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���������� �3�U�H�Y�L�R�X�V �'�H�Y�L�F�H �6�R�O�X�W�L�R�Q�V�� �� �� �� �� �� �� �� �� �� �� �� �� �� ������

���������� �5�H�F�H�Q�W �'�H�Y�L�F�H �6�R�O�X�W�L�R�Q�V�� �� �� �� �� �� �� �� �� �� �� �� �� �� ������

�L�Y



���������� �&�R�P�P�H�U�F�L�D�O �X�V�H �R�I �9�6�7 �	 �2�6�7 �'�H�Y�L�F�H�V�� �� �� �� �� �� ������

������ �6�X�P�P�D�U�\�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������

�� �9�5 �&�R�P�S�D�U�D�W�L�Y�H �6�W�X�G�\ ����

������ �&�K�R�V�H�Q �9�5 �(�T�X�L�S�P�H�Q�W �	 �5�H�T�X�L�U�H�P�H�Q�W�V�� �� �� �� �� �� �� �� �� �� ������

������ �7�H�V�W �'�H�V�L�J�Q �	 �6�S�H�F�L�I�L�F�D�W�L�R�Q�V�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������

������ �3�D�U�W�L�F�L�S�D�Q�W �6�H�O�H�F�W�L�R�Q�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������

�� �(�Y�D�O�X�D�W�L�Y�H �W�H�V�W�V �R�I �9�5 �Y�L�V�L�R�Q ����

������ �/�H�W�W�H�U �'�H�W�H�F�W�L�R�Q�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������

������ �&�R�Q�W�U�D�V�W �6�H�Q�V�L�W�L�Y�L�W�\�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������

������ �:�R�U�G �'�H�W�H�F�W�L�R�Q�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������

������ �6�S�H�H�G �5�H�D�G�L�Q�J�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������

������ �&�R�O�R�X�U �'�H�W�H�F�W�L�R�Q�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������

������ �&�R�O�R�X�U �$�F�F�X�U�D�F�\�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

������ �&�K�D�U�W �/�L�P�L�W�D�W�L�R�Q�V �	 �7�\�S�R�J�U�D�S�K�\�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

�� �3�D�U�W�L�F�L�S�D�Q�W �3�U�R�I�L�O�H�V �	 �'�L�V�F�X�V�V�L�R�Q �R�I �5�H�V�X�O�W�V������

������ �3�D�U�W�L�F�L�S�D�Q�W �3�U�R�I�L�O�H�V �	 �5�H�V�X�O�W�V�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

������ �'�L�V�F�X�V�V�L�R�Q �R�I �5�H�V�X�O�W�V�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

������ �/�L�P�L�W�D�W�L�R�Q�V �	 �0�L�W�L�J�D�W�L�R�Q�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

�� �3�U�R�W�R�W�\�S�H �6�R�I�W�Z�D�U�H �	 �7�H�V�W�L�Q�J ������

������ �6�R�I�W�Z�D�U�H �3�U�R�W�R�W�\�S�H�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

������ �6�R�I�W�Z�D�U�H �3�U�L�P�D�U�\ �$�W�W�U�L�E�X�W�H�V�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

�Y



������ �8�V�H�U �(�Y�D�O�X�D�W�L�R�Q �0�H�W�K�R�G�R�O�R�J�\�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

������ �8�V�H�U �(�Y�D�O�X�D�W�L�R�Q �5�H�V�X�O�W�V�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

���������� �3�K�\�V�L�R�O�R�J�L�F�D�O �6�\�P�S�W�R�P�V�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

���������� �&�O�D�U�L�W�\ �R�I �W�K�H �+�H�D�G�V�H�W�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

���������� �(�D�V�H �R�I �8�V�H �R�I �6�\�V�W�H�P �D�Q�G �&�R�Q�W�U�R�O�V�� �� �� �� �� �� �� �� ��������

���������� �5�H�D�G�L�Q�J �(�I�I�L�F�D�F�\ �D�Q�G �&�R�Q�I�L�J�X�U�D�W�L�R�Q�� �� �� �� �� �� �� �� ��������

���������� �9�L�G�H�R �9�L�H�Z�L�Q�J �(�I�I�L�F�D�F�\ �D�Q�G �&�R�Q�I�L�J�X�U�D�W�L�R�Q�� �� �� �� �� ��������

������ �3�H�U�F�H�L�Y�H�G �8�V�H�I�X�O�Q�H�V�V �R�I �W�K�H �3�U�R�W�R�W�\�S�H�� �� �� �� �� �� �� �� �� �� �� ��������

������ �6�X�J�J�H�V�W�H�G �)�U�D�P�H�Z�R�U�N�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

�� �&�R�Q�F�O�X�V�L�R�Q�V �	 �)�X�W�X�U�H �:�R�U�N�V ������

������ �,�G�H�Q�W�L�I�\�L�Q�J �,�P�S�U�R�Y�H�P�H�Q�W�V �R�I �9�L�V�X�D�O �$�F�X�L�W�\ �Z�L�W�K �D �9�5 �+�0�'�� ������

������ �,�G�H�Q�W�L�I�\�L�Q�J �W�K�H �X�V�D�E�L�O�L�W�\ �Q�H�H�G�V �R�I �9�L�V�X�D�O�O�\ �,�P�S�D�L�U�H�G �X�V�H�U�V �L�Q

�9�5 �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

���������� �/�L�P�L�W�D�W�L�R�Q�V �2�Y�H�U�Y�L�H�Z�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

������ �)�L�Q�D�O �1�R�W�H�V�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

������ �)�X�W�X�U�H �:�R�U�N�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��������

�$ �7�K�H �F�R�Q�V�H�Q�W �I�R�U�P�V �X�V�H�G �L�Q �H�D�F�K �V�W�X�G�\ �F�R�Q�G�X�F�W�H�G��������

�% �7�K�H �4�X�H�V�W�L�R�Q�Q�D�L�U�H �X�V�H�G �L�Q �V�R�I�W�Z�D�U�H �X�V�H�U �W�H�V�W�V������

�& �(�W�K�L�F�D�O �$�S�S�U�R�Y�D�O �(�Y�L�G�H�Q�F�H �$ ������

�' �(�W�K�L�F�D�O �$�S�S�U�R�Y�D�O �(�Y�L�G�H�Q�F�H �% ������

�Y�L



�( �7�K�H �W�K�H�Q �F�X�U�U�H�Q�W �0�D�\�R�U �R�I �'�X�G�O�H�\ �'�D�Y�H �7�\�O�H�U �W�H�V�W�L�Q�J �W�K�H �G�H�Y�H�O��

�R�S�H�G �9�5 �V�R�I�W�Z�D�U�H �D�W �%�H�D�F�R�Q �&�H�Q�W�U�H �I�R�U �W�K�H �%�O�L�Q�G��������

�) �%�H�D�F�R�Q �&�H�Q�W�U�H �I�R�U �W�K�H �%�O�L�Q�G�¶�V �I�R�U�P�H�U �7�H�F�K�Q�R�O�R�J�\ �,�Q�Q�R�Y�D�W�L�R�Q

�0�D�Q�D�J�H�U �Z�H�D�U�L�Q�J �D�Q�G �W�H�V�W�L�Q�J �W�K�H �9�5 �V�R�I�W�Z�D�U�H �D�O�R�Q�J�V�L�G�H �5�H��

�V�H�D�U�F�K�H�U �.�X�U�W�L�V �:�H�L�U ������

�* �$ �S�D�U�W�L�F�L�S�D�Q�W �F�R�Q�G�X�F�W�L�Q�J �W�K�H �&�R�Q�W�U�D�V�W �'�H�W�H�F�W�L�R�Q �W�H�V�W������

�+ �$ �S�D�U�W�L�F�L�S�D�Q�W �W�H�V�W�L�Q�J �W�K�H �S�U�R�W�R�W�\�S�H �V�R�I�W�Z�D�U�H �D�Q�G �S�R�V�L�W�L�R�Q�L�Q�J �D

�Y�L�U�W�X�D�O �Y�L�G�H�R �W�R �W�K�H�L�U �S�U�H�I�H�U�H�Q�F�H�V������

�, �7�K�H �3�L�P�D�[ �+�H�D�G�V�H�W �D�Q�G �� �9�L�Y�H �:�D�Q�G�V �X�V�H�G �L�Q �W�K�H �S�U�R�W�R�W�\�S�H

�V�R�I�W�Z�D�U�H �W�H�V�W�L�Q�J�� ������

�- �7�K�H �2�F�X�O�X�V �&�9�� �N�L�W �X�V�H�G �L�Q �W�K�H �I�L�U�V�W �U�H�V�H�D�U�F�K �V�W�D�J�H��������

�Y�L�L



�/�L�V�W �R�I �)�L�J�X�U�H�V

������ �$ �G�H�V�L�J�Q �F�K�D�U�W �U�H�S�U�H�V�H�Q�W�L�Q�J �W�K�H �V�W�U�X�F�W�X�U�H �R�I �W�K�H �U�H�O�D�W�H�G �Z�R�U�N�V������

������ �7�K�H �Q�X�P�E�H�U �R�I �S�H�R�S�O�H �D�I�I�H�F�W�H�G �E�\ �Y�L�V�X�D�O �L�P�S�D�L�U�P�H�Q�W�V �E�\

�W�K�H �*�O�R�E�D�O �%�X�U�G�H�Q �R�I �'�L�V�H�D�V�H �U�H�J�L�R�Q�D�O �F�O�D�V�V�L�I�L�F�D�W�L�R�Q �V�\�V�W�H�P

���,�$�3�% ������������ �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������

������ �,�P�D�J�H�V �R�I �K�R�Z �G�L�I�I�H�U�H�Q�W �F�R�Q�G�L�W�L�R�Q�V �P�D�\ �L�Q�W�H�U�I�H�U�H �Z�L�W�K �Y�L�V�X�D�O�V

���1�,�+ ���������� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������

������ �$ �Y�L�V�X�D�O �U�H�S�U�H�V�H�Q�W�D�W�L�R�Q �R�I �D �S�H�U�V�R�Q�¶�V �O�L�Q�H �R�I �V�L�J�K�W ���=�\�[�Z�Y����

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

������ �$�Q �H�[�D�P�S�O�H �R�I �W�K�H �3�L�P�D�[ �9�5 �K�H�D�G�V�H�W �D�Q�G �L�W�¶�V �K�L�J�K�H�U �)�R�9

�O�H�Q�V�H�V���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������

������ �$�Q �R�Y�H�U�Y�L�H�Z �R�I �W�K�H �P�D�L�Q �D�X�W�K�R�U�V �F�R�Q�G�X�F�W�L�Q�J �V�\�V�W�H�P�D�W�L�F �U�H��

�Y�L�H�Z�V �L�Q �V�H�F�W�L�R�Q �������� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������

������ �$�Q �R�Y�H�U�Y�L�H�Z �R�I �V�R�P�H �R�I �W�K�H �P�D�L�Q �D�X�W�K�R�U�V�¶ �I�L�Q�G�L�Q�J�V �L�Q �V�H�F�W�L�R�Q

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

������ �$�Q �R�Y�H�U�Y�L�H�Z �R�I �V�R�P�H �R�I �W�K�H �P�D�L�Q �D�X�W�K�R�U�V�¶ �I�L�Q�G�L�Q�J�V �L�Q �V�H�F�W�L�R�Q

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

�Y�L�L�L



������ �$�Q �R�Y�H�U�Y�L�H�Z �R�I �V�R�P�H �R�I �W�K�H �P�D�L�Q �D�X�W�K�R�U�V�¶ �I�L�Q�G�L�Q�J�V �L�Q �V�H�F�W�L�R�Q

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

�������� �$�Q �R�Y�H�U�Y�L�H�Z �R�I �V�R�P�H �R�I �W�K�H �P�D�L�Q �D�X�W�K�R�U�V�¶ �I�L�Q�G�L�Q�J�V �L�Q �V�H�F�W�L�R�Q

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

�������� �$�Q �R�Y�H�U�Y�L�H�Z �R�I �V�R�P�H �R�I �W�K�H �U�H�F�H�Q�W �D�Y�D�L�O�D�E�O�H �H�O�H�F�W�U�R�Q�L�F �Y�L�V�X�D�O

�D�L�G�V �I�R�U �Y�L�V�L�R�Q �L�P�S�D�L�U�P�H�Q�W���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������

������ �$ �I�O�R�Z�F�K�D�U�W �U�H�S�U�H�V�H�Q�W�L�Q�J �W�K�H �I�L�U�V�W �U�H�V�H�D�U�F�K �V�W�D�J�H�¶�V �G�H�V�L�J�Q
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�, �Z�R�X�O�G �O�L�N�H �W�R �W�K�D�Q�N �%�H�D�F�R�Q �&�H�Q�W�U�H �I�R�U �W�K�H �%�O�L�Q�G �I�R�U �F�R���I�X�Q�G�L�Q�J �W�K�L�V �6�W�X��
�G�H�Q�W�V�K�L�S �D�Q�G �S�U�R�Y�L�G�L�Q�J �P�X�F�K �V�X�S�S�R�U�W �W�K�U�R�X�J�K�R�X�W �W�K�H �S�U�R�M�H�F�W �D�Q�G �D�L�G�L�Q�J �Z�L�W�K
�S�D�U�W�L�F�L�S�D�Q�W �V�H�O�H�F�W�L�R�Q �D�Q�G �W�H�V�W�L�Q�J�� �7�K�D�Q�N �\�R�X �W�R �$�U�Z�\�Q �-�R�Q�H�V�� �S�U�H�Y�L�R�X�V �&�(�2
�R�I �%�H�D�F�R�Q�� �/�L�V�D �&�R�Z�O�H�\�� �F�X�U�U�H�Q�W �&�(�2 �R�I �%�H�D�F�R�Q�� �D�Q�G �0�D�W�W�K�H�Z �+�D�U�U�L�V�R�Q��
�I�R�U�P�H�U �7�H�F�K�Q�R�O�R�J�\ �,�Q�Q�R�Y�D�W�L�R�Q�V �0�D�Q�D�J�H�U�� �I�R�U �W�K�H�L�U �V�X�S�S�R�U�W �D�Q�G �L�Q�W�H�U�H�V�W �L�Q
�W�K�H �S�U�R�M�H�F�W��

�$�O�O �R�I �W�K�H �S�D�U�W�L�F�L�S�D�Q�W�V �W�K�D�W �K�D�Y�H �Y�R�O�X�Q�W�H�H�U�H�G �L�Q �P�D�Q�\ �W�H�V�W �V�H�V�V�L�R�Q�V�� �L�Q�W�H�U��
�Y�L�H�Z�V�� �D�Q�G �J�H�Q�H�U�D�O �G�L�V�F�X�V�V�L�R�Q�V �K�D�Y�H �E�H�H�Q �L�Q�Y�D�O�X�D�E�O�H �W�R �W�K�H �F�R�P�S�O�H�W�L�R�Q �R�I
�W�K�L�V �U�H�V�H�D�U�F�K�� �D�Q�G �, �Z�R�X�O�G �O�L�N�H �W�R �W�K�D�Q�N �D�O�O �R�I �\�R�X �Z�K�R �K�D�Y�H �E�H�H�Q �L�Q�Y�R�O�Y�H�G
�L�Q �W�K�H �W�H�V�W�L�Q�J �S�U�R�F�H�V�V��

�, �Z�R�X�O�G �D�O�V�R �O�L�N�H �W�R �W�K�D�Q�N �P�\ �V�X�S�H�U�Y�L�V�R�U�V �I�R�U �W�K�H�L�U �F�R�Q�W�L�Q�X�H�G �V�X�S�S�R�U�W �W�K�U�R�X�J�K��
�R�X�W �W�K�H �F�R�P�S�O�H�W�L�R�Q �R�I �W�K�L�V �G�R�F�W�R�U�D�W�H�� �'�U �)�H�U�Q�D�Q�G�R �/�R�L�]�L�G�H�V �I�R�U �S�U�R�Y�L�G�L�Q�J �L�P��
�P�H�D�V�X�U�D�E�O�H �V�X�S�S�R�U�W �D�Q�G �Z�K�R �Z�L�W�K�R�X�W �W�K�L�V �S�U�R�M�H�F�W �Z�R�X�O�G �Q�R�W �K�D�Y�H �V�W�D�U�W�H�G��
�'�U �9�L�Q�L�W�D �1�D�K�D�U �I�R�U �K�H�U �G�H�G�L�F�D�W�H�G �V�X�S�S�R�U�W �D�V �W�K�H �'�L�U�H�F�W�R�U �R�I �6�W�X�G�L�H�V�� �3�U�R�I��
�$�Q�G�U�H�Z �3�R�O�O�D�U�G �D�V �W�K�H �G�H�G�L�F�D�W�H�G �E�X�V�L�Q�H�V�V �V�X�S�H�U�Y�L�V�R�U �D�Q�G �F�R�O�O�D�E�R�U�D�W�R�U �Z�L�W�K
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�K�D�Y�H �U�H�W�X�U�Q�H�G �D �J�H�Q�H�U�D�O �F�R�Q�V�H�Q�V�X�V �W�K�D�W �V�X�F�K �S�U�R�G�X�F�W�V �G�R �Q�R�W �F�R�Q�V�W�L�W�X�W�H �D

�V�X�E�V�W�D�Q�W�L�D�O �H�Q�R�X�J�K �U�H�W�X�U�Q �R�Q �L�Q�Y�H�V�W�P�H�Q�W �I�R�U �P�D�L�Q�V�W�U�H�D�P �D�G�R�S�W�L�R�Q �G�X�H �W�R

�W�K�H �O�L�P�L�W�H�G �P�D�U�N�H�W�� �7�R �S�X�W �W�K�L�Q�J�V �L�Q�W�R �S�H�U�V�S�H�F�W�L�Y�H�� �V�W�X�G�L�H�V �U�H�S�R�U�W�H�G �W�K�D�W �L�Q

�W�K�H �8�. �D�O�R�Q�H �W�K�H�U�H �Z�H�U�H �������������� �U�H�S�R�U�W�H�G �F�D�V�H�V �R�I �P�D�F�X�O�D�U �G�H�J�H�Q�H�U�D�W�L�R�Q

���D �G�H�J�H�Q�H�U�D�W�L�Y�H�� �Q�R�Q���U�H�Y�H�U�V�L�E�O�H �G�L�V�H�D�V�H �Z�K�L�F�K �F�D�X�V�H�V �P�D�M�R�U �F�H�Q�W�U�D�O �Y�L�V�L�R�Q

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

�O�L�R�Q �S�H�R�S�O�H �L�Q �W�K�H �8�. ���0�D�F�X�O�D�U �6�R�F�L�H�W�\���������E���� �L�Q �W�K�H �8�6 ���� �P�L�O�O�L�R�Q �S�H�R�S�O�H��

�D�Q�G �³�(�V�W�L�P�D�W�H�V �R�I �W�K�H �J�O�R�E�D�O �F�R�V�W �R�I �Y�L�V�X�D�O �L�P�S�D�L�U�P�H�Q�W �G�X�H �W�R �D�J�H���U�H�O�D�W�H�G
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�F�D�U�H �F�R�V�W�V���´ ���%�U�L�J�K�W�)�R�F�X�V�������� ����
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�Z�L�W�K�L�Q �9�5 �R�Y�H�U�D�O�O�� �E�X�W �V�L�J�Q�L�I�L�F�D�Q�W �U�H�V�X�O�W�V �Z�H�U�H �S�U�R�G�X�F�H�G �Z�K�H�Q �S�D�U�W�L�F�L�S�D�Q�W�V

