#�2�b�i �T�`���+�i�B�+�2 �B�M �i�?�2 �}�2�H�/�b �b�2���`�+�? �2�M�;�B�M�2 �Q�T�i�B�K�B�x���i�B�Q�M
���M�/ �r�2�# �m�b���#�B�H�B�i�v �U�2�X�;�X �1�M�;�2 �k�y�y�N�V�X ���i�i�`�B�#�m�i�2�b ���M�/ �7���+�i�Q�`�b �H�B�F�2 �i�?�2
�7�Q�H�H�Q�r�B�M�; �r�B�H�H �#�2 �b�i�m�/�B�2�/�,
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�A�b �i�?�2 �`�2�b�Q�m�`�+�2�f�Q�#�D�2�+�i �+���i���H�Q�;�m�2�/�- �2�X�;�X �B�M �"�B�#�H�B�Q�i�2�F�X�/�F�\

�A�b �i�?�2 �`�2�b�Q�m�`�+�2�f�Q�#�D�2�+�i �B�M�/�2�t�2�/ �#�v �i�?�2 �r�2�# �b�2���`�+�? �2�M�;�B�M�2�b�\

�A�b �i�?�2 �Q�#�D�2�+�i �/�Q�r�M�H�Q���/���#�H�2�\

�.�Q�2�b �i�?�2 �Q�#�D�2�+�i �?���p�2 �� �m�M�B�[�m�2 �l�_�G�\

�q�?���i �K�2�/�B�� �i�v�T�2 �B�b �i�?�2 �Q�#�D�2�+�i�\

���`�2 �i�?�2�`�2 ���M�v �r�2�# �k�X�y�@�7�m�M�+�i�B�Q�M�b �U�2�X�;�X �b�?���`�2�@�#�m�i�i�Q�M�b�V �B�M �`�2�H���@
�i�B�Q�M �i�Q �i�?�2 �Q�#�D�2�+�i�\

�h�Q �r�?���i �2�t�i�2�M�i �?���b �i�?�2 �Q�#�D�2�+�i �K�2�i���/���i���\

�>�Q�r �?�B�;�? �B�b �i�?�2 �:�Q�Q�;�H�2 �S���;�2�_���M�F�@�p���H�m�2 �Q�7 �i�?�2 �Q�#�D�2�+�i�\

�A�i �r�B�H�H �#�2 ���i�i�2�K�T�i�2�/ �i�Q �+���H�+�m�H���i�2 �� �}�M�/���#�B�H�B�i�v �b�+�Q�`�2 �Q�m�i �Q�7 �i�?�2 ���M�@
�b�r�2�`�b �B�M �i�?�2 �T�`�Q�i�Q�+�Q�H�X �A�7 �i�?�B�b �B�b �M�Q�i �7�2���b�B�#�H�2 �i�?�2 �`�2�b�Q�m�`�+�2�b ���M�/ �Q�#�D�2�+�i�b
�r�B�H�H �#�2 �+�H���b�b�B�}�2�/ �B�M�i�Q �/�B�z�2�`�2�M�i �;�`�Q�m�T�b �/�2�T�2�M�/�B�M�; �Q�M �i�?�2 �/�2�;�`�2�2 �Q�7
�}�M�/���#�B�H�B�i�v�X

�A�M ���/�/�B�i�B�Q�M�- �}�M�/���#�B�H�B�i�v �K�B�;�?�i �#�2 �b�2�2�M ���b �� �T���`�i �Q�7 �i�?�2 �}�2�H�/ �Q�7
�r�2�#�Q�K�2�i�`�B�+�b �U�"�D�º�`�M�2�#�Q�`�M �� �A�M�;�r�2�`�b�2�M�- �k�y�y�9�c �h�?�2�H�r���H�H�- �k�y�y�N�V�X �"�m�i
�}�M�/���#�B�H�B�i�v �B�b �K�Q�`�2 �i�?���M �H�B�M�F ���M���H�v�b�B�b�X �_�2���+�?���#�B�H�B�i�v �i�?�`�Q�m�;�? �H�B�M�F�b �B�b
�Q�M�2 �B�K�T�Q�`�i���M�i �T���`�i �Q�7 �}�M�/���#�B�H�B�i�v�- �#�m�i �i�?�2�`�2 ���`�2 �Q�i�?�2�` �2�[�m���H �B�K�T�Q�`�i�@
���M�i �T���`�i�b ���M�/ �i�?�2�b�2 �K�B�;�?�i �M�Q�i �#�2 �+�H���b�b�B�}�2�/ ���b �r�2�#�Q�K�2�i�`�B�+�b�X

RQ4: Who are the users and what are their thoughts
on the cultural heritage resources?

�_�2�b�2���`�+�? �[�m�2�b�i�B�Q�M �9 �B�b ���M�b�r�2�`�2�/ �T�`�B�K���`�v �r�B�i�? �q�2�# �b�m�`�p�2�v�b�- �Q�M�2
�B�M �2���+�? �Q�7 �i�?�2 �b�i�m�/�B�2�/ �`�2�b�Q�m�`�+�2�b�X �h�?�2 ���B�K �B�b �i�Q �;���i�?�2�` �/���i�� �i�Q �;�Q �;�2�i
�� �#�2�i�i�2�` �T�B�+�i�m�`�2 �Q�7 �i�?�2 �m�b�2�`�b�X �h�?�2 �H�Q�; �}�H�2�b �+�Q�M�i���B�M �D�m�b�i �#�2�?���p�B�Q�`���H
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Figure 2. Illustration of the interconnections between the project research 
questions.  

4.5.2 Progress and status 

The following cultural heritage resources will be studied: 
 
 Art Index Denmark2 (Kunstindex Danmark) is a database covering a 
large part of the holdings in the Danish Art Museums from The 
Heritage Agency of Denmark. The website also includes a 
dictionary of Danish artists and pictures of some works. 

 Bonaza3 is a Youtube-like service from DenmarkÕs Radio (DR) 
which contains popular videos from the archive of DR. 

 Guaman Poma Inca Chronicle4 at the Royal Library is a widely 
used digitized book; maybe the most read online ebook in 
Denmark.  

 

 
2 https://www.kulturarv.dk/kid/  
3 http://www.dr.dk/Bonanza/index.htm  
4 http://www.kb.dk/permalink/2006/poma/info/en/frontpage.htm  
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�(�N�) �J���i�@�>���b�b���M�- �J�X�- �� �G�2�p�2�M�2�- �J�X �U�k�y�y�8�V�X ���b�b�Q�+�B���i�B�M�; �b�2���`�+�?
���M�/ �M���p�B�;���i�B�Q�M �#�2�?���p�B�Q�` �i�?�`�Q�m�;�? �H�Q�; ���M���H�v�b�B�b�X �C�Q�m�`�M���H �Q�7 �i�?�2
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���K�2�`�B�+���M �a�Q�+�B�2�i�v �7�Q�` �A�M�7�Q�`�K���i�B�Q�M �a�+�B�2�M�+�2 ���M�/ �h�2�+�?�M�Q�H�Q�;�v�-
�8�e�U�N�V�- �N�R�j�@�N�j�9�X

�(�R�y�) �J�Q�`�p�B�H�H�2�- �S�X �U�k�y�y�8�V�X ���K�#�B�2�M�i �}�M�/���#�B�H�B�i�v�X �a�2�#���b�i�Q�T�Q�H�- �*���,
�P�ö�_�2�B�H�H�v�X

�(�R�R�) �L�B�+�?�Q�H���b�- �.�X�- �>�m�M�i�B�M�;�i�Q�M�- �S�X�- �q�B�H�H�B���K�b�- �S�X�- �� �.�Q�#�`�Q�r�Q�H�b�F�B�- �h�X
�U�k�y�y�e�V�X �h�?�2 �/�B�;�B�i���H �B�M�7�Q�`�K���i�B�Q�M �+�Q�M�b�m�K�2�`�X �A�M ���X �a�T�B�M�F�- �� �*�X
�*�Q�H�2 �U�1�/�b�X�V�- �L�2�r �/�B�`�2�+�i�B�Q�M�b �B�M �?�m�K���M �B�M�7�Q�`�K���i�B�Q�M �#�2�?���p�B�Q�`�X
�.�Q�`�/�`�2�+�?�i�- �a�T�`�B�M�;�2�`�X

�(�R�k�) �a���p�Q�H���B�M�2�M�- �_�X �U�k�y�y�3�V�X �1�p�2�`�v�/���v �B�M�7�Q�`�K���i�B�Q�M �T�`���+�i�B�+�2�b �, �� �b�Q�@
�+�B���H �T�?�2�M�Q�K�2�M�Q�H�Q�;�B�+���H �T�2�`�b�T�2�+�i�B�p�2�X �G���M�?���K�- �J�/�X�, �a�+���`�2�+�`�Q�r
�S�`�2�b�b�X

�(�R�j�) �a�Q�M�M�2�M�r���H�/�- �.�X �>�X�- �q�B�H�/�2�K�m�i�?�- �"�X �a�X�- �� �>���`�K�Q�M�- �:�X �G�X
�U�k�y�y�R�V�X �� �`�2�b�2���`�+�? �K�2�i�?�Q�/ �i�Q �B�M�p�2�b�i�B�;���i�2 �B�M�7�Q�`�K���i�B�Q�M �b�2�2�F�@
�B�M�; �m�b�B�M�; �i�?�2 �+�Q�M�+�2�T�i �Q�7 �B�M�7�Q�`�K���i�B�Q�M �?�Q�`�B�x�Q�M�b�, ���M �2�t���K�T�H�2
�7�`�Q�K �� �b�i�m�/�v �Q�7 �H�Q�r�2�` �b�Q�+�B�Q�@�2�+�Q�M�Q�K�B�+ �b�i�m�/�2�M�i�b�ö �B�M�7�Q�`�K���i�B�Q�M
�b�2�2�F�B�M�; �#�2�?���p�B�Q�`�X �h�?�2 �L�2�r �_�2�p�B�2�r �Q�7 �A�M�7�Q�`�K���i�B�Q�M �"�2�?���p�B�Q�`
�_�2�b�2���`�+�?�- �k�- �e�8�@�3�e�X

�(�R�9�) �a�i�2�#�#�B�M�b�- �_�X ���X �U�k�y�y�d�V�X �a�2�`�B�Q�m�b �H�2�B�b�m�`�2 �, �� �T�2�`�b�T�2�+�i�B�p�2 �7�Q�` �Q�m�`
�i�B�K�2�X �L�2�r �"�`�m�M�b�r�B�+�F�- �L�X�C�X�, �h�`���M�b���+�i�B�Q�M �S�m�#�H�B�b�?�2�`�b�X

�(�R�8�) �h�?�2�H�r���H�H�- �J�X �U�k�y�y�N�V�X �A�M�i�`�Q�/�m�+�i�B�Q�M �i�Q �r�2�#�Q�K�2�i�`�B�+�b �, �Z�m���M�i�@
�B�i���i�B�p�2 �r�2�# �`�2�b�2���`�+�? �7�Q�` �i�?�2 �b�Q�+�B���H �b�+�B�2�M�+�2�b�X �a���M �_���7���2�H�- �*���,
�J�Q�`�;���M �� �*�H���v�T�Q�Q�H�X
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Introduction

�a�Q�+�B���H �K�2�/�B�� �B�b �Q�M�2 �Q�7 �b�2�p�2�`���H �?�B�;�?�H�v �T�`�B�Q�`�B�i�B�b�2�/ �`�2�b�2���`�+�? �i�?�2�K�2�b
���i �i�?�2 �a�r�2�/�B�b�? �a�+�?�Q�Q�H �Q�7 �H�B�#�`���`�v ���M�/ �B�M�7�Q�`�K���i�B�Q�M �b�+�B�2�M�+�2�X �A�i �r���b
�B�M�B�i�B���i�2�/ �B�M �.�2�+�2�K�#�2�` �k�y�y�N ���M�/ �r���b �� �v�2���` �H���i�2�` ���r���`�/�2�/ �� �8 �K�B�H�@
�H�B�Q�M �a�1�E �`�2�b�2���`�+�? �;�`���M�i �7�Q�` �i�?�2 �T�2�`�B�Q�/ �k�y�R�R�@�k�y�R�j�- �7�m�M�/�2�/ �#�v �"�Q�`�´�b
�l�M�B�p�2�`�b�B�i�v�X �a�Q�+�B���H �K�2�/�B�� �B�b �� �#�`�Q���/ ���M�/ �+�?���H�H�2�M�;�B�M�; �`�2�b�2���`�+�? ���`�2��
�r�B�i�? ���+�i�B�p�B�i�B�2�b �Q�M�;�Q�B�M�; �Q�` �#�2�B�M�; �B�M�B�i�B���i�2�/ �B�M �K�Q�b�i �/�B�b�+�B�T�H�B�M�2�b �r�B�i�?�B�M
�i�?�2 �b�Q�+�B���H �b�+�B�2�M�+�2�b ���M�/ �?�m�K���M�B�i�B�2�b�X �h�?�2 �b�i�`�2�M�;�i�? �Q�7 �G�A�a�- ���M�/ �Q�m�`
�`�2�b�2���`�+�? �i�?�2�K�2�- �B�b �i�?�2 �i�`���/�B�i�B�Q�M �Q�7 �m�M�/�2�`�b�i���M�/�B�M�; �B�M�7�Q�`�K���i�B�Q�M ���M�/
�B�M�7�Q�`�K���i�B�Q�M �i�2�+�?�M�Q�H�Q�;�B�2�b �#�`�Q���/�H�v ���M�/ �7�`�Q�K �� �K�m�H�i�B�i�m�/�2 �Q�7 �T�2�`�b�T�2�+�i�@
�B�p�2�b�X �P�m�` �`�2�b�2���`�+�? ���B�K�b ���i �B�M�p�2�b�i�B�;���i�B�M�; �i�?�2 �+�Q�@�T�`�Q�/�m�+�i�B�Q�M �Q�7 �b�Q�+�B���H
�K�2�/�B�� ���M�/ �b�Q�+�B���H �`�2�H���i�B�Q�M�b�X �q�?�2�`�2 ���`�2 �b�Q�+�B�2�i�v�- �B�M�b�i�B�i�m�i�B�Q�M�b�- �T�`�Q�7�2�b�@
�b�B�Q�M�b ���M�/ �Q�`�;���M�B�x���i�B�Q�M�b �i���F�B�M�; �b�Q�+�B���H �K�2�/�B���- ���M�/ �r�?�2�`�2 �/�Q�2�b �b�Q�+�B���H
�K�2�/�B�� �i���F�2 �m�b�\

