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Abstract

Creating intuitive, user-centric solutions is challenging, particularly in developer-
focused fields with limited exposure to behavioral science and usability principles.
This thesis introduces the NUDGE Framework, a conceptual behavioral design
framework aiming to bridge the gap between design and development. It provides
developers — especially those without a design background — with a system-
atic approach to improving user experience through behavioral design principles.
Built on BJ Fogg’s Behavior Model and persuasive technology strategies, the
framework connects developer goals to relevant behavioral techniques, helping
identify design obstacles and apply goal oriented strategies.

A case study within the open source collaboration domain, using the JValue Hub,
demonstrates how the framework addresses common usability challenges. The
application of the NUDGE Framework to the JValue Hub illustrates its potential
to streamline collaboration, enhance user engagement, and improve usability for
both novice and experienced users.

An evaluation using a Think-Aloud protocol asserts the framework’s accessib-
ility, usability, and effectiveness. Developers who initially expressed skepticism
ultimately created unique, context-specific solutions using the framework. These
findings suggest the NUDGE Framework equips developers with a practical tool
to implement user-centered improvements, fostering user engagement and inclus-
ivity.
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�r�2 �K���T�T�2�/ �i�?�2�b�2 �/�2�p�2�H�Q�T�2�` �B�M�i�2�M�i�b �i�Q �i�?�2 �b�2�H�2�+�i�2�/ �#�2�?���p�B�Q�`���H �i�2�+�?�M�B�[�m�2�b�- �+�`�2���i�B�M�;
�� �+�Q�?�2�b�B�p�2 �7�`���K�2�r�Q�`�F �i�?���i�ö�b �r�2�H�H ���/���T�i�2�/ �i�Q �Q�m�` �m�b�2 �+���b�2�X

�.�2�}�M�B�M�; �i�?�2 �S�`�Q�+�2�b�b ���M�/ �l�b�2�` �_�Q�H�2�b�h�Q �m�M�/�2�`�b�i���M�/ ���M�/ ���#�b�i�`���+�i �i�?�2 �Q�T�2�M
�b�Q�m�`�+�2 �+�Q�H�H���#�Q�`���i�B�Q�M �T�`�Q�+�2�b�b�- �r�2 ���M���H�v�x�2�/ �p���`�B�Q�m�b �r�Q�`�F�~�Q�r�b ���M�/ �i�?�2�B�` �b�i�2�T�b �i�Q
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�B�/�2�M�i�B�7�v �;�2�M�2�`���H �+�Q�K�K�Q�M���H�B�i�B�2�b ���M�/ �/�B�z�2�`�2�M�+�2�b�X �6�Q�` �i�?�B�b �T�m�`�T�Q�b�2�- �r�2 �2�t���K�B�M�2�/
�i�?�`�2�2 �r�B�/�2�H�v �m�b�2�/ ���M�/ �r�2�H�H ���/���T�i�2�/ �+�Q�H�H���#�Q�`���i�B�Q�M �i�Q�Q�H�b�, �i�?�2 �+�Q�/�2 �+�Q�H�H���#�Q�`���i�B�Q�M
�T�H���i�7�Q�`�K�b �:�B�i�>�m�#�k ���M�/ �:�B�i�G���#�j �- ���M�/ �i�?�2 �T�`�Q�D�2�+�i �K���M���;�2�K�2�M�i �i�Q�Q�H �C�B�`���9�X

�A�M �Q�m�` ���M���H�v�b�B�b�- �r�2 �B�/�2�M�i�B�}�2�/ �i�r�Q �T�`�B�K���`�v �m�b�2�` �`�Q�H�2�b �B�M�p�Q�H�p�2�/ �B�M �i�?�2 �+�Q�H�H���#�Q�`���i�B�Q�M
�T�`�Q�+�2�b�b�,

