
��������	
�����������	���������



��

��
�+�R�Z���W�R���F�L�W�H���W�K�L�V���D�U�W�L�F�O�H�����.�K�D�U�D�Q�H���3�U�L�\�D�Q�N�D�����7�R�Q�G�D�J�H���*�D�Q�H�V�K�����0�X�Q�G�H���6�K�L�Y�N�D�Q�W�D�����'�\�V�J�H�U�P�L�Q�R�P�D���Z�L�W�K���S�U�H�J�Q�D�Q�F�\���D�Q�G���Y�L�D�E�O�H���E�D�E�\�����$���F�D�V�H��
�U�H�S�R�U�W�����0�H�G�3�X�O�V�H���,�Q�W�H�U�Q�D�W�L�R�Q�D�O���-�R�X�U�Q�D�O���R�I���*�\�Q�D�H�F�R�O�R�J�\�����-�D�Q�X�D�U�\�������������������������������������������K�W�W�S�������P�H�G�S�X�O�V�H���L�Q���*�\�Q�D�F�R�O�R�J�\���L�Q�G�H�[���S�K�S��

�&�D�V�H���5�H�S�R�U�W����
��

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

�<�Z���Œ���v�����W�Œ�]�Ç���v�l���í�U���d�}�v�����P�����'���v���•�Z�î�Ž�U���D�µ�v�������^�Z�]�À�l���v�š���ï��

��

�í�/�/�/�Œ�����z�����Œ���:�µ�v�]�}�Œ���Z���•�]�����v�š�U���î���•�•�}���]���š�����W�Œ�}�(���•�•�}�Œ�U���ï���•�•�]�•�š���v�š���W�Œ�}�(���•�•�}�Œ�U�������‰���Œ�š�u���v�š���}�(���K���•�š���š�Œ�]���•�����v�����'�Ç�v�������}�o�}�P�Ç�U���^�X�Z�X�d�X�Z�X�'�X�D�X���X�U��
���u�����i�}�P���]�U�����������U���D���Z���Œ���•�Z�š�Œ���U���/�E���/���X��
���u���]�o�W���l�Z���Œ���v���X�‰�Œ�]�Ç���v�l���›�P�u���]�o�X���}�u����
��

�$�E�V�W�U�D�F�W�� �'�\�V�J�H�U�P�L�Q�R�P�D�V�� �D�U�H�� �W�K�H�� �P�R�V�W�� �F�R�P�P�R�Q�� �R�I�� �S�U�L�P�L�W�L�Y�H�� �J�H�U�P�� �F�H�O�O�� �W�X�P�R�U�V�� �R�I�� �W�K�H�� �R�Y�D�U�\���� �D�F�F�R�X�Q�W�L�Q�J�� �I�R�U�� ���������� �R�I�� �D�O�O�� �R�Y�D�U�L�D�Q��
�P�D�O�L�J�Q�D�Q�F�L�H�V�����7�K�H���U�H�S�U�R�G�X�F�W�L�Y�H���D�J�H���J�U�R�X�S���I�H�P�D�O�H�V���D�U�H���P�R�V�W���F�R�P�P�R�Q�O�\���D�I�I�H�F�W�H�G�����W�K�H�U�H�E�\���F�D�X�V�L�Q�J���S�U�R�E�O�H�P�V���L�Q���F�R�Q�F�H�S�W�L�R�Q��
�D�Q�G���L�I���S�U�H�J�Q�D�Q�F�\���R�F�F�X�U�V�����L�W���O�H�D�G�V���W�R���I�H�W�R���P�D�W�H�U�Q�D�O���F�R�P�S�U�R�P�L�V�H�����,�W���L�V���H�[�W�U�H�P�H�O�\���U�D�U�H���W�R���K�D�Y�H���D���V�X�F�F�H�V�V�I�X�O���Q�D�W�X�U�D�O���S�U�H�J�Q�D�Q�F�\����
�Z�L�W�K�� �Y�L�D�E�O�H�� �F�K�L�O�G�� �E�L�U�W�K�� �Z�L�W�K�� �D�� �F�R�H�[�L�V�W�L�Q�J�� �G�\�V�J�H�U�P�L�Q�R�P�D�����Z�L�W�K�R�X�W�� �D�Q�\�� �D�V�V�L�V�W�H�G�� �U�H�S�U�R�G�X�F�W�L�Y�H�� �L�Q�W�H�U�Y�H�Q�W�L�R�Q�V���� �:�H���K�H�U�H�E�\��
�U�H�S�R�U�W���D���F�D�V�H���R�I���V�X�F�F�H�V�V�I�X�O���V�S�R�Q�W�D�Q�H�R�X�V���Q�D�W�X�U�D�O���S�U�H�J�Q�D�Q�F�\���L�Q���D���*���3���/���'�������D�V�V�R�F�L�D�W�H�G���Z�L�W�K���G�\�V�J�H�U�P�L�Q�R�P�D�����Z�L�W�K���Q�R���I�H�W�R��
�P�D�W�H�U�Q�D�O���F�R�P�S�U�R�P�L�V�H����

��

��$�G�G�U�H�V�V���I�R�U���&�R�U�U�H�V�S�R�Q�G�H�Q�F�H����
�'�U�����7�R�Q�G�D�J�H���*�D�Q�H�V�K�����$�V�V�R�F�L�D�W�H���3�U�R�I�H�V�V�R�U�����'�H�S�D�U�W�P�H�Q�W���R�I���2�E�V�W�H�W�U�L�F�V���D�Q�G���*�\�Q�D�H�F�R�O�R�J�\�����6���5���7���5���*���0���&�������$�P�E�D�M�R�J�D�L�����%�H�H�G�����0�D�K�D�U�D�V�K�W�U�D����
�,�1�'�,�$����
�(�P�D�L�O�����N�K�D�U�D�Q�H���S�U�L�\�D�Q�N�D�#�J�P�D�L�O���F�R�P����
�5�H�F�H�L�Y�H�G���'�D�W�H�������������������������� �5�H�Y�L�V�H�G���'�D�W�H�������������������������� �$�F�F�H�S�W�H�G���'�D�W�H��������������������������
�'�2�,�����K�W�W�S�V�������G�R�L���R�U�J����������������������������������������
��

��
��
��
��
��
��
��
��
��
��
��

�,�1�7�5�2�'�8�&�7�,�2�1��
�'�\�V�J�H�U�P�L�Q�R�P�D�V�� �D�U�H�� �J�H�U�P�� �F�H�O�O�� �W�X�P�R�U�V�� �R�I�� �R�Y�D�U�L�H�V�� �Z�L�W�K��
�H�[�F�H�O�O�H�Q�W�� �S�U�R�J�Q�R�V�L�V�� �D�I�W�H�U�� �V�X�U�J�H�U�\�� �D�Q�G���R�U�� �F�K�H�P�R�W�K�H�U�D�S�\����
�7�K�H�� �F�K�D�O�O�H�Q�J�H���� �K�R�Z�H�Y�H�U���� �O�L�H�V�� �L�Q�� �W�K�H�� �I�D�F�W�� �W�K�D�W��
�G�\�V�J�H�U�P�L�Q�R�P�D�V���� �X�Q�O�L�N�H�� �R�W�K�H�U�� �W�X�P�R�U�V�� �R�I�� �W�K�H�� �R�Y�D�U�\�� �D�I�I�H�F�W��
�I�H�P�D�O�H�V�� �L�Q�� �W�K�H�� �U�H�S�U�R�G�X�F�W�L�Y�H�� �D�J�H�� �J�U�R�X�S���� �W�K�X�V�� �S�U�H�V�H�U�Y�D�W�L�R�Q��
�R�I�� �I�H�U�W�L�O�L�W�\�� �H�Y�H�Q�� �D�I�W�H�U�� �W�U�H�D�W�P�H�Q�W�� �L�V�� �X�Q�F�H�U�W�D�L�Q���� �D�Q�G�� �L�I�� �D��
�F�R�Q�F�X�U�U�H�Q�W�� �S�U�H�J�Q�D�Q�F�\�� �K�D�V�� �R�F�F�X�U�U�H�G���� �W�K�H�Q�� �V�K�R�X�O�G�� �L�W�� �E�H��
�D�O�O�R�Z�H�G���W�R���S�U�R�J�U�H�V�V�"���:�H���S�U�H�V�H�Q�W���D���F�D�V�H���Z�K�H�U�H���W�K�H���S�D�W�L�H�Q�W��
�K�D�G�� �Q�R�� �D�Q�\�� �S�U�L�R�U�� �L�Q�W�H�U�Y�H�Q�W�L�R�Q�� �I�R�U�� �W�K�H�� �G�L�D�J�Q�R�V�L�V�� �D�Q�G��
�S�U�H�V�H�Q�W�H�G���W�R���X�V���R�Q�O�\���Z�K�H�Q���V�K�H���K�D�G���D�E�G�R�P�L�Q�D�O���G�L�V�F�R�P�I�R�U�W��
�G�X�H���W�R���L�Q�F�U�H�D�V�H�G���D�E�G�R�P�L�Q�D�O���J�L�U�W�K����
��
��
��

�&�$�6�(���5�(�3�2�5�7��
�$�� ������ �\�H�D�U�V�� �R�O�G�� �I�H�P�D�O�H�� �*���3���/���'���� �Z�L�W�K�� ���� �P�R�Q�W�K�V�� �R�I��
�D�P�H�Q�R�U�U�K�H�D�� �U�H�I�H�U�U�H�G�� �I�U�R�P�� �3�+�&���� �6�R�Q�S�H�W�K�� �W�R�� �R�X�U�� �L�Q�V�W�L�W�X�W�H��
�L���Y���R�� �O�D�U�J�H�� �R�Y�D�U�L�D�Q�� �P�D�V�V�� �Z�L�W�K�� �D�E�G�R�P�L�Q�D�O�� �I�X�O�O�Q�H�V�V�� �D�Q�G��
�G�H�F�U�H�D�V�H�G�� �D�S�S�H�W�L�W�H�� �V�L�Q�F�H�� ������ �G�D�\�V�� �Z�L�W�K�� �G�L�I�I�L�F�X�O�W�\�� �L�Q��
�G�H�I�H�F�D�W�L�R�Q�� �V�L�Q�F�H�� �������� �G�D�\�V���� �:�L�W�K�R�X�W�� �D�Q�\�� �K�L�V�W�R�U�\�� �R�I�� �S�U�L�R�U��
�$�1�&�� �F�K�H�F�N���X�S���� �7�K�H�U�H�� �Z�D�V�� �Q�R�� �K�L�V�W�R�U�\�� �R�I�� �D�Q�\�� �P�H�Q�V�W�U�X�D�O��
�L�U�U�H�J�X�O�D�U�L�W�\�� �R�U�� �D�Q�\�� �F�R�Q�W�U�D�F�H�S�W�L�Y�H�� �L�Q�W�D�N�H�� �L�Q�� �W�K�H�� �S�D�W�L�H�Q�W��
�E�H�I�R�U�H�� �W�K�H�� �S�U�H�J�Q�D�Q�F�\���� �7�K�H�U�H�� �Z�D�V�� �K�L�V�W�R�U�\�� �R�I�� �S�U�H�Y�L�R�X�V��
�)�7�1�'�� ���� �\�H�D�U�V�� �E�D�F�N�� �D�Q�G�� �K�L�V�W�R�U�\�� �R�I�� ���� �P�R�Q�W�K�V�� �,�8�'���� �$�O�V�R��
�W�K�H�U�H�� �Z�D�V�� �Q�R�� �K�L�V�W�R�U�\�� �R�I�� �D�Q�\�� �P�D�M�R�U�� �P�H�G�L�F�D�O�� �R�U�� �V�X�U�J�L�F�D�O��
�L�O�O�Q�H�V�V���L�Q���W�K�H���S�D�V�W���R�U���I�D�P�L�O�\���K�L�V�W�R�U�\���R�I���D�Q�\���J�\�Q�D�H�F�R�O�R�J�L�F�D�O��
�D�Q�G�� �E�U�H�D�V�W�� �P�D�O�L�J�Q�D�Q�F�\���� �1�R�� �K�L�V�W�R�U�\�� �R�I�� �D�Q�\��
�F�K�H�P�R�W�K�H�U�D�S�H�X�W�L�F�� �G�U�X�J�V�� �L�Q�W�D�N�H�� �W�D�N�H�Q���� �8�O�W�U�D�V�R�Q�R�J�U�D�S�K�L�F��
�H�[�D�P�L�Q�D�W�L�R�Q�� �U�H�Y�H�D�O�H�G�� �D�� �S�U�H�J�Q�D�Q�F�\�� �R�I�� �����Z�N�V�� ���G�D�\�V�� �Z�L�W�K��
�H���R�� �F�D�S�V�X�O�D�W�H�G���� �P�L�[�H�G�� �H�F�K�R�J�H�Q�L�F�� �V�R�O�L�G�� �P�D�V�V�� �Z�L�W�K�� �Q�R��
�S�D�S�L�O�O�D�H�� �R�U�� �V�H�S�W�L���� �R�I�� �V�L�]�H�� ���������F�P�� ��� ���������F�P�� �D�U�L�V�L�Q�J�� �I�U�R�P��
�O�H�I�W�� �R�Y�D�U�\�� �V�X�J�J�H�V�W�L�Y�H�� �R�I�"�� �R�Y�D�U�L�D�Q�� �W�H�U�D�W�R�P�D�� �Z�L�W�K�� �U�L�J�K�W��
�V�L�G�H�G�� �D�G�Q�H�[�D�O�� �V�W�U�X�F�W�X�U�H�� �V�K�R�Z�L�Q�J�� �Q�R�� �S�D�W�K�R�O�R�J�\���� �2�Q��
�H�[�D�P�L�Q�D�W�L�R�Q�� �S�D�W�L�H�Q�W�� �Z�D�V�� �D�I�H�E�U�L�O�H���� �S�D�O�O�R�U�� �������� �3�5���������P�L�Q����
�%�3���� �������������P�P�+�J���R�Q�� �S�H�U�� �D�E�G�R�P�L�Q�D�O�� �H�[�D�P�L�Q�D�W�L�R�Q��
�R�Y�H�U�G�L�V�W�H�Q�G�H�G�� �D�E�G�R�P�H�Q�� �Z�L�W�K�� �F�H�S�K�D�O�L�F�� �S�U�H�V�H�Q�W�D�W�L�R�Q�� �Z�L�W�K��
�S�U�H�V�H�Q�W�L�Q�J�� �S�D�U�W�� �I�H�O�W�� �D�E�R�Y�H�� �W�K�H�� �P�D�V�V���� �)�+�6�� �Z�D�V�� �K�H�D�U�G��
�U�H�J�X�O�D�U�� ���������P�L�Q�� �Z�L�W�K�� �X�W�H�U�X�V�� �U�H�O�D�[�H�G���� �2�Q�� �S�H�U�� �V�S�H�F�X�O�X�P��
�H�[�D�P�L�Q�D�W�L�R�Q�� �F�H�U�Y�L�F�D�O�� �R�V�� �Q�R�W�� �V�H�H�Q���� �2�Q�� �S�H�U�� �Y�D�J�L�Q�D�O��
�H�[�D�P�L�Q�D�W�L�R�Q�� �F�H�U�Y�L�F�D�O�� �R�V�� �F�R�X�O�G�� �Q�R�W�� �E�H�� �U�H�D�F�K�H�G���� �S�R�V�W�H�U�L�R�U��
�I�R�U�Q�L�[���L�V���I�X�O�O���R�I���P�D�V�V�����3�2�'���Z�D�V���W�H�Q�V�H���D�Q�G���W�H�Q�G�H�U�����2�Q���S�H�U��

�� ���������•�•���š�Z�]�•�����Œ�š�]���o�����}�v�o�]�v����

��
��

��

�Y�µ�]���l���Z���•�‰�}�v�•�������}�����W�� ��
�t�����•�]�š���W��
�Á�Á�Á�X�u�����‰�µ�o�•���X�]�v����

��
���������•�•�����������š���W��
�ì�î���:���v�µ���Œ�Ç���î�ì�í�õ��



�0�H�G�3�X�O�V�H���±���,�Q�W�H�U�Q�D�W�L�R�Q�D�O���-�R�X�U�Q�D�O���R�I���*�\�Q�D�H�F�R�O�R�J�\�����,�6�6�1���������������������������2�Q�O�L�Q�H���,�6�6�1���������������������������9�R�O�X�P�H�����������,�V�V�X�H���������-�D�Q�X�D�U�\�������������S�S��������������

�0�H�G�3�X�O�V�H���±���,�Q�W�H�U�Q�D�W�L�R�Q�D�O���-�R�X�U�Q�D�O���R�I���*�\�Q�D�H�F�R�O�R�J�\�����,�6�6�1���������������������������2�Q�O�L�Q�H���,�6�6�1���������������������������9�R�O�X�P�H�����������,�V�V�X�H���������-�D�Q�X�D�U�\�������������� ���� �����ƒ�‰�‡������

�U�H�F�W�D�O�� �H�[�D�P�L�Q�D�W�L�R�Q�� �L�V�� �U�H�F�W�X�P�� �Q�R�� �R�W�K�H�U�� �P�D�V�V�� �I�H�O�W�� �Z�L�W�K��
�U�H�F�W�X�P���O�R�D�G�H�G���Z�L�W�K���I�H�F�D�O���P�D�W�W�H�U�����3�D�W�L�H�Q�W���Z�D�V���J�L�Y�H�Q���H�Q�H�P�D��
�D�Q�G�� �V�W�R�R�O�� �S�D�V�V�H�G���� �,�Q�� �Y�L�H�Z�� �R�I�� �D�� �Y�L�D�E�O�H�� �I�R�H�W�X�V���� �H�P�H�U�J�H�Q�F�\��
�V�X�U�J�H�U�\�� �Z�D�V�� �S�O�D�Q�Q�H�G�� �L�P�P�H�G�L�D�W�H�O�\�� �D�I�W�H�U�� �F�R�Y�H�U�D�J�H�� �R�I��
�V�W�H�U�R�L�G�V���G�X�H���W�R���V�H�Y�H�U�H���S�D�L�Q���L�Q���O�R�Z�H�U���D�E�G�R�P�H�Q���Q�R�W���U�H�O�D�W�H�G��
�W�R�� �X�W�H�U�L�Q�H�� �F�R�Q�W�U�D�F�W�L�R�Q���� �/�D�S�D�U�R�W�R�P�\�� �Z�L�W�K�� �/�R�Z�H�U�� �V�H�J�P�H�Q�W��
�&�D�H�V�D�U�H�D�Q���6�H�F�W�L�R�Q���Z�D�V���F�D�U�U�L�H�G���R�X�W�����$�Q���H�Q�O�D�U�J�H�G���O�H�I�W���R�Y�D�U�\��
�Z�L�W�K�� �E�R�V�V�H�O�D�W�H�G�� �R�X�W�H�U�� �V�X�U�I�D�F�H�� �D�Q�G�� �L�Q�W�D�F�W�� �F�D�S�V�X�O�H�� �Z�D�V��
�Q�R�W�H�G���� �2�Y�D�U�L�D�Q�� �P�D�V�V�� �R�I�� �V�R�O�L�G���� �I�U�D�J�L�O�H�� �W�L�V�V�X�H���� �D�U�L�V�L�Q�J�� �I�U�R�P��

�O�H�I�W�� �R�Y�D�U�\�� �D�Q�G�� �R�F�F�X�S�\�L�Q�J�� �W�K�H�� �Z�K�R�O�H�� �S�H�O�Y�L�F�� �F�D�Y�L�W�\�� �E�H�K�L�Q�G��
�W�K�H�� �X�W�H�U�X�V�� �Z�D�V�� �S�U�H�V�H�Q�W���� �1�R�� �D�E�Q�R�U�P�D�O�L�W�\�� �Z�D�V�� �R�E�V�H�U�Y�H�G���L�Q��
�D�Q�\�� �R�W�K�H�U�� �L�Q�W�U�D���D�E�G�R�P�L�Q�D�O�� �R�U�J�D�Q�� �D�Q�G�� �5�L�J�K�W�� �D�G�Q�H�[�D�O��
�V�W�U�X�F�W�X�U�H�V���� �$�� �S�H�U���R�S�H�U�D�W�L�Y�H�� �G�L�D�J�Q�R�V�L�V�� �R�I�� �S�U�H�J�Q�D�Q�F�\�� �Z�L�W�K��
�F�R�Q�F�X�U�U�H�Q�W�� �R�Y�D�U�L�D�Q�� �W�X�P�R�U�� �Z�D�V�� �P�D�G�H���� �/�H�I�W�� �V�D�O�S�L�Q�J�R��
�R�Y�D�U�L�R�W�R�P�\�� �Z�D�V�� �S�H�U�I�R�U�P�H�G�� �D�Q�G�� �D�� �O�L�Y�H�� �P�D�O�H�� �E�D�E�\����
�D�S�S�U�R�S�U�L�D�W�H���I�R�U���J�H�V�W�D�W�L�R�Q�D�O���D�J�H���Z�D�V���G�H�O�L�Y�H�U�H�G�����7�K�H���S�D�W�L�H�Q�W��
�Z�D�V�� �U�H�I�H�U�U�H�G�� �W�R�� �F�D�Q�F�H�U�� �L�Q�V�W�L�W�X�W�H�� �I�R�U�� �F�K�H�P�R�W�K�H�U�D�S�\�� �G�X�H�� �W�R��
�X�Q�D�Y�D�L�O�D�E�L�O�L�W�\���R�I���W�K�H���V�D�P�H���L�Q���R�X�U���L�Q�V�W�L�W�X�W�H����

��

��
�/�v�š�Œ���}�‰���Œ���š�]�À�����‰�]���š�µ�Œ�����•�Z�}�Á�]�v�P���o���(�š���}�À���Œ�]���v�����Ç�•�P���Œ�u�]�v�}�u����

��
�3�$�7�+�2�/�2�*�,�&�$�/���)�,�1�'�,�1�*�6��
�*�5�2�6�6���� �5�H�F�H�L�Y�H�G�� �V�S�H�F�L�P�H�Q�� �L�Q�� ���� �S�L�H�F�H�V�� �R�I�� �R�Y�D�U�\�� �±�� �I�L�U�V�W���R�I�� �V�L�]�H�� �������������� �F�P�� ���� �V�H�F�R�Q�G�� �R�I�� �V�L�]�H�������������� �F�P���� �W�K�L�U�G�� �R�I�� �V�L�]�H��
���������� �F�P�� �D�Q�G�� �I�R�X�U�W�K�� �R�I�� �V�L�]�H�� ������������������ �F�P�����(�[�W�H�U�Q�D�O�� �V�X�U�I�D�F�H�� �±���F�D�S�V�X�O�D�W�H�G���� �E�R�V�V�H�O�D�W�H�G���� �F�R�Q�J�H�V�W�H�G�� �E�O�R�R�G�� �Y�H�V�V�H�O�V���� �2�Q���F�X�W��
�V�H�F�W�L�R�Q���±���V�R�O�L�G���I�L�U�P���K�R�P�R�J�H�Q�R�X�V���Z�K�L�W�L�V�K���F�R�O�R�X�U�H�G���P�D�V�V���D�O�R�Q�J���Z�L�W�K���I�R�F�L���R�I���K�H�P�R�U�U�K�D�J�H���D�Q�G���Q�H�F�U�R�V�L�V����
��

��
�'�Œ�}�•�•�o�Ç�����µ�š���•�����š�]�}�v���•�Z�}�Á�•���•�}�o�]���U���(�]�Œ�u�U���Z�}�u�}�P���v�}�µ�•�U���š���v�����}�o�}�Œ�������P�Œ�}�Á�š�Z���Á�]�š�Z���(�}���]���}�(���Z���u�}�Œ�Œ�Z���P�������v�����v�����Œ�}�•�]�•��

��
�0�,�&�5�2�6�&�2�3�,�&�� �(�;�$�0�,�1�$�7�,�2�1���� �0�X�O�W�L�S�O�H�� �V�H�F�W�L�R�Q�V�� �V�W�X�G�L�H�G�� �U�H�Y�H�D�O�H�G�� �S�D�U�W�O�\�� �H�Q�F�D�S�V�X�O�D�W�H�G�� �W�X�P�R�U�� �P�D�V�V�� �F�R�P�S�R�V�H�G�� �R�I��
�Z�H�O�O���G�H�I�L�Q�H�G���Q�H�V�W���D�Q�G���F�R�U�G�V���R�I���W�X�P�R�U�� �F�H�O�O�V�� �V�H�S�D�U�D�W�H�G���E�\�� �W�K�L�Q���I�L�E�U�R�X�V���V�H�S�W�D���L�Q�I�L�O�W�U�D�W�H�G�� �E�\�� �O�\�P�S�K�R�F�\�W�H�V�����,�Q�G�L�Y�L�G�X�D�O���W�X�P�R�U��
�F�H�O�O�V���D�U�H���R�I���X�Q�L�I�R�U�P���V�L�]�H���K�D�Y�L�Q�J���O�D�U�J�H���Q�X�F�O�H�L���D�Q�G���S�U�R�P�L�Q�H�Q�W���Q�X�F�O�H�R�O�L���� �&�H�O�O�V���D�U�H���K�D�Y�L�Q�J���D�E�X�Q�G�D�Q�W���I�L�Q�H�O�\���J�U�D�Q�X�O�D�U���W�R���F�O�H�D�U��
�F�\�W�R�S�O�D�V�P���� �2�F�F�D�V�L�R�Q�D�O�� �P�X�O�W�L�Q�X�F�O�H�D�W�H�G�� �J�L�D�Q�W�� �F�H�O�O�V�� �D�U�H�� �D�O�V�R�� �H�Y�L�G�H�Q�W���� �0�L�F�U�R�V�F�R�S�L�F�D�O�O�\���� �W�K�H�� �I�D�O�O�R�S�L�D�Q�� �W�X�E�H�� �Z�D�V�� �Q�R�U�P�D�O���� �$��
�I�L�Q�D�O���K�L�V�W�R�S�D�W�K�R�O�R�J�L�F�D�O���G�L�D�J�Q�R�V�L�V���R�I���R�Y�D�U�L�D�Q���G�\�V�J�H�U�P�L�Q�R�P�D�����O�H�I�W���V�L�G�H�����Z�D�V���P�D�G�H����
��



�.�K�D�U�D�Q�H���3�U�L�\�D�Q�N�D�����7�R�Q�G�D�J�H���*�D�Q�H�V�K�����0�X�Q�G�H���6�K�L�Y�N�D�Q�W�D��

�&�R�S�\�U�L�J�K�W���‹���������������0�H�G�S�X�O�V�H���3�X�E�O�L�V�K�L�Q�J���&�R�U�S�R�U�D�W�L�R�Q�����0�H�G�3�X�O�V�H���,�Q�W�H�U�Q�D�W�L�R�Q�D�O���-�R�X�U�Q�D�O���R�I���*�\�Q�D�H�F�R�O�R�J�\�����9�R�O�X�P�H�����������,�V�V�X�H�������-�D�Q�X�D�U�\�� �� ����������

��
�7�L�V�V�X�H���V�H�F�W�L�R�Q�� �V�K�R�Z�V���Z�H�O�O���G�H�I�L�Q�H�G���Q�H�V�W�V���R�I���O�D�U�J�H���X�Q�L�I�R�U�P��
�W�X�P�R�U�� �F�H�O�O�V�� �Z�L�W�K�� �J�U�D�Q�X�O�D�U�� �Q�X�F�O�H�D�U�� �F�K�U�R�P�D�W�L�Q���� �S�U�R�P�L�Q�H�Q�W��
�Q�X�F�O�H�R�O�L�� �D�Q�G�� �I�L�Q�H�O�\�� �J�U�D�Q�X�O�D�U�� �F�\�W�R�S�O�D�V�P�� �V�H�S�H�U�D�W�H�G�� �E�\��
�I�L�E�U�R�X�V���V�W�U�D�Q�G�V���F�R�Q�W�D�L�Q�L�Q�J���O�\�P�S�K�R�F�\�H�W�V�����+�H�P�D�W�R�[�\�O�L�Q���D�Q�G��
�(�R�V�L�Q�����������
��
�'�,�6�&�8�6�6�,�2�1��
�2�Y�D�U�L�D�Q�� �W�X�P�R�U�V�� �D�U�H�� �E�U�R�D�G�O�\�� �F�O�D�V�V�L�I�L�H�G�� �L�Q�W�R�� �W�K�U�H�H�� �W�\�S�H�V��
�E�D�V�H�G�� �R�Q�� �W�K�H�L�U�� �R�U�L�J�L�Q���� �H�S�L�W�K�H�O�L�D�O���� �V�H�[�� �F�R�U�G�� �D�Q�G�� �J�H�U�P�� �F�H�O�O��
�W�X�P�R�U�V���� �:�K�L�O�H�� �H�S�L�W�K�H�O�L�D�O�� �Y�D�U�L�H�W�\�� �O�D�U�J�H�O�\�� �S�U�H�G�R�P�L�Q�D�W�H����
�J�H�U�P���F�H�O�O���W�X�P�R�U�V�����*�&�7�V�����D�U�H���U�D�U�H�����F�R�P�S�U�L�V�L�Q�J���D�E�R�X�W����������
�R�I�� �D�O�O�� �R�Y�D�U�L�D�Q�� �Q�H�R�S�O�D�V�P�V�� �D�Q�G�� ���� ���� �R�I�� �D�O�O�� �R�Y�D�U�L�D�Q��
�P�D�O�L�J�Q�D�Q�F�L�H�V������ �2�Y�D�U�L�D�Q�� �*�H�U�P�� �F�H�O�O�� �W�X�P�R�U�V���� �G�H�U�L�Y�H�G�� �I�U�R�P��
�W�K�H�� �S�U�L�P�R�U�G�L�D�O�� �J�H�U�P�� �F�H�O�O�V���� �D�U�H�� �I�X�U�W�K�H�U�� �G�L�Y�L�G�H�G�� �L�Q�W�R��
�V�X�E�J�U�R�X�S�V�� �E�D�V�H�G�� �R�Q�� �W�K�H�� �K�L�V�W�R�O�R�J�L�F�D�O�� �I�H�D�W�X�U�H�V���� �0�D�W�X�U�H��
�W�H�U�D�W�R�P�D�� �E�H�L�Q�J�� �W�K�H�� �F�R�P�P�R�Q�H�V�W�� �E�H�Q�L�J�Q�� �Y�D�U�L�H�W�\�� �Z�K�L�O�H��
�G�\�V�J�H�U�P�L�Q�R�P�D�� �D�U�H�� �W�K�H�� �F�R�P�P�R�Q�H�V�W�� �P�D�O�L�J�Q�D�Q�W�� �J�H�U�P�� �F�H�O�O��
�W�X�P�R�U������ �$�P�R�Q�J�� �W�K�H�� �Q�R�Q���G�\�V�J�H�U�P�L�Q�R�P�D�� �J�U�R�X�S�� �D�U�H�� �\�R�O�N��
�V�D�F�� �W�X�P�R�U�V���� �H�Q�G�R�G�H�U�P�D�O�� �W�X�P�R�U�V���� �L�P�P�D�W�X�U�H�� �W�H�U�D�W�R�P�D����
�H�P�E�U�\�R�Q�D�O�� �F�D�U�F�L�Q�R�P�D���� �F�K�R�U�L�R�F�D�U�F�L�Q�R�P�D�� �D�Q�G�� �P�L�[�H�G�� �J�H�U�P��
�F�H�O�O���W�X�P�R�U�V�����7�K�H���P�D�M�R�U���F�K�D�O�O�H�Q�J�H���Z�L�W�K���G�\�V�J�H�U�P�L�Q�R�P�D�����W�K�H��
�F�R�P�P�R�Q�H�V�W�� �P�D�O�L�J�Q�D�Q�W�� �Y�D�U�L�H�W�\�� �R�I�� �J�H�U�P�� �F�H�O�O�� �W�X�P�R�U���� �L�V���W�K�D�W��
�W�K�H�\���S�U�H�G�R�P�L�Q�D�Q�W�O�\�� �D�I�I�H�F�W���\�R�X�Q�J���Z�R�P�H�Q���� �$�E�R�X�W������������ �R�I��
�G�\�V�J�H�U�P�L�Q�R�P�D���R�F�F�X�U���E�H�W�Z�H�H�Q���W�K�H���D�J�H�V���R�I���������D�Q�G���������\�H�D�U�V��
�D�Q�G���W�K�X�V���F�D�Q���D�I�I�H�F�W���W�K�H���I�H�U�W�L�O�L�W�\���R�U���P�D�\���E�H���D�V�V�R�F�L�D�W�H�G���Z�L�W�K��
�S�U�H�J�Q�D�Q�F�\�������/�H�H���H�W���D�O���U�H�S�R�U�W�H�G���W�K�H���P�H�D�Q���D�J�H���R�I���Z�R�P�H�Q���L�Q��
�W�K�H�L�U�� �V�W�X�G�\�� �D�V�� ���������� �\�H�D�U�V�� ���5�D�Q�J�H�� ���������� �\�H�D�U�V�������� �6�H�Y�H�U�D�O��
�F�D�V�H�V�� �R�I�� �S�U�H�J�Q�D�Q�F�L�H�V�� �D�I�W�H�U�� �W�U�H�D�W�P�H�Q�W�� �R�I�� �G�\�V�J�H�U�P�L�Q�R�P�D�V��
�Z�L�W�K�� �Y�D�U�L�R�X�V�� �P�R�G�D�O�L�W�L�H�V�� �L�Q�F�O�X�G�L�Q�J�� �V�X�U�J�H�U�\�� �D�Q�G��
�F�K�H�P�R�W�K�H�U�D�S�\���� �K�D�Y�H�� �E�H�H�Q�� �U�H�S�R�U�W�H�G�� �S�U�H�Y�L�R�X�V�O�\����������
�*�H�U�V�K�H�Q�V�R�Q�� �K�D�V�� �U�H�S�R�U�W�H�G�� �W�K�D�W�� �Q�D�W�X�U�D�O�� �F�R�Q�F�H�S�W�L�R�Q�� �L�V��
�S�R�V�V�L�E�O�H�� �L�Q�� �F�D�V�H�� �R�I�� �J�H�U�P�� �F�H�O�O�� �W�X�P�R�U�V�� �R�I�� �W�K�H�� �R�Y�D�U�\���� �D��
�I�L�Q�G�L�Q�J�� �V�L�P�L�O�D�U�� �W�R�� �R�X�U�� �F�D�V�H������ �+�L�U�R�W�D���H�W�� �D�O���� �L�Q�� �W�K�H�L�U�� �V�W�X�G�\��
�U�H�S�R�U�W�H�G�� �W�K�H�� �I�U�H�T�X�H�Q�F�\�� �R�I�� �R�Y�D�U�L�D�Q�� �W�X�P�R�U�� �D�V�V�R�F�L�D�W�H�G���Z�L�W�K��
�S�U�H�J�Q�D�Q�F�\�� �U�D�Q�J�H�V�� �I�U�R�P�� ���������� �W�R�� �������������� �G�H�O�L�Y�H�U�L�H�V������ �%�X�W��
�Q�D�W�X�U�D�O�� �F�R�X�U�V�H�� �R�I���S�U�H�J�Q�D�Q�F�\�� �L�Q���F�D�V�H�V���R�I�� �G�\�V�J�H�U�P�L�Q�R�P�D���L�V��
�H�[�W�U�H�P�H�O�\�� �G�L�I�I�L�F�X�O�W���� �G�X�H�� �W�R�� �O�D�U�J�H�� �V�L�]�H�V�� �R�I�� �W�K�H�� �W�X�P�R�U�V����
�L�U�U�H�J�X�O�D�U�� �P�H�Q�V�W�U�X�D�W�L�R�Q���� �D�Q�G�� �F�R�O�O�H�F�W�L�R�Q�� �R�I�� �I�O�X�L�G�� �D�V���Z�H�O�O�� �D�V��
�W�X�E�D�O�� �D�G�K�H�V�L�R�Q�V���� �2�Y�D�U�L�D�Q�� �W�X�P�R�U�V�� �J�H�Q�H�U�D�O�O�\�� �U�H�P�D�L�Q��
�D�V�\�P�S�W�R�P�D�W�L�F�����X�Q�W�L�O���W�K�H�\���D�U�H���G�L�V�F�R�Y�H�U�H�G���G�X�H���W�R���W�K�H�L�U���O�D�U�J�H��
�V�L�]�H�� �R�U�� �U�H�O�D�W�H�G�� �F�R�P�S�O�L�F�D�W�L�R�Q�V������ �,�Q�� �W�K�H�� �F�X�U�U�H�Q�W�� �F�D�V�H����
�G�\�V�J�H�U�P�L�Q�R�P�D�� �Z�D�V�� �G�L�D�J�Q�R�V�H�G�� �G�X�H�� �W�R�� �G�L�V�S�U�R�S�R�U�W�L�R�Q�D�W�H��
�H�Q�O�D�U�J�H�P�H�Q�W�� �R�I�� �W�K�H�� �D�E�G�R�P�H�Q�� �E�H�F�D�X�V�H�� �R�I�� �O�D�U�J�H�� �R�Y�D�U�L�D�Q��
�P�D�V�V�� �Z�L�W�K�� �S�U�H�J�Q�D�Q�F�\���� �7�K�H�� �S�D�W�L�H�Q�W�� �L�Q�� �W�K�L�V�� �U�H�S�R�U�W�� �G�H�V�H�U�Y�H�V��

�D�W�W�H�Q�W�L�R�Q���D�V���V�K�H���F�R�Q�F�H�L�Y�H�G���Q�D�W�X�U�D�O�O�\�����Z�L�W�K�R�X�W���D�Q�\���D�V�V�L�V�W�H�G��
�U�H�S�U�R�G�X�F�W�L�Y�H�� �W�H�F�K�Q�L�T�X�H�� �D�Q�G�� �V�S�R�Q�W�D�Q�H�R�X�V�� �G�H�O�L�Y�H�U�\�� �Z�D�V��
�S�R�V�V�L�E�O�H�� �Z�L�W�K�� �D�� �F�R�H�[�L�V�W�L�Q�J�� �G�\�V�J�H�U�P�L�Q�R�P�D���� �4�X�L�U�N�� �D�Q�G��
�1�D�W�D�U�D�M�D�Q�� �K�D�Y�H�� �U�H�S�R�U�W�H�G�� �W�K�D�W�� �D�S�S�U�R�[�L�P�D�W�H�O�\�� �������� �R�I��
�Z�R�P�H�Q�� �Z�L�W�K�� �D�� �G�\�V�J�H�U�P�L�Q�R�P�D�� �S�U�H�V�H�Q�W�� �Z�L�W�K�� �F�O�L�Q�L�F�D�O�� �V�W�D�J�H��
�,�D���G�L�V�H�D�V�H�������'�\�V�J�H�U�P�L�Q�R�P�D���G�L�V�H�D�V�H���V�W�D�J�H�G���,�D�����L�H�����F�R�Q�I�L�Q�H�G��
�Z�L�W�K�L�Q���W�K�H���F�D�S�V�X�O�H���R�I���R�Q�O�\���R�Q�H���R�Y�D�U�\�����L�V���E�H�V�W���W�U�H�D�W�H�G���Z�L�W�K��
�V�L�P�S�O�H�� �X�Q�L�O�D�W�H�U�D�O�� �V�D�O�S�L�Q�J�R���R�Y�D�U�L�R�W�R�P�\�� �D�Q�G�� �U�H�V�L�G�X�D�O��
�P�L�F�U�R�V�F�R�S�L�F�� �G�L�V�H�D�V�H�� �L�V�� �H�[�W�L�Q�J�X�L�V�K�H�G�� �U�H�D�G�L�O�\�� �Z�L�W�K��
�F�K�H�P�R�W�K�H�U�D�S�\���� �W�R�� �Z�K�L�F�K�� �W�K�H�V�H�� �F�H�O�O�V�� �D�U�H�� �K�L�J�K�O�\��
�U�H�V�S�R�Q�V�L�Y�H���������7�K�H���E�H�V�W���R�X�W�F�R�P�H���I�R�U���E�R�W�K���P�R�W�K�H�U���D�Q�G���F�K�L�O�G��
�G�H�S�H�Q�G�V�� �R�Q�� �H�D�U�O�\�� �G�L�D�J�Q�R�V�L�V�� �D�Q�G�� �H�[�F�L�V�L�R�Q�� �R�I�� �W�K�H�� �R�Y�D�U�L�D�Q��
�O�H�V�L�R�Q�� �Z�K�L�O�H�� �L�W�� �L�V�� �V�W�L�O�O�� �L�Q�W�D�F�W���� �7�K�H�� �S�D�W�K�R�O�R�J�L�F�� �W�\�S�H�� �D�Q�G��
�H�[�W�H�Q�W�� �R�I�� �R�Y�D�U�L�D�Q�� �F�D�U�F�L�Q�R�P�D�� �V�H�H�P�� �W�R�� �E�H�� �W�K�H�� �P�R�V�W��
�L�P�S�R�U�W�D�Q�W�� �G�H�W�H�U�P�L�Q�L�Q�J�� �I�D�F�W�R�U�V�� �L�Q�� �W�K�H�� �P�D�W�H�U�Q�D�O�� �S�U�R�J�Q�R�V�L�V����
�6�H�Y�H�U�D�O�� �D�X�W�K�R�U�V�� �K�D�Y�H�� �V�W�D�W�H�G�� �W�K�D�W�� �R�Q�F�H�� �W�K�H�� �H�[�L�V�W�H�Q�F�H�� �R�I��
�R�Y�D�U�L�D�Q�� �P�D�O�L�J�Q�D�Q�F�\�� �L�V�� �V�X�V�S�H�F�W�H�G���� �L�P�P�H�G�L�D�W�H�� �O�D�S�D�U�R�W�R�P�\��
�L�V�� �L�Q�G�L�F�D�W�H�G�� �U�H�J�D�U�G�O�H�V�V�� �R�I�� �W�K�H�� �V�W�D�J�H�� �R�I�� �J�H�V�W�D�W�L�R�Q�������������� �%�X�W��
�-�X�E�E���� �V�X�S�S�R�U�W�V�� �D�� �P�R�U�H�� �F�R�Q�V�H�U�Y�D�W�L�Y�H�� �D�S�S�U�R�D�F�K�� �L�Q�� �\�R�X�Q�J�H�U��
�S�U�H�J�Q�D�Q�W���S�D�W�L�H�Q�W�V�����H�V�S�H�F�L�D�O�O�\���L�I���W�K�H���R�Y�D�U�L�D�Q���O�H�V�L�R�Q���L�V���L�Q�W�D�F�W��
�R�U�� �L�V�� �R�I�� �W�K�H�� �S�V�H�X�G�R�P�X�F�L�Q�R�X�V�� �W�\�S�H�������� �7�K�H�U�H�� �V�W�L�O�O�� �U�H�P�D�L�Q��
�X�Q�V�R�O�Y�H�G���S�U�R�E�O�H�P�V�� �F�R�Q�F�H�U�Q�L�Q�J�� �F�R�Q�V�H�U�Y�D�W�L�Y�H�� �P�D�Q�D�J�H�P�H�Q�W��
�E�H�I�R�U�H�� �D�Q�G�� �D�I�W�H�U�� �W�H�U�P�L�Q�D�W�L�R�Q�� �I�R�U�� �H�D�U�O�\���V�W�D�J�H�� �R�Y�D�U�L�D�Q��
�P�D�O�L�J�Q�D�Q�F�\�� �D�V�V�R�F�L�D�W�H�G�� �Z�L�W�K�� �S�U�H�J�Q�D�Q�F�\���� �:�K�H�Q�� �Z�H��
�H�Q�F�R�X�Q�W�H�U�� �)�,�*�2�� �V�W�D�J�H���,�E�� �R�U�� �K�L�J�K�H�U�� �R�Y�D�U�L�D�Q�� �P�D�O�L�J�Q�D�Q�F�L�H�V��
�L�Q���W�K�H���V�H�F�R�Q�G���W�U�L�P�H�V�W�H�U���D�Q�G���W�K�H���S�D�W�L�H�Q�W���V�W�U�R�Q�J�O�\���Z�L�V�K�H�V���W�R��
�F�R�Q�W�L�Q�X�H���Z�L�W�K���W�K�H���S�U�H�J�Q�D�Q�F�\�����Y�H�U�\���V�H�U�L�R�X�V���S�U�R�E�O�H�P�V���D�U�L�V�H��
�D�V�� �W�R�� �Z�K�H�W�K�H�U�� �F�R�Q�V�H�U�Y�D�W�L�Y�H�� �V�X�U�J�H�U�\�� �D�Q�G�� �F�K�H�P�R�W�K�H�U�D�S�\��
�V�K�R�X�O�G�� �E�H�� �S�H�U�I�R�U�P�H�G�� �L�Q�� �W�K�H�� �J�U�D�Y�L�G�� �Z�R�P�D�Q�� �R�U�� �Q�R�W����
�$�Q�W�L�Q�H�R�S�O�D�V�W�L�F���D�J�H�Q�W�V���F�D�Q���E�H���P�X�W�D�J�H�Q�L�F���R�U���W�H�U�D�W�R�J�H�Q�L�F�����R�U��
�F�D�X�V�H���I�H�W�D�O���J�U�R�Z�W�K���U�H�W�D�U�G�D�W�L�R�Q���R�U���I�H�W�D�O���G�H�D�W�K���Z�K�H�Q���X�V�H�G���L�Q��
�W�K�H�� �I�L�U�V�W�� �W�U�L�P�H�V�W�H�U�������� �+�R�Z�H�Y�H�U���� �.�L�P�� �D�Q�G�� �3�D�U�N���� �K�D�Y�H��
�G�R�F�X�P�H�Q�W�H�G�� �W�K�H�� �X�V�H�� �R�I�� �F�K�H�P�R�W�K�H�U�D�S�H�X�W�L�F�� �D�J�H�Q�W�V�� �G�X�U�L�Q�J��
�W�K�H�� �V�H�F�R�Q�G�� �W�U�L�P�H�V�W�H�U�� �D�Q�G�� �G�H�O�L�Y�H�U�\�� �R�I�� �D�� �Q�R�U�P�D�O�� �L�Q�I�D�Q�W��������
�3�D�W�W�H�U�V�R�Q���H�W�� �D�O���� �L�Q�� �W�K�H�L�U�� �U�H�Y�L�H�Z�� �R�I�� �W�K�H�� �F�O�R�V�H�� �V�X�U�Y�H�L�O�O�D�Q�F�H��
�S�R�O�L�F�\�� �I�R�U�� �V�W�D�J�H�� �,�� �I�H�P�D�O�H�� �J�H�U�P�� �F�H�O�O�� �W�X�P�R�U�V�� �R�I�� �W�K�H�� �R�Y�D�U�\����
�V�W�D�W�H�G�� �W�K�D�W�� �I�L�Y�H���\�H�D�U�� �V�X�U�Y�L�Y�D�O�� �U�D�W�H�� �I�R�U�� �6�W�D�J�H�� �,�D��
�G�\�V�J�H�U�P�L�Q�R�P�D�V�� �L�V�� �R�Y�H�U�� �������������� �2�X�U�� �S�D�W�L�H�Q�W�� �Z�D�V�� �D�G�Y�L�V�H�G��
�F�O�R�V�H�� �I�R�O�O�R�Z�� �X�S�� �L�Q�� �W�H�U�P�V�� �R�I�� �U�H�J�X�O�D�U�� �S�H�O�Y�L�F�� �H�[�D�P�L�Q�D�W�L�R�Q��
�D�Q�G�� �D�E�G�R�P�L�Q�D�O�� �&�7�� �V�F�D�Q�� �D�V�� �W�K�H�U�H�� �Z�D�V�� �Q�R�� �H�Y�L�G�H�Q�F�H�� �R�I��
�P�H�W�D�V�W�D�V�L�V�� �D�Q�G�� �F�R�P�S�O�H�W�H�� �U�H�V�H�F�W�L�R�Q�� �R�I�� �W�X�P�R�U�� �P�D�V�V�� �Z�D�V��
�S�R�V�V�L�E�O�H���L�Q���R�X�U���F�D�V�H����
��
�&�2�1�&�/�8�6�,�2�1��
�7�K�H�� �O�R�Q�J���W�H�U�P�� �R�X�W�F�R�P�H�� �R�I�� �S�D�W�L�H�Q�W�V�� �Z�L�W�K�� �S�X�U�H�� �R�Y�D�U�L�D�Q��
�G�\�V�J�H�U�P�L�Q�R�P�D�� �L�V�� �H�[�F�H�O�O�H�Q�W���� �3�D�W�L�H�Q�W�V�� �F�D�Q�� �E�H�� �W�U�H�D�W�H�G�� �Z�L�W�K��
�I�H�U�W�L�O�L�W�\���V�S�D�U�L�Q�J���V�X�U�J�H�U�\���D�Q�G���F�D�Q���H�[�S�H�F�W���J�R�R�G���U�H�S�U�R�G�X�F�W�L�Y�H��
�R�X�W�F�R�P�H�V���� �$�� �G�\�V�J�H�U�P�L�Q�R�P�D�� �F�R�Q�I�L�Q�H�G�� �W�R�� �D�� �V�L�Q�J�O�H�� �R�Y�D�U�\����
�Z�L�W�K�� �D�V�F�L�W�H�V���� �D�O�W�K�R�X�J�K�� �O�D�U�J�H�� �P�D�\�� �Q�R�W�� �P�H�W�D�V�W�D�V�L�]�H�� �R�U�� �V�H�H�G��
�W�K�H�� �S�H�U�L�W�R�Q�H�D�O�� �F�D�Y�L�W�\���I�O�X�L�G�� �R�U�� �R�W�K�H�U�� �S�H�O�Y�L�F���D�E�G�R�P�L�Q�D�O��
�R�U�J�D�Q�V�� �D�Q�G�� �D�� �Q�D�W�X�U�D�O�� �F�R�X�U�V�H�� �R�I�� �S�U�H�J�Q�D�Q�F�\�� �Z�L�W�K�� �Y�L�D�E�O�H��
�F�K�L�O�G���E�L�U�W�K���P�D�\���V�W�L�O�O���E�H���S�R�V�V�L�E�O�H����
��



�0�H�G�3�X�O�V�H���±���,�Q�W�H�U�Q�D�W�L�R�Q�D�O���-�R�X�U�Q�D�O���R�I���*�\�Q�D�H�F�R�O�R�J�\�����,�6�6�1���������������������������2�Q�O�L�Q�H���,�6�6�1���������������������������9�R�O�X�P�H�����������,�V�V�X�H���������-�D�Q�X�D�U�\�������������S�S��������������

�0�H�G�3�X�O�V�H���±���,�Q�W�H�U�Q�D�W�L�R�Q�D�O���-�R�X�U�Q�D�O���R�I���*�\�Q�D�H�F�R�O�R�J�\�����,�6�6�1���������������������������2�Q�O�L�Q�H���,�6�6�1���������������������������9�R�O�X�P�H�����������,�V�V�X�H���������-�D�Q�X�D�U�\�������������� ���� �� ���ƒ�‰�‡������

�5�(�)�(�5�(�1�&�(�6��
������ �=�D�O�H�O�� �<���� �3�L�X�U�D�� �%���� �(�O�F�K�D�O�D�O�� �8���� �&�]�H�U�Q�R�E�L�O�V�N�\�� �%���� �$�Q�W�H�E�L��

�6���'�J�D�Q�L�� �5���� �'�L�D�J�Q�R�V�L�V�� �D�Q�G�� �P�D�Q�D�J�H�P�H�Q�W�� �R�I�� �P�D�O�L�J�Q�D�Q�W��
�J�H�U�P�� �F�H�O�O�� �R�Y�D�U�L�D�Q�� �W�X�P�R�U�V�� �L�Q�� �\�R�X�Q�J�� �I�H�P�D�O�H�V�� �,�Q�W�� �-��
�*�\�Q�D�H�F�R�O���2�E�V�W�H�W����������������������������������

������ �=�D�O�R�X�G�H�N�� �&���7�K�H�� �R�Y�D�U�\���� �,�Q���� �*�R�P�S�H�O�� �&���� �6�L�O�Y�H�U�E�H�U�J�� �6�*��
���H�G�V�����3�D�W�K�R�O�R�J�\�� �L�Q�� �*�\�Q�H�F�R�O�R�J�\�� �D�Q�G�� �2�E�V�W�H�W�U�L�F�V����
�3�K�L�O�D�G�H�O�S�K�L�D�����3�$�����-�%���/�L�S�S�L�Q�F�R�W�W���&�R�������������������������±������������

������ �/�H�H���.�+�����/�H�H���,�+�����.�L�P���%�*�����1�D�P���-�+�����.�L�P���:�.�����.�D�Q�J���6�%��
�H�W���D�O�����&�O�L�Q�L�F�R�S�D�W�K�R�O�R�J�L�F���F�K�D�U�D�F�W�H�U�L�V�W�L�F�V���R�I���P�D�O�L�J�Q�D�Q�W���J�H�U�P��
�F�H�O�O�� �W�X�P�R�U�V�� �L�Q�� �W�K�H�� �R�Y�D�U�L�H�V�� �R�I�� �.�R�U�H�D�Q�� �Z�R�P�H�Q���� �D�� �.�R�U�H�D�Q��
�*�\�Q�H�F�R�O�R�J�L�F�� �2�Q�F�R�O�R�J�\�� �*�U�R�X�S�� �6�W�X�G�\���� �,�Q�W�� �-�� �*�\�Q�H�F�R�O��
�&�D�Q�F�H�U��������������������������������

������ �=�D�Q�H�W�W�D���*���� �%�R�Q�D�]�]�L�� �&���� �&�D�Q�W�•�� �0���� �%�L�Q�L�G�D�J�J�H�U�� �6���� �/�R�F�D�W�H�O�O�L��
�$���� �%�U�D�W�L�Q�D�� �*�����H�W�� �D�O���� �6�X�U�Y�L�Y�D�O�� �D�Q�G�� �U�H�S�U�R�G�X�F�W�L�Y�H�� �I�X�Q�F�W�L�R�Q��
�D�I�W�H�U�� �W�U�H�D�W�P�H�Q�W�� �R�I�� �P�D�O�L�J�Q�D�Q�W���J�H�U�P�� �F�H�O�O�� �R�Y�D�U�L�D�Q�� �W�X�P�R�U�V���� �-��
�&�O�L�Q�� �2�Q�F�R�O�� ������������ �)�H�E���������������������������������� �>�3�X�E�0�H�G�@��
�>�*�R�R�J�O�H���6�F�K�R�O�D�U�@��

������ �7�D�Q�J�L�U�� �-���� �=�H�O�W�H�U�P�D�Q�� �'���� �0�D�� �:���� �6�F�K�Z�D�U�W�]�� �3�(����
�5�H�S�U�R�G�X�F�W�L�Y�H�� �I�X�Q�F�W�L�R�Q�� �D�I�W�H�U�� �F�R�Q�V�H�U�Y�D�W�L�Y�H�� �V�X�U�J�H�U�\�� �D�Q�G��
�F�K�H�P�R�W�K�H�U�D�S�\�� �I�R�U�� �P�D�O�L�J�Q�D�Q�W�� �J�H�U�P�� �F�H�O�O�� �W�X�P�R�U�V�� �R�I�� �W�K�H��
�R�Y�D�U�\���� �2�E�V�W�H�W�� �*�\�Q�H�F�R�O�� ������������ �)�H�E��������������������������������
�����������������6������������������������������������������ �>�3�X�E�0�H�G�@�� �>�&�U�R�V�V�5�H�I�@��
�>�*�R�R�J�O�H���6�F�K�R�O�D�U�@��

������ �*�H�U�V�K�H�Q�V�R�Q���'�0�����8�S�G�D�W�H���R�Q���P�D�O�L�J�Q�D�Q�W���R�Y�D�U�L�D�Q���J�H�U�P���F�H�O�O��
�W�X�P�R�U�V���� �&�D�Q�F�H�U�� ������������ �)�H�E���������������6�X�S�S�O������������������������
�����������������F�Q�F�U������������������������ �>�3�X�E�0�H�G�@���>�&�U�R�V�V�5�H�I�@���>�*�R�R�J�O�H��
�6�F�K�R�O�D�U�@��

������ �+�L�U�R�W�D�� �<���� �6�D�Z�D�G�D�� �7���� �.�X�P�D�\�D�P�D�� �0���� �&�O�L�Q�L�F�D�O�� �V�W�X�G�\�� �R�Q��
�R�Y�D�U�L�D�Q�� �P�D�O�L�J�Q�D�Q�W�� �W�X�P�R�U�V�� �D�V�V�R�F�L�D�W�H�G�� �Z�L�W�K�� �S�U�H�J�Q�D�Q�F�\����
�5�L�Q�V�K�R�� �)�X�M�L�Q�N�D�� �6�D�Q�N�D�� ������������������������������������ �>�*�R�R�J�O�H��
�6�F�K�R�O�D�U�@��

������ �7�D�Q�J�L�U�� �-���� �=�H�O�W�H�U�P�D�Q�� �'���� �0�D�� �:���� �6�F�K�Z�D�U�W�]�� �3�(����
�5�H�S�U�R�G�X�F�W�L�Y�H�� �I�X�Q�F�W�L�R�Q�� �D�I�W�H�U�� �F�R�Q�V�H�U�Y�D�W�L�Y�H�� �V�X�U�J�H�U�\�� �D�Q�G��
�F�K�H�P�R�W�K�H�U�D�S�\�� �I�R�U�� �P�D�O�L�J�Q�D�Q�W�� �J�H�U�P�� �F�H�O�O�� �W�X�P�R�U�V�� �R�I�� �W�K�H��
�R�Y�D�U�\���� �2�E�V�W�H�W�� �*�\�Q�H�F�R�O�� ������������ �)�H�E��������������������������������
�����������������6������������������������������������������ �>�3�X�E�0�H�G�@�� �>�&�U�R�V�V�5�H�I�@��
�>�*�R�R�J�O�H���6�F�K�R�O�D�U�@��

������ �4�X�L�U�N�� �-�7���� �1�D�W�D�U�D�M�D�Q�� �1���� �2�Y�D�U�L�D�Q�� �F�D�Q�F�H�U�� �L�Q�F�L�G�H�Q�F�H�� �L�Q�� �W�K�H��
�8�Q�L�W�H�G�� �6�W�D�W�H�V���� ���������������������� �*�\�Q�H�F�R�O�� �2�Q�F�R�O�� ������������
�0�D�\������������������������������ �����������������M���\�J�\�Q�R��������������������������
�>�3�X�E�0�H�G�@���>�&�U�R�V�V�5�H�I�@���>�*�R�R�J�O�H���6�F�K�R�O�D�U�@��

�������� �3�D�W�W�H�U�V�R�Q�� �'�0���� �0�X�U�X�J�D�H�V�X�� �1���� �+�R�O�G�H�Q�� �/���� �6�H�F�N�O�� �0�-����
�5�X�V�W�L�Q�� �*�-���� �$�� �U�H�Y�L�H�Z�� �R�I�� �W�K�H�� �F�O�R�V�H�� �V�X�U�Y�H�L�O�O�D�Q�F�H�� �S�R�O�L�F�\�� �I�R�U��
�V�W�D�J�H�� �,�� �I�H�P�D�O�H�� �J�H�U�P�� �F�H�O�O�� �W�X�P�R�U�V�� �R�I�� �W�K�H�� �R�Y�D�U�\�� �D�Q�G�� �R�W�K�H�U��
�V�L�W�H�V���� �,�Q�W�� �-�� �*�\�Q�H�F�R�O�� �&�D�Q�F�H�U�� ������������ �-�D�Q���)�H�E��������������������������
�����������������M���������������������������������������������[���>�3�X�E�0�H�G�@���>�&�U�R�V�V�5�H�I�@��
�>�*�R�R�J�O�H���6�F�K�R�O�D�U�@��

�������� �+�L�O�O�� �/�0���� �-�R�K�Q�V�R�Q�� �&�(���� �/�H�H�� �5�$���� �2�Y�D�U�L�D�Q�� �V�X�U�J�H�U�\�� �L�Q��
�S�U�H�J�Q�D�Q�F�\���� �$�P�� �-�� �2�E�V�W�H�W�� �*�\�Q�H�F�R�O�� ������������ �-�X�O������������������������
���������>�3�X�E�0�H�G�@���>�*�R�R�J�O�H���6�F�K�R�O�D�U�@��

�������� �%�D�O�O�D�U�G�� �&�$���� �2�Y�D�U�L�D�Q�� �W�X�P�R�U�V�� �D�V�V�R�F�L�D�W�H�G�� �Z�L�W�K�� �S�U�H�J�Q�D�Q�F�\��
�W�H�U�P�L�Q�D�W�L�R�Q�� �S�D�W�L�H�Q�W�V���� �$�P�� �-�� �2�E�V�W�H�W�� �*�\�Q�H�F�R�O�� ������������
�-�X�Q���������������������������������>�3�X�E�0�H�G�@���>�*�R�R�J�O�H���6�F�K�R�O�D�U�@��

�������� �0�D�W�V�X�\�D�P�D�� �7���� �7�V�X�N�D�P�R�W�R�� �1���� �0�D�W�V�X�N�X�P�D�� �.���� �.�D�P�X�U�D�� �7����
�.�D�N�X�� �7���� �6�D�L�W�R�� �7���� �0�D�O�L�J�Q�D�Q�W�� �R�Y�D�U�L�D�Q�� �W�X�P�R�U�V�� �D�V�V�R�F�L�D�W�H�G��
�Z�L�W�K���S�U�H�J�Q�D�Q�F�\�����U�H�S�R�U�W���R�I���V�L�[���F�D�V�H�V�����,�Q�W���-���*�\�Q�D�H�F�R�O���2�E�V�W�H�W��
������������ �-�D�Q�������������������������� ����������������������������������������������������������
�>�3�X�E�0�H�G�@���>�&�U�R�V�V�5�H�I�@���>�*�R�R�J�O�H���6�F�K�R�O�D�U�@��

�������� �-�X�E�E���(�'�����3�U�L�P�D�U�\���R�Y�D�U�L�D�Q���F�D�U�F�L�Q�R�P�D���L�Q���S�U�H�J�Q�D�Q�F�\�����$�P���-��
�2�E�V�W�H�W�� �*�\�Q�H�F�R�O�� �������������������������������� �>�3�X�E�0�H�G�@�� �>�*�R�R�J�O�H��
�6�F�K�R�O�D�U�@��

�������� �%�D�U�E�H�U�� �+�5���� �)�H�W�D�O�� �D�Q�G�� �Q�H�R�Q�D�W�D�O�� �H�I�I�H�F�W�V�� �R�I�� �F�\�W�R�W�R�[�L�F��
�D�J�H�Q�W�V�����2�E�V�W�H�W���*�\�Q�H�F�R�O���������������1�R�Y���������������6�X�S�S�O���������6�������6��
�>�3�X�E�0�H�G�@���>�*�R�R�J�O�H���6�F�K�R�O�D�U�@��

�������� �.�L�P���'�6���� �3�D�U�N���0�,���� �0�D�W�H�U�Q�D�O���D�Q�G���I�H�W�D�O���V�X�U�Y�L�Y�D�O���I�R�O�O�R�Z�L�Q�J��
�V�X�U�J�H�U�\���D�Q�G���F�K�H�P�R�W�K�H�U�D�S�\���R�I���H�Q�G�R�G�H�U�P�D�O���V�L�Q�X�V���W�X�P�R�U���R�I��
�W�K�H�� �R�Y�D�U�\�� �G�X�U�L�Q�J�� �S�U�H�J�Q�D�Q�F�\���� �D�� �F�D�V�H�� �U�H�S�R�U�W���� �2�E�V�W�H�W��
�*�\�Q�H�F�R�O�� ������������ �0�D�U������������ �3�W�� ���������������������� �>�3�X�E�0�H�G�@��
�>�*�R�R�J�O�H���6�F�K�R�O�D�U�@��

�������� �9�L�F�X�V�� �'���� �%�H�L�Q�H�U�� �0�(���� �.�O�D�F�K�R�R�N�� �6���� �/�H�� �/�:���� �/�D�I�U�D�P�E�R�L�V�H��
�6���� �0�D�F�N�D�\�� �+���� �3�X�U�H���G�\�V�J�H�U�P�L�Q�R�P�D�� �R�I�� �W�K�H���R�Y�D�U�\���������\�H�D�U�V��
�R�Q���� �D�� �V�L�Q�J�O�H�� �L�Q�V�W�L�W�X�W�L�R�Q�D�O�� �H�[�S�H�U�L�H�Q�F�H���� �*�\�Q�H�F�R�O�� �2�Q�F�R�O��
������������ �$�S�U���������������������������� �����������������M���\�J�\�Q�R��������������������������
�>�3�X�E�0�H�G�@���>�&�U�R�V�V�5�H�I�@���>�*�R�R�J�O�H���6�F�K�R�O�D�U�@��

��
��
��

�6�R�X�U�F�H���R�I���6�X�S�S�R�U�W�����1�R�Q�H���'�H�F�O�D�U�H�G��
�&�R�Q�I�O�L�F�W���R�I���,�Q�W�H�U�H�V�W�����1�R�Q�H���'�H�F�O�D�U�H�G����



����������	
������������
���������



( *kjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

8 c\WQ]&[]`^V]Z]]`QOZ ^ObbS`\! P`SOab Zc[^ W\
bS`bWO`g QO`S V]a^'b+W

BWbS3V ?c`\\OYS "% GcRVW` 9SaV[cYV % GObWaV <W`SP]Z\eOR""

"6aaWabO\b D`]TSaa]`% *9SWZ\% +6aa]QWObS D`]TSaa]`% 9S^O`b[S\b ]T <S\S`OZ Gc`US`g% GFHF ASRWQOZ 8]ZZSUS 6[POX]UOW%0SSR% AOVO`OaVb`O%

>B9>6'

:[OWZ2 Y\Z^Za`S//#5U\OWZ'Q][srqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

: WhigVXi ;VX`\gdjcY6 ?dg YZkZade^c\ Xdjcig^Zh' l]ZgZ i]Z [VX^a^in [dg YZiZXi^c\6 XVcXZg Vi Vc ZVgan hiV\Z ^h cdi edhh^WaZ'

hnbeidbVi^X [^cY^c\h XVc WZ jhZY Vh Vc ^cY^XVi^dc [dg ZVgan Y^V\cdh^h l]^X] XdjaY egZkZci i]Z ldbZc [gdb aViZ hiV\Z

egZhZciVi^dc d[ Y^hZVhZ* :^b6 Ld YZhXg^WZ hdbZ d[ i]Z Xa^c^Xd)gcdge]dad\^XVa [ZVijgZh d[ i]Z WgZVhi ajbe XVhZh hZZc Vi V

iZgi^Vgn aZkZa ]dhe^iVa* FViZg^Va VcY FZi]dYh6 Bc Xa^c^XVaan hZaZXiZY -,, XVhZh'ig^eaZ VeegdVX] ^cXajY^c\ Xa^c^XVa

ZmVb^cVi^dc XdjeaZY OBi] #-aigVhda#d\gVe]^XZmVb^cVi^dc $MK@%VcY bVbbd\gVe]n lVh Vahd XVgg^)Y dji* MK@ lVh

XVgg^ZYdji id VhhZhh i]ZZmiZcid[ i]Z Vm^aaVgn anbe]cdYZhbdgZ egZX^hZan* =^V\cdh^h lVhXdc[^gbZYPg XdgZ)eji W^dehn'

igj)Xji W^dehn VcY [gdoZc hZXi^dcW-^aIKQ*JZhjaih6 Hji d[ 1- Xa^c^XVaan Y^V\cdhZY Vh XVgX^cdbVh 1, lZgZ egdkZY XdggZXi

dc ajhideVi]dad\^XVaan l]^aZ%b2'[^WgdVYZcdgcVh Y^V\cdhZY dc Xa^c^XVa ZmVb^cVi^dc- ijgcZY dji id WZ bVa^\cVci dc

]^hideVi]dad\n* <dcXajh^dc6 IVi^Zcih d[ WgZVhi XVcXZg VgZXdb^c\ id V iZgi^Vgn aZkZa ]dhe^iVa kZgn aViZ' bdhian l^i]

Xa^c^XVa [ZVijgZh d[ VYkVcXZY Y^hZVhZ' McYZghiVcY^c\ ^ih Xa^c^XVa VcY bdge]dad\^XVa [ZVijgZh ]daYh V \gZVi egdb^hZ [dg
ZVgan YZiZXi^dc VcY egZkZci^dc d[66a61XVcXZg*

DZn OdgYh6 ;gZVhi ajbe' [^WgdVYXcdbV* bVa^\cVcXn' Xa^c^XVa Y^V\cdh^h' ]^hideVi]dad\n*

#:YYgZhh [dg <dggZhedcYZcXZ6

=g* KjY]^g 9SaV`\cYV%=ZVc' =ZeVgibZci d[ @ZcZgVa Kjg\Zgn' KJLJ FZY^XVa <daaZ\Z :bWV_d\V^' ;ZZXa' FV]VgVh]igV' BG=B:*
:>))OWZ3V:ZZ`W%`Q/iW)p--a*a^a*X!b *

JZXZ^kZY =VaZ6$&$'%%$%' JZk^hZY =ViZ6$'%%$#&$-5 :XXZeiZY =ViZ6,2--a-.,C 5
=Ha6 ]gfr#r Y#%a*dg<a6> #_..) > ^i ,2 B9/5

i EcWQY FSa^]\aS 8]RS2

6QQSaaSR 9ObS2

)) 9SQS[PS` *()1

KSPaWbS2

eee'[SR^cZaS'>2)

BGLJH=M<LBHG
;gZVhi XVcXZg ^h i]Z bdhi XdbbdcbVa^\cVcXn ^c ldgaY
VcY hZXdcY bdhi Xdbbdc --- acY^V V[iZg XVcXZg XZgk^m*
:bdc\ ]jbVch ^i ^h l^YZan Y^hig^WjiZY i]gdj\]dji i]Z
ldgaY* Bi ^h cdl Xdch^YZgZY Vh hnhiZb^X Y^hZVhZ gVi]Zg
i]Vc adXd)gZ\^dcVa Y^hZVhZ*> >Vgan YZiZXi^dc d[ WgZVhi
XVcXZg i]gdj\] dg\Vc^oZY hXgZZc^c\ ^c jchZaZXiZY ldbZc
l^i] Vc VkZgV\Z g^h` ^c iVg\Zi edejaVi^dch ]Vh WZZc
^begZhh^kZ ^c gZYjX^c\ i]Z bdgiVa^in [gdb i]Z Y^hZVhZ*
FdgZdkZg' VlVgZcZhh gZ\VgY^c\ i]Z Y^V\cdh^h d[ ZVgan
h^\ch VcY hnbeidbh ^c hnbeidbVi^X edejaVi^dc l^i]

)))U*U))))))))))

VXXZhh id ]^\] fjVa^in igZVibZci hZgk^XZ^h Vcdi]Zg lVn d[
egZkZci^c\ i]Z [ViVa djiXdbZ* =ZiZXi^dc gZ[Zgh id i]Z
gZXd\c^i^dc d[ Vcn h^\c d[ hnbeidb d[ Y^hZVhZ* LZX]c^fjZ
jhZY [dg i]Z YZiZXi^dc ^cXajYZ ]^hidgn' e]nh^XVa
8*Vb^cVi^dc' bVbbd\gVe]n' i]Zgbd\gVe]n' [^cZ cZZYaZ
Vhe^gVi^dc Xnidad\n VcY W^dehn*;n XdcigVhi i]ZgZ ^h dcan
dcZ bZi]dY d[ bV`^c\ V YZ[^c^i^kZ Y^V\cdh^h )
A^hidad\^XVa ZmVb^cVi^dc *d[ V i^hhjZ heZX^bZc*# ?dg
YZkZade^c\ Xdjcig^Zh' l]ZgZ i]Z [VX^a^in [dg YZiZXi^c\
XVcXZg Vi Vc ZVgan hiV\Z ^h cdi edhh^WaZ' hnbeidbVi^X
[^cY^c\h XVc WZ jhZY Vh Vc ^cY^XVi^dc [dg ZVgan Y^V\cdh^h
l]^X] XdjaY egZkZci i]Z ldbZc [gdb aViZ hiV\Z
egZhZciVi^dc d[ Y^hZVhZ* OZ egdedhZY V hijYn id ZmVb^cZ
i]Z Xa^c^XVa kVa^Y^in d[ i]Z hnbeidbh Vh lZaa Vh i]Z
VhhdX^ViZY WZilZZc hnbeidbh VcY ijbdgh X]VgVXiZg^hi^Xh*
L]Z ZkZg ^cXgZVh^c\ ^cX^YZcXZ d[ bVa^\cVcXn ^c \ZcZgVa
VcY WgZVhi ^c eVgi^XjaVg' VhhdX^ViZY l^i] ^cXgZVhZY
XdchX^djhcZhh Vbdc\ [ZbVaZh Sdg Vcn VWcdgbVa [ZZa ^c
i]Z WgZVhi' VcY aVX` d[ bjX] YViV VWdji WgZVhi ajbeh [gdb
Y^[[ZgZci eVgih d[ djg Xdjcign' ]VkZ egdbeiZY jh id hijYn
i]Z Xa^c^Xd)gcdge]dad\^XVa eViiZgc d[ WgZVhi ajbe XVhZh*
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F:L>BA:E :p= F>LAH=66)
L]^h egdheZXi^kZ hijYn d[ i]Z Xa^c^XVa< a 76676-d[ WgZVhi
ajbeh lVh XdcYjXiZY Vi LZgi^Vgn AZVC66< ) <ZcigZ dkZg
V eZg^dY d[ ild nZVgh*
BcXajh^dc Xg^iZg^V

s :cn eVi^Zci ViiZcY^c\ i]Z hjg\6 .6 YZeVgibZci
$'*%#+(, dg gZ[ZggZY l^i] V YZ[^cc * gVi ajbe*

>mXajh^dc Xg^iZg^V
s IgZ)ejWZgiVa [ZbVaZh l^i] WgZZ WjYh "%')&

eZgXZ^kZY Vh ajbeh*
Bc Xa^c^XVaan hZaZXiZY -,, XV Z ' iceaZ VeegdVX]

^cXajY^c\ Xa^c^XVa ZmVb^cVi^dc XdjeaZY l^i]
jaigVhdcd\gVe]^X ZmVb^cVi^dc $MK@% VcY bVbbd\gVe]n
lVh Vahd XVgg^ZY dji* MK@ lVh XVgg^ZY dji id VhhZhh i]Z
ZmiZci d[ i]Z Vm^aaVgn anbe] cdYZ bdgZ egZX^hZan*
:m^aaVgn anbe] cdYZ ZmVb^cVi^dc lV YdcZ Xa^c^XVaan Vh
lZaa Vh Wn jaigVhdjcY* Fdhi d[ i]Z eV ^Zjih d[ WgZVhi
XVcXZg i]Vi lZ gZXZ^kZ VgZ adXVaan VYkVcXZY XVcXZgh VcY
]VkZ eVaeVWaZ anbe] cdYZh* Bc XVhZ( bVaZ WgZVhi' eVhi
]^hidgn d[ ]ZeVi^i^h' bVacjig^i^dc' gZcVa [V^ajgZ' X]gdc^X
X]Zhi Y^hZVhZh VcY AVchZc#hZa^ZV Z Vadc\ l^i] Ygj\h

]^hidgn d[ iV`^c\ Zhigd\Zc' igVcfj^a^hZgh' Y^jgZi^Xh VcY

iZgd^Yh lVh YdcZ* >mVb^cVi^dc d[ \Zc^iVa^V $iZhi^h% lVh

Vahd YdcZ* =^V\cd- lV Xdc[^gbZY Wn XdgZ)Xji W^dehn'
igj)Xji W^de C VcY [gdoZc hZXi^dc W^dehn*

+(,.)-,
HcZ ]jcYgZY VhZh hj[[Zg^c\ [gdb kVg^djh ineZh d[ WgZVhi
ajbeh ]VkZ WZZc hijY^ZY' VcY V aVg\Z bV_dg^in 1. lZgZ
Xa^c^XVaan hj eZXiZY id WZ hj[[Zg^c\ [gdb XVcXZg7 l]^aZ 52
lZgZ cZdeaV B< VcY 1. lZgZ cdc)cZdeaVhi^X* Bc cZdeaVhi^X
$WZc^\c%' [^WgdVYZcdbV lZgZ jheZXiZY ^c 42 XVhZh' YjXi
eVe^aadbV . XV Z VcY \ncVZXdbVhi^V 4 XVhZh7 l]^aZ ^c
cdc)cZdeaVhi^X \gdje' ^c[aVbbVidgn ajbeh lZgZ 02 XVhZh
VcY [^WgdVYZcd ^h ^c 2 XVhZh* FV_dg^in d[ WZc^\c XVhZh
lZgZ [djcY id WZ ^c i]Z V\Z)\gdje d[ WZadl 0, nZVgh'
l]^aZ bVa^\cVci ajbeh lZgZ [djcY id WZ ^c V\Z \gdje
VWdkZ 0, ngh* FV_dg^in d[ i]Z ^c[aVbbVidgn XVhZh
$VWhXZhh% lZgZ [djcY id ]VkZ ZVgan dchZi d[ hnbeidbh
l^i] VXjiZ ]^ idgn d[ aZhh i]Vc . l`h l]^aZ cdc)
^c[aVbbVidgn XVhZh a^`Z XVgX^cdbV VcY [^WgdVYZcdbVh
]VkZ ]^hidgn d[ bdgZ i]Vc . l`h*
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;WP`S ;WP`]
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F]c\RSR -4 04 0. ,0
9WaQ]WR -2 .- ,0 ,/

>``SUcZO` -4 -3 ,. ,0 ,. ,-
AO`UW\a

KSZZ ]`UO\WhSR -, 40 .0 ,4
9WTTcaS 0. ,. ,2 .. ,.

HS\RS`\Saa

D`SaS\b -2 1, ,1 /0 ,4
6PaS\b /2 /2 ,- -. ,.

8]\aWabS\Qg

G]Tb (, (0 ,0 -.
;W`[ ., 12 ,. /0 ,. ,4

=O`R .4 ..
;WfWbg ]T Zc[^

A]PWZS ,2 30 ,2 -0 ,4
7`SOab OZ]\S ,4 -. /.

7`SOab O\R aYW\ .. ,.
7`SOab O\R aYW\ O\R -0

[caQZS ,.
8VSab eOZZ

:aa i]Z eVi^Zcih XVbZ l^i] ajbe Vh eg^bVgn XdbeaV^cih ZmXZei^c XVhZh d[ YjXi eVe^aadbV' ^c l]^X] eVi^Zci XVbZ l^i]
c^eeaZ Y^hX]Vg\Z Vh V eg^bVgn XdbeaV^ci* L]Z hZXdcY bdhi Xdbbdc [ZVijgZ lVh eV^c hZZc ^c gZbV^c^c\ eVi^Zcih l]^aZ
eVi^Zcih d[ WgZVhi XVgX^cdbVh ]VY cdi^XZY gZigVXi^dc d[ c^eeaZ*

HOPZS +2 8][ [ ]\ ^`SaS\bW\U ag[^b][a W\ RWTTS`S\b Zc[^a VWab]^ObV]Z]UWQOZZg ^`]dSR

9WOU\]aWa Zc[^ DOW\ BW^^ZS FSb`OQbW]\ GYW\ >\d]ZdS[S\b BW^^ZS RWaQVO`US

8O`QW\][O 0. ., .0 -2 .
;WP`]ORS\][O 22 -.
;WP`]ORS\]aWa 0 0
>\TZO[[Ob]`g . /0

9cQb DO^WZZ][O * * *

AOZS P`SOab

<g\OSQ][OabWO 0 . *

8O`QW\][O L * ) )

:aa i]Z eVi^Zcih Y^V\cdhZY Vh XVgX^cdbV VgZ ]Vk^c\ bZiVhiVh^h ^c Vm^aaVgn anbe] cdYZ7 ^c dcan . XVhZh lZgZ ]Vk^c\ i]Z
Y^hiVci bZiVhiVh^h* Bc [^WgdVYZcdgcV' dcan ild XVhZh lZgZ ]Vk^c\ i]Z anbe] cdYZ ^ckdakZbZci l]^aZ .2 XVhZh lZgZ anbe]
cdYZ ^ckdakZbZci ^c ^c[aVbbVidgn \gdje*
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)V *  " 8ZW\>8OZZg RWOU\]aSR RWab`WPcbW]\,6 QOaSa abcRWSR

<a &W2OZ RWOU\]aWa B]' ]T QOaSa DS`QS\bOUS

,) S]^ZOabWQ #\4-*$

\ ZO[[Ob]`g

;WP`]ORS\]aWa

S]^ZOabWQ #\41.$

;WP`]ORS\][O

9cQb DO^WZZ][O

<g\OSQ][OabWO

AOIU\O\b #\4-*$

;S[OZS -( 1.')!