�A�M �i�?�B�b ���#�b�i�`���+�i �v�Q�m �r�B�H�H �}�M�/ �� �b�?�Q�`�i �T�`�2�b�2�M�i���i�B�Q�M �Q�7 �i�?�`�2�2 �2�K�2�`�@
�;�B�M�; �/�Q�+�i�Q�`���H �T�`�Q�D�2�+�i�b �+�Q�M�M�2�+�i�2�/ �i�Q �i�?�2 �b�Q�+�B���H �K�2�/�B�� �`�2�b�2���`�+�? ���i �i�?�2
�/�2�T���`�i�K�2�M�i�X

Emma Forsgren: Information related activities
and social media in business organizations

�h�?�2 �7�Q�+�m�b �Q�7 �i�?�B�b �/�B�b�b�2�`�i���i�B�Q�M �`�2�b�2���`�+�? �B�b �Q�M �T�`�B�p���i�2 �b�2�+�i�Q�` �#�m�b�B�@
�M�2�b�b �Q�`�;���M�B�x���i�B�Q�M�b ���M�/ �i�?�2�B�` �B�M�i�2�`���+�i�B�Q�M �r�B�i�? �M�2�r �b�Q�+�B���H �K�2�/�B�� �b�B�i�2�b
���M�/ �b�2�`�p�B�+�2�b ���b �#�Q�i�? �B�M�7�Q�`�K���i�B�Q�M �`�2�b�Q�m�`�+�2�b ���M�/ �p�B�`�i�m���H �r�Q�`�F�b�T���+�2�b�X
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���b �A�*�h �/�2�p�2�H�Q�T�K�2�M�i�b �;�2�M�2�`���i�2 �M�2�r �r���v�b �Q�7 �+�Q�K�K�m�M�B�+���i�B�M�;�- �+�Q�H�@
�H���#�Q�`���i�B�M�; ���M�/ �/�2�}�M�B�M�; �Q�`�;���M�B�x���i�B�Q�M���H �;�Q���H�b�- �r�?���i �B�b �i�?�2�B�` �B�K�T���+�i
�B�M �`�2�H���i�B�Q�M �i�Q �i�?�2 �2�t�2�+�m�i�B�Q�M �Q�7 �r�Q�`�F �i���b�F�b�c �i�Q ���i�i�B�i�m�/�2�b�c �r���v�b �Q�7
�r�Q�`�F�B�M�;�c ���M�/ �Q�M �i�?�2 ���`�`���M�;�2�K�2�M�i ���M�/ �T�2�`�+�2�T�i�B�Q�M �Q�7 �r�Q�`�F �2�M�p�B�`�Q�M�@
�K�2�M�i�b �i�?�2�K�b�2�H�p�2�b�\ �h�?�2�b�2 �[�m�2�b�i�B�Q�M�b �7�Q�`�K �i�?�2 �#���b�B�b �Q�7 �K�v �`�2�b�2���`�+�?�X
�P�`�;���M�B�x���i�B�Q�M�b �Q�7 �b�T�2�+�B�}�+ �B�M�i�2�`�2�b�i ���`�2 �õ�v�Q�m�M�;�ö �r�Q�`�F�T�H���+�2�b �r�?�2�`�2 �i�?�2
�B�M�7�Q�`�K���i�B�Q�M �+�m�H�i�m�`�2 �B�b �m�M�+�Q�M�p�2�M�i�B�Q�M���H ���M�/ �r�?�2�`�2 �i�?�2 �m�b�2 �Q�7 �M�2�r �b�Q�@
�+�B���H �K�2�/�B�� �i�2�+�?�M�Q�H�Q�;�B�2�b ���`�2 �2�p�Q�H�p�B�M�; �r�?�B�+�? �+���M �#�2 �+�Q�K�T���`�2�/ �r�B�i�?
�2�b�i���#�H�B�b�?�2�/ �K�Q�`�2 �i�`���/�B�i�B�Q�M���H �r�Q�`�F�T�H���+�2�b�X �h�?�2 ���i�i�B�i�m�/�2�b ���M�/ �#�2�?���p�B�@
�Q�`�b �Q�7 �#�Q�i�? �b�i���z ���M�/ �K���M���;�2�K�2�M�i �r�B�H�H �#�2 �B�M�p�2�b�i�B�;���i�2�/ ���M�/ ���M���H�v�x�2�/�X

�q�?�B�H�2 �b�Q�+�B���H �K�2�/�B���- �B�M�i�2�`�M���H�H�v ���M�/ �2�t�i�2�`�M���H�H�v�- �T�m�i �B�M�/�B�p�B�/�m���H�b ���M�/
�;�`�Q�m�T�b �B�M �M�Q�p�2�H ���M�/ �Q�7�i�2�M �+�?���H�H�2�M�;�B�M�; �b�B�i�m���i�B�Q�M�b�- �7���K�B�H�B���` ���M�/ �r�2�H�H�@
�m�M�/�2�`�b�i�Q�Q�/ �+�Q�K�K�2�`�+�B���H �B�K�T�2�`���i�B�p�2�b ���M�/ �T�`�2�b�b�m�`�2�b �T�2�`�b�B�b�i�X �q�?���i
�i�?�2�M �B�b �i�?�2 �B�M�i�2�`�b�2�+�i�B�Q�M �#�2�i�r�2�2�M �Q�H�/ ���M�/ �M�2�r �i�2�+�?�M�Q�H�Q�;�B�2�b ���M�/ �r�Q�`�F
�T���i�i�2�`�M�b �r�B�i�?�B�M �i�?�2 �Q�`�;���M�B�x���i�B�Q�M�- �r�?�B�+�? �K�m�b�i ���/���T�i ���M�/ �2�p�Q�H�p�2
�B�M �Q�`�/�2�` �i�Q �i�?�`�B�p�2�\ �"�v �B�M�p�2�b�i�B�;���i�B�M�; �?�Q�r�- �r�?�v�- �r�?�2�`�2 ���M�/ �r�?�2�M
�B�M�7�Q�`�K���i�B�Q�M ���+�i�B�p�B�i�B�2�b �`�2�H���i�B�M�; �i�Q �M�2�r �K�2�/�B�� ���`�2 �+�Q�M�/�m�+�i�2�/�- �M�2�r
�`�2�[�m�B�`�2�K�2�M�i�b�- �/�2�K���M�/�b ���M�/ �r���v�b �Q�7 �r�Q�`�F�B�M�; �r�B�i�?�B�M �Q�`�;���M�B�x���i�B�Q�M�b
�K�B�;�?�i �#�2 �+���T�i�m�`�2�/�X �h�?�B�b �B�b �Q�7 �B�K�T�Q�`�i���M�+�2 �M�Q�i �Q�M�H�v �i�Q �b�v�b�i�2�K �/�2�b�B�;�M�@
�2�`�b �#�m�i ���H�b�Q �7�Q�` �K�Q�`�2 �;�2�M�2�`���H ���M�/ ���+���/�2�K�B�+ �`�2�b�2���`�+�?�2�`�b �Q�7 �?�m�K���M
�B�M�7�Q�`�K���i�B�Q�M �#�2�?���p�B�Q�`�X �"�v �m�M�/�2�`�i���F�B�M�; �b�m�+�? �`�2�b�2���`�+�? �r�2 �+���M �H�2���`�M
�b�Q�K�2�i�?�B�M�; ���#�Q�m�i �Q�m�`�b�2�H�p�2�b ���i �i�?�2 �b���K�2 �i�B�K�2 ���b �T�`�Q�p�B�/�B�M�; �i�?�2 �#���b�B�b
�7�Q�` �B�K�T�`�Q�p�2�K�2�M�i�b �B�M �Q�`�/�2�` �i�Q �7�m�M�+�i�B�Q�M �b�m�+�+�2�b�b�7�m�H�H�v ���b �� �+�Q�K�K�2�`�+�B���H
�Q�`�;���M�B�x���i�B�Q�M �B�M ���M �B�M�+�`�2���b�B�M�;�H�v �+�Q�K�T�H�2�t �B�M�7�Q�`�K���i�B�Q�M �b�Q�+�B�2�i�v�X

David Gunnarsson: Webometrics and visualiza-
tion of Social Media data

�h�?�B�b �T�`�Q�D�2�+�i ���B�K�b �i�Q �/�2�p�2�H�Q�T �K�2�i�?�Q�/�b �7�Q�` ���;�;�`�2�;���i�B�M�;�- ���M���H�v�x�B�M�;
���M�/ �p�B�b�m���H�B�x�B�M�; �b�Q�+�B���H �K�2�/�B�� �/���i���X �h�?�2 �Q�p�2�`���H�H �T�m�`�T�Q�b�2 �B�b �i�Q �/�2�p�2�H�Q�T
�M�2�r �K�2�i�?�Q�/�b ���M�/ �i�Q �`�2�/�2�p�2�H�Q�T �2�t�B�b�i�B�M�; �K�2�i�?�Q�/�b �7�Q�` ���M���H�v�x�B�M�; �`�2���H
�r�Q�`�H�/ �b�Q�+�B���H �K�2�/�B�� �/���i���X �h�?�2 �K���B�M ���`�2�� �Q�7 �B�M�i�2�`�2�b�i �7�Q�` �i�?�B�b �T�`�Q�D�2�+�i �B�b
�?�Q�r �+�Q�K�K�m�M�B�i�B�2�b�- �Q�T�B�M�B�Q�M�b ���M�/ �b�2�M�i�B�K�2�M�i�b �/�2�p�2�H�Q�T �Q�` �+�?���M�;�2 �Q�p�2�`
�i�B�K�2�X

�h�?�2 �T�`�Q�#�H�2�K �H�B�2�b �B�M �}�M�/�B�M�; �b�m�B�i���#�H�2 ���M�/ �b�+���H���#�H�2 �K�2�i�?�Q�/�b �7�Q�` �2�t�@
�i�`���+�i�B�M�; �`�2�H�2�p���M�i �/���i�� �7�`�Q�K �b�Q�+�B���H �K�2�/�B�� ���b �r�2�H�H ���b �}�M�/�B�M�; �K�2�i�?�Q�/�b
�7�Q�` �p�B�b�m���H�B�x�B�M�; �i�?�2 �/���i�� �B�M ���M ���T�T�`�Q�T�`�B���i�2 �r���v�X �h�?�2 �;�`���T�?�b ���M�/
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�i�?�2 �+�H�m�b�i�2�`�b �Q�7 �i�?�2 �p���`�B�Q�m�b �2�M�i�B�i�B�2�b �B�M �b�Q�+�B���H �K�2�/�B�� ���`�2 �M�Q�i �b�i���i�B�+
�� �i�?�2�v �+�?���M�;�2 �Q�p�2�` �i�B�K�2�X �A �}�M�/ �B�i �B�M�i�2�`�2�b�i�B�M�; �i�Q �b�i�m�/�v �?�Q�r �i�?�2�v
�+�?���M�;�2 �r�?�B�+�? �7�Q�` �2�t���K�T�H�2 �+�Q�m�H�/ �;�B�p�2 �;�`�Q�m�M�/�b �7�Q�` �7�Q�`�2�+���b�i�B�M�; �Q�` ���M
�B�M�/�B�+���i�B�Q�M �Q�7 �B�7 �� �+�2�`�i���B�M �+���K�T���B�;�M �B�b �b�m�+�+�2�b�b�7�m�H �Q�` �M�Q�i�X

�h�?�2 �T�`�Q�D�2�+�i �B�b �B�M �B�i�b �b�i���`�i �m�T �T�?���b�2 ���M�/ �i�?�2 �}�`�b�i �T���`�i �r�B�H�H �#�2 �i�Q
�B�M�p�2�b�i�B�;���i�2 �i�?�2 �#�Q�m�M�/���`�B�2�b �7�Q�` �r�2�#�Q�K�2�i�`�B�+�b ���b �r�2�H�H ���b �2�p���H�m���i�B�M�; �i�?�2
�+�m�`�`�2�M�i �K���B�M �K�2�i�?�Q�/�b �r�B�i�?�B�M �i�?�2 �}�2�H�/�X �h�?�2 �T�`�2�H�B�K�B�M���`�v �i�B�i�H�2 �Q�7 �i�?�2
�T�`�Q�D�2�+�i �B�b
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�h�?�2�`�2 �?���p�2 �#�2�2�M �b�m�;�;�2�b�i�B�Q�M�b �i�?���i �B�K�T�H�2�K�2�M�i���i�B�Q�M �Q�7 �+�H�Q�m�/ �+�Q�K�@
�T�m�i�B�M�; �B�M �Q�`�;���M�B�b���i�B�Q�M�b �r�B�H�H �7�m�`�i�?�2�` �;�`�2���i �+�?���M�;�2�- �#�Q�i�? �7�Q�` �i�?�2 �i�`���@
�/�B�i�B�Q�M���H �b�Q�7�i�r���`�2 �+�Q�K�T���M�B�2�b ���b �r�2�H�H ���b �7�Q�` �i�?�Q�b�2 �r�Q�`�F�B�M�; ���i �i�`���/�B�@
�i�B�Q�M���H �A�h �/�2�T���`�i�K�2�M�i�b �U�"���`�M���i�i�- �-
�k�y�R�y�V�X �a�Q�K�2 ���H�b�Q �B�M�/�B�+���i�2 �i�?���i �i�?�2�`�2 �r�B�H�H �#�2 �� �b�?�B�7�i �B�M �i�?�2 �M�2�2�/
�Q�7 �A�h �+�Q�K�T�2�i�2�M�+�2 �U�C���+�F�b�Q�M�- �a�?�B�7�i �i�Q �+�H�Q�m�/ �`�2�[�m�B�`�2�b �7�`�2�b�? �A�h �b�F�B�H�H�b�-
�*�Q�K�T�m�i�2�`�r�Q�`�H�/ �k�y�R�R�@�y�8�@�y�8�V�- �+�?���M�;�B�M�; �7�`�Q�K �K�Q�`�2 �T�`���+�i�B�+���H �A�h �b�F�B�H�H�b
�i�Q �b�i�`���i�2�;�B�+ ���M�/ �/�2�p�2�H�Q�T�K�2�M�i �b�F�B�H�H�b �+�Q�M�+�2�`�M�B�M�; �Q�p�2�`���H�H �B�M�7�Q�`�K���i�B�Q�M
�K���M���;�2�K�2�M�i �b�i�`���i�2�;�B�2�b �B�M �Q�`�;���M�B�b���i�B�Q�M�b�X