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

�,�Q�W�H�U�H�V�W�L�Q�J�O�\�� �Z�K�H�Q �L�V�R�O�D�W�L�Q�J �S�D�U�W�L�F�L�S�D�Q�W �G�D�W�D �W�R �W�K�R�V�H �Z�L�W�K �F�H�Q�W�U�D�O �Y�L�V�L�R�Q

����



�O�R�V�V ���Q� ������ �D�W ������ �P�� �9�5 �U�H�V�X�O�W�V �Z�H�U�H �J�U�H�D�W�H�U �I�D�Y�R�X�U�H�G�� �Z�K�L�O�H �� �P �G�L�V�W�D�Q�F�H�V

�Z�H�U�H �P�L�[�H�G�� �2�X�W �R�I ������ �� �S�D�U�W�L�F�L�S�D�Q�W �K�D�G �D �G�H�F�U�H�D�V�H �R�I������ �� �D�Q�G �� �K�D�Y�L�Q�J

�Q�R �F�K�D�Q�J�H�V�� �7�K�L�V �S�U�R�G�X�F�H�V �D �V�W�D�W�L�V�W�L�F�D�O�O�\ �V�L�J�Q�L�I�L�F�D�Q�W �U�H�V�X�O�W �Z�K�H�U�H�== 2:433�

�S= :015� ���Q= 10)�� �$�W �� �P �G�L�V�W�D�Q�F�H�� �� �S�D�U�W�L�F�L�S�D�Q�W�V �K�D�G �D�Q �D�Y�H�U�D�J�H �L�Q�F�U�H�D�V�H

�R�I�������� �� �D�Q�G �� �S�D�U�W�L�F�L�S�D�Q�W�V �K�D�G �D�Q �D�Y�H�U�D�J�H �G�H�F�U�H�D�V�H �R�I������ �� �S�U�R�G�X�F�L�Q�J

�D �V�W�D�W�L�V�W�L�F�D�O�O�\ �L�Q�V�L�J�Q�L�I�L�F�D�Q�W �U�H�V�X�O�W �Z�L�W�K�= = 0:409� �S= :683� �Q= 10)�� �0�R�V�W

�S�D�U�W�L�F�L�S�D�Q�W�V �W�H�V�W�H�G �Z�L�W�K �G�L�I�I�H�U�H�Q�W �W�\�S�H�V �R�I �F�H�Q�W�U�D�O �Y�L�V�L�R�Q �K�D�G �D�Q �L�Q�F�U�H�D�V�H �L�Q

�O�H�W�W�H�U �G�H�W�H�F�W�L�R�Q �D�W �F�O�R�V�H�U �G�L�V�W�D�Q�F�H�V �L�Q �9�5�� �Z�K�L�O�H �D�W �I�X�U�W�K�H�U �G�L�V�W�D�Q�F�H�V �� �R�X�W

�R�I ���� �S�D�U�W�L�F�L�S�D�Q�W�V �K�D�G �D �V�L�J�Q�L�I�L�F�D�Q�W�O�\ �V�P�D�O�O�H�U �G�H�F�U�H�D�V�H �L�Q �Y�L�V�L�R�Q�� �� �K�D�G �D

�V�L�J�Q�L�I�L�F�D�Q�W�O�\ �O�D�U�J�H �L�Q�F�U�H�D�V�H �L�Q �Y�L�V�L�R�Q�� �D�Q�G �� �S�D�U�W�L�F�L�S�D�Q�W �K�D�G �G�H�F�U�H�D�V�H�V �L�Q

�E�R�W�K �W�H�V�W�V��

������ �&�R�Q�W�U�D�V�W �6�H�Q�V�L�W�L�Y�L�W�\

�3�H�O�O�L���5�R�E�V�R�Q �&�R�Q�W�U�D�V�W �6�H�Q�V�L�W�L�Y�L�W�\ �&�K�D�U�W ���&�R�Q�W�U�D�V�W �'�H�W�H�F�W�L�R�Q���� �$ �W�H�V�W �Z�D�V

�Q�H�H�G�H�G �W�R �G�H�W�H�U�P�L�Q�H �K�R�Z �W�K�H �E�U�L�J�K�W�Q�H�V�V �R�I �O�H�W�W�H�U�V �Z�D�V �D�I�I�H�F�W�H�G �X�V�L�Q�J �D

�9�5 �+�0�'�� �D�V �K�H�D�G�V�H�W�V �V�K�L�Q�H �O�L�J�K�W �G�L�U�H�F�W�O�\ �W�R �W�K�H �X�V�H�U�¶�V �H�\�H�V�� �7�K�H �F�K�R�V�H�Q

�W�H�V�W �I�R�U �F�R�Q�W�U�D�V�W �V�H�Q�V�L�W�L�Y�L�W�\ �W�H�V�W�L�Q�J �Z�D�V �W�K�H �3�H�O�O�L���5�R�E�V�R�Q �&�R�Q�W�U�D�V�W �6�H�Q�V�L��

�W�L�Y�L�W�\ �&�K�D�U�W ���3�&�6�&���� �Z�K�L�F�K �L�V �V�L�P�L�O�D�U �W�R �W�K�H �O�H�W�W�H�U �G�H�W�H�F�W�L�R�Q �W�H�V�W ���'�*�� �3�H�O�O�L��

�5�R�E�V�R�Q�� �H�W �D�O���������� ����

�7�K�L�V �W�H�V�W �I�X�Q�F�W�L�R�Q�V �V�L�P�L�O�D�U�O�\ �W�R �W�K�H �(�7�'�5�6 �F�K�D�U�W �D�Q�G �R�W�K�H�U �O�H�W�W�H�U �G�H��

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

�G�H�W�H�U�P�L�Q�H �W�K�H �D�F�X�L�W�\ �R�I �W�K�H�L�U �Y�L�V�L�R�Q�� �,�Q �W�K�L�V �F�D�V�H�� �W�K�H �F�K�D�U�W �G�L�V�S�O�D�\�V �O�H�W�W�H�U�V

����



�)�L�J�X�U�H �������� �3�H�O�O�L���5�R�E�V�R�Q �&�R�Q�W�U�D�V�W �6�H�Q�V�L�W�L�Y�L�W�\ �&�K�D�U�W

�R�I �D�O�O �W�K�H �V�D�P�H �V�L�]�H �D�Q�G �V�S�D�F�L�Q�J�� �E�X�W �W�K�H �O�H�Y�H�O �R�I �F�R�Q�W�U�D�V�W �R�U �E�U�L�J�K�W�Q�H�V�V

�E�H�W�Z�H�H�Q �H�D�F�K �O�H�W�W�H�U �L�V �J�U�D�G�X�D�O�O�\ �U�H�G�X�F�H�G�� �R�U �I�D�G�H�G�� �D�V �W�K�H �X�V�H�U �U�H�D�G�V �I�U�R�P

�O�H�I�W �W�R �U�L�J�K�W ���6�H�H �)�L�J�X�U�H������������������ �7�K�L�V �H�I�I�H�F�W �L�V �P�R�U�H �Q�R�W�L�F�H�D�E�O�H �W�K�H �I�X�U�W�K�H�U

�G�R�Z�Q �W�K�H�\ �D�W�W�H�P�S�W�� �Z�L�W�K �W�K�H �O�H�W�W�H�U�V �E�H�F�R�P�L�Q�J �Y�H�U�\ �I�D�L�Q�W �W�R�Z�D�U�G�V �W�K�H �E�R�W�W�R�P��

�7�K�H �V�W�D�Q�G�D�U�G �S�U�R�F�H�G�X�U�H �I�R�U �W�K�L�V �W�H�V�W �D�V�N�V �W�K�H �X�V�H�U �W�R �U�H�D�G �I�U�R�P �D �V�H�W �G�L�V��

�W�D�Q�F�H �D�Q�G �W�R �U�H�I�U�D�L�Q �I�U�R�P �P�R�Y�L�Q�J �W�K�H�L�U �K�H�D�G �W�R �D�Y�R�L�G �L�Q�D�F�F�X�U�D�W�H �U�H�D�G�L�Q�J�V

���V�R�P�H�W�L�P�H�V �D�V�V�L�V�W�L�Y�H �W�R�R�O�V �V�X�F�K �D�V �D �K�H�D�G �F�O�D�P�S �D�U�H �X�V�H�G���� �7�K�H �F�R�Q�W�U�D�V�W

�V�H�Q�V�L�W�L�Y�L�W�\ �F�K�D�U�W �Z�D�V �S�U�L�Q�W�H�G �D�W �W�K�H �V�D�P�H �P�H�D�V�X�U�H�P�H�Q�W�V �D�V �W�K�H �(�'�7�5�6
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�)�L�J�X�U�H �������� �3�H�O�O�L���5�R�E�V�R�Q �&�R�Q�W�U�D�V�W �6�H�Q�V�L�W�L�Y�L�W�\ �&�K�D�U�W �8�Q�L�W�\ �6�F�H�Q�H

�F�K�D�U�W�� �D�W �����[���� �F�P�� �W�R �N�H�H�S �O�H�W�W�H�U �V�L�]�H�V �V�L�P�L�O�D�U �I�R�U �F�R�P�S�D�U�L�V�R�Q�� �(�D�F�K �X�V�H�U

�Z�D�V �D�V�N�H�G �W�R �U�H�D�G �W�K�H �F�K�D�U�W �O�H�I�W �W�R �U�L�J�K�W �D�Q�G �Z�H�U�H �D�V�N�H�G �W�R �F�R�P�P�H�Q�W �R�Q �K�R�Z

�W�K�H�\ �S�H�U�F�H�L�Y�H �W�K�H �F�O�D�U�L�W�\ �R�I �W�K�H �O�H�W�W�H�U�V �L�Q �I�U�R�Q�W �R�I �W�K�H�P ���6�H�H �$�S�S�H�Q�G�L�[�* ����

�(�D�F�K �D�W�W�H�P�S�W�H�G �F�K�D�U�D�F�W�H�U �Z�D�V �G�R�F�X�P�H�Q�W�H�G �D�V �Z�H�O�O �D�V �D�Q�\ �P�L�V�V�L�Q�J �J�D�S�V

�L�Q �W�K�H �F�K�D�U�W �W�K�D�W �Z�H�U�H �Q�R�W �D�W�W�H�P�S�W�H�G�� �$ �W�R�W�D�O �W�D�O�O�\ �R�I �F�R�U�U�H�F�W�O�\ �J�X�H�V�V�H�G �D�W��

�W�H�P�S�W�V �Z�D�V �G�R�F�X�P�H�Q�W�H�G �W�R �I�R�U�P�X�O�D�W�H �W�K�H �E�D�V�L�V �R�I �W�K�H�L�U �S�H�U�I�R�U�P�D�Q�F�H�� �E�H�I�R�U�H

�J�U�H�D�W�H�U �D�Q�D�O�\�V�L�V��

�7�D�E�O�H������ �V�K�R�Z�V �K�R�Z �P�D�Q�\ �O�H�W�W�H�U�V �Z�H�U�H �U�H�D�G �E�\ �S�D�U�W�L�F�L�S�D�Q�W�V �L�Q �E�R�W�K �9�5

�D�Q�G �3�K�\�V�L�F�D�O �W�H�V�W�V �D�W �H�L�W�K�H�U �� �P �R�U ������ �P �G�L�V�W�D�Q�F�H�V��

�&�R�Q�W�U�D�V�W �G�H�W�H�F�W�L�R�Q �U�H�V�X�O�W�V �I�R�U �9�5 �Z�H�U�H �O�H�V�V �V�X�F�F�H�V�V�I�X�O �W�K�D�Q �W�K�H �O�H�W�W�H�U

�G�H�W�H�F�W�L�R�Q �W�H�V�W �G�H�V�S�L�W�H �W�K�H �V�L�P�L�O�D�U�L�W�L�H�V �E�H�W�Z�H�H�Q �W�K�H �W�H�V�W�V�� �$�W ������ �P �� �S�D�U�W�L�F��

�L�S�D�Q�W�V �K�D�G �D �P�H�D�Q �L�Q�F�U�H�D�V�H �L�Q �U�H�D�G�D�E�L�O�L�W�\ �E�\�������� �� ���� �S�D�U�W�L�F�L�S�D�Q�W�V �K�D�G �D

����



�7�D�E�O�H �������� �'�D�W�D �V�K�H�H�W �R�I �H�D�F�K �S�D�U�W�L�F�L�S�D�Q�W�¶�V �U�H�V�X�O�W�V �I�R�U �W�K�H �3�H�O�O�L���5�R�E�V�R�Q
�&�R�Q�W�U�D�V�W �&�K�D�U�W ���J�U�H�H�Q �K�L�J�K�O�L�J�K�W�V �D�Q �L�Q�F�U�H�D�V�H �L�Q �9�5�� �U�H�G �D �G�H�F�U�H�D�V�H�� �D�Q�G
�Z�K�L�W�H �Q�R �F�K�D�Q�J�H�V �Z�L�W�K�L�Q ����������

�G�H�F�U�H�D�V�H �E�\������ �� �D�Q�G �� �S�D�U�W�L�F�L�S�D�Q�W�V �G�L�G �Q�R�W �V�H�H �D�Q�\ �L�Q�F�U�H�D�V�H �R�U �G�H�F�U�H�D�V�H

�E�H�W�Z�H�H�Q �E�R�W�K �W�H�V�W�V�� �8�V�L�Q�J �W�K�H �:�L�O�F�R�[�R�Q �W�H�V�W�� �W�K�H�U�H �Z�D�V �Q�R �V�W�D�W�L�V�W�L�F�D�O �V�L�J��

�Q�L�I�L�F�D�Q�F�H �Z�L�W�K�= = 0:040� �S= :968� ���U= :006� �Q= 24)�� �$�W �� �P�� �� �S�D�U�W�L�F��

�L�S�D�Q�W�V �K�D�G �D�Q �L�Q�F�U�H�D�V�H �R�I������ �� ���� �S�D�U�W�L�F�L�S�D�Q�W�V �K�D�G �D �G�H�F�U�H�D�V�H �R�I�������� ��

�� �S�D�U�W�L�F�L�S�D�Q�W�V �F�R�X�O�G �Q�R�W �U�H�D�G �D�Q�\�W�K�L�Q�J �D�W �� �P �L�Q �Z�L�W�K �R�U �Z�L�W�K�R�X�W �9�5�� �D�Q�G ��

�S�D�U�W�L�F�L�S�D�Q�W �K�D�G �Q�R �L�Q�F�U�H�D�V�H �R�U �G�H�F�U�H�D�V�H�� �7�K�L�V �W�H�V�W �V�K�R�Z�H�G �V�W�D�W�L�V�W�L�F�D�O �V�L�J��

����



�Q�L�I�L�F�D�Q�F�H �Z�L�W�K�== 1:970� �S= :049� ���U= 0:284� �Q= 24)�� �7�K�H�V�H �U�H�V�X�O�W�V �V�K�R�Z

�W�K�D�W �D�J�D�L�Q �U�H�V�X�O�W�V �V�H�H�P �W�R �E�H �S�R�R�U�H�U �D�W �� �P �G�L�V�W�D�Q�F�H�V �U�D�W�K�H�U �W�K�D�Q ������ �P��

�E�X�W �9�5 �U�H�V�X�O�W�V �S�H�U�I�R�U�P�L�Q�J �Z�R�U�V�H �W�K�D�Q �W�K�H �O�H�W�W�H�U �G�H�W�H�F�W�L�R�Q �W�H�V�W�� �,�W �L�V �Q�R�W�H�G

�W�K�D�W �I�X�U�W�K�H�U �G�L�V�W�D�Q�F�H�V �Z�L�W�K�L�Q �D �9�5 �K�H�D�G�V�H�W �F�D�X�V�H�V �G�L�V�W�R�U�W�H�G �J�U�D�S�K�L�F�V �D�V �W�K�H

�P�D�[�L�P�X�P �U�H�V�R�O�X�W�L�R�Q �L�V �H�[�F�H�H�G�H�G �W�K�H �I�X�U�W�K�H�U �D�Z�D�\ �D�Q �R�E�M�H�F�W �L�V�� �G�H�S�H�Q�G�L�Q�J

�R�Q �W�K�H �U�H�V�R�O�X�W�L�R�Q �R�I �W�K�H �R�E�M�H�F�W �D�Q�G �W�K�H �U�H�V�R�O�X�W�L�R�Q �R�I �W�K�H �+�0�' �L�W�V�H�O�I�� �,�W �L�V �H�[��

�S�H�F�W�H�G �W�K�D�W �W�K�H �U�H�O�H�D�V�H �R�I �I�X�U�W�K�H�U �K�L�J�K�H�U �U�H�V�R�O�X�W�L�R�Q �9�5 �+�0�'�V �Z�L�O�O �L�P�S�U�R�Y�H

�9�5 �U�H�V�X�O�W�V �L�Q �W�H�U�P�V �R�I �D�F�X�L�W�\ �U�H�D�G�L�Q�J�� �7�K�H�V�H �U�H�V�X�O�W�V �F�D�Q �D�O�V�R �K�L�J�K�O�L�J�K�W �D

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

�W�U�D�V�W �P�D�Q�L�S�X�O�D�W�L�R�Q �E�H�W�Z�H�H�Q �W�K�H �O�H�W�W�H�U �G�H�W�H�F�W�L�R�Q �D�Q�G �F�R�Q�W�U�D�V�W �G�H�W�H�F�W�L�R�Q �W�H�V�W�V��

�5�H�V�X�O�W�V �P�D�\ �L�Q�G�L�F�D�W�H �W�K�D�W �Z�L�W�K�R�X�W �O�L�J�K�W �D�G�M�X�V�W�P�H�Q�W�V �9�5 �G�R�H�V �Q�R�W �S�H�U�I�R�U�P

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

�W�L�R�Q �L�V �D�Q �L�P�S�R�U�W�D�Q�W �I�D�F�W�R�U �W�R �F�R�Q�V�L�G�H�U �I�R�U �9�5 �F�O�D�U�L�W�\�� �,�W �L�V �Z�R�U�W�K �Q�R�W�L�Q�J �W�K�D�W

������ �P �P�H�D�V�X�U�H�P�H�Q�W�V �Z�H�U�H �F�O�R�V�H�U �W�R �D�Q �H�Y�H�Q �V�S�O�L�W �E�H�W�Z�H�H�Q �S�D�U�W�L�F�L�S�D�Q�W�V �D�W

������������ �Z�L�W�K �D �G�H�F�U�H�D�V�H �E�H�L�Q�J �W�K�H �V�O�L�J�K�W �P�D�M�R�U�L�W�\ �E�H�W�Z�H�H�Q �9�5 �D�Q�G �S�K�\�V�L�F�D�O

�U�H�V�X�O�W�V�� �Z�K�H�U�H�D�V �� �P �V�K�R�Z�H�G �D �O�D�U�J�H�U������������ �V�S�O�L�W�� �V�X�J�J�H�V�W�L�Q�J �W�K�H�U�H �P�D�\

�E�H �V�R�P�H �F�R�U�U�H�O�D�W�L�R�Q �E�H�W�Z�H�H�Q �G�L�V�W�D�Q�F�H �D�Q�G �F�R�Q�W�U�D�V�W�� �,�V�R�O�D�W�L�Q�J �W�K�R�V�H �Z�L�W�K