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

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

�A�i�ö�b �B�K�T�Q�`�i���M�i �i�Q �M�Q�i�2 �i�?���i �r�?�B�H�2 �i�?�2 �i�r�Q �`�Q�H�2�b �+���M �b�Q�K�2�i�B�K�2�b �#�2 �2�K�#�Q�/�B�2�/ �#�v �i�?�2
�b���K�2 �T�2�`�b�Q�M�- �i�?�2�v �`�2�K���B�M �/�B�b�i�B�M�+�i �B�M �i�2�`�K�b �Q�7 �`�2�b�T�Q�M�b�B�#�B�H�B�i�B�2�b ���M�/ �T�2�`�K�B�b�b�B�Q�M�b�X ��
�p�B�b�m���H �`�2�T�`�2�b�2�M�i���i�B�Q�M �Q�7 �i�?�2�b�2 �T�`�Q�+�2�b�b �b�i�2�T�b �+���M �#�2 �b�2�2�M �B�M �}�;�m�`�2 �8�X�k�X

�6�B�;�m�`�2 �8�X�k�,�h�?�2 ���#�b�i�`���+�i�2�/ �Q�T�2�M �b�Q�m�`�+�2 �+�Q�H�H���#�Q�`���i�B�Q�M �T�`�Q�+�2�b�b

�h�?�2 �7�Q�H�H�Q�r�B�M�; ���`�2 �i�?�2 �F�2�v �b�i�2�T�b �B�M �i�?�2 �Q�T�2�M �b�Q�m�`�+�2 �+�Q�H�H���#�Q�`���i�B�Q�M �r�Q�`�F�~�Q�r �r�2
�/�2�/�m�+�i�2�/�X �a�i�2�T�b �R�@�e �B�M�p�Q�H�p�2 �i�?�2 ���`�i�B�7���+�i �m�b�2�`�- �b�i�2�T�b �d�- �3 ���M�/ �R�y �i�?�2 ���`�i�B�7���+�i
�Q�r�M�2�`�- ���M�/ �b�i�2�T �N �+�Q�M�M�2�+�i�b �i�?�2�K �#�Q�i�? �i�?�`�Q�m�;�? �B�M�i�2�`���+�i�B�Q�M�X

�k�?�i�i�T�b�,�f�f�;�B�i�?�m�#�X�+�Q�K�f
�j �?�i�i�T�b�,�f�f���#�Q�m�i�X�;�B�i�H���#�X�+�Q�K�f
�9�?�i�i�T�b�,�f�f���i�H���b�b�B���M�X�+�Q�K�f�/�2�f�b�Q�7�i�r���`�2�f�D�B�`��
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�a�i�2�T �R�, �A�M�B�i�B���i�2 �*�?�Q�B�+�2 �7�Q�` �6�Q�`�F�B�M�;
�(�_�Q�H�2�, ���`�i�B�7���+�i �l�b�2�`�)
�h�?�2 �+�Q�/�2 �+�Q�H�H���#�Q�`���i�B�Q�M �b�v�b�i�2�K�b �r�2 ���M���H�v�x�2�/ ���H�H �B�M�+�H�m�/�2 �� �K�2�+�?���M�B�b�K �i�Q �i�`�B�;�;�2�`
�i�?�2 �m�b�2�`�ö�b �/�2�+�B�b�B�Q�M �i�Q �Q�#�i���B�M �i�?�2�B�` �Q�r�M �+�Q�T�v �Q�7 �� �T�`�Q�D�2�+�i�- �+�Q�K�K�Q�M�H�v �`�2�7�2�`�`�2�/ �i�Q ���b
�ô�7�Q�`�F�B�M�;�X�ô �h�?�B�b �B�b �� �+�`�B�i�B�+���H �}�`�b�i �b�i�2�T �B�M �i�?�2 �Q�T�2�M �b�Q�m�`�+�2 �+�Q�H�H���#�Q�`���i�B�Q�M �r�Q�`�F�~�Q�r�-
���b �B�i �2�M���#�H�2�b ���H�H �b�m�#�b�2�[�m�2�M�i ���+�i�B�Q�M�b �H�2���/�B�M�; �i�Q �+�Q�M�i�`�B�#�m�i�B�Q�M�b�X

�a�i�2�T �k�, �6�Q�`�F �i�?�2 �S�`�Q�D�2�+�i
�(�_�Q�H�2�, ���`�i�B�7���+�i �l�b�2�`�)
�P�M�+�2 �i�?�2 �m�b�2�` �/�2�+�B�/�2�b �i�Q �+�Q�M�i�`�B�#�m�i�2�- �i�?�2�v �7�Q�`�F �i�?�2 �T�`�Q�D�2�+�i �i�?�2�v �B�M�i�2�M�/ �i�Q ���H�i�2�` �Q�`
�+�Q�M�i�`�B�#�m�i�2 �i�Q�X