AOZS (* +'1!

,.

(.

00',!

))'.!

0.

(*

(0

01'-!

*')!

0'+!

Bc bpa^\cVci \gdje' bVaZ WgZVpi ajbe* . lZgZ Xa^c^XVaan hjheZXiZY d[ XVcXZg* :aa i]ZhZ ajbeh lZgZ hjW_ZXiZY id W^dehn
[dg ]ahideVi]d*ad\aXVa Xdc[^gbVi^dch d[ Y^V\cdh^h* Hji d[1. Xa^c^XVaan Y^V\cdhZY Vh XVgX^cdbVh 1, lZgZ egdkZY XdggZXi dc
]^ ideVi]daX\^XVaan l]^aZ 42 [^WgdVYZcdbVh Y^V\cdhZY dc Xa^c^XVa ZmVb^cVi^dc . ijgcZY dji id WZ bVa^ocVci dc
]^hideVi]dad\n* ,

%
>3

=BK<MKKBHp
L]Z egZ Zci hijYn ^hXXc*)g^hZYd[ .,, XV Zh d[ WgZVhi
ajbe i]Vi lZgZ hijY^ZY egdheZXi^kZ#%# ViiZgi^Vgn ]ZVgi]
XVgZ XZcigZ ^ijViZY ^c gjgVa VgZV* <VgX^cdbV d[ i]Z WgZVhi
dXXjgh bV^can ^c i]Z 0i] VcYKi] YZXVYZ* L]Z Y^hZVhZ
dXXjgh \ZcZgVaan V YZXVYZ ZVga^Zg ^c BcY^Vc V XdbeVgZY
id l]^iZ edejaVi^dc* ;gZVhi XVgX^cdbV> gVgZ ^c bVaZh*
T7 Z [djcY . XVhZh d[ XVgX^cdbV ^c bVaZh VcY 4 XVhZh d[
\ncVZXdbVhi^V* Hji d[ 1. XVhZ) d[ XVgX^cdbV .4 lZgZ
]V ^c\ aZ[i WgZVhi ^ckdakZbZci* lZgZ ]Vk^c\ g^\]i
WgZVhi ^ckdakZbZci VcY . ZV Z lZgZ ]Vk^c\ W^aViZgVa
WgZVhi ^ckdakZbZci* Bc i]Z-- Yn Wn * jgjooVgcVc AKF'
aZ[i WgZVhi lVh V[[ZXiZY>>>2 " XVhZh' . pd ^c i]Z g^\]i
WgZVhi VcY i]Z gZhi ]VY W^aViZgVa bkdakZgcZci* <aVhh^XVaan
i]ZgZ ^h V aZ[i h^YZY egZYdb^cVcXZ*# L]Z ^YZ V[[ZXi^dc
edhh^Wan YdZh cdi ]VkZ bjX] Z[[ZXi hd [Vg i]Z igZVibZci
VcY egd\cdh^h VgZ XdcXZgcZY* Bc djg hijYn' gZigVXiZY
c^eeaZ lVh bdhi Xdbbdc [^cY^c\ ^c XVgX^cdbV WgZVhi
l]ZgZVh 0, <)#BK#8 K d[ XVgX^#- %---VWgZVhi lZgZ ]Vk^c\ cdgbVa
VgZdaV* Fdhi Xdbbdc [^cY^c\ lVh V eZVj#Y dgVc\Z ^c
ZV Zh d[ WgZVhi `^c ^ckdakZbZci* 24" Vbdc\ Vaa XVhZh d[
WgZVhi ajbe lZgZ ]Vkb\ cdgbVa WgZVhi h^oZ* Bc

jgjooVbVc AKF hijYn' 3-*22" XVhZh egZhZciZY l^i]
eV^caZhh ajbe* . *//" l^i] eV^c[ja ajbe' .," l^i]
jaXZgVi^dc* 4*//" l^i] c^eeaZ Y^ X]Vg\Z VcY 0," l^i]
c^eeaZ gZigVXi^dc*# AVV\Zc Zc hijYn h]dlh i]Vi 31" id
4," d[ ldbZc hj[[Zg^c\ [gdb XVgX^cdbV WgZVhi egZhZcih
l^i] V ajbe ^c i]Z WgZVhi*! V^g%+), ]VkZ h]dlc i]Vi
ajbe ^c i]Z WgZVhi lVh i]Z egZhZci^c\ hnbeidb ^c 44"'
jaXZgVi^dc 4" VcY c^eeaZ gZigVXi^dc ^c 4" XVhZh*# :cdi]Zg
hijYn lVh XVgg^ZY dji Wn N^cdY JV^cV%+ !( ^c acY^V'
l]ZgZ 52" d[ i]Z eVi^Zci ^c egZbZcdeVjhVa ldbZc
egZhZciZY l^i] WgZVhi ajbe' -1*4" l^i] eV^c VcY 0*0"
XVbZ l^i] c^eeaZ Y^hX]Vg\Z& MeeZg djiZg fjVYgVci lVh
i]Z bdhi Xdbbdc h^iZ d[ ^ckdakZbZci ^c XVhZh d[
XVgX^cdbV* Bc V hijYn Wn jgjooVbVc AKF' i]Z bdhi
[gZfjZci h^iZ ^ckdakZY lVh jeeZg djiZg fjVYgVci $^c 10"

XVhZh%* Bc -1" XVhZh ^i lVh XZcigVa' -/" ^c EdlZg djiZg
fjVYgVci' -," ^c adlZg ^ccZg* 1" ^c jeeZg ^ccZg fjVYgVci
VcY dkZgaVee^c\ aZh^dch lZgZ ^c /" XVhZh*# : hijYn
XVgg^ZY dji ^c DZgVaV' BcY^V ]Vh h]dlc /- " d[ i]Z \gdli]
^c jeeZg)djiZg fjVYgVci' 4" ^c adlZg)djiZg fjVYgVci' --"
^c i]Z jeeZg)^ccZg VcY .5" V[[ZXiZY i]Z l]daZ WgZVhi*# Bc
egZhZci hijYn' /0 XVhZh egZ ZciZY l]Zc i]Z^g ajbe h^oZ
lVh bdgZ i]Vc / XZci^bZigZ* 0. XVhZh dji d[ 1. lZgZ
]Vk^c\ Y^[[jhZ bVg\^ch Vh XdbeVgZY id -, XVhZh l^i]
lZaa)YZ[^cZY bVg\^c * . ZV Zh lZgZ ]Vk^c\ ]VgY eVaeVWaZ
bVhh' ., lZgZ ]Vk^c\ [^gb VcY 0 XVhZh lZgZ ]Vk^c\ hd[i
eVaeVWaZ bVhh Vbdc\ Vaa i]Z XVhZh d[ XVgX^cdbV WgZVhi*
?^gb bdW^aZ bVhh lVh i]Z bdhi Xdbbdc [^cY^c\ dc
ZmVb^cVi^dc ^c XVhZh d[ [^WgdVYZcdbVh* .. XVhZh d[
XVgX^cdbV WgZV i lZgZ ]Vk^c\ h`^c ^ckdakZbZci VcY dcan
. XVhZh ]VY X]Zhi lVaa ^ckdakZbZci hj\\Zhi^c\ VYkVcXZY
Y^hZVhZ* : hijYn XVgg^ZY dji ^c MK: Wn KlVchdc%+),
h]dlZY i]Vi 21*1" d[ i]Z ndjc\Zg ldbZc egZhZciZY l^i]
V ajbe bdgZ i]Vc . Xb ^c Y^VbZiZg*# :cdi]Zg hijYn

* XVgg^ZY dji Wn JV^cV N%+ !( ]dlZY 30*-" eVi^Zcih
egZhZciZY l^i] ijbdg h^oZ bdgZ i]Vc . Xb Wji aZhh i]Vc 1
Xb VcY -.*/" l^i] ijgcdg h^oZ bdgZ i]Vc 1 Zgc*! L]^h
h]dlh i]Vi djg eVi^Zcih egZhZci fj^Zi aViZ VcY l^i] V
]^\]Zg hiV\Z d[ Y^hZV Z id V iZgi^Vgn XZciZg* IVaeVWaZ ajbe
l^i] c^eeaZ gZigVXi^dc lVh i]Z bdhi Xdbbdc [^cY^c\ dc
Xa^c^XVa ZmVb^cVi^dc ^c XVhZh d[ XVgX^cdbV WgZVhi*
:m^aaVgn \gdje d[ anbe] cdYZ lZgZ i]Z bdhi Xdbbdc
anbe] cdYZh ^c dakZY ^c XVhZh d[ XVgX^cdbV $00 XVhZh%*
Hcan 2 ZV Zh lZgZ ]Vk^c\ XZgk^XVa anbe] cdYZ
^ckdakZbZci' VcY > ZVX] lZgZ ]Vk^c\ di]Zg Vm^aaV
^ckdakZbZci VcY Y^hiVci bZiVhiVh^h*--- i]Z hZg^Zh Wn

jgjooVbVc AKF' Vbdc\ i]Z 2*, eVi^Zcih' 1. eVi^Zcih
]VY Xa^c^XVaan eVaeVWaZ anbe] cdYZh $42*22"%* :bdc\
i]Zb 04" ]VY dcZ \gdje d[ anbe] cdYZ ^ckdakZY' ./"
]VY ild \gdjeh VcY .5" ]VY bdgZ i]Vc ild \gdjeh
^ckdakZY* L]Z gZhi <a/*//"% ]VY cd anbe] cdYZ eVaeVWaZ
Xa^c^XVaan*# Hji d[ .,, XVhZh 1. lZgZ hjheZXiZY Vh

8]^g`WUVbq .,-5' ASR^cZaS DcPZWaVW\U 8]`^]`ObW]\% WM')SRDcWaS >\bS`\ObW]\OZ ?]c`\OZ ]T Gc`US`g' J]Zc[S -.' WaacS/ 9SQS[PS` .,-5



-552* BcY^Vc <,-Ma<^a d[ FZY^XVa JZhZVgX]' GZl
=Za]^* .,,a*

.* DjbVg N' :WWVh :D' ?Vjhid G7JdWW^c#h VcY <dgiVc
IVi]dad\^X ;Vh^h d[ =^hZVhZ' 3i] ZYc*>ahZk^Zg
KVjcYZgh*I]^aVYZae]^V7.,,06 --.5)--05*

/* * *jgjooVbVc AKF* <a^c^Xd)Fdge]dad\^XVa IViiZgc d[
;gZVhi <VcXZg Vi Bc eVi^Zci =ZeVgibZci d[ =]V`V FZY^XVa
<daaZ\Z Adhe^iVa ) KijYn d[ 2, <VhZh*C K]V]ZZY
Kj]gVlVgYn FZY <da^ .,-171$.%6 05)1/*

0* AVV\ZchZc <=* =^hZVhZ d[ ;gZVhi' /gY ZY* O*;*
KVjcYZgh' I]^aVYZae]^V6 -542*

1*kjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA>V^g Q-D7 HkZgVaa hjgk^kVa [gdb WgZVhi XVcXZg ^c DZgVaV'
BcY^V' ^c gZaVi^dc id bZchigjVa' gZegdYjXi^kZ VcY Xa^c^XVa
[VXidgh* <VcXZg -55/73-6 -35-r2*

2* JV^cV N' ;]jiVc^ F' ;ZY^ J' K]VgbV :' =Zd KN' K]j`aV
PD** Fd]Vci^ ;D' JVi] @D7 <a^c^XVa [ZVijgZh VcY
egd\cdhi^X [VXidgh d[ ZVgan WgZVhi XVcXZg Vi V bV_dg XVcXZg
XZciZg ^c Gdgi] BcY^V* BcY^Vc CdjgcVa d[ <VcXZg
.,,170.$- %60,)01*

3* KlVchdc @F' AVhaVb KR7 ;gZVhi XVcXZg Vbdc\ ndjc\
:[g^XVc):bZg^XVc ldbZc* :bZg^XVc <VcXZg KdX^Zin
CdjgcVa' .,,17 53$a)hjeea%6. 3/X.35*

p CjbcV`Z' KjY]^g =Zh]bj`]' KV 1 @ gZdd^clVY

XVgX^cdbVh VcY 42 lZgZ hjheZ ZY ) [^WgdVYZcdbVh*
:[iZg A'7:< . XVhZh Vbdc\ hjheZ ZY VgX^cdbVh lZgZ
gZedcZY Vh [^WgdVYZcdbVh l]ZgZVh. VhZh Vbdc\
hjheZXiZY [^WgdVYZcdbVh lZgZ gZedgiZY V XVgX^cdbVh*

<HT'<EEKBHiT
IVi^Zcih d[ WgZVhi XVcXZg VgZ Xdb^c\"( V iZgi^Vgn aZkZa
]dhe^iVa nZgn aViZ' bdhian l^i] Xa^c^XVa [ZVijgZh d[
VYkVcXZY Y^ ZVhZ* >Vgan YZiZXi^dc d[ Vg ^cdbV XVc Vkd^Y
Y^hiVci bZiVhiVh^h VcY VYkVcXZY WgZVZ VgX^cdbV* Hcan -
eVi^Zc ^c djg hijYn ]VY Y^hiVci bZiVhiV ^h VcY - eVi^Zci
WVY hegZVY id di]Zg Vm^aaV* Hc Xa^c^XVa ZmVb^cVi^dc XdggZXi
Y^V\cdh^h lVh [djcY ^c 52*." d[bVa^\cVcXn VcY 54*2"
d[ WZc^\c aZh^dch*

(%&%(% !'$%)
B* !''!Vg^dcVa<VcXZg gZ\^hign Igd\gVbbZ <dchda^YViZY gZedgi

d[ i]Z edejaVi^dc WVhZY XVcXZg gZ\^hig^Zh -55,)
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�d�Z�����•�����š�]�}�v�•���Á���Œ�����š���l���v�����Ç���Œ�}�š���š�}�Œ�Ç���u�]���Œ�}�š�}�u��
���v���� �•�š���]�v������ �Á�]�š�Z�� �Z�����u���š�}�Æ�Ç�o�]�v�� �˜�� ���}�•�]�v�X�� �d�Z��
�•�š���]�v�������•�����š�]�}�v�•���Á���Œ�������Æ���u�]�v���������Ç���µ�•�]�v�P���o�]�P�Z�š
�u�]���Œ�}�•���}�‰�����µ�v�����Œ���í�ì�Æ�����v�����ð�ì�Æ���}�‰�š�]�����o���u���P�v�]�(�]�r
�����š�]�}�v�•�U���‰�Z�}�š�}�P�Œ���‰�Z�•���Á���Œ�����š���l���v�X

�&�}���š�µ�•���•���Á���Œ�������Œ�Œ���v�P�������]�v�š�}���š�Z�Œ�������P���•�š���š�]�}�v���o
���P�����P�Œ�}�µ�‰�•�����•���(�}�o�o�}�Á�W

�'�Œ�}�µ�‰���/�r���í�î�r�î�ì���Á�����l�•�U
�'�Œ�}�µ�‰���/�/�r���î�í�r�î�ô���Á�����l�•�U
�'�Œ�}�µ�‰���/�/�/�r���î�õ�r�ï�ô���Á�����l�•�X

���}�v�v�����š�]�À���� �š�]�•�•�µ���� �•���‰�š���� �~�š�Œ���������µ�o�����•�� ���Æ�š���v��
�(�Œ�}�u�������‰�•�µ�o�����]�v�š�}���š�Z�����‰���Œ���v���Z�Ç�u���X���^�u���o�o���]�u�u���r
�š�µ�Œ�������}�v�v�����š�]�À�����š�]�•�•�µ�����•���‰�š�������Œ�]�•�]�v�P���(�Œ�}�u���š�Z���•��
�š�Œ���������µ�o������ ���Æ�š���v�������� �‰���Œ�š�]���o�o�Ç�� �]�v�š�}�� �š�Z���� �o�}���µ�o��
�Á���Œ�����•�����v���~�&�]�P�X���í�•�X�����}�Œ�š�]���}�r�u�����µ�o�o���Œ�Ç�����]�(�(���Œ���v�r
�š�]���š�]�}�v���Á���•���v�}�š���š�Z���š���u�µ���Z���‰�Œ�}�u�]�v���v�š�U���o�Ç�u�‰�Z�}�r
���Ç�š���•���‰�Œ���•���v�š�����š���š�Z�]�•���•�š���P���X���>�Ç�u�‰�Z�}���Ç�š���•�������v������
���]�(�(���Œ���v�š�]���š���������Ç���o���Œ�P���������Œ�l�����o�µ�����•�š���]�v�]�v�P���v�µ���o���µ�•
�Á�]�š�Z�� �(���]�v�š�� ���}�•�]�v�}�‰�Z�]�o�]���� ���Ç�š�}�‰�o���•�u�X�� �/�u�u���š�µ�Œ��
���o�}�}�����À���•�•���o�•���Á���Œ�����•�����v���]�v���š�Z�������}�v�v�����š�]�À�����š�]�•�r
�•�µ�����}�(�������‰�•�µ�o�����˜���š�Œ���������µ�o�����X�����‰�]�š�Z���o�]���o�������o�o�•���Á���Œ��
�•�����v�� ���š�� �š�Z�]�•���•�š���P���X�� �d�Z���������o�o�•�������v�� ������ ���]�(�(���Œ���v�š�]�r
���š���������Ç���š�Z�����‰���o�����•�š���]�v�]�v�P���v�µ���o���µ�•���Á�]�š�Z�����}�•�]�v�}�r
�‰�Z�]�o�]���� ���Ç�š�}�‰�o���•�u�U�� �š�Z���� �����o�o�•�� �•�Z�}�Á�•�� ���Ç�š�}�‰�o���•�u�]��
���Æ�š���v�•�]�}�v�•�� �(�}�Œ�u�]�v�P�� �v���š�Á�}�Œ�l�X�� �,���•�•���o�o�[�•�� ���}�Œ�r
�‰�µ�•���o���•���Á���Œ�����•�����v�����š���š�Z�]�•���•�š���P���X���d�Z���•�����Á���Œ�����À���Œ�Ç
�•�u���o�o���˜���]�u�u���š�µ�Œ�����~�&�]�P�X���î�•�X

���š���í�ð�š�Z���Á�����l���š�Z�������}�v�v�����š�]�À�����š�]�•�•�µ�����•���‰�š�����Á���Œ��
�Á�]�����Œ�˜���>�}���µ�o���š�]�}�v���]�•���•�š�]�o�o�����}�v�š�]�v�µ���������š���š�Z�]�•���•�š���P���X
���}�Œ�š�]���}�u�����µ�o�o���Œ�Ç�����]�(�(���Œ���v�š�]���š�]�}�v�� �Á���•�� �•�š�]�o�o�� ���}�v�r
�š�]�v�µ�����X�����‰�]�š�Z���o�]���o�������o�o�•���Á���Œ�����]�Œ�Œ���P�µ�o���Œ���]�v�� �•�Z���‰��
�Á�]�š�Z���u���v�Ç���‰�Œ�}�����•�•���•�����Æ�š���v���]�v�P�����u�}�v�P���š�Z�����o�Ç�u�r
�‰�Z�}���Ç�š���•�X�� �&���Á�� �•�u���o�o�� �,���•�•���o�o�[�•�����}�Œ�‰�µ�•���o���•�� �Á���Œ��
�À�]�•�]���o�����]�v���š�Z�����u�����µ�o�o�������•�����}�v�����v�š�Œ�]�����o�o�Ç�����Œ�Œ���v�P����
���‰�]�š�Z���o�]���o�������o�o�•���Á�]�š�Z�������v�š�Œ���o�����}�•�]�v�}�‰�Z�]�o�]�����u���•�•�X