�_�2�+�2�M�i�H�v �Q�M�2 �a�r�2�/�B�b�? �K�m�M�B�+�B�T���H�B�i�v �/�2�+�B�/�2�/ �i�Q �B�K�T�H�2�K�2�M�i �:�Q�Q�;�H�2
���T�T�b�- �b�B�M�+�2 �B�i �r���b �7�`�2�2 �Q�7 �+�?���`�;�2 ���M�/ �ó�i�?�2 �#�2�b�i�ô�X �h�?�2�v �r�2�`�2 �T�`�Q�m�/
�Q�7 �#�2�B�M�; �i�?�2 �}�`�b�i �K�m�M�B�+�B�T���H�B�i�v �B�M �a�r�2�/�2�M �m�b�B�M�; �i�?�B�b �b�2�`�p�B�+�2 ���M�/ �?���/
�b�2�`�B�Q�m�b�H�v �`�2�~�2�+�i�2�/ �Q�M �2�p�2�`�v �T�`�Q�#�H�2�K �B�M �m�b�B�M�; �B�i�X �h�?�B�b �+���b�2 �`���B�b�2�/
�+�Q�M�+�2�`�M�b �Q�M �i�?�2 �2�i�?�B�+�b �B�M �i�?�2�B�` �2�z�Q�`�i�b�X �a�i�m�/�B�2�b �b�?�Q�r �i�?���i �T�m�#�H�B�+
�Q�`�;���M�B�b���i�B�Q�M�b ���H�`�2���/�v �m�b�2 �+�H�Q�m�/ �+�Q�K�T�m�i�B�M�; �i�Q �� �;�`�2���i �2�t�i�2�M�i�X �P�M�2
�v�2���` ���;�Q �h�?�2 �G�2�;���H�- �6�B�M���M�+�B���H ���M�/ ���/�K�B�M�B�b�i�`���i�B�p�2 �a�2�`�p�B�+�2�b ���;�2�M�+�v
�B�M �a�r�2�/�2�M �K���/�2 �� �b�m�`�p�2�v�- �r�?�2�`�2 �9�y�W �U�Q�m�i �Q�7 �j�y�y ���M�b�r�2�`�b�V �Q�7 �i�?�2
�T���`�i�B�+�B�T���i�B�M�; �T�m�#�H�B�+ �Q�`�;���M�B�b���i�B�Q�M�b �b���B�/ �i�?�2�v ���H�`�2���/�v �?���/ ���/�Q�T�i�2�/
�+�H�Q�m�/ �+�Q�K�T�m�i�B�M�;�X

�J�v �`�2�b�2���`�+�? ���B�K�b ���`�2 �i�Q �2�t���K�B�M�2 �i�?�2 �+�?���M�;�B�M�; �`�Q�H�2 �Q�7 �B�M�7�Q�`�K���i�B�Q�M
�T�`�Q�7�2�b�b�B�Q�M���H�b �r�?�2�M �B�M�7�Q�`�K���i�B�Q�M �K���M���;�2�K�2�M�i �+�?���M�;�2 �/�m�2 �i�Q �B�K�T�H�2�@
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�K�2�M�i���i�B�Q�M �Q�7 �+�H�Q�m�/ �+�Q�K�T�m�i�B�M�;�- ���M�/ �i�?�2 �2�i�?�B�+�b �Q�7 �+�H�Q�m�/ �+�Q�K�T�m�i�B�M�;
�B�M �i�?�2 �K���M���;�2�K�2�M�i �Q�7 �Q�`�;���M�B�b���i�B�Q�M�b�ö �B�M�7�Q�`�K���i�B�Q�M�X
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Introduction

�.�2�p�2�H�Q�T�B�M�; �T�m�#�H�B�+ �H�B�#�`���`�v �b�2�`�p�B�+�2�b �m�b�m���H�H�v �`�2�[�m�B�`�2 �T�`�Q�D�2�+�i�@�Q�`�;���M�B�x�2�/
���T�T�`�Q���+�?�X �G�B�#�`���`�B�2�b �+���M �#�`�Q���/�2�M �i�?�2�B�` �2�t�T�2�`�i�B�b�2 �#�v �`�2�+�`�m�B�i�B�M�; �T�`�Q�@
�7�2�b�b�B�Q�M���H�b �Q�m�i�b�B�/�2 �i�?�2 �H�B�#�`���`�v �}�2�H�/ �7�Q�` �i�?�2 �M�2�2�/�b �Q�7 �i�?�2 �/�2�p�2�H�Q�T�K�2�M�i
�T�`�Q�D�2�+�i�b�X �J�m�H�i�B�@ �T�`�Q�7�2�b�b�B�Q�M���H �T�`�Q�D�2�+�i �;�`�Q�m�T�b �+���M �#�2 �`�2�;���`�/�2�/ ���b ��
�M�2�r �i�Q�Q�H �Q�` �� �M�2�r �T�`���+�i�B�+�2 �7�Q�` �/�2�p�2�H�Q�T�B�M�; �H�B�#�`���`�v �b�2�`�p�B�+�2�b�X

Research task

�h�?�2 �`�2�b�2���`�+�? �[�m�2�b�i�B�Q�M �B�b�, �ô�>�Q�r ���`�2 �i�?�2 �6�B�M�M�B�b�? �T�m�#�H�B�+ �H�B�#�`���`�B�2�b
�/�2�p�2�H�Q�T�B�M�; �i�?�2�B�` �b�2�`�p�B�+�2�b �#�v �K�2���M�b �Q�7 �T�`�Q�D�2�+�i�b�\�ô

�h�?�2 ���M�b�r�2�` �B�b �b�Q�m�;�?�i �#�v �2�t���K�B�M�B�M�; �/�2�p�2�H�Q�T�K�2�M�i ���+�i�B�p�B�i�B�2�b �B�M ��
�M���i�B�Q�M�r�B�/�2 �T�`�Q�D�2�+�i �õ�G�B�#�`���`�v �a�T���+�2�b ���M�/ �*�Q�M�+�2�T�i�b �B�M �i�?�2 �A�M�7�Q�`�K���@
�i�B�Q�M �a�Q�+�B�2�i�v�ö �U�k�y�y�3�@�k�y�R�R�V�- �r�?�B�+�? �B�b �� �T���`�i �Q�7 �1�m�`�Q�T�2���M �a�Q�+�B���H �6�m�M�/
�T�`�Q�;�`���K�K�2�X �h�?�2�`�2 ���`�2 �i�?�`�2�2 �`�2�;�B�Q�M���H �H�B�#�`���`�B�2�b �T���`�i�B�+�B�T���i�B�M�; �B�M �i�?�2
�T�`�Q�D�2�+�i �r�B�i�? �i�?�2�B�` �Q�r�M �b�m�#�T�`�Q�D�2�+�i�b�X �1���+�? �b�m�#�T�`�Q�D�2�+�i �?���b �b�2�p�2�`���H
�b�B�K�m�H�i���M�2�Q�m�b �/�2�p�2�H�Q�T�K�2�M�i �i���`�;�2�i�b�X �h�?�2 �b�i�m�/�v �B�b �7�Q�+�m�b�B�M�; �Q�M �2���+�?
�T�`�Q�D�2�+�i �;�`�Q�m�T �i�Q �7�Q�H�H�Q�r �m�T �i�?�2 �7�Q�`�K���i�B�Q�M �Q�7 �� �b�B�M�;�H�2 �/�2�p�2�H�Q�T�K�2�M�i
�i���`�;�2�i ���M�/ �B�i�b �/�2�p�2�H�Q�T�K�2�M�i �T�`�Q�+�2�b�b�2�b ���b �� �i�2�K�T�Q�`���H �M���`�`���i�B�p�2�X �h�?�2
�/�2�p�2�H�Q�T�K�2�M�i �T�`�Q�+�2�b�b �B�b �2�t���K�B�M�2�/ �7�`�Q�K �i�?�2 �T�2�`�b�T�2�+�i�B�p�2 �Q�7 �i�?�2 �T�`�Q�D�2�+�i
�;�`�Q�m�T�X

�h�?�2 �T�`�2�b�2�M�i �b�i�m�/�v ���B�K�b ���i �/�2�b�+�`�B�#�B�M�; �i�?�2 �/�2�p�2�H�Q�T�K�2�M�i ���+�i�B�p�B�i�@
�B�2�b�- �B�X�2�X �r�?���i �B�b �`�2���H�H�v �Q�+�+�m�`�`�B�M�; �Q�M �i�?�2 �T�`�Q�D�2�+�i�b�X �h�?�2 �b�i�m�/�v ���H�b�Q
�2�t���K�B�M�2�b �r�?���i �F�B�M�/ �Q�7 �+�Q�H�H���#�Q�`���i�B�Q�M �i�?�2 �T�`�Q�D�2�+�i �i�2���K�b ���`�2 �/�Q�B�M�;
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�r�B�i�? �p���`�B�Q�m�b ���+�i�Q�`�b�- ���M�/ �?�Q�r �B�b �K�m�H�i�B�@�T�`�Q�7�2�b�b�B�Q�M���H�B�i�v �2�K�T�H�Q�v�2�/ �B�M
�i�?�2 �/�2�p�2�H�Q�T�K�2�M�i �r�Q�`�F�X

Theoretical framework

�h�?�2 �i�?�2�Q�`�2�i�B�+���H �7�`���K�2�r�Q�`�F �B�b �+�Q�M�b�i�`�m�+�i�2�/ �7�`�Q�K �b�2�T���`���i�2 �2�H�2�K�2�M�i�b
�b�B�M�+�2 �i�?�2�`�2 �B�b �M�Q �`�2���/�v�@�K���/�2 �K�Q�/�2�H �i�Q ���T�T�H�v�X ���+�+�Q�`�/�B�M�; �i�Q �"�H�Q�K�@
�[�m�B�b�i �2�i ���H�X �U�k�y�R�y�V�- �B�M�b�m�{�+�B�2�M�i ���i�i�2�M�i�B�Q�M �?���b �#�2�2�M �T���B�/ �i�Q �i�?�2 ���+�i�B�p�@
�B�i�B�2�b �Q�7 �i�?�2 �/�2�p�2�H�Q�T�2�`�b �r�Q�`�F�B�M�; �B�M �T�`�Q�D�2�+�i�b�c �i�?�B�b �;���T �B�b �K�Q�b�i �2�p�B�/�2�M�i
�B�M �i�?�2 �b�i�m�/�v �Q�7 �K�m�H�i�B�@ �T�`�Q�7�2�b�b�B�Q�M���H �T�`�Q�D�2�+�i �;�`�Q�m�T�b�X �J�Q�`�2�Q�p�2�`�- �i�?�2
�+�Q�M�+�2�T�i �Q�7 �õ�/�2�p�2�H�Q�T�K�2�M�i �r�Q�`�F�ö �?���b �#�2�2�M �T�Q�Q�`�H�v �/�2�}�M�2�/�X �*�Q�K�K�Q�M
�i�Q �b�m�+�? �/�2�}�M�B�i�B�Q�M�b �B�b �i�?���i �i�?�2 �/�2�p�2�H�Q�T�K�2�M�i �r�Q�`�F �B�b �b�2�2�M ���b ���M ���i�@
�i�2�K�T�i �i�Q �+�?���M�;�2 �i�?�2 �Q�`�;���M�B�x���i�B�Q�M�ö�b ���+�i�B�p�B�i�B�2�b �Q�` �i�Q �B�K�T�`�Q�p�2 �B�i�b �r�Q�`�F
�K�2�i�?�Q�/�b�X �h�?�2 �/�2�}�M�B�i�B�Q�M �/�B�{�+�m�H�i�B�2�b �K���v �#�2 �/�m�2 �i�Q �i�?�2 �7���+�i �i�?���i
�i�?�2 �i���`�;�2�i�- �b�+�Q�T�2�- �Q�`�;���M�B�x���i�B�Q�M �7�Q�`�K ���M�/ �i�?�2 �#���b�B�b �7�Q�` �/�2�p�2�H�Q�T�K�2�M�i
���+�i�B�p�B�i�v �K���v �p���`�v �b�B�;�M�B�}�+���M�i�H�v �7�`�Q�K �Q�M�2 �Q�`�;���M�B�x���i�B�Q�M �i�Q ���M�Q�i�?�2�`�X
�U�h�Q�B�F�F�Q ���M�/ �_���M�i���M�2�M�- �k�y�y�N�V

�.�2�p�2�H�Q�T�K�2�M�i �r�Q�`�F �B�M �T�`�B�p���i�2 �#�m�b�B�M�2�b�b ���M�/ �T�m�#�H�B�+ ���/�K�B�M�B�b�i�`���@
�i�B�Q�M �B�b �Q�7�i�2�M �Q�`�;���M�B�x�2�/ ���b �T�`�Q�D�2�+�i�b�X �õ�S�`�Q�D�2�+�i�ö �B�b ���H�b�Q ���M ���K�#�B�;�m�Q�m�b
�+�Q�M�+�2�T�i�X �A�M �i�?�2 �i�`���/�B�i�B�Q�M���H �T�`�Q�D�2�+�i �K���M���;�2�K�2�M�i �H�B�i�2�`���i�m�`�2 �T�`�Q�D�2�+�i�b
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���;�2�` ���M�/ �T�`�Q�D�2�+�i �r�Q�`�F�2�`

�S�`�Q�D�2�+�i �;�`�Q�m�T �" �U�õ�p�B�`�i�m���H �+�m�H�i�m�`�2 �T���i�?�ö�V�, �T�`�Q�D�2�+�i �K���M���;�2�` ���M�/
�i�r�Q �T�`�Q�D�2�+�i �r�Q�`�F�2�`�b

�S�`�Q�D�2�+�i �;�`�Q�m�T �* �U�õ�K�2�/�B�� �H�Q�m�M�;�2�ö�V�, �T�`�Q�D�2�+�i �K���M���;�2�` ���M�/ �i�?�`�2�2
�T�`�Q�D�2�+�i �r�Q�`�F�2�`�b

Data analysis

�h�?�2 �2�T�B�b�Q�/�B�+ �T�`�Q�;�`�2�b�b �M���`�`���i�B�p�2�b ���`�2 �b�i�`�m�+�i�m�`�2�/ ���b �7�Q�H�H�Q�r�b�, �R�V
�/���i�2 �k�V �T�H���+�2 �j�V �r�?���i�- �r�?�Q �9�V �B�b�b�m�2�b�- �B�/�2���b �U�2�p�2�M�i�b ���M�/ ���+�i�B�Q�M�b�-
�[�m�Q�i�2�b �7�`�Q�K �i�?�2 �/���i���V �8�V �i�v�T�2 �Q�7 �/���i�� �e�V �2�T�B�b�Q�/�2 �U�T�2�`�+�2�T�i�B�Q�M�b ���M�/
�i�?�Q�m�;�?�i�b �Q�7 �`�2�b�2���`�+�?�2�`�ö�b �7�`�Q�K �2�T�B�b�Q�/�2�V �d�V �i�?�2�K�2�b ���M�/ �;�m�B�/�B�M�; �[�m�2�b�@
�i�B�Q�M�b �Q�7 �i�?�2 �b�i�m�/�v�X

�A�/�2�M�i�B�}�2�/ �/�2�p�2�H�Q�T�K�2�M�i �T�?���b�2�b ���M�/ �i���b�F�b ���`�2 ���H�b�Q �+�Q�M�M�2�+�i�2�/ �i�Q
�i�?�2 �2�T�B�b�Q�/�B�+ �T�`�Q�;�`�2�b�b �M���`�`���i�B�p�2�b�X �q�`�B�i�B�M�; �i�?�2 �2�T�B�b�Q�/�B�+ �T�`�Q�;�`�2�b�b �M���`�@
�`���i�B�p�2�b �+���M �#�2 �b�2�2�M ���b �i�?�2 �}�`�b�i �`�Q�m�M�/ �Q�7 �/���i�� ���M���H�v�b�B�b�X

�q�`�B�i�B�M�; �Q�7 �+�?���M�;�2 �M���`�`���i�B�p�2�b �U�B�M �i�?�B�b �b�i�m�/�v�, �/�2�p�2�H�Q�T�K�2�M�i �M���`�`���i�@
�B�p�2�V �B�b �B�M �T�`�Q�;�`�2�b�b�c �M�2�;�Q�i�B���i�B�M�; ���#�Q�m�i �i�?�2 �+�Q�M�i�2�M�i �Q�7 �i�?�2 �M���`�`���i�B�p�2�b
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The episodic interview method is based on Serge Moscovici's theoretical
system of social representations. The episodic interview employs the
advantages of both the narrative interview and the semi-structured interview
by paying attention to episodes that appear to be relevant to the focus of the
research. (Flick, 2000.)