�F�H�Q�W�U�D�O �Y�L�V�L�R�Q �O�R�V�V �D�J�D�L�Q�� �W�K�L�V �W�H�V�W �G�R�H�V �Q�R�W �V�K�R�Z �W�K�H �V�D�P�H �S�D�W�W�H�U�Q �D�V �W�K�H

�S�U�H�Y�L�R�X�V �O�H�W�W�H�U �G�H�W�H�F�W�L�R�Q �W�H�V�W�� �2�X�W �R�I ���� �S�D�U�W�L�F�L�S�D�Q�W�V �W�H�V�W�H�G �D�W ������ �P�� �� �S�D�U��

�W�L�F�L�S�D�Q�W�V �K�D�G �D �P�H�D�Q �L�Q�F�U�H�D�V�H �R�I�������� �L�Q �9�5�� �� �S�D�U�W�L�F�L�S�D�Q�W�V �K�D�G �D �P�H�D�Q

�G�H�F�U�H�D�V�H �R�I�������� �� �D�Q�G �R�Q�H �S�D�U�W�L�F�L�S�D�Q�W �K�D�G �Q�R �F�K�D�Q�J�H�V�� �7�K�L�V �V�K�R�Z�H�G �Q�R

�V�W�D�W�L�V�W�L�F�D�O �V�L�J�Q�L�I�L�F�D�Q�F�H�� �Z�L�W�K�= = 0:421� �S= :674� ���U= 0:094� �Q= 10)�� �$�W

�� �P �� �S�D�U�W�L�F�L�S�D�Q�W�V �K�D�G �D�Q �L�Q�F�U�H�D�V�H �R�I������ �L�Q �9�5�� �� �S�D�U�W�L�F�L�S�D�Q�W�V �K�D�G �D �G�H��

����



�F�U�H�D�V�H �R�I�������� �� �D�Q�G �� �K�D�G �Q�R �F�K�D�Q�J�H�V�� �$�J�D�L�Q�� �Q�R �V�W�D�W�L�V�W�L�F�D�O �V�L�J�Q�L�I�L�F�D�Q�F�H

�Z�D�V �I�R�X�Q�G�� �Z�L�W�K�== 0:655� �S= :512� ���U= 0:146� �Q= 10)�� �2�Y�H�U�D�O�O �U�H�V�X�O�W�V

�D�U�H �D �O�R�W �F�O�R�V�H�U �K�H�U�H�� �Z�L�W�K �9�5 �K�D�Y�L�Q�J ���� �L�Q�V�W�D�Q�F�H�V �R�I �L�Q�F�U�H�D�V�H�V �E�H�W�Z�H�H�Q

�E�R�W�K �W�H�V�W�V �W�R �� �G�H�F�U�H�D�V�H�V�� �\�H�W �W�K�H �J�D�S �E�H�W�Z�H�H�Q �W�K�H �Q�X�P�E�H�U �R�I �O�H�W�W�H�U�V �U�H�D�G

�Z�L�W�K�L�Q �W�K�H�V�H �L�Q�V�W�D�Q�F�H�V �L�V �P�R�U�H �V�L�J�Q�L�I�L�F�D�Q�W �D�W �� �P �G�L�V�W�D�Q�F�H�V �W�K�D�Q ������ �P�� �D

�F�R�P�P�R�Q �W�U�H�Q�G �Z�L�W�K �U�H�V�X�O�W�V �V�R �I�D�U��

������ �:�R�U�G �'�H�W�H�F�W�L�R�Q

�%�D�L�O�H�\���/�R�Y�L�H �:�R�U�G �5�H�D�G�L�Q�J �&�K�D�U�W ���,�� �%�D�L�O�H�\ �D�Q�G �/�R�Y�L�H�������� �� ���:�R�U�G �$�F�F�X��

�U�D�F�\���� �$ �W�H�V�W �Z�D�V �F�U�H�D�W�H�G �W�R �G�H�W�H�U�P�L�Q�H �Z�K�H�W�K�H�U �X�V�H�U�V �R�I �D �9�5 �+�0�' �Z�R�X�O�G

�E�H �D�E�O�H �W�R �U�H�D�G �I�X�O�O �Z�R�U�G�V �Z�L�W�K �W�K�H �V�D�P�H �F�O�D�U�L�W�\ �F�R�P�S�D�U�H�G �W�R �U�H�D�O �Z�R�U�O�G

�H�T�X�L�Y�D�O�H�Q�W�V�� �7�K�H �W�H�V�W �F�K�R�V�H�Q �I�R�U �W�K�L�V �Z�D�V �W�K�H �%�D�L�O�H�\���/�R�Y�L�H �5�H�D�G�L�Q�J �&�K�D�U�W

�Z�K�L�F�K �L�V �G�H�V�L�J�Q�H�G �I�R�U �G�H�W�H�U�P�L�Q�L�Q�J �G�L�V�W�D�Q�F�H �Y�L�V�X�D�O �D�F�X�L�W�\ �D�W �Y�D�U�\�L�Q�J �S�U�L�Q�W

�V�L�]�H�V ���L�E�L�G������ �7�K�L�V �W�H�V�W �U�H�T�X�L�U�H�V �W�K�H �X�V�H�U �W�R �U�H�D�G �I�U�R�P �D �J�L�Y�H�Q �O�L�V�W �R�I �Z�R�U�G�V

�G�L�V�S�O�D�\�H�G �R�Q �D �F�K�D�U�W ���6�H�H �)�L�J�X�U�H�V�������� �������� �W�R �H�Y�D�O�X�D�W�H �W�K�H�L�U �Y�L�V�X�D�O �D�F�X�L�W�\

�E�D�V�H�G �R�Q �W�K�H�L�U �S�H�U�I�R�U�P�D�Q�F�H��

�$�Q �H�[�L�V�W�L�Q�J �S�U�L�Q�W�H�G �F�R�S�\ �R�I �W�K�H �%�D�L�O�H�\���/�R�Y�L�H �5�H�D�G�L�Q�J �F�K�D�U�W �Z�D�V �V�F�D�Q�Q�H�G

�D�Q�G �V�D�Y�H�G �D�W �D �V�W�D�Q�G�D�U�G �V�L�]�H �R�I �����[�������� �F�P�� �5�D�W�K�H�U �W�K�D�Q �H�Q�O�D�U�J�L�Q�J �W�K�H

�F�K�D�U�W�¶�V �V�L�]�H �L�W�V�H�O�I�� �W�K�H �G�L�V�W�D�Q�F�H�V �U�H�T�X�L�U�H�G �I�R�U �S�D�U�W�L�F�L�S�D�Q�W�V �W�R �U�H�D�G �K�D�G �W�R �E�H

�U�H�G�X�F�H�G �W�R �F�R�P�S�H�Q�V�D�W�H �I�R�U �V�P�D�O�O�H�U �F�K�D�U�D�F�W�H�U �V�L�]�H�V �I�U�R�P �D �V�P�D�O�O�H�U �F�K�D�U�W�� �L�Q��

�V�W�H�D�G �R�I �H�Q�O�D�U�J�L�Q�J �W�K�H �F�K�D�U�W �D�Q�G �L�Q�W�U�R�G�X�F�L�Q�J �S�L�[�H�O�D�W�L�R�Q �D�Q�G �U�H�V�R�O�X�W�L�R�Q �Q�R�L�V�H��

�3�D�U�W�L�F�L�S�D�Q�W�V �Z�H�U�H �D�V�N�H�G �W�R �U�H�D�G �W�K�L�V �F�K�D�U�W �D�W ������ �P �D�Q�G �������� �P �G�L�V�W�D�Q�F�H�V��

����



�)�L�J�X�U�H �������� �%�D�L�O�H�\���/�R�Y�L�H �:�R�U�G �5�H�D�G�L�Q�J �&�K�D�U�W

�)�L�J�X�U�H �������� �%�D�L�O�H�\���/�R�Y�L�H �:�R�U�G �&�K�D�U�W �8�Q�L�W�\ �6�F�H�Q�H

����



�S�O�D�F�L�Q�J �W�K�H�P �Y�H�U�\ �F�O�R�V�H �W�R �W�K�H �F�K�D�U�W�� �:�K�H�Q �W�R�O�G �W�R �V�W�D�U�W �E�\ �W�K�H �I�D�F�L�O�L�W�D�W�R�U��

�H�D�F�K �S�D�U�W�L�F�L�S�D�Q�W �D�W�W�H�P�S�W�H�G �W�R �U�H�D�G �D�V �P�D�Q�\ �Z�R�U�G�V �D�V �W�K�H�\ �F�D�Q �Y�L�D �W�K�H �F�K�D�U�W

�X�Q�W�L�O �W�K�H�\ �E�H�O�L�H�Y�H�G �W�K�H�\ �F�R�X�O�G �Q�R�W �U�H�D�G �D�Q�\ �I�X�U�W�K�H�U�� �'�X�H �W�R �W�K�H �G�L�V�W�D�Q�F�H �R�I

�W�K�H �F�K�D�U�W�� �D�Q�G �F�H�U�W�D�L�Q �I�R�U�P�V �R�I �Y�L�V�L�R�Q �O�R�V�V�� �S�D�U�W�L�F�L�S�D�Q�W�V �Z�H�U�H �D�O�O�R�Z�H�G �W�R

�P�R�Y�H �W�K�H�L�U �K�H�D�G�V �K�R�U�L�]�R�Q�W�D�O�O�\ �R�U �Y�H�U�W�L�F�D�O�O�\ �L�I �G�H�H�P�H�G �D�S�S�U�R�S�U�L�D�W�H�� �E�X�W �Q�R�W

�I�R�U�Z�D�U�G�V �R�U �E�D�F�N�Z�D�U�G�V �W�R �J�H�W �F�O�R�V�H�U �W�R �W�K�H �F�K�D�U�W�� �7�K�H �I�D�F�L�O�L�W�D�W�R�U �U�H�F�R�U�G�H�G