���š�� �í�ô�š�Z�� �Á�����l�� ���]�•�š�]�v�š�� �o�}���µ�o���š�]�}�v�� �Á���•�� �•�����v�X�� �d�Z��
�š�Z�]���l���Œ�����}�v�v�����š�]�À�����š�]�•�•�µ�����•���‰�š�����‰���v���š�Œ���š�����������‰���Œ
�]�v�š�}���š�Z�����•�µ���•�š���v�������}�(���P�o���v���X���>�}���µ�o���•���]�v���Œ�����•����
�]�v�� �•�]�Ì���U�� �Á�]�š�Z�� �]�v���Œ�����•���� �]�v�� �o�}���µ�o���š�]�}�v�X
���}�Œ�š�]���}�u�����µ�o�o���Œ�Ç�����]�(�(���Œ���v�š�]���š�]�}�v���Á���•�����}�u�‰�o���š��
���š�� �š�Z�]�•���•�š���P���X�� �� ���š�� �š�Z���� �‰���Œ�]�‰�Z���Œ�Ç�� �}�(�� �o�}���µ�o���•�� �v�µ�r
�u���Œ�}�µ�•�����v���������v�•�o�Ç���‰�����l�������o�Ç�u�‰�Z�}���Ç�š���•���(�}�Œ�u�r
�]�v�P�������Œ�l�o�Ç���•�š���]�v���������}�Œ�š���Æ���Á���Œ�����•�����v�X�������š���š�Z���������v�r
�š�Œ�����o�Ç�u�‰�Z�}���Ç�š���•���Á���Œ�����(���Á���Œ�����v�����(�}�Œ�u�]�v�P���o�]�P�Z�š�o�Ç
�•�š���]�v�������u�����µ�o�o���X���D�����µ�o�o�������}�v�š�]�v�µ�}�µ�•���Á�]�š�Z���}�v��
�o�}���µ�o�����š�}�����v�}�š�Z���Œ���~�&�]�P�X���ï�•�X���>���Œ�P���Œ�����o�}�}�����À���•�•���o�•
�Á���Œ�����•�����v���]�v���š�Z�����•�µ�Œ�Œ�}�µ�v���]�v�P�����}�v�v�����š�]�À�����š�]�•�•�µ��
�����‰�•�µ�o���U���š�Œ���������µ�o�������˜���‰���Œ���v���Z�Ç�u�����}�(���š�Z�Ç�u�µ�•�X
�D���v�Ç�����,���•�•���o�o�•�������}�Œ�‰�µ�•���o�����•�����v�����š���À���Œ�]�}�µ�•���•�š���P���•
�}�(�������À���o�}�‰�u���v�š�X���:�µ�À���v�]�o�����š�Ç�‰�������}�u�‰�}�•�������}�(���}�v��
�}�Œ���š�Á�}���Z�Ç�‰���Œ�š�Œ�}�‰�Z�]�����Œ���š�]���µ�o�}���‰�]�š�Z���o�]���o�������o�o�•�X���W�Œ���r
�u���š�µ�Œ�����š�Ç�‰�������}�u�‰�}�•�������}�(���•�u���o�o���P�Œ�}�µ�‰�•���}�(���Z�Ç�r
�‰���Œ�š�Œ�}�‰�Z�]���������o�o�•���•�Z�}�Á�]�v�P�������Œ�o�Ç���‰�Œ�}�����•�•���•���}�(���l���Œ���r
�š�]�v�]�Ì���š�]�}�v�U�����µ�š���Á�]�š�Z�}�µ�š�������(�o���š�š���v���������•�‰�����š�U���}�Œ����
�š���v�����v���Ç���š�}�� ���}�v�����v�š�Œ�]���� ���]�•�‰�}�•�]�š�]�}�v�X���/�v�� �u���š�µ�Œ��
�•�š���P���U���š�Z�����Œ���š�]���µ�o�}�r���‰�]�š�Z���o�]���o�������o�o�•�����‰�‰�����Œ�������(�o���š�r
�š���v���������v�������]�•�‰�}�•���������}�v�����v�š�Œ�]�����o�o�Ç�����Œ�}�µ�v�����l���Œ���r
�š�]�v�����v���������u�]�Æ���}�(�������P���v���Œ���š�������o�Ç�u�‰�Z�}���Ç�š���•�����v��
�u�����Œ�}�‰�Z���P���•�U�� �Á�]�š�Z�� �}�Œ�� �Á�]�š�Z�}�µ�š�� ���u�‰�š�Ç�� �•�‰�������X
�^�}�u�����,���•�•���o�o�[�•�����}�Œ�‰�µ�•���o�����}�(���i�µ�À���v�]�o�����š�Ç�‰���U���•�}�u��

�'�Œ�}�µ�‰�r�/���~�í�î�r�î�ì���Á�����l�•�•�W�����š���í�î�š�Z���Á�����l���P�o���v�����Á���•
�•�����v���š�}�����������}�u�‰�}�•�������}�(�������o�]�����š���������‰�•�µ�o���X



�/�v�š���:�����v���š���Z���•���î�ì�î�ì�U���ô�~�í�X�í�•�W�ó�î�ð�í�r�ð�ò�X���������/�^�^�E���î�ï�î�í�r�ð�î�ô�ó �ó�î�ð�ï

�s���]�•�Z���o�]�� �^�]�š���Œ���u�� �<�]�Œ�Á���o���U�� �^�Z���v�l���Œ�� �^�X�� ���Z���‰���š���X�� �,�/�^�d�K�'���E���^�/�^�� �K�&�� �,�h�D���E�� �&�K���d���>�� �d�,�z�D�h�^�X

�&�]�P�X�� �í�W�� �í�î�� �Á�����l�� �í�ì�Æ�� �í�•�� �����‰�•�µ�o���U�� �î�•�� ���}�v�v�����š�]�À���� �š�]�•�•�µ���� �•���‰�š���U�� �ï�•�� �>�}���r
�µ�o���U�� �ð�•�� ���o�}�}���� �s���•�•���o�U�� �ñ�•�� �/�u�u���š�µ�Œ���� ���}�v�v�����š�]�À���� �š�]�•�•�µ���� �^���‰�š���X

�&�]�P�X�� �î�W�� �� �í�î�� �Á�����l�� �ð�ì�Æ�� �í�•�� �,���•�•���o�o�[�•�� ���}�Œ�‰�µ�•���o���U�� �î�•�� �>�Ç�u�‰�Z�}���Ç�š���•�U�� �ï�•
���‰�]�š�Z���o�]���o�� �����o�o�•�X

�&�]�P�X�� �ï�W�� �í�ô�� �Á�����l�� �í�ì�Æ�� �í�•�� ���}�v�v�����š�]�À���� �š�]�•�•�µ���� �•���‰�š���U�� �î�•�� ���o�}�}���� �s���•�•���o�U�� �ï�•
�D�����µ�o�o���U�� �ð�•�� ���}�Œ�š���Æ�X

�&�]�P�X�� �ð�W�� �� �í�ô�� �Á�����l�� �ð�ì�Æ�� �í�•�� �:�µ�À���v�]�o���� �,���•�•���o�o�[�•�� ���}�Œ�‰�µ�•���o���U�� �î�•�� �/�u�u���š�� ���}�Œ�r
�‰�µ�•���o���U�� �ï�•�� �D���š�µ�Œ���� �,���•�•���o�o�[�•�� ���}�Œ�‰�µ�•���o���U�� �� �ð�•�� ���‰�]�š�Z���o�]���o�� �����o�o�U�� �ñ�•�� �>�Ç�u�r
�‰�Z�}���Ç�š���•�U�� �ò�•�� ���o�}�}���� �s���•�•���o

�&�]�P�X�� �ñ�W�� �î�ò�� �Á�����l�� �í�ì�Æ�� �í�•�� ���}�v�v�����š�]�À���� �š�]�•�•�µ���� �•���‰�š���U�� �î�•���}�Œ�š���Æ�U���ï�•�� �D���r
���µ�o�o���U�� �ð�•�� ���o�}�}���� �s���•�•���o�X

�&�]�P�X�� �ò�W�� �î�ò�� �Á�����l�� �ð�ì�Æ�� �í�•�� �����À���v�������� �� �,���•�•���o�o�� ���}�Œ�‰�µ�•���o���U�� �î�•���‰�]�š�Z���o�]���o
�����o�o�U�� �ï�•�� �>�Ç�u�‰�Z�}���Ç�š���U�� �ð�•�� ���o�}�}���� �s���•�•���o�U�� �ñ�•�� �:�µ�À���v�]�o���� �,���•�•���o�o�� ���}�Œ�‰�µ�•���o���X

�&�]�P�X�� �ó�W�� �î�ô�� �Á�����l�� �ð�ì�Æ�� �í�•�� �����À���v�������� �� �,���•�•���o�o�� ���}�Œ�‰�µ�•���o���U�� �î�•�� �:�µ�À���v�]�o��
�,���•�•���o�o�� ���}�Œ�‰�µ�•���o���U�� �ï�•�� �/�u�u���š�µ�Œ���� �,���•�•���o�o�� ���}�Œ�‰�µ�•���o���U�� �ð�•�� �����À���v������
�,���•�•���o�o�� ���}�Œ�‰�µ�•���o���U�� �ñ�•�� �>�Ç�u�‰�Z�}���Ç�š���U�� �ò�•�� ���‰�]�š�Z���o�]���o�� �����o�o�U�� �ó�•�� ���o�}�}���� �s���•�r
�•���o�X

�&�]�P�X���ô�W�����ï�î���Á�����l�� �í�ì�Æ���í�•���>�}���µ�o���U���î�•�� ���}�v�v�����š�]�À���� �š�]�•�•�µ�����•���‰�š���U���ï�•�����o�}�}��
�s���•�•���o�U�� �ð�•�� �,���•�•���o�o�[�•�� ���}�Œ�‰�µ�•���o���X



�/�v�š���:�����v���š���Z���•���î�ì�î�ì�U���ô�~�í�X�í�•�W�ó�î�ð�í�r�ð�ò�X���������/�^�^�E���î�ï�î�í�r�ð�î�ô�ó �ó�î�ð�ð

�&�]�P�X�� �õ�W�� �ï�ò�� �Á�����l�� �ð�ì�Æ�� �í�•�� �>�Ç�u�‰�Z�}���Ç�š���U�� �î�•���‰�]�š�Z���o�]���o�� �����o�o�U�� �ï�•�� �/�u�u���š�µ�Œ��
�,���•�•���o�o�� ���}�Œ�‰�µ�•���o���U�� �ð�•�� �����À���v�������� �,���•�•���o�o�� ���}�Œ�‰�µ�•���o���X

�&�]�P�X�� �í�ì�W�� �� �ï�î�� �Á�����l�� �ð�ì�Æ�� �í�•�� �����À���v�������� �,���•�•���o�o�� ���}�Œ�‰�µ�•���o���U�� �î�•�� �>�Ç�u�‰�Z�}�r
���Ç�š���U�� �ï�•�� ���‰�]�š�Z���o�]���o�� �����o�o�U�� �ð�•�� ���o�}�}���� �s���•�•���o�X

�&�]�P�X�� �í�í�W�� �ï�ô�� �Á�����l�� �í�ì�Æ�� �í�•�� ���}�v�v�����š�]�À���� �š�]�•�•�µ���� �•���‰�š���U�î�•���}�Œ�š���Æ�U�� �ï�•�D���r
���µ�o�o���U�� �ð�•�� �,���•�•���o�o�� ���}�Œ�‰�µ�•���o���U�� �ñ�•�� ���o�}�}���� �s���•�•���o�X

�&�]�P�X�� �í�î�W�� �ï�ô�� �Á�����l�� �ð�ì�Æ�� �í�•�� �����À���v�������� �,���•�•���o�o�� ���}�Œ�‰�µ�•���o���U�� �î�•�� �D���š�µ�Œ��
�,���•�•���o�o�� ���}�Œ�‰�µ�•���o���U�� �ï�•�� �>�Ç�u�‰�Z�}���Ç�š���U�� �ð�•�� ���‰�]�š�Z���o�]���o�� �����o�o�X

�}�(���‰�Œ���u���š�µ�Œ�����š�Ç�‰�������v�����u���š�µ�Œ�����š�Ç�‰�����Á���Œ�����•�����v
�~�&�]�P�X���ð�•�X

�d�Z�����P�o���v�������‰�‰�����Œ�•���š�}���������(�µ�o�o�Ç�����]�(�(���Œ���v�š�]���š���������š
�š�Z�]�•�� �•�š���P���X

�'�Z�K�h�W�r�î���~�î�í�r�î�ô���Á�����l�•�•�W�����}�v�v�����š�]�À�����š�]�•�•�µ�����}�(
�����‰�•�µ�o�������}�À���Œ�]�v�P���š�Z�����P�o���v�������������u�����À���Œ�Ç���u�µ���Z
���]�•�š�]�v���š�����š���š�Z�]�•���•�š���P���X���^���‰�š�����~�š�Œ���������µ�o�����•�����������u��
�u�}�Œ�������Æ�š���v�•�]�À�������š���š�Z�]�•���•�š���P���X�����}�v�v�����š�]�À�����š�]�•�•�µ��
�•���‰�š���� �~�š�Œ���������µ�o�����•�� ���o�•�}�� ���������u���� �š�Z�]�v�� ���v���� �(�]�v���X
���}�Œ�š���Æ�����v�����u�����µ�o�o�������������u�����À���Œ�Ç���u�µ���Z�����]�•�š�]�v���š
���š�� �š�Z�]�•�� �•�š���P���X�� �d�Z���Œ���� �Á���•�� �����v�•���� �‰�}�‰�µ�o���š�]�}�v�� �}�(
�o�Ç�u�‰�Z�}���Ç�š���•���]�v���š�Z�������}�Œ�š���Æ�����v�����(���Á���Œ���]�v���š�Z�����u���r
���µ�o�o���X�� ���o�����Œ�� �����u���Œ�����š�]�}�v�� �����š�Á�����v�� ���}�Œ�š���Æ�� ���v��
�u�����µ�o�o���� �Á���•�� �•�����v�� �~�&�]�P�X�� �ñ�•�X�� �� �� �>���Œ�P���Œ�����o�}�}���� �À���•�r
�•���o�•���Á���Œ�����•�����v���]�v���š�Z�������}�v�v�����š�]�À�����š�]�•�•�µ�����•���‰�š���X
���o�•�}�� �•�u���o�o���Œ�� ���o�}�}���� �À���•�•���o�•�� �Á���Œ���� �•�����v�� ���š
���}�Œ�š�]���}�u�����µ�o�o���Œ�Ç���i�µ�v���š�]�}�v�X���d�Z�����}���•���Œ�À���������o�}�}��
�À���•�•���o�•���Á���Œ�����}�(���o���Œ�P���Œ���•�]�Ì�����š�Z���v���š�Z���š���}�(���‰�Œ���À�]�}�µ�•
�P�Œ�}�µ�‰�X�����o�•�}���}���•���Œ�À���������o�}�}�����À���•�•���o�•���Á���Œ�����u�}�Œ��
�v�µ�u���Œ�}�µ�•���˜�����Æ�š���v�•�]�À���X�����‰�]�š�Z���o�]���o�������o�o�•���Á���Œ�����]�Œ�r
�Œ���P�µ�o���Œ���]�v���•�Z���‰�����Á�]�š�Z���u���v�Ç���‰�Œ�}�����•�•���•���(�}�Œ�u�]�v�P
�v���š�Á�}�Œ�l�X

�E�µ�u�����Œ�•���}�(���,���•�•���o�o�[�•�����}�Œ�‰�µ�•���o�����Á���Œ�����u�}�Œ�����š�Z���v
�š�Z���š���}�(���‰�Œ���À�]�}�µ�•���•�š���P���X���s���Œ�]�}�µ�•���š�Ç�‰���•���}�(���,���•�•���o�o�[�•
���}�Œ�‰�µ�•���o�����Á���Œ�����•�����v���•�µ���Z�����•���:�µ�À���v�]�o���U���‰�Œ���u���r
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�š�µ�Œ���U���u���š�µ�Œ�������v���������À���v�������X�������À���v���������š�Ç�‰�����}�(
�,���•�•���o�o�[�•�����}�Œ�‰�µ�•���o���� ���}�v�•�]�•�š�•�� �}�(���À���Œ�Ç�]�v�P�������P�Œ�����•
�}�(�������‰�}�•�]�š�]�}�v���}�(���u���š���Œ�]���o�•�����š���š�Z���]�Œ�������v�š���Œ���}�Œ���‰���r
�Œ�]�‰�Z���Œ�Ç�U���Á�Z���Œ�����•���}�š�Z���Œ�•���,�����Á�]�š�Z���������]�•�š�}�Œ�š�������•�Z���‰��
�•�����u�������š�}���š�Œ�Ç�����v�����(�µ�•�����Á�]�š�Z���}�š�Z���Œ���v�����Œ���Ç���,���X
�~�Z���]���������š�����o�•���€�ï�•���~�&�]�P�X���ò�U���ó�•

�'�Z�K�h�W�r�ï���~�î�õ�r�ï�ô���Á�����l�•�•�W���d�Z�����P�o���v�������µ�Œ�]�v�P���š�Z�]�•
�•�š���P�����Z���������v���]�v�š���Œ�v���o�����Œ���Z�]�š�����š�µ�Œ�����•�����v���]�v�������µ�o�š�U
�Á�]�š�Z�� �u���š�µ�Œ���� �Z�]�•�š�}�o�}�P�]�����o�� �‰�]���š�µ�Œ���X�� �>�}���µ�o���•�� �}�(
�o���Œ�P���Œ���•�]�Ì�����Á���Œ�����}���•���Œ�À�����X���d�Z�����š�Œ���������µ�o���Œ���(�Œ���u���r
�Á�}�Œ�l�� ���������u���� �u�}�Œ���� ���v���� �u�}�Œ���� ���]�•�š�]�v���š�� ���š�� �š�Z�]�•
�•�š���P���X�����}�Œ�š�]���}�u�����µ�o�o���Œ�Ç���i�µ�v���š�]�}�v���Á���•�����]�•�š�]�v���š�o�Ç
�}���•���Œ�À���������š���š�Z�]�•���•�š���P���X���D���š�µ�Œ�������v�����o���Œ�P���Œ�����o�}�}��
�À���•�•���o�•�� �Á���Œ���� �•�����v�� ���š�� �š�Z�]�•�� �•�š���P���X�� ���o�}�}���� �À���•�•���o�•
�Á���Œ�����]�v���Œ�����•�������]�v���v�µ�u�����Œ���Á�]�š�Z���u���š�µ�Œ�����À���•���µ�o���Œ
�(�Œ���u���Á�}�Œ�l�� �~�&�]�P�X�� �ô�U�� �í�í�•�X�� �� �� �E�µ�u���Œ�}�µ�•�� �,���•�•���o�o�[�•
���}�Œ�‰�µ�•���o���•�� �Á���Œ���� �‰�Œ���•���v�š�� �]�v�� �š�Z���� �u�����µ�o�o���X�� �s���Œ�]�r
�}�µ�•���š�Ç�‰���•���•�µ���Z�����•���:�µ�À���v�]�o���U���W�Œ���u���š�µ�Œ���U���D���š�µ�Œ��
���v���� �����À���v�������� �Á���Œ���� �•�����v�X�� �����À���v�������� �š�Ç�‰���� �}�(
�,���•�•���o�o�[�•�����}�Œ�‰�µ�•���o�����Á���Œ�����u�}�Œ�����v�µ�u���Œ�}�µ�•�����š���š�Z�]�•
�•�š���P���X���d�Z���Ç���•�Z�}�Á�����������P�Œ�����������•���Œ�]���•���}�(���]�v���Œ�����•�r
�]�v�P���u���š�µ�Œ�]�š�Ç���~�&�]�P�X���õ�U���í�ì�U���í�î�•�X

�>�}���µ�o���š�]�}�v�•�W���/�v���š�Z�����‰�Œ���•���v�š���•�š�µ���Ç���o�}���µ�o���š�]�}�v���Á���•
�‰�Œ���•���v�š�����š���í�î�š�Z���Á�����l�U�����o�š�Z�}�µ�P�Z���o�}���µ�o���š�]�}�v���•�š�]�o�o

�s���]�•�Z���o�]�� �^�]�š���Œ���u�� �<�]�Œ�Á���o���U�� �^�Z���v�l���Œ�� �^�X�� ���Z���‰���š���X�� �,�/�^�d�K�'���E���^�/�^�� �K�&�� �,�h�D���E�� �&�K���d���>�� �d�,�z�D�h�^�X
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�s���]�•�Z���o�]�� �^�]�š���Œ���u�� �<�]�Œ�Á���o���U�� �^�Z���v�l���Œ�� �^�X�� ���Z���‰���š���X�� �,�/�^�d�K�'���E���^�/�^�� �K�&�� �,�h�D���E�� �&�K���d���>�� �d�,�z�D�h�^�X