The empirical data of the present study were collected in 2009-2010 (see
Table 1). The data consist of nine interviews as follows:
¥ Project group A (Ôpromoting media literatureÕ): project manager and

project worker
¥ Project group B (Ôvirtual culture pathÕ): project manager and two project

workers
¥ Project group C (Ômedia loungeÕ): project manager and three project

workers

Table 1. An overview of the empirical data

Phase Type of data
Writing the episodic progress narrative

Throughout the data collection process
(spring 2009 Ð winter 2010)

Official project meetings - field notes of
researcher
Project planning meetings - part of them
recorded
Follow-up meetings - recorded (a total of 8.5
h)
Blogs of project groups

Other materials Ð project plans, baseline
surveys, memos of official project meetings,
e-mail correspondence with the informants

Collecting of the accounts

At the end of the data collection process
(winter 2010)

Nine individual episodic interviews with
informants
(a total of 34 h) - recorded and transcribed.

Negotiating about the change narrative with
the interviewees

(summer 2011)

Development narratives of project groups to
be read and commented for informants

5. DATA ANALYSIS

The episodic progress narratives are structured as follows:
 1) date 2) place 3) what, who 4) issues, ideas (events and actions, quotes

from the data) 5) type of data 6) episode (perceptions and thoughts of
researcherÕs from episode) 7) themes and guiding questions of the study.

�r�B�i�? �i�?�2 �B�M�i�2�`�p�B�2�r�2�2�b �r�B�H�H �i���F�2 �T�H���+�2 �B�M �b�m�K�K�2�` �k�y�R�R�X �.�2�i���B�H�2�/ �`�2�@
�b�2���`�+�? �[�m�2�b�i�B�Q�M�b �r�B�H�H �#�2 �/�2�`�B�p�2�/ �7�`�Q�K �b�2�H�2�+�i�2�/ �i�?�2�K�2�b ���7�i�2�` �r�`�B�i�B�M�;
�i�?�2 �/�2�p�2�H�Q�T�K�2�M�i �M���`�`���i�B�p�2�b �Q�7 �2���+�? �T�`�Q�D�2�+�i �;�`�Q�m�T�X

For discussion

�h�?�2 �+�Q�H�H�2�+�i�2�/ �/���i�� �Q�7 �i�?�2 �`�2�b�2���`�+�? �B�b �7�Q�+�m�b�B�M�; �Q�M �i�?�2 �T�?���b�2�b
�Q�7 ���+�i�B�Q�M�@ �#���b�2�/ �2�M�i�`�2�T�`�2�M�2�m�`�B���H�B�b�K�- �7�`���;�K�2�M�i���i�B�Q�M �Q�7 �+�Q�K�K�B�i�K�2�M�i
�#�m�B�H�/�B�M�; ���M�/ �T�H���M�M�2�/ �B�b�Q�H���i�B�Q�M�- �r�?�B�H�2 �i�?�2 �H���b�i �T�?���b�2�- �i�?���i �B�b�- �B�M�b�i�B�@
�i�m�i�B�Q�M���H�B�x�2�/ �i�2�`�K�B�M���i�B�Q�M �r�B�H�H �M�Q�i �#�2 �2�t���K�B�M�2�/�X �A�b �i�?�B�b �� �T�`�Q�#�H�2�K�\
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WRITING FOR WIKIPEDIA AS A LEARNING
TASK IN THE SCHOOLS INFORMATION
LITERACY INSTRUCTION

�(�H�U�R���6�R�U�P�X�Q�H�Q���D�Q�G���/�H�H�Q�L���/�H�K�W�L�|
�8�Q�L�Y�H�U�V�L�W�\���R�I���7�D�P�S�H�U�H�� �)�L�Q�O�D�Q�G

�-�D�Q�Q�L�F�D���+�H�L�Q�V�W�U�|�P
�c�E�R���$�N�D�G�H�P�L���8�Q�L�Y�H�U�V�L�W�\�� �)�L�Q�O�D�Q�G

Introduction

�A�M �i�?�B�b �T�`�2�b�2�M�i���i�B�Q�M�- �r�2 �`�2�T�Q�`�i �}�M�/�B�M�;�b �Q�7 �� �T�B�H�Q�i �b�i�m�/�v �r�?�2�`�2
�b�i�m�/�2�M�i�b �Q�7 ���M �m�T�T�2�` �b�2�+�Q�M�/���`�v �b�+�?�Q�Q�H �r�`�Q�i�2 �q�B�F�B�T�2�/�B�� ���`�i�B�+�H�2�b ���b
�� �;�`�Q�m�T ���b�b�B�;�M�K�2�M�i�X �P�m�` ���B�K �r���b �i�Q �B�M�p�2�b�i�B�;���i�2 �r�?�2�i�?�2�` ���M�/ �?�Q�r
�r�`�B�i�B�M�; ���`�i�B�+�H�2�b �7�Q�` �q�B�F�B�T�2�/�B���- �#���b�2�/ �Q�M �B�M�/�2�T�2�M�/�2�M�i�H�v �7�Q�m�M�/ �B�M�@
�7�Q�`�K���i�B�Q�M�- �b�2�`�p�2�b �i�?�2 �;�Q���H�b �Q�7 �B�M�7�Q�`�K���i�B�Q�M �H�B�i�2�`���+�v �B�M�b�i�`�m�+�i�B�Q�M�X �q�2
���H�b�Q �r���M�i�2�/ �i�Q �}�M�/ �Q�m�i �?�Q�r ���M ���m�i�?�2�M�i�B�+ �H�2���`�M�B�M�; �i���b�F�- �b�m�+�? ���b
�r�`�B�i�B�M�; ���`�i�B�+�H�2�b �i�Q �#�2 �T�m�#�H�B�b�?�2�/ �Q�M �� �T�m�#�H�B�+ �7�Q�`�m�K �b�m�+�? ���b �q�B�F�B�T�2�@
�/�B���- �B�M�~�m�2�M�+�2 �b�i�m�/�2�M�i�b�ö �+�Q�M�+�2�T�i�B�Q�M �Q�7 �i�?�2�B�` �H�2���`�M�B�M�; �i���b�F�- ���b �r�2�H�H ���b
�i�?�2�B�` ���T�T�`�Q���+�? �i�Q �B�i�X

�q�B�F�B�T�2�/�B�� �B�b �#���b�2�/ �Q�M �i�?�2 �p�Q�H�m�M�i���`�v �T���`�i�B�+�B�T���i�B�Q�M �Q�7 �� �H���`�;�2
�;�H�Q�#���H �+�Q�K�K�m�M�B�i�v �+�Q�K�K�B�i�i�2�/ �i�Q �r�`�B�i�2�- �`�2�r�`�B�i�2 ���M�/ �m�T�/���i�2 �B�i�b �+�Q�M�@
�i�2�M�i�b�X �A�M �b�+�?�Q�Q�H ���b�b�B�;�M�K�2�M�i�b �B�i �?���b�- �?�Q�r�2�p�2�`�- �#�2�2�M �`�2�;���`�/�2�/ ���b ���M
�m�M�`�2�H�B���#�H�2 �B�M�7�Q�`�K���i�B�Q�M �b�Q�m�`�+�2 �U�2�X�;�X�- ���+�?�i�2�`�K���M �k�y�y�8�- �J�Q�`�`�B�b�b�2�i�i�2
�k�y�y�3�V �r�?�B�+�? �b�i�m�/�2�M�i�b ���`�2 ���/�p�B�b�2�/ �M�Q�i �i�Q �m�b�2�X ���M ���H�i�2�`�M���i�B�p�2 �p�B�2�r�@
�T�Q�B�M�i �B�b �i�Q �`�2�;���`�/ �q�B�F�B�T�2�/�B�� ���b �� �T�m�#�H�B�+ �r�B�F�B �r�?�2�`�2 �b�i�m�/�2�M�i�b �K���v
�T���`�i�B�+�B�T���i�2 �B�M �+�Q�H�H���#�Q�`���i�B�p�2 �F�M�Q�r�H�2�/�;�2 �+�Q�M�b�i�`�m�+�i�B�Q�M�X �A�M �B�M�7�Q�`�K���@
�i�B�Q�M �H�B�i�2�`���+�v �U�A�G�V �B�M�b�i�`�m�+�i�B�Q�M �i�?�B�b �K�2���M�b �i�?���i �i�?�2 �7�Q�+�m�b �B�b �i�m�`�M�2�/
�7�`�Q�K �B�M�7�Q�`�K���i�B�Q�M �b�2�2�F�B�M�; ���M�/ �+�Q�M�b�m�K�T�i�B�Q�M �i�Q �r�`�B�i�B�M�; ���M�/ �`�2�b�T�Q�M�b�@
�B�#�H�2 �m�b�2 �Q�7 �B�M�7�Q�`�K���i�B�Q�M �Q�M �� �T�m�#�H�B�+ �7�Q�`�m�K�X �q�B�F�B�T�2�/�B�� �?���b �2�t�T�H�B�+�B�i
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�;�m�B�/�2�H�B�M�2�b �Q�7 �i�?�2 ���+�+�2�T�i�2�/ �T�`���+�i�B�+�2 �B�M �r�`�B�i�B�M�;�- �m�b�B�M�; �b�Q�m�`�+�2�b ���M�/ �+�B�i�@
�B�M�; �i�?�2�K�X �A�M �b�+�?�Q�Q�H ���b�b�B�;�M�K�2�M�i�b�- �i�?�2�b�2 �;�m�B�/�2�H�B�M�2�b �7�Q�`�K �i�?�2 �7�`���K�2�@
�r�Q�`�F �r�?�B�+�? �b�i�m�/�2�M�i�b �?���p�2 �i�Q �+�Q�M�b�B�/�2�` ���M�/ �`�2�~�2�+�i �Q�M�X �P�T�2�M �T�m�#�H�B�+���@
�i�B�Q�M �Q�7 ���`�i�B�+�H�2�b �7�m�`�i�?�2�`�K�Q�`�2 �K���F�2�b �i�?�2 �`�2�[�m�B�`�2�K�2�M�i�b ���m�i�?�2�M�i�B�+ �U�`�2���H
�r�Q�`�H�/ �p�b�X �b�+�?�Q�Q�H �#���b�2�/ �M�Q�`�K�b�V �r�?�B�+�? �K���v �#�2 ���M �B�K�T�Q�`�i���M�i �K�Q�i�B�p���@
�i�B�Q�M���H �7���+�i�Q�` �B�M �i�?�2 �H�2���`�M�B�M�; �T�`�Q�+�2�b�b �U�1�p�2�`�v�- �:���`�+�B�� �� �u�Q�m�M�; �k�y�R�y�-
�6�Q�`�i�2 �� �"�`�m�+�F�K���M �k�y�R�y�V�X �q�`�B�i�B�M�; �7�Q�` �q�B�F�B�T�2�/�B�� ���H�b�Q �?���b �T�Q�i�2�M�@
�i�B���H �B�M �?�2�H�T�B�M�; �b�i�m�/�2�M�i�b �i�Q �m�M�/�2�`�b�i���M�/ �q�B�F�B�T�2�/�B�� ���b ���M �B�M�7�Q�`�K���i�B�Q�M
�b�Q�m�`�+�2�- �?�Q�r �B�i�b �+�Q�M�i�2�M�i�b ���`�2 �+�`�2���i�2�/ ���M�/ �?�Q�r �i�Q �+�`�B�i�B�+���H�H�v �2�p���H�m���i�2
�i�?�2 �B�M�7�Q�`�K���i�B�Q�M �B�i �Q�z�2�`�b�X

Research Questions

�R �>�Q�r �/�Q �b�i�m�/�2�M�i�b�ö ���T�T�`�Q���+�? ���M�/ �2�t�T�2�`�B�2�M�+�2 �b�+�?�Q�Q�H ���b�b�B�;�M�K�2�M�i�b
�r�B�i�? �i�?�2 �;�Q���H �Q�7 �+�Q�H�H���#�Q�`���i�B�p�2�H�v �T�`�Q�/�m�+�B�M�; �i�2�t�i�b �i�Q �#�2 �T�m�#�@
�H�B�b�?�2�/ �Q�M �q�B�F�B�T�2�/�B���\

�k �>�Q�r �/�Q�2�b �r�`�B�i�B�M�; �i�2�t�i�b �7�Q�` �q�B�F�B�T�2�/�B�� �#���b�2�/ �Q�M �B�M�/�2�T�2�M�/�2�M�i�H�v
�7�Q�m�M�/ �B�M�7�Q�`�K���i�B�Q�M �b�2�`�p�2 �i�?�2 �;�Q���H�b �Q�7 �B�M�7�Q�`�K���i�B�Q�M �H�B�i�2�`���+�v �B�M�@
�b�i�`�m�+�i�B�Q�M�\