�H�D�F�K �F�R�U�U�H�F�W �Z�R�U�G�� �L�Q�F�O�X�G�L�Q�J �U�H�S�O�L�F�D�W�L�R�Q�V �R�I �D�Q�\ �Z�R�U�G �W�K�H�\ �G�L�G �Q�R�W �J�H�W �F�R�U��

�U�H�F�W�� �R�U �Q�R�W�L�Q�J �Z�K�H�U�H �Z�R�U�G�V �Z�H�U�H �P�L�V�V�H�G �H�Q�W�L�U�H�O�\�� �7�K�L�V �I�L�Q�D�O �V�F�R�U�H �R�I �K�R�Z

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

�O�H�Y�H�O �R�I �D�F�X�L�W�\ �W�K�H�\ �K�D�Y�H �Z�K�H�Q �U�H�D�G�L�Q�J �Z�R�U�G�V�� �E�H�I�R�U�H �I�X�U�W�K�H�U �D�Q�D�O�\�V�L�V��

�7�D�E�O�H������ �V�K�R�Z�V �K�R�Z �P�D�Q�\ �Z�R�U�G�V �Z�H�U�H �U�H�D�G �E�\ �S�D�U�W�L�F�L�S�D�Q�W�V �L�Q �E�R�W�K �9�5

�D�Q�G �3�K�\�V�L�F�D�O �W�H�V�W�V �D�W �H�L�W�K�H�U ������ �P �R�U �������� �P �G�L�V�W�D�Q�F�H�V��

�:�R�U�G �D�F�F�X�U�D�F�\ �U�H�V�X�O�W�V �V�K�R�Z�H�G �D �V�P�D�O�O�H�U �J�D�S �E�H�W�Z�H�H�Q �W�K�H �Q�X�P�E�H�U �R�I

�R�Y�H�U�D�O�O �L�Q�F�U�H�D�V�H�V �D�Q�G �G�H�F�U�H�D�V�H�V�� �$�W �������� �P �G�L�V�W�D�Q�F�H�V �W�K�H �P�H�D�Q �R�I �L�Q��

�F�U�H�D�V�H�V �Z�L�W�K�L�Q �9�5 �E�H�W�Z�H�H�Q ���� �S�D�U�W�L�F�L�S�D�Q�W�V �Z�D�V�������� �� �W�K�H �P�H�D�Q �R�I �G�H��

�F�U�H�D�V�H�V �E�H�W�Z�H�H�Q �� �S�D�U�W�L�F�L�S�D�Q�W�V �Z�D�V������������ �� �� �S�D�U�W�L�F�L�S�D�Q�W�V �F�R�X�O�G �Q�R�W �V�H�H

�D�Q�\�W�K�L�Q�J �U�H�J�D�U�G�O�H�V�V �R�I �9�5 �R�U �Q�R�W�� �D�Q�G �� �S�D�U�W�L�F�L�S�D�Q�W �K�D�G �Q�R �L�Q�F�U�H�D�V�H �R�U �G�H��

�F�U�H�D�V�H�� �7�K�L�V �V�K�R�Z�H�G �Q�R �V�W�D�W�L�V�W�L�F�D�O �V�L�J�Q�L�I�L�F�D�Q�F�H �X�V�L�Q�J �W�K�H �:�L�O�F�R�[�R�Q �W�H�V�W��

�Z�L�W�K�= = 0:300� �S= :764� ���U= 0:043� �Q= 24)�� �$�W ������ �P �� �S�D�U�W�L�F�L�S�D�Q�W�V

�K�D�G �D�Q �L�Q�F�U�H�D�V�H �R�I�������� �� �� �S�D�U�W�L�F�L�S�D�Q�W�V �K�D�G �D �G�H�F�U�H�D�V�H �R�I�������� �� �� �S�D�U��

�W�L�F�L�S�D�Q�W�V �F�R�X�O�G �Q�R�W �V�H�H �D�Q�\�W�K�L�Q�J �D�W �W�K�L�V �G�L�V�W�D�Q�F�H�� �D�Q�G �� �S�D�U�W�L�F�L�S�D�Q�W �K�D�G �Q�R

�F�K�D�Q�J�H�V�� �$�J�D�L�Q�� �Q�R �V�W�D�W�L�V�W�L�F�D�O �V�L�J�Q�L�I�L�F�D�Q�F�H �Z�D�V �V�K�R�Z�Q�� �Z�L�W�K�== 0:057� �S=

:954� ���U= 0:008� �Q= 24)�� �,�I �Z�H �V�H�S�D�U�D�W�H �S�D�U�W�L�F�L�S�D�Q�W�V �W�K�D�W �K�D�G �O�D�U�J�H�U �V�L�J�Q�L�I��

����



�7�D�E�O�H �������� �'�D�W�D �V�K�H�H�W �R�I �H�D�F�K �S�D�U�W�L�F�L�S�D�Q�W�¶�V �U�H�V�X�O�W�V �I�R�U �W�K�H �%�D�L�O�H�\���/�R�Y�L�H
�&�K�D�U�W ���J�U�H�H�Q �K�L�J�K�O�L�J�K�W�V �D�Q �L�Q�F�U�H�D�V�H �L�Q �9�5�� �U�H�G �D �G�H�F�U�H�D�V�H�� �D�Q�G �Z�K�L�W�H �Q�R
�F�K�D�Q�J�H�V �Z�L�W�K�L�Q ����������

�L�F�D�Q�W �L�Q�F�U�H�D�V�H�V �R�U �G�H�F�U�H�D�V�H�V�� �Z�H �K�D�Y�H �� �S�D�U�W�L�F�L�S�D�Q�W�V �W�K�D�W �K�D�G �D�Q �L�Q�F�U�H�D�V�H

�E�H�W�Z�H�H�Q �������� �H�[�W�U�D �Z�R�U�G�V �U�H�D�G�� �Z�K�L�O�H �� �S�D�U�W�L�F�L�S�D�Q�W�V �K�D�G �D �G�H�F�U�H�D�V�H �R�I

�E�H�W�Z�H�H�Q �������� �O�H�V�V �Z�R�U�G�V �U�H�D�G �E�R�W�K �D�W �������� �P �G�L�V�W�D�Q�F�H�� �,�I �Z�H �O�R�R�N �D�W �W�K�H
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�S�D�Q�W�V �K�D�G �D�Q �L�Q�F�U�H�D�V�H �L�Q �9�5�� �D�Q�G �D�W �������� �P �R�Q�O�\ �� �S�D�U�W�L�F�L�S�D�Q�W�V�� �$�W ������ �P
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�V�S�R�Q�V�H �Z�D�V �S�R�V�L�W�L�Y�H�� �L�Q�F�O�X�G�L�Q�J �S�D�U�W�L�F�L�S�D�Q�W�V �Z�K�R �S�U�H�Y�L�R�X�V�O�\ �D�Q�V�Z�H�U�H�G �'�L�V��

�D�J�U�H�H �D�Q�G �6�R�P�H�Z�K�D�W �'�L�V�D�J�U�H�H �W�K�D�W �W�K�H�\ �Z�R�X�O�G �X�V�H �W�K�H �K�H�D�G�V�H�W �G�D�L�O�\ �W�R

�U�H�D�G�� �� �S�D�U�W�L�F�L�S�D�Q�W�V �D�Q�V�Z�H�U�H�G�/�L�N�H�O�\ �����������������D�Q�G �� �S�D�U�W�L�F�L�S�D�Q�W�V �D�Q�V�Z�H�U�H�G
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�S�D�L�U�P�H�Q�W�V�� �Z�K�L�O�H �D�O�V�R �H�[�S�H�U�W �N�Q�R�Z�O�H�G�J�H �R�Q �Z�K�D�W �Z�D�V �D�Y�D�L�O�D�E�O�H �W�R �D�V�V�L�V�W

�S�H�R�S�O�H �D�Q�G �Z�K�D�W �E�R�W�K �W�K�H �J�U�R�X�S �D�Q�G �W�K�H�P�V�H�O�Y�H�V �Q�H�H�G�H�G �I�R�U �V�X�F�F�H�V�V�I�X�O
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�Y�H�O�R�S �L�Q �W�K�H �X�S�F�R�P�L�Q�J �I�X�W�X�U�H �L�Q �D�O�O�R�Z�L�Q�J �W�K�H�P �W�R �Y�L�H�Z �F�R�Q�W�H�Q�W �L�Q �Q�H�Z �D�Q�G

�L�P�P�H�U�V�L�Y�H �Z�D�\�V �W�K�D�W �Z�R�X�O�G �E�H�Q�H�I�L�W �W�K�H�L�U �G�D�L�O�\ �O�L�Y�H�V��

�8�V�H�U �H�Y�D�O�X�D�W�L�R�Q�V �R�I �W�K�H �S�U�R�W�R�W�\�S�H �V�R�I�W�Z�D�U�H �V�K�R�Z�V �S�U�R�P�L�V�L�Q�J �I�H�H�G�E�D�F�N

�V�X�J�J�H�V�W�L�Q�J �W�K�D�W �S�D�U�W�L�F�L�S�D�Q�W�V �F�D�Q �V�H�H �X�V�L�Q�J �W�K�L�V �W�H�F�K�Q�R�O�R�J�\ �L�Q �W�K�H �I�X�W�X�U�H

�R�Y�H�U�D�O�O�� �D�Q�G �W�K�D�W �W�K�H �W�H�F�K�Q�R�O�R�J�\ �F�D�Q �E�H �V�H�H�Q �D�V �D �Y�L�V�X�D�O �D�L�G �W�R�R�O �L�I �G�H�Y�H�O��
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�G�X�F�H�G �V�L�]�H���� �$�O�W�K�R�X�J�K �X�V�H�U�V �Z�H�U�H �P�L�[�H�G �L�Q �Z�K�H�W�K�H�U �W�K�H �W�R�R�O �F�R�X�O�G �E�H �X�V�H�G