���}�v�š�]�v�µ���������š���í�î�š�Z���Á�����l���•�š���P���X�����]�•�š�]�v���š���o�}���µ�o���r
�š�]�}�v���‰�Œ���•���v�š�����š���š�Z�����í�ô�š�Z���Á�����l���•�š���P���X���'�Z���o�]�����š�����o
�€�ð�•���}���•���Œ�À�������š�Z�����o�}���µ�o���š�]�}�v�����š���í�ì�š�Z���Á�����l�X���,���Œ�Œ
�€�ñ�•���Œ���‰�}�Œ�š�������š�Z�����o�}���µ�o���š�]�}�v�����š���í�î�š�Z���Á�����l�X�����i�]�š��
���š�����o���€�í�•���(�}�µ�v�����š�Z���š���(�}�Œ�u���š�]�}�v���}�(���o�}���µ�o���•���•�š���Œ�š����
���š���õ�š�Z���Á�����l�����v�������]�•�š�]�v���š���o�}���µ�o���•���Á���Œ�����•�����v�����š
�í�î�š�Z���Á�����l�X���s���Œ�P�������š�����o���€�ò�•���Œ���‰�}�Œ�š�������v�}�š�]���������o�Ç
�Á�]������ �]�v�š���Œ�o�}���µ�o���Œ�� �•���‰�š���� ���š�� �í�ð�r�í�ò�� �Á�����l�U
�<�Œ�]�•�Z�v���u�µ�Œ�š�Z�Ç���:�s�����š�����o���€�ó�•���}���•���Œ�À�������]�š�����š���í�ò���Á�����l
�Á�Z���Œ�����•���‰�Œ���•���v�š���•�š�µ���Ç���}���•���Œ�À���������š���í�ð�r�í�ô���Á�����l�X

���}�Œ�š���Æ�����v���� �D�����µ�o�o���W���/�v���š�Z�����‰�Œ���•���v�š���•�š�µ���Ç���š�Z��
���]�(�(���Œ���v�š�]���š�]�}�v���}�(���š�Z�������}�Œ�š���Æ�����v�����š�Z�����u�����µ�o�o�����Á���•
�v�}�š�]�������� ���µ�Œ�]�v�P�í�î�š�Z�� �Á�����l�� ���µ�š�� �Á���•�� �v�}�š�� �u�µ���Z
�‰�Œ�}�u�]�v���v�š�����v�����]�š�����������u�����•�š���Œ�š�������š�}�����]�•�š�]�v�P�µ�]�•�Z
�(�Œ�}�u���í�ð�š�Z���Á�����l���•�š���P�����}�v�Á���Œ���•���Á�Z�]���Z���Á���•�����}�u�r
�‰�o���š���������š���í�ô�š�Z���Á�����l�X

�s���Œ�P�������š�����o���€�ò�•���Á���•���Œ���‰�}�Œ�š�������]�š�����š���í�ï�š�Z���Á�����l�X�����š
�í�ð�š�Z���Á�����l�����Ç���,���Œ�Œ���€�ñ�•�����v�����>�}�������Z�����v�����,���Ç�v���•�X
�€�ô�•�� �����š�Á�����v�� �í�î�š�Z�� ���v���� �í�ð�š�Z�� �Á�����l�•�� ���Ç�� �s�}�v
�'���µ�������l���Œ�X�€�õ�•�����i�]�š�������š�����o���€�í�•���Œ���‰�}�Œ�š�������š�Z���š�����]�(�(���Œ�r
���v�š�]���š�]�}�v���}�(�����}�Œ�š���Æ�����v�����u�����µ�o�o�����•�š���Œ�š���������š���õ�š�Z
�Á�����l�����v�����]�š���������}�u�����u�}�Œ�������]�•�š�]�v���š�����š���í�î�š�Z���š�}���í�ð�š�Z
�Á�����l�X

���o�}�}�����s���•�•���o�•�W���/�v���š�Z�����‰�Œ���•���v�š���•�š�µ���Ç�����o�}�}�����À���•�r
�•���o�•�� �Á���Œ���� �v�}�š�]�������� ���š�� �í�î�š�Z�� �Á�����l�U�� �^�]�v������ �š�Z��
�‰�Œ���•���v�š�� �•�š�µ���Ç�� ���Æ���u�]�v������ �(�}���š�µ�•���•�� �(�Œ�}�u�� �í�î�š�Z
�Á�����l���}�v�Á���Œ���•�U���]�š�����}�µ�o�����v�}�š�����������•�����Œ�š���]�v�������Á�Z���v
���o�}�}�����À���•�•���o�•���•�š���Œ�š�•���š�}�����‰�‰�����Œ�������(�}�Œ�����í�î�š�Z���Á�����l�X
�d�Z���Ç�����������u�����o���Œ�P���Œ�U���u���š�µ�Œ�������v�����u�}�Œ�����v�µ�u���Œ�r
�}�µ�•���]�v���•�����}�v�����P�Œ�}�µ�‰���}�v�Á���Œ���•�X

�'�Z���o�]�����š�����o���€�ð�•���Œ���‰�}�Œ�š�������š�Z���š���š�Z�Ç�u�µ�•���Á���•���À���•���µ�r
�o���Œ�� ���š�� �í�í�š�Z�� �Á�����l�� �}�(�� �P���•�š���š�]�}�v�X�� �,���Œ�Œ�� �€�ñ�•�� ���v��
�,���u�]�o�š�}�v�� ���v���� �D�}�•�•�u���v�� �€�í�ì�•�� �Œ���‰�}�Œ�š������ �š�Z���š
���Æ�š�Œ���š�Z�Ç�u�]�������o�}�}�����À���•�•���o�•�����•�•�}���]���š�������Á�]�š�Z�����}�v�r
�v�����š�]�À���� �š�]�•�•�µ���� �(�]�����Œ�•�� ���v���� �u���•���v���Z�Ç�u���o�� �����o�o�•
�•�µ�Œ�Œ�}�µ�v���]�v�P�� �š�Z���� �š�Z�Ç�u�µ�•�� �Á���Œ���� �‰�Œ���•���v�š�� ���š�� �õ�š�Z
�Á�����l�X���t�]�o�o�]���u�•�����š�����o���€�í�í�•���u���v�š�]�}�v�������}�(���š�Z���������r
�À���o�}�‰�]�v�P�� ���Œ�Ç�š�Z�Œ�}���o���•�š�]���� �����o�o�� ���Ç�� �í�ì�š�Z�� �Á�����l�� �}�o��
�š�Z�Ç�u�]�����š�]�•�•�µ���X

���‰�]�š�Z���o�]���o�� �����o�o�•�W���� ���•�� �š�Z���� �‰�Œ���•���v�š�� �•�š�µ���Ç�� �����Œ�Œ�]����
�}�µ�š���(�Œ�}�u���í�î�š�Z���Á�����l���}�v�Á���Œ�����}�v�o�Ç�U���š�Z�������‰�]�š�Z���o�]���o
�����o�o�•���Á���Œ�����•�����v���(�Œ�}�u���š�Z�]�•���Á�����l���}�v�Á���Œ���•�X���^�]�v����
�(�}���š�µ�•���•���‰�Œ�]�}�Œ���š�}���í�î�š�Z�Á�����l���Á���Œ�����v�}�š�����Æ���u�]�v����
�]�v���š�Z�����‰�Œ���•���v�š���•�š�µ���Ç�U���]�š�����}�µ�o�����v�}�š�����������•�����Œ�š���]�v����
�Á�Z���š�Z���Œ�����‰�]�š�Z���o�]���o�������o�o�•���Á���Œ�����‰�Œ���•���v�š�����š���š�Z���������Œ�r
�o�]���Œ�� �•�š���P���•�X

�t�]�o�o�]���u�•�����š�����o���€�í�í�•�U���,���u�]�o�š�}�v�����v�����D�}�•�•�u���v���€�í�ì�•
�����•���Œ�]���������š�Z�����‰�Œ���•���v�������}�(�����‰�]�š�Z���o�]���o�������o�o�•���(�Œ�}�u
�ô�š�Z�� �Á�����l�X�� �,���Ç�Á���Œ���� �€�í�î�•�� �Œ���‰�}�Œ�š������ �š�Z���š�� �š�Z��
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���‰�]�š�Z���o�]���o�����}�u�‰�}�v���v�š���}�(���š�Z�����š�Z�Ç�u�µ�•���Á���•���Œ�����}�P�r
�v�]�Ì�����o�������š���í�ì�š�Z���Á�����l�X

�,���•�•���o�o�[�•�� ���}�Œ�‰�µ�•���o���•�W���/�v�� �š�Z���� �‰�Œ���•���v�š�� �•�š�µ���Ç���š�Z��
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INTRODUCTION 

Generic or non-proprietary name is the name for the active 
ingredient in the medicine that is decided by an expert 
committee and is understood internationally. These drugs 
are usually interchangeable with branded drugs and do not 
require licence for their manufacturing. Basically, these 
drugs are marketed after the expiry date of the patent or 
other exclusive rights.1 Writing costly branded names in 
prescription seldom leads to expensive and unaffordable 

treatment.2,3 Establishment of Pradhan Mantri Bhartiya 
Janaushadhi Kendras through Pradhan Mantri Bhartiya 
Janaushadhi Pariyojana (PMBJP) is a breakthrough step to 
reduce out of pocket expenses in healthcare.4 Medical 
council of India also amended clause 1.5 of the Indian 
Medical Council (Professional Conduct, Etiquette and 
Ethics) Regulations, 2002 mandating the doctors to 
prescribe medicines by generic names in place of brand 
names.5 Prescribing generics whenever the outcome 
sought is clinical or easily measurable like drugs for pain, 

ABSTRACT 

Background: Establishment of Pradhan Mantri Bhartiya Janaushadhi Kendras 
through Pradhan Mantri Janaushadhi Pariyojana (PMBJP) is a breakthrough step 
to reduce expenses in healthcare due to costly branded names in prescription. 
Medical council of India also amended clause 1.5 of the Indian Medical Council 
Regulations, 2002 mandating the doctors to prescribe medicines by generic 
names in place of brand names. Moreover, medical practitioner nowadays has 
raised concern about education/qualification of the chemist who is being made 
the decision maker. 
Methods: In this questionnaire based cross-sectional observational study, all 
students admitted to post graduation course in academic year 2018 were included 
and those who were not willing to give consent were excluded from study. A 
knowledge, attitude and practices (KAP) questionnaire containing 12 questions 
was assessed by using true/false type and Likert scale-based questions. 
Descriptive statistics used to generate frequencies, percentages and proportions. 
Results: Majority of the population have answered positively about knowledge 
questions. Surprisingly 72.41% population �G�R�Q�¶�W know about process of new drug 
approval. Most of them agreed to pros and cons of generic drug prescribing. 
58.14% population always write generic names in their prescription. Shockingly 
74.42% population write prescription based on their knowledge from promotional 
literature by a medical representative. 
Conclusions: Findings of present study highlights usefulness of the practice of 
writing generic names in prescriptions. It also raises concern about professional 
qualification of the chemist who will be decision maker in drug delivery to 
consumers. 
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blood pressure, infections, and so forth will surely reduce 
treatment cost. While switching to generics may lead to 
therapeutic failure in drugs requiring careful titration and 
close tolerances like anticonvulsants, antifungals, thyroid 
replacement, and others.6 Moreover, medical practitioner 
nowadays have raised concern about education/ 
qualification of the chemist who is being made the decision 
maker. This chemist empowerment could increase prices 
as they may sell brands with higher absolute margins.7 

With this background, this questionnaire based cross 
sectional study is designed to assess knowledge, attitude 
and practice about generic drug names usage in 
prescription. 

METHODS 

This questionnaire based cross sectional observational 
study was conducted at Department of Pharmacology, 
Swami Ramanand Teerth Government Rural Medical 
College, Ambajogai, Maharashtra, India with study 
objective to assess the existing knowledge, attitude and 
practices of post graduate students on generic drug names 
usage in prescription. All the students admitted to post 
graduation course in academic year 2018 were included in 
this study. Those who were not willing to give consent 
were excluded from study. After explaining the benefits 
and risks of participation in the study to each subject to the 
fullest extent possible about the study, in language and 
terms they are able to understand; the investigator obtained 
written informed consent from all the participants prior to 
entering the study. All the participant was gathered on the 
day of data collection. A KAP questionnaire containing 12 
questions (knowledge 04, attitude 04, and practice 04) was 
given to each participant. They were provided 5 minutes to 
fill the questionnaire. Participants taking extra time were 
excluded from the study. The participants KAP was 
assessed by using true/false type and a Likert scale-based 
question whose responses ranged from �³�V�W�U�R�Q�J�O�\ �D�J�U�H�H�Æ to 
�³�V�W�U�R�Q�J�O�\ �G�L�V�D�J�U�H�H�´ and �³�D�O�Z�D�\�V�Æ to �³�Q�H�Y�H�U�� 

Statistical analysis was done using Graph Pad Prism 
Software Version 6. Simple descriptive statistics were 
used to generate frequencies, percentages and proportions.�� 

RESULTS 

Total 43 doctors participated in this study. Among them 19 
were males and 24 females. The analysis was done using 
five-point response options of the Likert scale for attitude 
and practice questionnaire and true or false type options for 
assessing knowledge. 

All participants know that generic drugs are cheaper than 
branded drugs. Majority, about 72.41% participants know 
that generic and branded drugs are equipotent. Surprisingly 
only 27.59% participants know about new drug 
development process and majority 72.41% failed to answer 
question about new drug approval correctly. Nearly 
86.21% participants aware about new pharmaceutical 
policy 2017 (Table 1). 

Table 1: Knowledge questionnaire. 

Knowledge Questionnaire True (%) False (%) 
Generic drugs are cheaper 
than branded drugs. 

100 0 

Generic drugs are low in 
potency and efficacy compared 
to branded drugs. 

27.59 72.41 

Newly approved drugs are 
available as branded drugs only. 

27.59 72.41 

New pharmaceutical policy 
2017 recommends use of e-
prescription for generic drugs. 

86.21 13.79 

Majority (95.02%) of participants believe that writing 
generic names in prescription is a good practice and must 
be made mandatory. Most of them (86.05%) also believe 
that this practice will help in establishing a transparent 
doctor patient relationship.  

On the other hand, majority (65.12%) were concerned 
about usefulness and availability of generic drugs in all 
clinical conditions, while 76.75% think that writing generic 
names in prescription will give liberty to pharmacist to 
select any available brand which will be more profitable for 
him. About 6.98% to 13.95% participants were undecided 
about their attitude (Table 2). 

 

Table 2: Attitude questionnaire. 

Practice of writing generic names in 
prescription 

Strongly agree 
(%) 

Agree 
(%) 

Undecided 
(%) 

Disagree 
(%) 

Strongly 
disagree (%) 

Is a good practice and must be made mandatory? 25.58 67.44 6.98 0 0 
Is impossible in some medical conditions. 2.33 62.79 13.95 16.28 4.65 
Along with generic drug stores will help in 
establishing a transparent doctor patient 
relationship. 

16.28 69.77 11.63 2.33 0 

Will provide liberty to pharmacist to supply 
from various available brands. 

16.28 60.47 13.95 9.3 0 
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In practice questionnaire, majority of the participants 
shown positive response about consideration of cost before 
prescribing and allowing patients to choose among various 
available brands. 

Surprisingly large proportion of participants (90.70%) rely 
on promotional literature for knowledge upgradation and 
�G�R�Q�¶�W consider other sources of drug information (Table 3). 

 

Table 3: Practice questionnaire. 

Practice questionnaire Always (%) Usually (%) Sometimes (%) Seldom (%) Never (%) 
Do you consider cost of a drug before 
prescribing? 

74.42 11.63 11.63 0 2.33 

Do you update your knowledge with 
promotional literature by a medical 
representative? 

46.51 27.91 16.28 4.65 4.65 

Do you allow patients to choose among 
different available brands of a particular 
drug? 

46.51 18.6 16.28 6.98 11.63 

Do you write generic names in your 
prescription? 

58.14 27.91 6.98 4.65 2.33 

DISCUSSION 

In the present study, good percentage of participants have 
considerable knowledge about generic medicines, and they 
have positive attitude about the safety, efficacy and quality 
of generic medicines.  

Fortunately, the Indian context is better than that noted in 
other countries. In a study conducted in Auckland, New 
Zealand, only 51% of the respondents had heard of the 
phrase �³�J�H�Q�H�U�L�F drug.� 8́ Naing C et al, assessed knowledge 
of the medications taken by the population of Malaysia, 
noting that 85.8% did not know the term �³�J�H�Q�H�U�L�F �G�U�X�J�´�� 
86.3% did not know how to reply on the quality of generic 
drugs compared to reference drugs and 86.9% did not know 
about price differences between generic and reference 
drugs.9 The good results obtained among the Indian 
population can be attributed to awareness-heightening and 
popularization programs for generic drugs, run by the 
Indian Government and the pharmaceutical companies 
producing these types of medications. All participants are 
aware of Jan Aushadhi scheme of Govt. of India whose 
purpose is to set up generic drug stores around the country 
which is contrary to the finding of Badwaik R et al, (Table 
1).10  

High numbers of participants agree that to reduce overall 
health expenditure generic medicines are an important tool. 
The cost of generic medicines has been found to be up to 
91% less than that of the innovator medicine in India.11-13  

In this study, most of the respondents believed in efficacy 
of generics and being bioequivalent to their innovator 
counterparts they can be interchangeable with a branded 
drug. Similar findings were obtained by Thomas R et al, 
Davit BM et al. and Gupta S et al.14-16 

Many participants believe that prescribing generic drugs is 
impossible in some clinical conditions due to non-
availability or less efficacy (Table 2). However, this effect 
is not exclusive to generics. This may also be blamed on 
inter-individual variations, which is a serious problem 
consisting of a loss of pharmacological efficacy and 
adverse effects. Some of the factors associated with the 
variability of the pharmacological and therapeutic effects, 
are age, pregnancy and the presence of disease.17 In fact, 
there are situations in which a specific medication may 
present a therapeutic response other than the expected 
outcome or the patient may even be refractory to 
pharmacological treatment in some cases. For example, 
one third of patients with depression are refractory to 
pharmacological treatment.18 

In present study, author have found that most of the doctors 
prescribe generic medicines. These findings are similar to 
that of Gupta S et al.16 Many admitted that most of the 
times their prescriptions are influenced by promotional 
literature and they believe that they prescribe branded 
drugs which is similar to the finding of another study 
(Table 3).10   

Surprisingly only 27.59% participants know about new 
drug development process and majority 72.41% failed to 
answer question about new drug approval correctly. This 
finding suggested strong need of knowledge upgradation of 
health care providers (Table 1). 

Small sample size is the major limitations of this study. 
Thus, findings of this study cannot be generalized. Author 
have only studied the doctor�¶s perception and 
understanding regarding generic medicines. It would be 
appropriate to analyse the perception and understanding of 
other health care professionals as well as patients.  



Jadhav RR et al. Int J Basic Clin Pharmacol. 2019 May;8(5):1030-1033 

                       
                 

                               International Journal of Basic & Clinical Pharmacology | May 2019 | Vol 8 | Issue 5    Page 1033 

CONCLUSION 

In spite of shortcomings the findings of present study 
cannot be neglected. The data about knowledge, attitude 
and practice of post graduate resident doctors about writing 
generic names in prescriptions is generated through this 
study. Without doubt it highlights usefulness of this 
practice. It also raises concern about professional 
qualification of the chemist who will be decision maker in 
drug delivery to consumers. Study also recommends need 
of knowledge upgradation of health care providers. 
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INTRODUCTION 

Hypertension (HTN) and Diabetes mellitus (DM) are both 
independent risk factors for ischemic heart disease but 
hypertension associated with Non-Insulin Dependent 
Diabetes Mellitus (insulin resistance and 
hyperinsulinemia) is likely to accelerate the process of 
atherogenesis.1 In recent years, adequate data from well-

designed randomized clinical trials have demonstrated the 
effectiveness of aggressive treatment of hypertension in 
reducing both complications associated with diabetes and 
the need for retinal photocoagulation.2 

Therapeutic guidelines have been issued by the WHO and 
Joint National Committee (JNC VIII) which emphasizes 
control of systolic blood pressure (SBP) and diastolic 

ABSTRACT 

Background: Drug utilization study is an important tool to study the clinical use 
of drugs and its impact on healthcare system. DUS in patients with HTN and DM 
is essential to observe the changing prescribing attitude of physicians with the 
aim to promote rational use of drugs and to minimize the adverse drug reactions. 
Methods: A cross sectional observational study was conducted on randomly 
selected patients attending medicine outpatient department in a tertiary care 
hospital. Drug prescription sheets of 600 patients were studied for 18 months 
from January 2016 to June 2017 and the prescribing pattern was analysed using 
the World Health Organization basic drug indicators. 
Results: Total 2029 drugs were prescribed to 600 patients that belonged to 
various classes. The average number of drugs prescribed per encounter was 3.4. 
Majority (61.5%) drugs were prescribed using generic names. Percentage 
encounters with the antibiotics and injections were 6.3 and 11.5 per cent 
respectively. 38% drugs were prescribed from the 20th edition of WHO Model 
List of Essential Medicines. PDD in the current study was found to be 
significantly less than WHO DDD in all drugs. All of the prescriptions in the 
present study conformed to WHO guidelines and majority of them with JNC VIII 
guidelines.  
Conclusions: The findings of this study are comparable to those of other studies. 
However, there is a scope of improvement in areas such as overdosing, 
prescribing more by generic names instead of brand names and from WHO Model 
List of Essential Medicines. 
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blood pressure (DBP) with age and comorbidity specific 
treatment cut-offs. The adherence of physicians to such 
guidelines can be evaluated by drug utilization studies. 