�h�?�B�b �b�i�m�/�v �r���b �+�Q�M�/�m�+�i�2�/ ���b �� �T�B�H�Q�i �b�i�m�/�v�X �A�M ���/�/�B�i�B�Q�M �i�Q �i�?�2 �`�2�@
�b�2���`�+�? �[�m�2�b�i�B�Q�M�b�- ���M�Q�i�?�2�` �B�K�T�Q�`�i���M�i �;�Q���H �Q�7 �i�?�2 �b�i�m�/�v �r���b �i�Q �H�2���`�M
���#�Q�m�i �i�?�2 �T�`�Q�+�2�b�b �B�M �Q�`�/�2�` �i�Q �#�2 ���#�H�2 �i�Q �7�Q�`�K�m�H���i�2 �K�Q�`�2 �7�Q�+�m�b�2�/
�`�2�b�2���`�+�? �[�m�2�b�i�B�Q�M�b �7�Q�` �i�?�2 �K���B�M �b�i�m�/�v�X �6�m�`�i�?�2�`�- �r�2 �r���M�i�2�/ �i�Q �i�2�b�i
�?�Q�r �b�m�B�i���#�H�2 �Q�m�` �/���i�� �+�Q�H�H�2�+�i�B�Q�M �K�2�i�?�Q�/�b �r�2�`�2 �B�M �� �+�H���b�b�`�Q�Q�K �2�M�@
�p�B�`�Q�M�K�2�M�i�X

Data collection and analysis

�.���i�� �r���b �+�Q�H�H�2�+�i�2�/ �/�m�`�B�M�; �i�r�Q �2�B�;�?�i�@�r�2�2�F �+�Q�m�`�b�2�b �B�M ���M �m�T�T�2�`
�b�2�+�Q�M�/���`�v �b�+�?�Q�Q�H �B�M �i�?�2 �*�B�i�v �Q�7 �h���K�T�2�`�2�- �6�B�M�H���M�/�- �/�m�`�B�M�; �a�T�`�B�M�;
�i�2�`�K �k�y�R�y�X �h�2�M �b�i�m�/�2�M�i�b �T���`�i�B�+�B�T���i�2�/ �B�M �i�?�2 �}�`�b�i �+�Q�m�`�b�2 �B�M �:�2�Q�@
�;�`���T�?�v ���M�/ �b�B�t�i�2�2�M �b�i�m�/�2�M�i�b �B�M �i�?�2 �b�2�+�Q�M�/ �Q�M�2 �B�M �"�B�Q�H�Q�;�v�X �h�?�2
�b�i�m�/�2�M�i�b �r�2�`�2 �Q�`�;���M�B�x�2�/ �B�M�i�Q �2�H�2�p�2�M �T�`�Q�D�2�+�i �;�`�Q�m�T�b�X

�A�M �i�?�2 �}�`�b�i �+�Q�m�`�b�2�- �r�2 �+�Q�H�H�2�+�i�2�/ �#���b�B�+ �/���i�� �Q�7 �b�i�m�/�2�M�i�b �#�v �� �T�`�2�@
�[�m�2�b�i�B�Q�M�M���B�`�2�- �Q�#�b�2�`�p�2�/ �i�?�2 �r�2�2�F�H�v �K�2�2�i�B�M�;�b �B�M �i�?�2 �S�* �+�H���b�b�- ���M�/
�B�M�i�2�`�p�B�2�r�2�/ �i�?�2 �;�`�Q�m�T�b ���i �i�?�2 �2�M�/ �Q�7 �i�?�2 �+�Q�m�`�b�2�X �A�M �i�?�2 �b�2�+�Q�M�/
�+�Q�m�`�b�2�- �r�2 �`�2�T�H���+�2�/ �Q�#�b�2�`�p���i�B�Q�M �#�v �B�M�i�2�`�p�B�2�r�b�c �2���+�? �;�`�Q�m�T �r���b �B�M�@



�:�U�L�W�L�Q�J���I�R�U���:�L�N�L�S�H�G�L�D���D�V���D���O�H�D�U�Q�L�Q�J���W�D�V�N���L�Q���W�K�H���V�F�K�R�R�O�·�V���L�Q�I�R�U�P�D�W�L�R�Q���O�L�W�H�U�D�F�\���L�Q�V�W�U�X�F�W�L�R�Q������

�i�2�`�p�B�2�r�2�/ �i�r�B�+�2 �/�m�`�B�M�; �� �+�H���b�b�`�Q�Q�K �b�2�b�b�B�Q�M�X �h�?�2 �B�M�i�2�`�p�B�2�r�b �7�Q�+�m�b�2�/
�Q�M �r�?���i �i�?�2 �b�i�m�/�2�M�i�b �?���/ ���+�?�B�2�p�2�/ �b�Q �7���` �B�M �i�?�2�B�` �T�`�Q�D�2�+�i�- �r�?���i
�i�?�2�v �r�2�`�2 �+�m�`�`�2�M�i�H�v �r�Q�`�F�B�M�; �Q�M�- ���M�/ �r�?���i �i�?�2�v �r�2�`�2 �T�H���M�M�B�M�; �i�Q
�/�Q �M�2�t�i�X �h�?�2 �i�2���+�?�2�`�b �r�2�`�2 �B�M�i�2�`�p�B�2�r�2�/ �#�Q�i�? �#�2�7�Q�`�2 ���M�/ ���7�i�2�` �i�?�2
�+�Q�m�`�b�2�b�X

�_�2�+�Q�`�/�2�/ �B�M�i�2�`�p�B�2�r�b �r�2�`�2 �i�`���M�b�+�`�B�#�2�/ ���M�/ �2�t�T�Q�b�2�/ �i�Q �� �+�Q�M�p�2�M�@
�i�B�Q�M���H �+�Q�M�i�2�M�i ���M���H�v�b�B�b�- ���b �r�2�`�2 �i�?�2 �Q�#�b�2�`�p���i�B�Q�M �D�Q�m�`�M���H�b�X �S�m�#�H�B�b�?�2�/
�q�B�F�B�T�2�/�B�� ���`�i�B�+�H�2�b �r�2�`�2 �b�T�H�B�i �B�M�i�Q �b�2�M�i�2�M�+�2�b ���M�/ �K���T�T�2�/ �i�Q �b�Q�m�`�+�2�b
�+�B�i�2�/ �#�v �b�i�m�/�2�M�i�b �i�Q �b�2�2 �?�Q�r �B�M�7�Q�`�K���i�B�Q�M �?���/ �#�2�2�M �T�`�Q�+�2�b�b�2�/�X �h�?�2
�i�2�t�i �r���b ���M���H�v�x�2�/ �i�?�`�Q�m�;�? �� �b�2�M�i�2�M�+�2�@�#�v�@�b�2�M�i�2�M�+�2 �T�H���;�B���`�B�b�K �+�?�2�+�F�@
�B�M�; �T�`�Q�+�2�/�m�`�2�X

Summary of the Þndings

Inßuence of Wikipedia

�h�?�2 �b�i�m�/�2�M�i�b �`�2�T�Q�`�i�2�/ �i�?���i �i�?�2 �T�`�Q�b�T�2�+�i �Q�7 �T�m�#�H�B�b�?�B�M�; �i�?�2�B�` ���`�i�@
�B�+�H�2�b �Q�M �q�B�F�B�T�2�/�B�� �B�M�~�m�2�M�+�2�/ �i�?�2�B�` �r�Q�`�F �B�M �b�2�p�2�`���H �r���v�b�X �h�?�2�v �r�2�`�2
�+���`�2�7�m�H �i�Q �K���`�F �i�?�2�B�` �+�B�i���i�B�Q�M�b �B�M �� �+�Q�`�`�2�+�i �K���M�M�2�`�- ���M�/ �p�2�`�B�7�v �i�?�2
�7���+�i�b �i�?�2�v �T�`�2�b�2�M�i�2�/�X �P�M�2 �;�`�Q�m�T ���/�K�B�i�i�2�/ �i�?���i �B�7 �Q�M�H�v �i�?�2 �i�2���+�?�2�`
�?���/ �`�2���/ �i�?�2 ���`�i�B�+�H�2�- �i�?�2�v �r�Q�m�H�/ �M�Q�i �?���p�2 �#�2�2�M �K���`�F�2�/ �+�B�i���i�B�Q�M�b
�b�Q �+�Q�M�b�+�B�2�M�i�B�Q�m�b�H�v�X �h�Q ���b�b�2�b�b �`�2�H�B���#�B�H�B�i�v �b�Q�K�2 �b�i�m�/�2�M�i�b �+�Q�K�T���`�2�/
�B�M�7�Q�`�K���i�B�Q�M �7�`�Q�K �/�B�z�2�`�2�M�i �b�Q�m�`�+�2�b�X �q�`�B�i�B�M�; �b�i�v�H�2 �r���b �B�K�T�Q�`�i���M�i
���b �i�?�2�v �T�2�`�+�2�B�p�2�/ �i�?���i ���M�v�Q�M�2 �+�Q�m�H�/ �`�2���/ �i�?�2�B�` �i�2�t�i�b �B�M �q�B�F�B�T�2�/�B���X
�h�?�2 �H���M�;�m���;�2 �M�2�2�/�2�/ �i�Q �#�2 �~�m�2�M�i�- �+�Q�`�`�2�+�i�- ���M�/ �b�Q�m�M�/ �`�2�H�B���#�H�2�X �h�?�2
���M���H�v�b�B�b �Q�7 ���`�i�B�+�H�2�b �b�2�M�i�2�M�+�2�@�#�v�@�b�2�M�i�2�M�+�2 �`�2�p�2���H�2�/ �i�?���i�- ���H�i�?�Q�m�;�? �i�?�2
�b�?���`�2 �Q�7 �+�Q�T�v�@�T���b�i�2�/ �b�2�M�i�2�M�+�2�b �2�t�+�2�2�/�2�/ �R�y �T�2�`�+�2�M�i �B�M �i�r�Q �;�`�Q�m�T�b�-
�i�?�2�`�2 �r���b �M�Q �B�M�/�B�+���i�B�Q�M �Q�7 �+�Q�T�v�@�T���b�i�B�M�; �B�M �i�?�2 �i�2�t�i�b �#�v �b�B�t �Q�7 �i�?�2
�2�H�2�p�2�M �;�`�Q�m�T�b�X

Collaboration

�h�?�2 �}�M�/�B�M�;�b �`�2�p�2���H�2�/ �� �/�B�p�2�`�b�B�i�v �B�M �i�?�2 �r���v �b�i�m�/�2�M�i�b ���T�T�`�Q���+�?�2�/
���M�/ �B�K�T�H�2�K�2�M�i�2�/ �+�Q�H�H���#�Q�`���i�B�Q�M�, �R�V �� �b�?���`�2�/ �;�Q���H ���M�/ �r�Q�`�F�B�M�; �i�Q�@
�;�2�i�?�2�`�- �k�V �b�?���`�2�/ �;�Q���H �#�m�i �r�Q�`�F�B�M�; �b�2�T���`���i�2�H�v�- ���M�/ �j�V �M�Q �b�?���`�2�/
�;�Q���H ���M�/ �M�Q �+�Q�H�H���#�Q�`���i�B�Q�M�X �h�?�2 ���K�Q�m�M�i ���M�/ �H�2�p�2�H �Q�7 �;�`�Q�m�T �r�Q�`�F
���H�b�Q �p���`�B�2�/ ���i �/�B�z�2�`�2�M�i �b�i���;�2�b �Q�7 �i�?�2 �T�`�Q�+�2�b�b�X �h�?�2 �;�2�M�2�`���H �i�`�2�M�/ �r���b
�i�?���i �T�H���M�M�B�M�; �i�?�2 �i���b�F �r���b �/�Q�M�2 �+�Q�H�H���#�Q�`���i�B�p�2�H�v�- �#�m�i �B�M�7�Q�`�K���i�B�Q�M



������ �,�6�6�2�0�( ��������

�b�2�2�F�B�M�; �b�2�T���`���i�2�H�v�X �*�?�Q�Q�b�B�M�; �B�M�7�Q�`�K���i�B�Q�M �b�Q�m�`�+�2�b �7�Q�` �i�?�2 ���`�i�B�+�H�2
�r���b �/�Q�M�2 �+�Q�H�H���#�Q�`���i�B�p�2�H�v �#�m�i �r�`�B�i�B�M�; �i�?�2 �i�2�t�i �r���b �/�B�p�B�/�2�/ ���H�i�?�Q�m�;�?
�7�Q�H�H�Q�r�B�M�; �� �K�m�i�m���H �T�H���M�X �6�B�M�B�b�?�B�M�; �i�?�2 ���`�i�B�+�H�2 ���M�/ �i�`���M�b�7�2�`�`�B�M�; �B�i �i�Q
�q�B�F�B�T�2�/�B�� �r���b �/�Q�M�2 �b�H�B�;�?�i�H�v �K�Q�`�2 �Q�7�i�2�M �b�2�T���`���i�2�H�v�X

Students learning experiences

�a�i�m�/�2�M�i�b �`�2�T�Q�`�i�2�/ �b�2�p�2�`���H �T�Q�b�B�i�B�p�2 ���b�T�2�+�i�b �Q�7 �i�?�2 �q�B�F�B�T�2�/�B�� �T�`�Q�@
�D�2�+�i�X �q�`�B�i�B�M�; �7�Q�` �� �T�m�#�H�B�+ �7�Q�`�m�K �7�2�H�i �K�Q�`�2 �K�2���M�B�M�;�7�m�H �U���H�#�2�B�i �K�Q�`�2
�+�?���H�H�2�M�;�B�M�;�V �i�?���M �r�`�B�i�B�M�; �i�`���/�B�i�B�Q�M���H �T���T�2�`�b�X �h�?�2 �b�i�m�/�2�M�i�b �;���B�M�2�/
�� �/�2�2�T �m�M�/�2�`�b�i���M�/�B�M�; �Q�7 �i�?�2�B�` �i�Q�T�B�+ �7�`�Q�K �`�2���/�B�M�; ���M�/ �+�Q�K�T���`�B�M�;
�B�M�7�Q�`�K���i�B�Q�M �7�`�Q�K �b�2�p�2�`���H �b�Q�m�`�+�2�b�X �h�?�2�v �`�2�T�Q�`�i�2�/ �H�2���`�M�B�M�; �?�Q�r �i�Q
�b�2���`�+�?�- �2�p���H�m���i�2�- ���M�/ �m�b�2 �B�M�7�Q�`�K���i�B�Q�M �B�M ���M ���T�T�`�Q�T�`�B���i�2 �r���v�- ���M�/
�?�Q�r �i�Q �T�m�#�H�B�b�? �Q�M �q�B�F�B�T�2�/�B���X �P�M�2 �b�i�m�/�2�M�i �?���/ �H�2���`�M�i �� �M�2�r �r���v �Q�7
���+�[�m�B�`�B�M�; ���M�/ �T�`�Q�+�2�b�b�B�M�; �B�M�7�Q�`�K���i�B�Q�M�, �� �M�2�r �r���v �i�Q �H�2���`�M�X �J���M�v
�b�i�m�/�2�M�i�b ���H�b�Q �p���H�m�2�/ �i�?�2 �B�M�/�2�T�2�M�/�2�M�i �+�?�Q�B�+�2 �Q�7 �i�Q�T�B�+�- ���M�/ �B�M�7�Q�`�K�@
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Abstract