�D�V �D �R�Y�H�U�D�O�O �D�F�F�H�V�V�L�E�L�O�L�W�\ �W�R�R�O�� �R�U �Z�D�V �P�R�U�H �V�S�H�F�L�I�L�F �I�R�U �V�S�H�F�L�D�O�L�V�H�G �W�D�V�N�V��

�W�K�H �J�H�Q�H�U�D�O �F�R�Q�V�H�Q�V�X�V �Z�D�V �W�K�D�W �L�W �Z�R�X�O�G �E�H �V�L�J�Q�L�I�L�F�D�Q�W�O�\ �X�V�H�I�X�O �L�Q �V�R�P�H �Z�D�\
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�Y�L�V�X�D�O �D�F�X�L�W�\ �O�H�Y�H�O�V �R�U �F�R�Q�G�L�W�L�R�Q�V�� �D�Q�G �D�O�O �S�D�U�W�L�F�L�S�D�Q�W�V �Z�H�U�H �D�E�O�H �W�R �G�L�V�W�L�Q��

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

�H�Q�K�D�Q�F�H�P�H�Q�W�V �P�D�G�H�� �7�K�L�V �V�X�J�J�H�V�W�V �W�K�H �V�R�I�W�Z�D�U�H �K�D�G �Z�R�U�N�H�G �D�V �L�Q�W�H�Q�G�H�G��

�D�Q�G �K�D�V �D�O�O�R�Z�H�G �G�D�W�D �W�R �E�H �J�D�W�K�H�U�H�G �R�Q �G�L�I�I�H�U�H�Q�W �D�V�S�H�F�W�V �R�I �K�R�Z �D �Y�L�U�W�X�D�O

�U�H�D�G�H�U �D�Q�G �Y�L�G�H�R �S�O�D�\�H�U �L�Q ���' �V�S�D�F�H �P�L�J�K�W �R�S�H�U�D�W�H�� �E�X�W �L�W �P�D�\ �D�O�V�R �V�X�J�J�H�V�W

�W�K�H �K�H�D�G�V�H�W �W�K�D�W �Z�D�V �X�V�H�G�� �W�K�H �3�L�P�D�[ ���. �3�O�X�V�� �P�D�\ �K�D�Y�H �S�H�U�I�R�U�P�H�G �E�H�W�W�H�U

�W�K�D�Q �W�K�H �S�U�H�Y�L�R�X�V �W�H�V�W�V �Z�L�W�K �W�K�H �2�F�X�O�X�V �5�L�I�W �&�9���� �Z�K�L�F�K �G�L�V�S�O�D�\�H�G �D �O�R�Z�H�U

�U�H�V�R�O�X�W�L�R�Q �D�Q�G �O�R�Z�H�U �I�L�H�O�G �R�I �Y�L�H�Z�� �)�X�U�W�K�H�U �L�Q�Y�H�V�W�L�J�D�W�L�R�Q �E�H�W�Z�H�H�Q �W�K�H�V�H �W�Z�R

�F�R�P�S�D�U�L�V�R�Q�V �L�V �Q�H�H�G�H�G��

�2�Q�H �S�D�U�W�L�F�L�S�D�Q�W �Z�L�W�K �Y�H�U�\ �O�R�Z �Y�L�V�X�D�O �D�E�L�O�L�W�\ �W�U�L�H�G �E�R�W�K �W�K�H �&�9�� �D�Q�G �W�K�H

�3�L�P�D�[ �K�H�D�G�V�H�W�V �Z�L�W�K �W�K�H �V�R�I�W�Z�D�U�H�� �D�Q�G �Q�R�W�H�G �D �V�L�J�Q�L�I�L�F�D�Q�W �L�P�S�U�R�Y�H�P�H�Q�W �L�Q

�W�K�H�L�U �U�H�D�G�L�Q�J �D�E�L�O�L�W�\ �D�Q�G �D�F�X�L�W�\�� �X�Q�D�E�O�H �W�R �U�H�D�G �D�W �D�O�O �X�V�L�Q�J �W�K�H �O�R�Z�H�U �U�H�V��

�R�O�X�W�L�R�Q �D�Q�G �O�R�Z�H�U �I�L�H�O�G �R�I �Y�L�H�Z �&�9���� �E�X�W �I�D�U �P�R�U�H �D�E�L�O�L�W�\ �Z�L�W�K�L�Q �W�K�H �3�L�P�D�[��

�$�O�W�K�R�X�J�K �W�K�L�V �L�V �D �V�L�Q�J�O�H �F�D�V�H �D�Q�G �I�X�U�W�K�H�U �U�H�V�H�D�U�F�K �L�V �U�H�T�X�L�U�H�G �W�R �F�R�P�H �W�R

�D�Q�\�W�K�L�Q�J �F�R�Q�F�O�X�V�L�Y�H�� �L�W �L�V �S�R�V�V�L�E�O�H �W�K�D�W �W�K�H �L�Q�F�U�H�D�V�H�G �I�L�H�O�G �R�I �Y�L�H�Z �P�D�\ �E�H�Q��

�H�I�L�W �O�R�Z �Y�L�V�L�R�Q �X�V�H�U�V �Z�L�W�K�L�Q �D �9�5 �G�H�Y�L�F�H �V�L�J�Q�L�I�L�F�D�Q�W�O�\�� �D�V �P�R�U�H �O�L�J�K�W �Z�L�O�O �E�H

�D�O�O�R�Z�H�G �W�R�Z�D�U�G�V �W�K�H �H�\�H�V �D�Q�G �K�L�W �K�H�D�O�W�K�L�H�U �S�D�U�W�V �R�I �W�K�H �U�H�W�L�Q�D�� �S�D�U�W�L�F�X�O�D�U�O�\

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

�D�W�L�R�Q�� �$�O�W�K�R�X�J�K �W�K�L�V �L�V �K�\�S�R�W�K�H�V�L�V�H�G�� �W�K�H �O�H�Y�H�O �R�I �Y�L�V�X�D�O �L�Q�F�U�H�D�V�H �W�K�L�V �F�R�X�O�G

�S�U�R�Y�L�G�H �L�V �Q�R�W �N�Q�R�Z�Q�� �L�I �D�Q�\�� �\�H�W �L�W �L�V �Z�R�U�W�K �Q�R�W�L�Q�J �I�R�U �I�X�W�X�U�H �Z�R�U�N�V �D�V �L�W �Z�D�V

�Q�R�W �D �I�R�F�X�V �S�R�L�Q�W �R�I �W�K�H �V�R�I�W�Z�D�U�H �H�Y�D�O�X�D�W�L�R�Q��

�&�K�D�S�W�H�U �� ���V�H�H �V�H�F�W�L�R�Q�������� �P�H�Q�W�L�R�Q�V �W�K�H �O�L�P�L�W�D�W�L�R�Q�V �R�I �V�W�D�W�L�F �F�K�D�U�W�V
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�V�L�]�H�� �S�R�V�L�W�L�R�Q�� �D�Q�J�O�H�� �D�Q�G �F�R�P�E�L�Q�D�W�L�R�Q�V�� �$�O�W�K�R�X�J�K �W�K�L�V �V�W�X�G�\ �G�L�G �Q�R�W �H�[��

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

�S�U�R�Y�L�G�H �X�Q�O�L�P�L�W�H�G �F�R�P�E�L�Q�D�W�L�R�Q�V �R�I �P�R�G�L�I�L�F�D�W�L�R�Q�V �D�O�O�R�Z�L�Q�J �I�R�U �D �W�U�X�O�\ �J�U�H�D�W�H�U
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This consent form, a copy of which has been given to you, is only part of the process 
of informed consent.  It should give you the basic idea of what the research is about 
and what your participation will involve.  If you would like more detail about 
something mentioned here, or information not included here, please ask.  Please 
take the time to read this form carefully and to understand any accompanying 
information. 

 
 
Research Project Title 
Using State of the Art Technology for Improving the Lives of Severely Visual Disabled People 

 

Researcher 
Mr Kurtis Weir 

 

Experiment Purpose 
The purpose of this work is to observe and examine the differences in visual acuity between a 
virtual environment and a physical setup. This work hopes to record a measured difference 
between virtual environments and physical, and show comparative data that will aid in the 
development and production of devices that will be able to aid those that are visually impaired. 

 

Participant Recruitment and Selection 
Severely visually impaired users (Not fully blind). There will be no participants which are 
considered minors within the UK (under 18 years of age) and no participant which is not sound 
of mind will be recruited. 

 

Procedure 
Each session will require about 20-60 minutes of your time. You will be briefly interviewed or 
given a questionnaire before each test to describe and determine your visual ability and medical 
history. After this you will potentially be given a virtual reality headset and will be asked to go 
through tests via a simulation application displayed within the headset. These tests will be 
accompanied by verbal instructions and we will monitor and record your reactions and progress 
to the tests. Alternatively, a physical setup may be produced in which you will be asked to 
identify text or objects. Finally, a post study interview or questionnaire will take place in order 
for you to give the investigator feedback and clarity on some of the matters that took place 
during the test. You will, if required and consent, be recorded both verbally and by video. 

 



Data Collection 
Verbal interview data accompanied by video (and audio) recording of the virtual reality head 
�W�U�D�F�N�L�Q�J���D�Q�G���Z�H�E�F�D�P���U�H�F�R�U�G�L�Q�J���R�I���W�K�H���S�D�U�W�L�F�L�S�D�Q�W�¶�V���P�R�Y�H�P�H�Q�W�V���P�D�\���W�D�N�H���S�O�D�F�H�����7�K�L�V���Z�L�O�O���E�H��
done only if a consent is given by the participant. 

Data Archiving/Destruction 

All data will be kept secure, encrypted and stored within a secure online server and backed up 
on an external hard drive. This will be destroyed within a specified grace period after the 
conclusion of the work, typically being 5 years after the data has been recorded. Scientific 
publications such as journal or conference articles summarising the data may be created. 