�a�i�2�T �j�, �J���F�2 ���H�i�2�`���i�B�Q�M�b
�(�_�Q�H�2�, ���`�i�B�7���+�i �l�b�2�`�)
�h�?�2 �7�Q�`�F�2�/ �T�`�Q�D�2�+�i�- �M�Q�r �+�Q�T�B�2�/ �i�Q �i�?�2 �m�b�2�`�ö�b �r�Q�`�F�b�T���+�2�- �B�b �K�Q�/�B�}�2�/ ���+�+�Q�`�/�B�M�; �i�Q
�i�?�2�B�` �B�M�i�2�M�i�B�Q�M�b�X

�a�i�2�T �9�, �A�M�B�i�B���i�2 �*�?�Q�B�+�2 �7�Q�` �*�Q�M�i�`�B�#�m�i�B�Q�M
�(�_�Q�H�2�, ���`�i�B�7���+�i �l�b�2�`�)
���7�i�2�` �+�Q�K�T�H�2�i�B�M�; �i�?�2�B�` ���H�i�2�`���i�B�Q�M�b�- �i�?�2 �m�b�2�`�ö�b �K�Q�i�B�p���i�B�Q�M �i�Q �+�Q�M�i�`�B�#�m�i�2 �i�?�2�B�` �+�?���M�;�2�b
�K�m�b�i �#�2 �T�`�Q�K�T�i�2�/�X �h�?�B�b �b�i�2�T �B�M�B�i�B���i�2�b �i�?�2 �/�2�+�B�b�B�Q�M �i�Q �b�?���`�2 �i�?�2�B�` �r�Q�`�F �r�B�i�? �i�?�2
�Q�`�B�;�B�M���H �T�`�Q�D�2�+�i�X

�a�i�2�T �8�, �L�2�+�2�b�b���`�v �S�`�2�@�a�i�2�T�b �7�Q�` �*�Q�M�i�`�B�#�m�i�B�Q�M �U�P�T�i�B�Q�M���H�V
�(�_�Q�H�2�, ���`�i�B�7���+�i �l�b�2�`�)
�.�2�T�2�M�/�B�M�; �Q�M �i�?�2 �T�`�Q�+�2�b�b�- �+�2�`�i���B�M �T�`�2�T���`���i�Q�`�v �b�i�2�T�b �K�B�;�?�i �#�2 �`�2�[�m�B�`�2�/ �#�2�7�Q�`�2
�+�`�2���i�B�M�; �� �+�Q�M�i�`�B�#�m�i�B�Q�M �Q�` �K�2�`�;�2 �`�2�[�m�2�b�i�X �h�?�2�b�2 ���`�2 �[�m�B�i�2 �m�b�2 �+���b�2 �b�T�2�+�B�}�+ ���M�/
�+�Q�m�H�/ �#�2 �Q�7 �i�2�+�?�M�B�+���H �M���i�m�`�2�- �2�X�;�X�- �B�M�+�H�m�/�B�M�; �b�T�2�+�B�}�+ ���m�i�Q�K���i�2�/ �i�2�b�i�b�- �i�?�2�v �+�Q�m�H�/
���H�b�Q �#�2 �Q�7 ���/�K�B�M�B�b�i�`���i�B�p�2 �M���i�m�`�2�- �2�X�;�X�- �b�B�;�M�B�M�; �� �+�Q�M�i�`�B�#�m�i�Q�` �H�B�+�2�M�b�2 ���;�`�2�2�K�2�M�i�X

�a�i�2�T �e�, �*�`�2���i�2 ���M�/ �a�m�#�K�B�i �*�Q�M�i�`�B�#�m�i�B�Q�M �_�2�[�m�2�b�i
�(�_�Q�H�2�, ���`�i�B�7���+�i �l�b�2�`�)
�h�?�2 �m�b�2�` �7�Q�`�K���H�H�v �+�`�2���i�2�b ���M�/ �b�2�M�/�b �� �+�Q�M�i�`�B�#�m�i�B�Q�M�- ���H�b�Q �F�M�Q�r�M ���b �� �K�2�`�;�2 �`�2�@
�[�m�2�b�i�- �i�Q �i�?�2 �Q�`�B�;�B�M���H �T�`�Q�D�2�+�i�X