�A�M �i�?�2�b�2 �i�B�K�2�b�- �T�m�#�H�B�+ �H�B�#�`���`�B�2�b �B�M �K���M�v �+�Q�m�M�i�`�B�2�b �?���p�2 �B�M�+�`�2���b�@
�B�M�;�H�v �+�Q�K�2 �m�M�/�2�` �T�`�2�b�b�m�`�2 �7�`�Q�K �/�2�p�2�H�Q�T�K�2�M�i�b �r�B�i�?�B�M �i�?�2 �B�M�7�Q�`�K���@
�i�B�Q�M �H���M�/�b�+���T�2�X �a�Q�+�B���H �M�2�i�r�Q�`�F�B�M�; �7�Q�`�m�K�b �b�m�+�? ���b �6���+�2�#�Q�Q�F�- �6�H�B�+�F�`�-
�J�v�a�T���+�2�- �h�r�B�i�i�2�`�- �u�Q�m�h�m�#�2 ���M�/ �b�Q�+�B���H �i���;�;�B�M�; �T�`�Q�p�B�/�2 ���M �Q�T�T�Q�`�@
�i�m�M�B�i�v ���M�/ �+�?���H�H�2�M�;�2 �i�Q �i�?�2 �F�B�M�/ �Q�7 �b�2�`�p�B�+�2�b �i�?�2 �T�m�#�H�B�+ �H�B�#�`���`�v �T�`�Q�@
�/�m�+�2�b ���M�/ �i�Q �i�?�2 �b�Q�+�B�2�i���H �`�Q�H�2 ���M�/ �B�M�b�i�B�i�m�i�B�Q�M���H �B�/�2�M�i�B�i�v �B�i ���b�b�m�K�2�b
�7�Q�` �B�i�b�2�H�7�X �h�?�m�b�- �M�Q�i �H�2���b�i �#�2�+���m�b�2 �Q�7 �i�?�2 �K���b�b�B�p�2 �/�B�;�B�i�B�x���i�B�Q�M �Q�7 �B�M�@
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�b�m�+�? ���b �#�H�Q�;�b�- �r�B�F�B�2�b ���M�/ �b�Q�+�B���H �M�2�i�r�Q�`�F�B�M�; �b�B�i�2�b �?���p�2 �7�m�2�H�H�2�/ �� �/�B�b�@
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�i�?�2�B�` ���B�K�b ���M�/ �Q�#�D�2�+�i�B�p�2�b ���M�/ �i�Q �`�2�/�2�}�M�2 �i�?�2�B�` �b�2�`�p�B�+�2 �B�/�2�M�i�B�i�v�X ���i
�i�?�2 �b���K�2 �i�B�K�2 �b�2���`�+�? �2�M�;�B�M�2�b�- ���M�/ �2�b�T�2�+�B���H�H�v �:�Q�Q�;�H�2�- ���`�2 �B�M�+�`�2���b�@
�B�M�;�H�v �#�2�+�Q�K�B�M�; �m�M�/�2�` �b�+�`�m�i�B�M�v�X �h�?�m�b�- ���M���H�v�b�B�b �`�2�b�m�H�i�b �`�2�7�2�`�`�2�/ �i�Q
�b�?�Q�r �i�?���i �i�?�2 �+�Q�M�+�2�T�i�B�Q�M �Q�7 �B�M�7�Q�`�K���i�B�Q�M ���M�/ �i�?�2 �m�M�/�2�`�H�v�B�M�; �T�m�`�@
�T�Q�b�2 �Q�7 �:�Q�Q�;�H�2 �/�B�z�2�` �7�`�Q�K �i�?�Q�b�2 �Q�7 �T�m�#�H�B�+ �H�B�#�`���`�B�2�b�X �6�m�`�i�?�2�`�- ���M
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���M�/ �B�i �B�b �T�Q�B�M�i�2�/ �Q�m�i �i�?���i �i�?�2�b�2 �b�Q�+�B���H �K�2�/�B�� ���`�2 �M�Q�i �i�?���i �B�M�M�Q�+�2�M�i
���M�/ �m�M�T�`�Q�#�H�2�K���i�B�+�X �A�M �/�B�b�+�m�b�b�B�M�; �i�?�2 �b�m�`�p�B�p���H �Q�7 �T�m�#�H�B�+ �H�B�#�`���`�B�2�b
���M�/ �/�2�p�B�b�B�M�; ���M �m�T�/���i�2�/ �`�Q�H�2 �7�Q�` �H�B�#�`���`�B�2�b �B�M �i�?�2 ���;�2 �Q�7 �:�Q�Q�;�H�2 ���M�/
�b�Q�+�B���H �K�2�/�B���- ���i�i�2�M�i�B�Q�M �b�?�Q�m�H�/ �#�2 �;�B�p�2�M �i�Q �~�2�b�?�B�M�; �Q�m�i �� �M�2�r �p�B�b�B�Q�M
�7�Q�` �i�?�2 �T�m�#�H�B�+ �H�B�#�`���`�v ���b �� �T�`�Q�p�B�/�2�` �Q�7 ���H�i�2�`�M���i�B�p�2 �B�M�7�Q�`�K���i�B�Q�M ���M�/
���b ���M �B�M�b�i�B�i�m�i�B�Q�M �b�m�T�T�Q�`�i�B�M�; �B�M�7�Q�`�K���i�B�Q�M �/�2�K�Q�+�`���+�v�X �A�M �+�Q�K�B�M�; �i�Q
�;�`�B�T�b �r�B�i�? �B�M�7�Q�`�K���i�B�Q�M �/�2�K�Q�+�`���+�v�- ���i�i�2�M�i�B�Q�M �B�b �;�B�p�2�M �i�Q �T�m�#�H�B�+ �H�B�#�@
�`���`�B�2�b ���b �/�2�K�Q�+�`���i�B�+ �b�T���+�2�b ���M�/ �i�?�2 �`�Q�H�2 �T�m�#�H�B�+ �H�B�#�`���`�B�2�b �+���M �T�H���v
�B�M �?�Q�b�i�B�M�; ���M�/ �Q�`�;���M�B�b�B�M�; �2�H�2�+�i�`�Q�M�B�+ �/�B�b�+�m�b�b�B�Q�M �7�Q�`�m�K�b �Q�M�- ���K�Q�M�;
�Q�i�?�2�` �i�?�B�M�;�b�- �+�m�`�`�2�M�i �T�Q�H�B�i�B�+���H �B�b�b�m�2�b�X ���H�b�Q�- �i�?�2 �+�Q�M�+�2�T�i �Q�7 �i�?�2 �T�Q�H�B�i�@
�B�+���H �H�B�#�`���`�v �B�b �`�2�p�B�b�B�i�2�/�X �*���M �i�?�B�b �/�m�b�i�v �+�Q�M�+�2�T�i �#�2 �`�2�p�B�p�2�/ ���M�/ �?�Q�r
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�B�M�+�`�2���b�B�M�;�H�v �m�b�2�/ �r�B�i�?�B�M �Q�`�;���M�B�b���i�B�Q�M�b �B�M �T�m�`�b�m�B�i �Q�7 �i�?�2�B�` �B�M�7�Q�`�K���@
�i�B�Q�M���H ���M�/ �+�Q�K�K�m�M�B�+���i�B�p�2 �;�Q���H�b�X �J���/�2 �T�Q�T�m�H���` �B�M �B�M�/�B�p�B�/�m���H�B�b�i�B�+
���M�/ �Q�T�2�M �m�b�2 �Q�M �i�?�2 �B�M�i�2�`�M�2�i�- �r�2�# �k�X�y �i�Q�Q�H�b �Q�` �b�Q�+�B���H �K�2�/�B�� ���`�2 �B�M�@
�+�`�2���b�B�M�;�H�v �m�b�2�/ ���b �i�Q�Q�H�b �7�Q�` �B�M�7�Q�`�K���i�B�Q�M ���M�/ �F�M�Q�r�H�2�/�;�2 �r�Q�`�F �r�B�i�?�B�M
�Q�`�;���M�B�b���i�B�Q�M�b�X �J�+���7�2�2 �U�k�y�y�N�V�- �r�?�Q �+�H���B�K�b �b�B�;�M�B�}�+���M�i �Q�T�T�Q�`�i�m�M�B�i�@
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�B�2�b �7�Q�` �B�K�T�`�Q�p�2�/ �Q�`�;���M�B�b���i�B�Q�M���H �+�Q�K�K�m�M�B�+���i�B�Q�M ���M�/ �F�M�Q�r�H�2�/�;�2 �r�Q�`�F
�r�B�i�? �i�?�2 �m�b�2 �Q�7 �i�?�2�b�2 �i�2�+�?�M�Q�H�Q�;�B�2�b�- �m�b�2�b �i�?�2 �i�2�`�K �1�M�i�2�`�T�`�B�b�2 �k�X�y �i�Q
�/�2�b�+�`�B�#�2 �i�?�2 �m�b�2 �Q�7 �b�Q�+�B���H �K�2�/�B�� �B�M �Q�`�;���M�B�b���i�B�Q�M�b�X �ö�1�M�i�2�`�T�`�B�b�2 �k�X�y �B�b
�i�?�2 �m�b�2 �Q�7 �2�K�2�`�;�2�M�i �b�Q�+�B���H �b�Q�7�i�r���`�2 �T�H���i�7�Q�`�K�b �#�v �Q�`�;���M�B�b���i�B�Q�M�b �B�M
�T�m�`�b�m�B�i �Q�7 �i�?�2�B�` �;�Q���H�b�ö �U�J�+���7�2�2 �k�y�y�N�- �T�X �d�j�V�X �h�?�B�b �`�2�b�2���`�+�? �B�M�p�2�b�i�@
�B�;���i�2�b �i�?�2 �/�2�i���B�H �Q�7 �1�M�i�2�`�T�`�B�b�2 �k�X�y �B�M �� �b�T�2�+�B�}�+ �b�2�+�i�Q�`�c �i�?�2 �m�b�2 �Q�7
�b�Q�+�B���H �K�2�/�B�� �r�B�i�?�B�M �� �p���`�B�2�i�v �Q�7 �B�M�7�Q�`�K���i�B�Q�M �T�`���+�i�B�+�2�b �B�M �Q�`�;���M�B�b���@
�i�B�Q�M���H �+�Q�M�i�2�t�i�b�X �A�i �2�t���K�B�M�2�b �?�Q�r �B�M�7�Q�`�K���i�B�Q�M �T�`�Q�7�2�b�b�B�Q�M���H�b �2�K�#�2�/
�i�?�2 �i�Q�Q�H�b �Q�7 �b�Q�+�B���H �K�2�/�B�� �B�M �i�?�2�B�` �T�`���+�i�B�+�2 ���M�/ �B�/�2�M�i�B�}�2�b �i�?�2 ���/�p���M�i�@
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�A�M�7�Q�`�K���i�B�Q�M ���;�2�M�+�B�2�b �b�B�;�M���H �i�?�2�B�` �r�B�H�H�B�M�;�M�2�b�b �i�Q �B�M�+�Q�`�T�Q�`���i�2 �b�Q�@
�+�B���H �K�2�/�B�� �B�M �i�?�2�B�` �T�`���+�i�B�+�2�b �r�B�i�? �H���#�2�H�b �b�m�+�? ���b �G�B�#�`���`�v �k�X�y�- �r�?�B�+�?
���i�i�2�K�T�i �i�Q ���b�b�Q�+�B���i�2 ���;�2�M�+�B�2�b �K�Q�`�2 �/�B�`�2�+�i�H�v �r�B�i�? �i�?�2 �+�?���`���+�i�2�`�B�b�i�B�+�b
���M�/ �i�2�+�?�M�Q�H�Q�;�B�2�b �Q�7 �r�2�# �k�X�y �U�"�H���+�F �k�y�y�d�V�X �"���B�H�2�v�ö�b �U�k�y�y�3�V �ö�_�2�+�Q�`�/�b
�J���M���;�2�K�2�M�i �k�X�y�ö �+�?���H�H�2�M�;�2�b �i�?�2 �b�+�Q�T�2 ���M�/ �i�?�2�Q�`�v �Q�7 �i�?�2 �`�2�+�Q�`�/�b
�K���M���;�2�K�2�M�i �i�`���/�B�i�B�Q�M �B�M �i�?�2 �H�B�;�?�i �Q�7 �b�Q�+�B���H �K�2�/�B���X �h�?�2 �B�M�7�Q�`�K���@
�i�B�Q�M �b�2�+�i�Q�` ���i �H���`�;�2 �H�Q�Q�F�b �i�Q �i�?�2 �M�2�r �i�2�+�?�M�Q�H�Q�;�B�2�b �Q�7 �b�Q�+�B���H �K�2�/�B��
�F�M�Q�r�B�M�; �i�?���i �B�i �K�m�b�i �2�M�;���;�2�X �"�Q�i�? �S�H�m�i�+�?���F �U�k�y�y�e�V ���M�/ �*�`���r�7�Q�`�/
�U�k�y�y�e�V �+�?���H�H�2�M�;�2 �i�?�2 �m�b�2 �Q�7 �b�m�+�? �H���#�2�H�b�- �b�m�;�;�2�b�i�B�M�; �i�?���i �i�?�2 �`���/�B�+���H
�+�?���M�;�2 �i�?���i �B�b �B�K�T�H�B�2�/ �B�b �?�v�T�2 ���M�/ �i�?���i �B�M�M�Q�p���i�B�Q�M ���M�/ ���/�Q�T�i�B�Q�M �Q�7
�b�Q�+�B���H �K�2�/�B�� �r�B�H�H ���H�r���v�b �#�2 �+�Q�M�i�B�M�m�Q�m�b ���M�/ �2�p�Q�H�m�i�B�Q�M���`�v �� �H�B�F�2 ���H�H
�i�2�+�?�M�Q�H�Q�;�B�2�b �#�2�7�Q�`�2 �i�?�2�K�X