Confidentiality 
Confidentiality and participant anonymity will be strictly maintained.  All information gathered 
will be used for statistical analysis only and no names or other identifying characteristics will 
be stated in the final or any other reports or publications. Upon publication of images, video or 
audio, containing participant features, a full consent will have been taken from the participant. 

Likelihood of Discomfort 
There is a marginal likelihood of discomfort associated with participation. On occasion 
prolonged use of VR equipment can produce slight nausea. If  at any time you feel that the 
virtual reality headset is creating discomfort, please notify the investigator and action will be 
taken immediately. 

Researcher Profiles 
Kurtis Weir is a researcher in the School of Mathematics and Computer Science at the 
University of Wolverhampton. The research collected here aims to provide insight into building 
assisting tools for people with visual impairment, and will contribute towards ongoing PhD 
research. He is supervised by Professor Amar Affoun �>�H�P�D�L�O���D�G�G�U�H�V�V���U�H�G�D�F�W�H�G�@, Dr Vinita 
Nahar �>�H�P�D�L�O�� �D�G�G�U�H�V�V�� �U�H�G�D�F�W�H�G�@�� �D�Q�G�� �'�U�� �)�H�U�Q�D�Q�G�R�� �/�R�L�]�L�G�H�V���>�H�P�D�L�O�� �D�G�G�U�H�V�V�� �U�H�G�D�F�W�H�G�@���� �.�X�U�W�L�V�¶��
contact email is:�>�H�P�D�L�O���D�G�G�U�H�V�V���U�H�G�D�F�W�H�G�@

Finding out about Results 
The Participants can find out the results of the study by contacting the researcher 6 months 
after the experiment has concluded. 

This consent form has been approved by the Faculty of Science and Engineering Ethics 
Committee (FSEEC). 



The following is a list of your rights. 
 

As a research participant, you have the right: 

�‡ To be treated with respect and dignity in every phase of the research. 

�‡ To be fully and clearly informed of all aspects of the research prior to becoming involved 
in it. 

�‡ To enter into clear, informed, and written agreement with the researcher prior to becoming 
involved in the activity.  You should sense NO pressure, explicit or otherwise, to sign this 
contract. 

�‡ To choose explicitly whether or not you will become involved in the research under the 
clearly stated provision that refusal to participate or the choice to withdraw during the 
activity can be made at any time without penalty to you. 

�‡ To be treated with honesty, integrity, openness, and straightforwardness in all phases of 
the research, including a guarantee that you will not unknowingly be deceived during the 
course of the research. 

�‡ To demand proof that an independent and competent ethical review of human rights and 
protections associated with the research has been successfully completed. 

�‡ To demand complete personal confidentiality and privacy in any reports of the research 
unless you have explicitly negotiated otherwise. 

�‡ To expect that your personal welfare is protected and promoted in all phases of the 
research, including knowing that no harm will come to you. 

�‡ To be informed of the results of the research study in a language you understand. 

�‡ To be offered a range of research studies or experiences from which to select, if the 
research is part of fulfilling your educational or employment goals. 

 

 

The contents of this bill are based on the Canadian Psychological Associa�W�L�R�Q�¶�V���&�R�G�H���R�I���(�W�K�L�F�V��
for Psychologists, 1991. The complete CPA Ethical Code can be found in Canadian 
Psychological Association �³�&�R�P�S�D�Q�L�R�Q�� �P�D�Q�X�D�O�� �I�R�U�� �W�K�H�� �&�D�Q�D�G�L�D�Q�� �&�R�G�H�� �R�I�� �(�W�K�L�F�V�� �I�R�U��
�3�V�\�F�K�R�O�R�J�L�V�W�V�´ (1992). 

 

Agreement 
Your signature on this form indicates that you have understood to your satisfaction the 
information regarding participation in the research project and agree to take part as a 
participant.  In no way does this waive your legal rights nor release the investigators, sponsors, 
or involved institutions from their legal and professional responsibilities.  You are free to not 
answer specific items or questions in interviews or on questionnaires.  You are free to withdraw 
from the study at any time without penalty.  Your continued participation should be as informed 
as your initial consent, so you should feel free to ask for clarification or new information 
throughout your participation.  If you have further questions concerning matters related to this 
research, please contact the researcher. 

 



I agree to (please tick appropriately what you consent to)  

 

Video                       

 

Audio                      

 

Images                     

 

can be recorded for the use of data collection within this test. 

 

I agree to (please tick appropriately what you consent to)  

 

Video                       

 

Audio                      

 

Images                     

 

that have been recorded to be used in publications that may arise from the findings. 

 

�µ�,���F�R�Q�V�H�Q�W���W�R���W�K�H���S�U�Rcessing of my personal information for the purposes of this research study.  
I understand that such information will be treated as strictly confidential, unless otherwise 
�V�W�D�W�H�G���¶ 

 

    

Participant  Date 

 

 

    

Investigator/Witness Date 

 

A copy of this consent form is to be given to you to keep for your records and reference. 
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Test Group 4 Questionnaire: 

 

1) How clear were you able to see within the headset? 

Very Unclear Unclear Average Clear Very Clear 
     

2) How comfortable was the headset to wear? 

Very 
Uncomfortable 

Uncomfortable Average Comfortable Very Comfortable 

     
3) How easy was the headset to use? 

Very Difficult Difficult Average Easy Very Easy 
     

4) How easy was the headset to navigate using the controllers? 

Very Difficult Difficult Average Easy Very Easy 
     

5) Did you find the controllers and headset combined easy to understand? 

Very Difficult Difficult Average Easy Very Easy 
     

6) Did you find the voice commands to be useful over pressing buttons? 

Disagree Somewhat 
Disagree 

Average Somewhat Agree Agree 

     
7) Do you think you would need the help of a technical person to use this headset? 

Disagree Somewhat 
Disagree 

Average Somewhat Agree Agree 

     
8) Do you think something like what you tried today would be helpful to you? 

Disagree Somewhat 
Disagree 

Average Somewhat Agree Agree 

     
9) Would you wear a headset daily if they were improved and could help you to see? 

Disagree Somewhat 
Disagree 

Average Somewhat Agree Agree 

     
10) How likely could you see yourself using a VR headset as a visual aid in the future? 

Very Unlikely Unlikely Average Likely Very likely 
     

 



Open questions: 

Was there any particular feature you liked the most? 

 

 

What would you want to use this headset for the most? (e.g. reading, videos, shopping, relaxation, 
sight-seeing) 

 

 

Is there anything else you would want added to this headset, or wish you could do with it? 

 

 

How would you want to control a headset like this? (e.g. controllers, hand tracking, voice 
commands, eye tracking) 

 

 

Could you see something like this headset replacing many other assistive tools that you currently use 
or know of, or do you think this type of setup is more for specific tasks? 

 

 

 



�$�S�S�H�Q�G�L�[ �&

�(�W�K�L�F�D�O �$�S�S�U�R�Y�D�O�(�Y�L�G�H�Q�F�H �$

������



�$�S�S�H�Q�G�L�[ �'

�(�W�K�L�F�D�O �$�S�S�U�R�Y�D�O �(�Y�L�G�H�Q�F�H �%

������



������



�$�S�S�H�Q�G�L�[ �(

�7�K�H �W�K�H�Q �F�X�U�U�H�Q�W �0�D�\�R�U �R�I

�'�X�G�O�H�\ �'�D�Y�H �7�\�O�H�U �W�H�V�W�L�Q�J �W�K�H

�G�H�Y�H�O�R�S�H�G �9�5 �V�R�I�W�Z�D�U�H �D�W

�%�H�D�F�R�Q �&�H�Q�W�U�H �I�R�U �W�K�H �%�O�L�Q�G��

������



������



�$�S�S�H�Q�G�L�[ �)

�%�H�D�F�R�Q �&�H�Q�W�U�H �I�R�U �W�K�H �%�O�L�Q�G�¶�V

�I�R�U�P�H�U �7�H�F�K�Q�R�O�R�J�\ �,�Q�Q�R�Y�D�W�L�R�Q

�0�D�Q�D�J�H�U �Z�H�D�U�L�Q�J �D�Q�G �W�H�V�W�L�Q�J �W�K�H

�9�5 �V�R�I�W�Z�D�U�H �D�O�R�Q�J�V�L�G�H

�5�H�V�H�D�U�F�K�H�U �.�X�U�W�L�V �:�H�L�U

������



������



�$�S�S�H�Q�G�L�[ �*

�$ �S�D�U�W�L�F�L�S�D�Q�W �F�R�Q�G�X�F�W�L�Q�J �W�K�H

�&�R�Q�W�U�D�V�W �'�H�W�H�F�W�L�R�Q �W�H�V�W

������



�$�S�S�H�Q�G�L�[ �+

�$ �S�D�U�W�L�F�L�S�D�Q�W �W�H�V�W�L�Q�J �W�K�H

�S�U�R�W�R�W�\�S�H �V�R�I�W�Z�D�U�H �D�Q�G

�S�R�V�L�W�L�R�Q�L�Q�J �D �Y�L�U�W�X�D�O �Y�L�G�H�R �W�R

�W�K�H�L�U �S�U�H�I�H�U�H�Q�F�H�V

������



������



�$�S�S�H�Q�G�L�[ �,

�7�K�H �3�L�P�D�[ �+�H�D�G�V�H�W �D�Q�G �� �9�L�Y�H

�:�D�Q�G�V �X�V�H�G �L�Q �W�K�H �S�U�R�W�R�W�\�S�H

�V�R�I�W�Z�D�U�H �W�H�V�W�L�Q�J��

������



������



�$�S�S�H�Q�G�L�[ �-

�7�K�H �2�F�X�O�X�V �&�9�� �N�L�W �X�V�H�G �L�Q �W�K�H

�I�L�U�V�W �U�H�V�H�D�U�F�K �V�W�D�J�H��

������



������


	Abstract
	List of Abbreviations