�a�i�2�T �d�, �A�M�B�i�B���i�2 �*�?�Q�B�+�2 �7�Q�` �*�Q�M�i�`�B�#�m�i�B�Q�M �A�M�i�2�;�`���i�B�Q�M
�(�_�Q�H�2�, ���`�i�B�7���+�i �P�r�M�2�` �Q�` ���/�K�B�M�)
�h�?�2 ���`�i�B�7���+�i �Q�r�M�2�` �Q�` ���/�K�B�M �`�2�p�B�2�r�b �i�?�2 �+�Q�M�i�`�B�#�m�i�B�Q�M �`�2�[�m�2�b�i ���M�/ �/�2�+�B�/�2�b �r�?�2�i�?�2�`
�i�Q �T�`�Q�+�2�2�/ �r�B�i�? �B�M�i�2�;�`���i�B�M�; �B�i �B�M�i�Q �i�?�2 �Q�`�B�;�B�M���H �T�`�Q�D�2�+�i�X

�a�i�2�T �3�, �L�2�+�2�b�b���`�v �S�`�2�@�a�i�2�T�b �7�Q�` �A�M�i�2�;�`���i�B�Q�M �U�P�T�i�B�Q�M���H�V
�(�_�Q�H�2�, ���`�i�B�7���+�i �P�r�M�2�` �Q�` ���/�K�B�M�)
�"�2�7�Q�`�2 �B�M�i�2�;�`���i�B�M�; �i�?�2 �+�Q�M�i�`�B�#�m�i�B�Q�M�- �i�?�2 ���`�i�B�7���+�i �Q�r�M�2�` �K���v �M�2�2�/ �i�Q �T�2�`�7�Q�`�K �i�2�+�?�@
�M�B�+���H �Q�` ���/�K�B�M�B�b�i�`���i�B�p�2 �i���b�F�b�- �b�m�+�? ���b �i�2�b�i�B�M�; �i�?�2 �T�`�Q�T�Q�b�2�/ �+�?���M�;�2�b�- �`�2�p�B�2�r�B�M�; �i�?�2
�+�Q�/�2 �7�Q�` �+�Q�K�T�H�B���M�+�2�- �Q�` �2�M�b�m�`�B�M�; �B�i �/�Q�2�b �M�Q�i �+�Q�M�~�B�+�i �r�B�i�? �Q�i�?�2�` �T�`�Q�D�2�+�i �2�H�2�K�2�M�i�b�X
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�a�i�2�T �N�, ���/�D�m�b�i�- �*�Q�H�H���#�Q�`���i�2�- �A�M�i�2�`���+�i �Q�M �*�Q�M�i�`�B�#�m�i�B�Q�M �_�2�[�m�2�b�i�b �U�P�T�@
�i�B�Q�M���H�V
�(�_�Q�H�2�, ���`�i�B�7���+�i �P�r�M�2�` �Q�` ���/�K�B�M�c ���`�i�B�7���+�i �l�b�2�`�)
�h�?�B�b �b�i�2�T �B�M�p�Q�H�p�2�b �B�M�i�2�`���+�i�B�Q�M �#�2�i�r�2�2�M �i�?�2 ���`�i�B�7���+�i �Q�r�M�2�` ���M�/ �i�?�2 �+�Q�M�i�`�B�#�m�i�Q�`�X
�h�?�2�v �K���v �2�M�;���;�2 �B�M �/�B�b�+�m�b�b�B�Q�M�b �Q�` �B�i�2�`���i�B�p�2 �`�2�}�M�2�K�2�M�i�b �i�Q ���/�D�m�b�i �i�?�2 �T�`�Q�T�Q�b�2�/
�+�Q�M�i�`�B�#�m�i�B�Q�M�X �h�?�2 ���B�K �B�b �i�Q �2�M�b�m�`�2 �i�?�2 �+�?���M�;�2�b ���H�B�;�M �r�B�i�? �i�?�2 �T�`�Q�D�2�+�i�ö�b �;�Q���H�b ���M�/
�#�2�M�2�}�i ���H�H �b�i���F�2�?�Q�H�/�2�`�b�X