�h�?�B�b �`�2�b�2���`�+�? �B�b �b�B�i�m���i�2�/ �r�B�i�?�B�M �+�m�`�`�2�M�i ���m�b�i�`���H�B���M ���M�/ �B�M�i�2�`�M���@
�i�B�Q�M���H ���i�i�2�K�T�i�b �i�Q �T�`�Q�p�B�/�2 �2�t�T�H�B�+�B�i �b�i�`���i�2�;�B�+ ���M�/ �T�Q�H�B�+�v �T�Q�b�B�i�B�Q�M�b
���#�Q�m�i �i�?�2 �m�b�2 ���M�/ �#�2�M�2�}�i�b �Q�7 �r�2�# �k�X�y �i�2�+�?�M�Q�H�Q�;�v �r�B�i�?�B�M �;�Q�p�2�`�M�@
�K�2�M�i�X �� �i���b�F�7�Q�`�+�2�- �2�b�i���#�H�B�b�?�2�/ �#�v �i�?�2 ���m�b�i�`���H�B���M �6�2�/�2�`���H �:�Q�p�2�`�M�@
�K�2�M�i �B�M �k�y�y�N�- �`�2�T�Q�`�i�2�/ �i�?�2 �K���M�v �#�2�M�2�}�i�b ���M�/ �Q�T�T�Q�`�i�m�M�B�i�B�2�b ���7�@
�7�Q�`�/�2�/ �#�v �i�?�2 ���/�Q�T�i�B�Q�M �Q�7 �b�Q�+�B���H �K�2�/�B�� �B�M �i�?�2 �r�Q�`�F �Q�7 �;�Q�p�2�`�M�K�2�M�i�X
�h�?�2 ���T�T�H�B�+���i�B�Q�M �Q�7 �r�2�# �k�X�y �+�Q�H�H���#�Q�`���i�B�p�2 �i�Q�Q�H�b ���M�/ �B�M�i�2�`���+�i�B�p�B�i�B�2�b �i�Q
�i�?�2 �T�`�Q�+�2�b�b�2�b �Q�7 �;�Q�p�2�`�M�K�2�M�i �B�b �Q�M�2 �Q�7 �i�?�2 �i�?�`�2�2 �T�B�H�H���`�b �Q�7 �:�Q�p�2�`�M�@
�K�2�M�i �k�X�y ���+�+�Q�`�/�B�M�; �i�Q �i�?�2 ���m�b�i�`���H�B���M �_�2�T�Q�`�i �Q�7 �i�?�2 �:�Q�p�2�`�M�K�2�M�i �k�X�y
�h���b�F�7�Q�`�+�2�- �X �h�?�2 �`�2�T�Q�`�i
�+�H���B�K�b �U�T�X �j�V �i�?���i �ö���b �i�?�2�v �?���p�2 �Q�m�i�b�B�/�2 �Q�7 �;�Q�p�2�`�M�K�2�M�i�- �i�?�2�b�2 �i�Q�Q�H�b
���M�/ �T�`���+�i�B�+�2�b �+���M �B�M�+�`�2���b�2 �T�`�Q�/�m�+�i�B�p�B�i�v ���M�/ �2�{�+�B�2�M�+�v�ö �r�B�i�?�B�M �i�?�2
�;�Q�p�2�`�M�K�2�M�i �b�2�+�i�Q�`�X

�u�2�i�- �L�B�+�Q�H���b �:�`�m�2�M �U�k�y�R�y�V�- �i�?�2 �+�?���B�` �Q�7 �i�?�2 �:�Q�p�2�`�M�K�2�M�i �k�X�y
�i���b�F�7�Q�`�+�2 �b�m�#�b�2�[�m�2�M�i�H�v �b�i���i�2�b �i�?���i �õ�:�Q�p�2�`�M�K�2�M�i �k�X�y �B�b �m�H�i�B�K���i�2�H�v
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���#�Q�m�i �r�?���i �B�M�/�B�p�B�/�m���H ���;�2�M�+�B�2�b�- ���M�/ �v�2�b�- �B�M�/�B�p�B�/�m���H �T�m�#�H�B�+ �b�2�`�p���M�i�b
�/�Q �i�Q �K���F�2 �B�i �?���T�T�2�M�ö�X �A�M ���+�+�Q�`�/ �r�B�i�? �:�`�m�2�M�ö�b ���/�p�B�+�2�- �i�?�B�b �`�2�b�2���`�+�?
�K�Q�p�2�b ���r���v �7�`�Q�K �i�Q�T�@�/�Q�r�M �b�i�`���i�2�;�v�- �T�Q�H�B�+�v ���M�/ �K���M���;�2�K�2�M�i �i�?���i
�`�2�+�Q�K�K�2�M�/�b ���M�/ �/�B�`�2�+�i�b �i�?�2 ���/�Q�T�i�B�Q�M �Q�7 �b�Q�+�B���H �K�2�/�B�� ���M�/ �b�2�2�F�b
�B�M�+�`�2���b�2�/ �T�`�Q�/�m�+�i�B�p�B�i�v ���M�/ �2�{�+�B�2�M�+�v�X �A�i �/�B�b�`�2�;���`�/�b �i�?�2 �`�?�2�i�Q�`�B�+ �Q�7
�G�B�#�`���`�v �k�X�y�- �_�2�+�Q�`�/�b �J���M���;�2�K�2�M�i �k�X�y ���M�/ �:�Q�p�2�`�M�K�2�M�i �k�X�y�X �_���i�?�2�`�-
�B�i �B�M�p�2�b�i�B�;���i�2�b �i�?�2 �2�p�2�`�v�/���v �r�Q�`�F �Q�7 �i�?�2 �B�M�7�Q�`�K���i�B�Q�M �T�`�Q�7�2�b�b�B�Q�M���H�-
�Q�#�b�2�`�p�B�M�;�- �T�`�Q�#�B�M�; ���M�/ �b�2�2�F�B�M�; �i�Q �m�M�/�2�`�b�i���M�/ �K�Q�`�2 �7�m�H�H�v �?�Q�r �b�Q�@
�+�B���H �B�M�i�2�`�M�2�i �i�2�+�?�M�Q�H�Q�;�B�2�b ���`�2 �B�M�+�Q�`�T�Q�`���i�2�/ �B�M�i�Q �p���`�B�Q�m�b �B�M�7�Q�`�K���i�B�Q�M
�T�`���+�i�B�+�2�b�X �A�M �/�Q�B�M�; �b�Q�- �i�?�B�b �`�2�b�2���`�+�? �m�b�2�b �� �i�?�2�Q�`�2�i�B�+���H �T�2�`�b�T�2�+�i�B�p�2
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�b�?�2�/ �M�2�r �H�B�;�?�i �Q�M �Q�`�;���M�B�b���i�B�Q�M���H �T�?�2�M�Q�K�2�M�� �#�v �;�2�i�i�B�M�; �+�H�Q�b�2�` �i�Q
�i�?�2 �ó�`�2���H�ô �r�Q�`�F �B�M �Q�`�;���M�B�b���i�B�Q�M�b�ö ���M�/ �� �K�Q�p�2 ���r���v �7�`�Q�K �b�i�`�m�+�i�m�`���H
�M�Q�i�B�Q�M�b �Q�7 �Q�`�;���M�B�b���i�B�Q�M�b �U�:�2�B�;�2�` �k�y�y�N�- �T�X �R�k�N�V�X �6�Q�` �:�?�2�`���`�/�B �U�k�y�y�N�V�-
�T�`���+�i�B�+�2 �B�b �H�Q�+���i�2�/ �B�M �i�?�2 �b�B�;�M�B�}�+���M�i �T���i�i�2�`�M �Q�7 �?�Q�r �+�Q�M�/�m�+�i �Q�` ���+�i�B�p�@
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�h�?�B�b �`�2�b�2���`�+�? �B�M�p�2�b�i�B�;���i�2�b �i�?�2 �K���i�2�`�B���H�B�i�v �Q�7 �i�?�2 �r�2�# �#���b�2�/ �i�Q�Q�H�b
�Q�7 �b�Q�+�B���H �K�2�/�B�� ���M�/ �i�?�2 �b�Q�+�B���H �r�Q�`�H�/ �Q�7 �B�M�7�Q�`�K���i�B�Q�M �r�Q�`�F �B�M �r�?�B�+�?
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�L���`�`���i�B�p�2�b �Q�7 �T�`���+�i�B�+�2 ���`�2 �+�Q�H�H�2�+�i�2�/ �7�`�Q�K �i�r�Q �b�Q�m�`�+�2�b�X �6�B�`�b�i�H�v�-
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Reimagining and repositioning information agen-
cies
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�H�B�#�`���`�B�2�b �B�M �� �- �i�Q ���M �Q�`�;���M�B�b���i�B�Q�M ���M�/ ��
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Autonomy, agility and innovation
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�K�2�/�B�� �B�b �m�b�2�/ �B�M�@�?�Q�m�b�2 �7�Q�` ���M ���;�B�H�2 �b�Q�H�m�i�B�Q�M �i�Q �� �b�B�;�M�B�}�+���M�i �T�`�Q�#�@



������ �,�6�6�2�0�( ��������

�H�2�K �i�?���i �`�2�[�m�B�`�2�b �+�Q�Q�`�/�B�M���i�2�/ �+�Q�K�K�m�M�B�+���i�B�Q�M ���M�/ �K���M���;�2�K�2�M�i �Q�7
�B�M�7�Q�`�K���i�B�Q�M�X

�a�m�#�b�2�[�m�2�M�i �i�Q �i�?�B�b ���;�B�H�2 ���M�/ ���m�i�Q�M�Q�K�Q�m�b �`�2�b�T�Q�M�b�2 �i�Q �m�`�;�2�M�i
�M�2�2�/�- �i�?�2 �+�Q�`�T�Q�`���i�2 �A�h �;�`�Q�m�T �B�K�T�H�2�K�2�M�i�2�/ ���M�/ �Q�z�2�`�2�/ ���+�+�2�b�b �i�Q
�7�Q�`�K���H �#�m�; �i�`���+�F�B�M�; �b�Q�7�i�r���`�2�X �h�?�B�b �B�M�7�Q�`�K���i�B�Q�M �T�`���+�i�B�+�2 �/�2�+�H�B�M�2�/
�i�?�2 �Q�T�T�Q�`�i�m�M�B�i�v �i�Q �b�r�B�i�+�? �i�Q �i�?�2 �+�Q�`�T�Q�`���i�2 �b�Q�7�i�r���`�2 �#�2�+���m�b�2 �i�?�2�v
�p���H�m�2�/ �i�?�2�B�` �F�M�Q�r�H�2�/�;�2 �#���b�2 ���M�/ �i�?�2 ���m�i�Q�M�Q�K�Q�m�b ���M�/ �b�2�H�7�@�/�2�}�M�2�/
�T�`�Q�+�2�b�b�2�b ���M�/ �T�`�Q�+�2�/�m�`�2�b �i�?���i �?���/ �#�2�2�M �/�2�p�2�H�Q�T�2�/�X �q�2�# �k�X�y �i�Q�Q�H�b
�T�`�Q�p�2�/ ���M �2�K�T�Q�r�2�`�B�M�;�- ���;�B�H�2 ���M�/ �B�K�K�2�/�B���i�2 �b�Q�H�m�i�B�Q�M �7�Q�` ���M �m�M�i�2�M�@
���#�H�2 �b�2�i �Q�7 �+�B�`�+�m�K�b�i���M�+�2�X

�A�M�7�Q�`�K���i�B�Q�M �T�`���+�i�B�+�2�b �i�?���i ���+�?�B�2�p�2 �b�T�2�+�B�}�+ ���M�/ �b�T�2�+�B���H�B�b�2�/ �r�Q�`�F
�}�M�/ �i�?�2 �i�Q�Q�H�b �Q�7 �b�Q�+�B���H �K�2�/�B�� �+�m�b�i�Q�K�B�b���#�H�2 �i�Q �i�?�2�B�` �T�m�`�T�Q�b�2�b ���M�/
�M�2�2�/�b�X �*�?�2�M �U�k�y�y�N�- �T�X �k�8�k�V �+�H���B�K�b �i�?���i �+���i���H�Q�;�m�B�M�; �B�b �� �ö�}�2�H�/ �B�M
�i�`���M�b�B�i�B�Q�M�ö�- ���b �B�i �`�2�b�T�Q�M�/�b �i�Q �i�?�2 �ö�`���T�B�/�H�v �2�p�Q�H�p�B�M�; �/�B�;�B�i���H �2�M�p�B�`�Q�M�@
�K�2�M�i�ö�X �� �M�Q�M�@�`�Q�K���M �+���i���H�Q�;�m�B�M�; �T�`���+�i�B�+�2 �r�?�B�+�? �2�K�T�H�Q�v�b �� �H���`�;�2
�M�m�K�#�2�` �Q�7 �/�B�b�T�2�`�b�2�/�- �T���`�i�@ �i�B�K�2 �2�K�T�H�Q�v�2�2�b �B�b �;�m�B�/�2�/ �B�M �B�i�b �r�Q�`�F �#�v
�m�M�B�[�m�2 �;�m�B�/�2�H�B�M�2�b�- �T�Q�H�B�+�v ���M�/ �T�`�Q�+�2�/�m�`�2 �/�Q�+�m�K�2�M�i�b �i�?���i �`�2�[�m�B�`�2 �7�`�2�@
�[�m�2�M�i �m�T�/���i�B�M�;�X �h�?�B�b �T�`���+�i�B�+�2 �`�2�[�m�B�`�2�b �� �/�B�;�B�i���H �r�Q�`�F�b�T���+�2 �i�?���i �B�b
�M�Q�i �/�2�T�2�M�/�2�M�i �Q�M �r�2�# �K���B�M�i�2�M���M�+�2 �b�i���z�X �� �#�H�Q�; �B�b �m�b�2�/ �#�2�+���m�b�2 �B�i
�Q�z�2�`�b �i�B�K�2�H�v �m�T�/���i�2�b ���M�/ ���m�i�Q�M�Q�K�Q�m�b �K���M���;�2�K�2�M�i�- �i�?�2�`�2�#�v �K�2�2�i�@
�B�M�; �i�?�2 �b�T�2�+�B�}�+ �M�2�2�/�b �Q�7 �� �M�B�+�?�2 �B�M�7�Q�`�K���i�B�Q�M �T�`���+�i�B�+�2�X

Projects: planned and orderly

�h�?�2 �K���D�Q�`�B�i�v �Q�7 �b�i�Q�`�B�2�b �Q�7 �T�`���+�i�B�+�2 �/�2�b�+�`�B�#�2 �i�?�2 �B�M�+�Q�`�T�Q�`���i�B�Q�M �Q�7
�b�Q�+�B���H �K�2�/�B�� �B�M�i�Q �B�M�7�Q�`�K���i�B�Q�M �r�Q�`�F ���b �+���`�2�7�m�H�- �T�H���M�M�2�/ ���M�/ �+�Q�M�@
�b�B�/�2�`�2�/�X �_���i�B�Q�M���H�2�b �7�Q�` �i�?�B�b �B�M�+�H�m�/�2 �i�?�2 �M�2�2�/ �i�Q �m�b�2 �`�2�b�Q�m�`�+�2�b �r�B�b�2�H�v
���M�/ �i�Q �b�2�2�F �i���M�;�B�#�H�2 �#�2�M�2�}�i �7�`�Q�K �i�?�2 ���+�i�B�p�B�i�v�X �h�?�2 �K���i�+�?�B�M�; �Q�7
�i�Q�Q�H �i�Q ���m�/�B�2�M�+�2 ���M�/ �T�m�`�T�Q�b�2 �B�b �+���`�2�7�m�H�H�v �+�Q�M�b�B�/�2�`�2�/�- ���b �B�b �i�?�2 �?�m�@
�K���M �`�2�b�Q�m�`�+�2 �M�2�2�/�2�/ �B�M ���M �Q�M�@�;�Q�B�M�; �+���T���+�B�i�v �7�Q�` ���M �Q�`�;���M�B�b���i�B�Q�M �i�Q
�K���B�M�i���B�M �B�i�b �b�Q�+�B���H �T�`�2�b�2�M�+�2 �B�M �K�2�/�B�� �b�m�+�? ���b �6���+�2�#�Q�Q�F �Q�` �h�r�B�i�i�2�`�X
�A�M �Q�M�2 �/�2�b�+�`�B�T�i�B�Q�M �Q�7 �T�`���+�i�B�+�2�- �i�?�2 �T�`���+�i�B�i�B�Q�M�2�` �M�Q�i�2�b �i�?���i �i�?�2 �Q�`�@
�/�2�`�H�v �T�H���M�M�B�M�; �T�`�Q�+�2�b�b �b�2�2�K�b �+�Q�M�i�`���/�B�+�i�Q�`�v �i�Q �i�?�2 �M���i�m�`�2 �Q�7 �b�Q�+�B���H
�K�2�/�B�� �r�?�B�+�? �2�M�+�Q�m�`���;�2�b �B�K�K�2�/�B���+�v ���M�/ �2�t�T�2�`�B�K�2�M�i���i�B�Q�M�X
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�u�2�i�- ���b �B�7 �#�v �M���i�m�`�2�- ���M �B�M�7�Q�`�K���i�B�Q�M �T�`�Q�7�2�b�b�B�Q�M���H�ö�b ���T�T�`�Q���+�? �i�Q
�m�b�B�M�; �b�Q�+�B���H �K�2�/�B�� �B�b �Q�M�2 �Q�7 �+���m�i�B�Q�M ���M�/ �T�H���M�M�B�M�;�X �A�M �i�?�2 �2�t�i�`�2�K�2�-
�B�i �B�M�p�Q�H�p�2�b �r�Q�`�F�B�M�; �T���`�i�B�2�b�- �T�`�Q�i�Q�i�v�T�2�b�- �i�2�b�i�B�M�; ���M�/ �#�2�i�� �p�2�`�b�B�Q�M�b�X

�J���M�v ���b�T�2�+�i�b �Q�7 �/�2�b�B�;�M �7�Q�` �Q�M�H�B�M�2 �2�M�p�B�`�Q�M�K�2�M�i�b �r�2�`�2 �+�Q�M�b�B�/�2�`�2�/
�#�v �B�M�7�Q�`�K���i�B�Q�M �T�`���+�i�B�i�B�Q�M�2�`�b �B�M �i�?�2�B�` �T�H���M�M�2�/ ���T�T�`�Q���+�? �i�Q �i�?�2 �m�b�2
�Q�7 �b�Q�+�B���H �K�2�/�B���X

�X
�a�m�+�? �+�Q�K�K�2�M�i���`�v �`�2�p�2���H�b �+�Q�K�T�`�2�?�2�M�b�B�p�2 ���M�/ �i�?�Q�m�;�?�i�7�m�H �T�`�2�T���`���@
�i�B�Q�M �B�M �i�?�2 �m�b�2 �Q�7 �b�Q�+�B���H �K�2�/�B���X

�A�M�7�Q�`�K���i�B�Q�M �T�`���+�i�B�i�B�Q�M�2�`�b�- �B�M �i�?�2 �T�H���M�M�B�M�; �Q�7 ���+�i�B�p�B�i�v �m�b�B�M�; �i�?�2
�i�Q�Q�H�b �Q�7 �b�Q�+�B���H �K�2�/�B���- �+�Q�M�b�B�/�2�` �i�?�2 �T�Q�b�B�i�B�Q�M �Q�7 �i�?�2 �T���`�2�M�i �#�Q�/�v�X �P�M�2
�;�`�Q�m�T�- ���r���`�2 �i�?���i �i�?�2�B�` �T�H���M�M�2�/ �7�Q�`���v �B�M�i�Q �6���+�2�#�Q�Q�F �7�Q�` �B�M�i�2�`���+�i�B�M�;
�r�B�i�? �b�i�m�/�2�M�i�b �b���i �Q�m�i�b�B�/�2 �i�?�2 �M�Q�`�K�b �Q�7 �Q�{�+�B���H �+�Q�K�K�m�M�B�+���i�B�Q�M �+�?���M�@
�M�2�H�b�- �b�i�`���i�2�;�B�+���H�H�v �T�`�2�T���`�2�/ �� �D�m�b�i�B�}�+���i�B�Q�M �i�Q �+�Q�m�M�i�2�` ���M�v �T�Q�b�b�B�#�H�2
�B�M�b�i�B�i�m�i�B�Q�M���H �+�Q�M�+�2�`�M�b�X �"�2�M�+�?�K���`�F�B�M�; ���M�/ �+�Q�K�T���`�B�b�Q�M�b �Q�7 �+�Q�K�T�2�i�@
�B�i�Q�`�ö�b �m�b�2 �Q�7 �6���+�2�#�Q�Q�F �r�2�`�2 �+�Q�M�/�m�+�i�2�/ ���M�/ �#�`�Q�m�;�?�i �i�Q �i�?�2 �i���#�H�2
�r�?�2�M �#�`�Q���/�2�` ���T�T�`�Q�p���H �r���b �M�2�+�2�b�b���`�v�X �A�i �r���b ���H�b�Q �B�K�T�Q�`�i���M�i �i�Q
�T�`���+�i�B�i�B�Q�M�2�`�b �i�?���i �i�?�2�v �M�Q�i ���T�T�2���` �i�Q �#�2 �m�b�B�M�; �6���+�2�#�Q�Q�F �7�Q�` ���M�v�@
�i�?�B�M�; �Q�i�?�2�` �i�?���M �T�`�Q�7�2�b�b�B�Q�M���H ���+�i�B�p�B�i�v�X

�l�b�2 �Q�7 �i�?�2 �i�Q�Q�H�b �Q�7 �b�Q�+�B���H �K�2�/�B�� �B�M �B�b�Q�H���i�2�/ �B�M�7�Q�`�K���i�B�Q�M �T�`���+�i�B�+�2�b
�Q�7�i�2�M �T���p�2�/ �i�?�2 �r���v �7�Q�` �2�M�i�2�`�T�`�B�b�2 ���/�Q�T�i�B�Q�M�X �h�?�2 �m�b�2 ���M�/ �p���H�m�2 �Q�7
�b�Q�+�B���H �K�2�/�B�� �7�Q�` �/�B�b�+�`�2�i�2 �T�m�`�T�Q�b�2 ���M�/ �B�M �b�K���H�H�@�b�+���H�2 �T�`�Q�D�2�+�i�b �T�B�[�m�2�/
�i�?�2 �B�M�i�2�`�2�b�i �Q�7 �i�?�2 �Q�`�;���M�B�b���i�B�Q�M ���i �H���`�;�2�X �A�M���/�p�2�`�i�2�M�i�H�v�- �B�M�7�Q�`�K���i�B�Q�M
�T�`���+�i�B�+�2�b �?���/ �T�2�`�7�Q�`�K�2�/ �T�B�H�Q�i�b �7�Q�` �H���`�;�2�` ���/�Q�T�i�B�Q�M�b �Q�7 �b�Q�+�B���H �K�2�/�B���X

���M���H�v�b�B�b ���M�/ �2�p���H�m���i�B�Q�M �Q�7 �m�b�2 �B�b �T�`�2�p���H�2�M�i �B�M �B�M�7�Q�`�K���i�B�Q�M �T�`���+�@
�i�B�+�2�b �i�?���i �B�M�+�Q�`�T�Q�`���i�2 �b�Q�+�B���H �K�2�/�B���X �h�?�2 �Q�#�i���B�M�B�M�; �Q�7 �/���i�� �`�2�p�2���H�B�M�;
�i�?�2 �M�m�K�#�2�` ���M�/ �i�B�K�B�M�; �Q�7 �b�T�2�+�B�}�+ �i�v�T�2�b �Q�7 ���+�+�2�b�b ���M�/ �B�M�i�2�`���+�i�B�Q�M�b
�7�2���i�m�`�2 �B�M �i�?�2 �M���`�`���i�B�p�2�b �Q�7 �T�`���+�i�B�+�2�X �A�M�i�2�`�T�`�2�i���i�B�Q�M�b �Q�7 �+�Q�H�H�2�+�i�2�/
�/���i�� �b�i�2�2�`�b �i�?�2 �r���v �7�Q�` �}�M�2�@�i�m�M�B�M�;�b �Q�` �7�m�i�m�`�2 �/�2�p�2�H�Q�T�K�2�M�i�b�X �P�M�+�2
�b�Q�+�B���H �K�2�/�B�� �B�b �B�M �m�b�2�- �+�?���M�;�2 �B�b �#���b�2�/ �Q�M �2�p�B�/�2�M�+�2 ���M�/ �2�p���H�m���i�B�Q�M�X

�A�M�7�Q�`�K���i�B�Q�M �T�`���+�i�B�i�B�Q�M�2�`�b ���`�2 �+�Q�M�+�2�`�M�2�/ �r�B�i�? �i�?�2 �`�B�b�F �Q�7 �m�b�B�M�;
�b�Q�+�B���H �K�2�/�B���- �T���`�i�B�+�m�H���`�H�v �r�?�2�M �i�?�2�B�` �i�2�+�?�M�Q�H�Q�;�B�2�b �Q�7 �m�b�2 ���M�/ �i�?�2 �B�M�@
�7�Q�`�K���i�B�Q�M ���M�/ �+�Q�K�K�m�M�B�+���i�B�Q�M �i�?���i �7�Q�H�H�Q�r ���`�2 �B�M �i�?�2 �T�m�#�H�B�+ �/�Q�K���B�M�X
�S�`���+�i�B�i�B�Q�M�2�`�b ���H�b�Q �2�t�T�`�2�b�b�2�/ �� �+�Q�M�+�2�`�M ���M�/ �/�2�p�2�H�Q�T�2�/ �� �b�i�`���i�2�;�v �i�Q
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�/�2���H �r�B�i�? �B�M���T�T�`�Q�T�`�B���i�2 �+�Q�M�i�2�M�i �i�?���i �K���v �#�2 �`�2�+�2�B�p�2�/ �#�v �i�?�2 �T�m�#�H�B�+�X
�h�?�2 �`�B�b�F �Q�7 �i�?�2 �T�Q�b�b�B�#�H�2 �/�2�K�B�b�2 �Q�7 �� �T�Q�T�m�H���` �b�Q�+�B���H �M�2�i�r�Q�`�F�B�M�; �b�B�i�2
�r���b �r�2�B�;�?�2�/ ���M�/ �+�Q�M�i�B�M�;�2�M�+�B�2�b �+�Q�M�b�B�/�2�`�2�/ �#�2�7�Q�`�2 �m�b�2�X

�J�m�+�? �Q�7 �i�?�2 �F�M�Q�r�H�2�/�;�2 �+���T�i�m�`�2�/ �7�`�Q�K �T���`�i�B�+�B�T���i�B�M�; �+�Q�K�K�m�M�B�i�v
�K�2�K�#�2�`�b �m�b�B�M�;�b�Q�+�B���H �K�2�/�B�� �i�Q�Q�H�b �`�2�K���B�M�b �B�b�Q�H���i�2�/ �7�`�Q�K �i�`���/�B�i�B�Q�M���H
�+�Q�`�T�Q�`���i�2 �b�v�b�i�2�K�b�X �*�Q�K�K�m�M�B�i�v �F�M�Q�r�H�2�/�;�2 �+�Q�H�H�2�+�i�2�/ �#�v ���M �Q�T�2�M
�b�Q�+�B���H �T�H���i�7�Q�`�K �b�m�+�? ���b �6�H�B�+�F�` �`�2�K���B�M�b �b�2�T���`���i�2 �7�`�Q�K �i�?�2 �7�Q�`�K���H
�b�v�b�i�2�K�b �b�m�T�T�Q�`�i�B�M�; �i�?�2 �Q�`�;���M�B�b���i�B�Q�M�ö�b �+�Q�H�H�2�+�i�B�Q�M�X ���b �B�i �B�b �+���T�i�m�`�2�/�-
�B�i �`�2�K���B�M�b �B�b�Q�H���i�2�/ ���M�/ �T���`�i �Q�7 �� �b�T�2�+�B�}�+ �T�`�Q�D�2�+�i�X ���+�`�Q�b�b �i�?�B�b �/�B�p�B�/�2�-
�i�?�2 �B�M�7�Q�`�K���i�B�Q�M �T�`���+�i�B�i�B�Q�M�2�` �7�Q�`�K�b �� �+�Q�M�/�m�B�i�- �p���H�B�/���i�B�M�; ���M�/ �i�`���M�b�@
�7�2�`�`�B�M�; �+�Q�M�i�`�B�#�m�i�2�/ �+�Q�K�K�m�M�B�i�v �F�M�Q�r�H�2�/�;�2 �r�?�B�+�? �?���b �2���`�M�2�/ �B�i�b �r���v
�B�M�i�Q �i�?�2 �b�i�Q�`�2�/ �+�Q�`�T�Q�`���i�2 �K�2�K�Q�`�v�X �� �B�b ���i �T�H���v�X
�h�?�2 �i�`���M�b�7�2�` �Q�7 �+�Q�K�K�m�M�B�i�v �+�Q�M�i�2�t�i�m���H �F�M�Q�r�H�2�/�;�2 �i�Q �i�?�2 �+�Q�`�T�Q�`���i�2
�F�M�Q�r�H�2�/�;�2 �#���b�2 �B�b �`���`�2�H�v ���m�i�Q�K���i�B�+�X �A�M ���M ���H�i�2�`�M���i�B�p�2�- �#�m�i �2�[�m���H�H�v
�+���m�i�B�Q�m�b ���T�T�`�Q���+�?�- ���m�/�B�2�M�+�2 �M�2�r�b�T���T�2�` �i�2�t�i �ö�+�Q�`�`�2�+�i�B�Q�M�ö �B�b �`�2�T�Q�`�@
�i�2�/ �#�v �Q�M�2 �T�`���+�i�B�i�B�Q�M�2�` ���b �#�2�B�M�; �2�M�i�2�`�2�/ �/�B�`�2�+�i�H�v �B�M�i�Q �i�?�2 �+�Q�`�T�Q�`���i�2
�b�v�b�i�2�K�X �u�2�i ���H�H �T�`�2�p�B�Q�m�b �p�2�`�b�B�Q�M �Q�7 �i�?�2 �i�2�t�i ���`�2 �F�2�T�i ���M�/ ���`�2 �p�B�b�B�#�H�2�X
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