�a�i�2�T �R�y�, �A�M�i�2�;�`���i�2 �Q�` �_�2�D�2�+�i �*�Q�M�i�`�B�#�m�i�B�Q�M �_�2�[�m�2�b�i
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�Ç �S���`�i�B�+�B�T���M�i�b �2�K�T�?���b�B�x�2�/ �Q�p�2�`�H�Q�Q�F�2�/ �2�H�2�K�2�M�i�b �b�m�+�? ���b �i�?�2 �ô�+�Q�M�i�`�B�#�m�i�2�ô �#�m�i�@
�i�Q�M�- �m�b�B�M�; �i�?�2 �i�m�M�M�2�H�B�M�; �i�2�+�?�M�B�[�m�2�ö�b �p�B�b�m���H �?�B�2�`���`�+�?�v ���/�D�m�b�i�K�2�M�i�b �i�Q �K���F�2
�i�?�2�K �K�Q�`�2 �T�`�Q�K�B�M�2�M�i�X

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

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

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

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

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

�a�T�2�+�B�}�+ �A�M�i�2�`�p�2�M�i�B�Q�M�b�,

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

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

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

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

�e�X�j�X�j���H�B�;�M�K�2�M�i �r�B�i�? �a�m�+�+�2�b�b �*�`�B�i�2�`�B��

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

�P�#�D�2�+�i�B�p�2�b ���M�/ �a�m�+�+�2�b�b �*�`�B�i�2�`�B���J�2�i
�l�b���#�B�H�B�i�v
�l�b�2�`�@�7�`�B�2�M�/�H�B�M�2�b�b �u�2�b
�A�M�i�m�B�i�B�p�2�M�2�b�b �S���`�i�B���H�H�v
�G�2���`�M���#�B�H�B�i�v �u�2�b
�a���i�B�b�7���+�i�B�Q�M �u�2�b
�1�z�2�+�i�B�p�2�M�2�b�b
�.�2�b�B�;�M �B�K�T�`�Q�p�2�K�2�M�i�b �u�2�b
�:�Q���H ���H�B�;�M�K�2�M�i �u�2�b
���+�+�2�b�b�B�#�B�H�B�i�v
�l�M�/�2�`�b�i���M�/���#�B�H�B�i�v �S���`�i�B���H�H�v
���T�T�`�Q���+�?���#�B�H�B�i�v �u�2�b
�*�H���`�B�i�v �Q�7 �T�`�Q�+�2�b�b �S���`�i�B���H�H�v
���/���T�i���#�B�H�B�i�v �S���`�i�B���H�H�v

�h���#�H�2 �e�X�j�,���b�b�2�b�b�K�2�M�i �Q�7 �K�2�i �Q�#�D�2�+�i�B�p�2�b ���M�/ �b�m�+�+�2�b�b �+�`�B�i�2�`�B��

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

�Ç �l�b�2�`�@�7�`�B�2�M�/�H�B�M�2�b�b�,�1�p�2�M �r�B�i�? �H�B�i�i�H�2 �i�Q �M�Q �T�`�B�Q�` �2�t�T�Q�b�m�`�2 �i�Q �#�2�?���p�B�Q�`���H
�/�2�b�B�;�M�- �T���`�i�B�+�B�T���M�i�b �r�2�`�2 ���#�H�2 �i�Q ���T�T�H�v �i�?�2 �7�`���K�2�r�Q�`�F �2�z�2�+�i�B�p�2�H�v�- �K�2�2�i�B�M�;
�i�?�B�b �+�`�B�i�2�`�B�Q�M�X

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

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

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

�1�z�2�+�i�B�p�2�M�2�b�b�h�?�2 �7�`���K�2�r�Q�`�F �b�m�+�+�2�b�b�7�m�H�H�v �K�2�i �Q�m�` �b�m�+�+�2�b�b �+�`�B�i�2�`�B�Q�M �Q�7 �2�z�2�+�i�@
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