HTN and Diabetes Mellitus frequently coexist specially 
with increasing age. HTN is about twice as common in 
patients with DM than in those without (8%). In �+�H�O�V�L�Q�N�L�¶�V 
heart prevalence study, incidence of HTN is 30% amongst 
NIDDM patients.3 Thus drug utilization studies carried out 
at frequent intervals to evaluate and analyse the drug 
therapy in Hypertension associated with Non-Insulin 
Dependent Diabetes Mellitus(NIDDM) is very essential to 
observe the changing prescribing attitude of physicians 
with the aim to promote rational use of drugs and to 
minimize the adverse drug reactions (ADRs).4 This study 
is proposed to evaluate the utilization pattern of drugs 
prescribed for HTN with DM in adult patients attending 
out-patient department (OPD) in a government tertiary 
care hospital in Maharashtra, the compliance of drug 
prescriptions with Standard Treatment Guidelines and side 
effects, if  any, will be recorded.  

METHODS 

This was a cross sectional observational study conducted 
on randomly selected patients attending outpatient 
department (OPD) of medicine in a tertiary care teaching 
hospital. Institutional Ethics Committee approval was 
obtained prior to the conduction of the study. Total of 600 
patients were enrolled in the study as per the following 
inclusion and exclusion criteria over a period of 18 months 
from January 2016 to June 2017. Data was obtained from 
the drug prescription sheets of hypertensive diabetic 
patients of age 35 years or more attending medicine OPD. 

Inclusion criteria 

�x Patients having diabetes and hypertension. 
�x Patients with age 35 years or more. 
�x Patients with co-morbidities related to HTN and DM. 
�x Patients visiting the outpatient department 

Exclusion criteria 

�x Patient not willing to consent for the study. 
�x Patients receiving drugs for diseases other than HTN, 

DM and their complications. 
�x Patients having end organ damage at the time of 

diagnosis of HTN and DM. 

The treatment given was segregated for various WHO 
DUS indicators such as average number of drugs per 
encounter, percentage of drugs prescribed by 
generic/brand name, percentage of various routes of drug 
administration, percentage of drugs prescribed in fixed 
dose combinations and percentage of drugs prescribed 
from WHO model list of essential medicines. The drugs 
were classified according to the anatomical therapeutic 
classification based on their chemical, pharmacological, 
and therapeutic properties. The drug utilization was 

measured using parameters such as Defined daily dose 
(DDD), prescribed daily dose (PDD), and PDD/DDD 
ratio. 

Calculations 

Drug usage in our study was obtained using following 
formula 
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Prescribed Daily Dose (PDD) in our study is calculated 
using formula:�� 
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Statistical analysis 

Statistical analysis was done by using Microsoft office 
Excel 2007. 

RESULTS 

It was observed that out of total 600 patients, 322(54%) 
were males and 278 (46%) were females. The mean age of 
the study population was 62 years. Majority of the patients 
belonged to the age group of 61 years to 70 years which 
constituted 40% of the total study population. Total 2029 
drugs were prescribed to 600 patients that belonged to 
various classes of anti-diabetic and anti-hypertensive 
drugs. Some prescriptions also consisted of drugs for the 
treatment of other co-morbidities and complaints. The 
minimum and maximum numbers of drugs per 
prescription were 2 and 9 respectively. Out of the total 
drugs prescribed, 92 (4.5%) were fixed drug combinations 
(FDCs) and out of total prescriptions of 600, 15.3% 
consisted of FDCs as summarised in Table 1. 

Table 1: Distribution of FDCs among various classes 
of drugs. 

Class FDCs Percentage 
Anti-diabetic Drugs 17 18.5 
Anti-hypertensive Drugs 20 21.7 
Others 56 60.9 
Total FDCs 92 100 

Combination of Atorvastatin and Aspirin was the most 
common FDC. In treatment of co-existing diabetes and 
hypertension, multiple drugs were prescribed, the 
minimum number was two and maximum was five.  
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Out of all the combinations prescribed for the treatment of 
DM and HTN, biguanides along with calcium channel 
blockers was most commonly prescribed combination 
followed by Biguanides and Angiotensin Converting 
Enzyme Inhibitors. Metformin was most commonly 
prescribed Biguanides and Amlodipine was most 
commonly prescribed Calcium Channel Blocker. 

Drugs were also prescribed for some other diseases along 
with DM and HTN. The percentage of presence of these 
illnesses in total sample population of our study is 
summarised in the Figure 1. 

 

Figure 1: Diseases treated other than DM and HTN. 

As shown in the Figure 1, the most common diseases 
presenting along with diabetes and hypertension, in this 
study are Unstable Angina and Ischemic heart disease. The 
commonly reported complaints were gastric discomfort 
(2.3%) and cough (2.2%). Some not so common were 
palpitations, loose motions and constipation. 

WHO core drugs use indicators 

The average number of drugs prescribed per encounter in 
our study was 3.4 considering the total number of drugs 
prescribed to be 2029.  
 
Percentage of drugs prescribed by generic name/brand 
name  
 
Around 60% of drugs were prescribed by their generic 
names (Table 2).  
 
As shown in Table 2, 47 (61.5%) drugs were prescribed 
using generic names and 782 (38.5%) drugs were 
prescribed using brand names.  
 
Out of all the anti-diabetic drugs prescribed, majority were 
prescribed by their brand names (56.5%) and majority of 
antihypertensive drugs were prescribed using generic 
names (90%).Various other WHO core drug indicators 
studied are mentioned in the Table 3.  

Percentage of drugs prescribed from the essential drug 
list and from the hospital dispensary list 

Out of 63 different drugs, 24 (38%) were from the 20th 
edition of WHO Model List of Essential Medicines and 33 
(52%) were from the National List of Essential Medicines 
of India, 2016. 25 drugs (40%) were from hospital 
formulary list. 

Table 2: Number of drugs prescribed by generic 
name/ brand name. 

Route 

Drugs 
prescribed 
by generic 
name 

Drugs 
prescribed 
by brand 
name 

Total 

Anti-diabetic 
drugs 

361 468 829 

Anti-hypertensive 
drugs 

611 65 676 

Others 275 249 524 
Total 1247 782 2029 

Table 3: WHO core drug indicators. 

Total 
encounters 

Core drug 
indicator 

Encounters  Percentage 

600 

Percentage 
encounters 
with the 
antibiotic 

38 6.3 

600 

Percentage 
of 
encounters 
with an 
injection 

69 11.5 

 

Drug use pattern as per ATC/DDD system  

The ATC codes and DDD of the drugs commonly 
prescribed was found using the WHO reference DDDs and 
ATC codes website and is mentioned in Table 4. 

The DDD and PDD for drugs commonly prescribed in this 
study were calculated and are mentioned in Table 5. It is 
also important to take into consideration the difference 
between PDD and DDD, if  found to be substantial, when 
evaluating and comparing drug utilization figures.  

Appropriateness of the prescriptions was analysed using 
Joint National Committee (JNC VIII) and World Health 
Organization guidelines for the management of diabetic 
hypertensive patients. Various combinations of 
antihypertensives and antidiabetics were used in the 
sample population. All of the prescriptions in the present 
study conformed to WHO guidelines. Majority of 
prescription were also conforming with JNC VIII 
guidelines except a few as shown in Figure 2.

Angina

IHD

OA

Body ache

CVA

URTI

Dyslipidemia

COPD
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Table 4: ATC codes and DDD of the drugs commonly prescribed. 

Sr. No. Name of drug Route of drug administration ATC code WHO DDD (gm) 
1. Insulin Injection A10AE01 40 U 
2. Glimepiride Oral A10BB12 2 mg 
3. Metformin Oral A10BA02 2g 
4. Glibenclamide Oral A10BB01  10 mg 
6. Voglibose Oral A10BF01 Not defined 
7. Pioglitazone Oral A10BG03 30 mg 
8. Enalapril Oral C09AA02 10 mg 
9. Telmisartan Oral C09CA07 40mg 
10. Amlodipine Oral C08CA01 5 mg 
11. Hydrochlorothiazide Oral C03AA03 20 mg 
12. Furosemide Oral C03CA01 40 mg 
13. Spironolactone Oral C03DA01 75 mg 
14. Torsemide Oral C03CA04 15 mg 
15. Metoprolol Oral C07AB02 0.15 g 
16. Atenolol Oral C07AB03 75 mg 
17. Carvedilol Oral C07AG02 37.5 mg 
18. Betaxolol Oral C07AB05 20 mg 
19. Amoxicillin Oral J01CA04 1 g 
20.  Aspirin Oral B01AC06 1 tablet 
21. Atorvastatin Oral C10AA05 20 mg 
22. Diclofenac Oral M01AB05 0.1 g 
23. Ranitidine Oral A02BA02 0.3 g 
24. Isosorbide Dinitrate Oral C01DA08 60 mg 

Table 5: DDD and PDD of drugs prescribed in our study. 

Name of drug ATC code WHO DDD (gm) Drug use in current study Prescribed Daily Dose 
Insulin A10AE01 40 U 477 0.182648 
Glimepiride A10BB12 2 mg 4132.5 0.009132 
Metformin A10BA02 2 g 405 0.000046 
Glibenclamide A10BB01  10 mg 195 0.000009 
Voglibose A10BF01 Not defined - - 
Pioglitazone A10BG03 30 mg 75 0.000137 
Enalapril C09AA02 10 mg 1897.5 0.000046 
Telmisartan C09CA07 40mg 735 0.000183 
Amlodipine C08CA01 5 mg 5760 0.000023 
Hydrochlorothiazide C03AA03 20 mg 37.5 0.000091 
Furosemide C03CA01 40 mg 172.5 0.000183 
Spironolactone C03DA01 75 mg 40 0.000342 
Torsemide C03CA04 15 mg 20 0.000068 
Metoprolol C07AB02 0.15 g 12.5 0.000685 
Atenolol C07AB03 75 mg 1140 0.000342 
Carvedilol C07AG02 37.5 mg 8.75 0.000171 
Betaxolol C07AB05 20 mg 15 0.000091 
Amoxicillin J01CA04 1 g 125 0.004566 
Aspirin B01AC06 1 tablet 1200 0.004566 
Atorvastatin C10AA05 20 mg 2070 0.000091 
Diclofenac M01AB05 0.1 g 832.5 0.000457 
Ranitidine A02BA02 0.3 g 352.5 0.001370 
Isosorbide Dinitrate C01DA08 60 mg 102.5 0.000274 
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Figure 2: Adherence to JNC VIII guidelines. 

Angiotensin Converting enzymes and angiotensin receptor 
blockers, recommended as first line agents in diabetic 
hypertensive patients were prescribed in only 298 (49.7%) 
prescriptions. Also, it was observed that in none of the 
prescriptions, were the patients advised any form of life-
style changes, dietary modifications or physical exercises 
along with the prescribed medications. In the current 
study, 600 prescription sheets of diabetic hypertensive 
patients attending medicine outpatient department and 
satisfying all the inclusion criteria were analysed.  

DISCUSSION 

Demographic characteristics of study population 

In this study it was observed that majority of the patients 
suffering from diabetes and hypertension belonged to the 
age group of 61 to 70 years (39.5%) the mean age was 62 
years. This corroborates with the results of the study 
conducted by Sweileh et al, in which the mean age of the 
patients was 64 years.5 It may be because of the increasing 
inactivity, obesity and stress along with increasing age.  

In this study it was observed that males (53.7%) were more 
commonly affected as compared to females (46.3%). 
Similar finding was observed in the studies conducted by 
Hussain et. al. and Shah et al, where the males were seen 
to be more commonly affected than females with the 
percentage of affected males being 56.4% and 52% 
respectively.6,7 The reason for higher prevalence of 
diabetes and hypertension in males as compared to females 
may be because of the lifestyle differences among both 
such as higher consumption of alcohol by males along with 
occupational stress. 

Drug prescribing pattern in study population 

In the current study total 2029 drugs were prescribed, it 
was found that average drug per prescription was 3.4 
which was less as compared to the that in the study 
conducted by Sandozi et al (4.7%) and greater than that in 
the study conducted by Sweileh et al (1.42).4,7 This 

difference may be because of the varied demographic 
profiles of the sample population and variation in the 
prescribing habits of the practitioners. 

In prescribing practices, average drug per prescription is 
an important tool. It is higher, 3.4 in this study as compared 
to the recommended limit of two drugs per encounter and 
the international average of 2.2 drugs per prescription.8 

The prescribing trend in the present study is suggestive of 
polypharmacy. Polypharmacy, is known to be associated 
with significant drug interactions, adverse drug reactions 
and consequently a potential for increased hospital 
admissions. The possible reason for this practice could be 
lack of accuracy in diagnosis, easy availability of multiple 
drugs or lack of awareness of various guidelines for 
treatment. However, this study consisted of analysis of two 
diseases coexisting, which necessitates prescription of two 
or more drugs. 

Out of the total drugs prescribed 15.3% were fixed dose 
combinations (FDCs) which was found to be less than that 
in the studies conducted by Shal et. al. and Johnson et. al. 
in which the FDCs were reported to be 18% and 24% 
respectively.7,9 In the present study the use of FDCs of 
antihypertensive and antidiabetic drugs is justified as 
combination of certain drugs that act by different 
mechanisms is pharmacologically favourable as it has 
additive therapeutic effects and adverse effects are 
mutually annulled. For example, tachycardia caused by 
dihydropyridine calcium channel blockers (e.g. 
Amlodipine) is counteracted by beta blockers.  

In this study 38.5% drugs were prescribed by their brand 
names and 61.5% of the drugs were prescribed by their 
generic name. It is comparable to the findings of the study 
of Solanki et al, which reported the prescription of 74% of 
the drugs by their generic names.10 Though, the number of 
generic drug prescriptions in our study is satisfactory, 
there is still scope of improvement. 

Generic drug prescription is especially important for 
developing countries like ours as generic substitution 
substantially decreases cost of therapy. Thus, awareness 
regarding the same needs to be improved. Widespread use 
of generic drugs can immensely benefit patients of chronic 
diseases like Diabetes mellitus and Hypertension. As, 
these patients are on lifelong therapy, reduction in cost of 
medicines is helpful for both short term as well as on long 
term basis. 

Out of 600 encounters included in this study, antibiotics 
were prescribed in 38 (6.3%) encounters which was 
slightly greater than that found in the study carried out by 
Hussain et al (4.8%).6 

Out of total 600 prescriptions, injections were prescribed 
in only 11.5% of the prescriptions remaining drugs were 
prescribed by oral route which was similar to the findings 
of the study conducted by Hussain et. al, in which the 
injection use was 11.43%.6 The preference to use of oral 
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drug therapy was seen in this study which may be due to 
the ease of administration, availability of drugs and better 
compliance of patients with regard to oral use of drugs and 
the study being an outpatient department based study. 

The drugs from National Essential List of Medicine 
(NLEM) and World Health Organisation Model list of 
Essential Medicine were 52% and 38% respectively, out of 
63 different drugs. The prescription from NLEM was 
found to be lesser in this study in comparison to that 
reported in the results of the study of Solanki et al. 
(74.4%).10 Higher number of drug prescription from these 
essential lists is an important indicator of safe and effective 
treatment of common diseases affecting a population and 
promotion of the rational use of medicines .Thus they help 
optimize the available health resources of a country. 

Unstable Angina, Ischemic Heart Disease and 
Cerebrovascular Accidents were the most common 
comorbidities that were present in this study. This may be 
because of the fact that Diabetes and Hypertension are two 
leading risk factors which hasten the development of 
atherosclerosis and as a result lead to the development of 
Myocardial Infarction and Stroke. Thus, timely 
management of diabetes and hypertension along with 
lifestyle changes is advisable.  

Cough and Gastric discomfort were the most commonly 
seen adverse effects in this study. Based on literature and 
available data it can be stated that cough might be 
associated with Angiotensin Converting Enzyme 
Inhibitors and gastric discomfort with Metformin. It was 
observed that, some adverse drug reactions were mitigated 
by symptomatic treatment but should also have been 
evaluated for their cause and treated by dose reduction or 
prescription of alternative medication. Such ameliorative 
steps reduce patient�¶s discomfort and improve compliance. 

In current study, both NLEM and hospital drug formulary 
list were available with the hospital dispensary. Out of 
total 63 different drugs, 25% were from hospital 
formulary. It is important for the physicians to consult the 
hospital formulary for safe and cost effective treatment. 

Drug use pattern as per ATC and DDD systems 

Anatomical Therapeutic Chemical (ATC) classification 

Commonly prescribed drugs (except fixed drug 
combinations) were classified according to the Anatomical 
Therapeutic Chemical (ATC) and Daily Defined Dose 
(DDD) classification. The ATC classification system and 
the DDD as a measuring unit are recommended by the 
WHO for drug utilization studies for the ease of 
representation and comparison of drug utilisation statistics 
at national, international and other levels and thus improve 
the quality of research.11 

A Defined Daily Dose (DDD) is assigned for drugs that 
already have an ATC code. It is the assumed average 

maintenance dose per day for a drug used for its main 
indication in adults and provide a fixed unit of 
measurement independent of price, currencies, package 
size and strength enabling comparisons between 
population groups.11 

The prescribed daily dose (PDD) is the average dose that 
is prescribed in accordance with a representative sample of 
drug prescriptions.11 PDD in the current study was found 
to be significantly less than WHO DDD in all drugs. This 
difference may be attributed to difference in the area of the 
patient coverage, sample size of the study, health facility 
and prescribing attitude of the physicians and awareness of 
patients regarding the treatment received.  

In the present study 568 (95%) prescriptions were in 
accordance to the JNC VIII guidelines. The patients 
received thiazide-type diuretic or Angiotensin converting 
Enzyme Inhibitor or Angiotensin Receptor Blocker or 
Calcium Channel Blockers, alone or in combination and 
the patients were seen to be maintained on blood pressure 
target of <140/90 in patients below 60 years of age and 
<150/90 in patients sixty or more years. The drug 
treatment titration strategy was that in case of failure of 
single drug treatment of Hypertension, second drug was 
added instead of trying maximum dose of the first 
medication. All patients in the current study were managed 
according to the protocol suggested by World Health 
Organisation for management of diabetes and 
hypertension. However, the lifestyle changes suggested by 
the same guidelines such as, smoking cessation, control of 
glucose and lipid rich diet intake, moderation of alcohol 
consumption, reduction of sodium intake and moderate to 
vigorous physical activity, were not observed to be advised 
to these patients.  

The data was collected from the prescription sheets of 
patients and from the electronic medical databases, thus 
obviating the chance of �+�D�Z�W�K�R�U�Q�H�¶�V effect which 
concerns research participation, the consequent awareness 
of being studied, and possible impact on behavior.12 In this 
study the data of drug utilization pattern was studied using 
internationally accepted parameters such as drug 
utilization metrics e.g. ATC/DDD classification, PDD and 
those evolved by WHO. Presentation of data based on 
internationally accepted parameters helps valid 
comparison with other such studies. In addition, the 
compliance of prescribing trends in this study with 
guidelines of WHO and JNC VIII was also studied. 

However, there are certain limitations of the current study. 
The present study was conducted in a single institute. 
Studies in different institutes and from different 
geographical area would cover varied population and 
could be more appropriate than homogenous population 
coverage in this study. Also, there was male 
preponderance in this study. Thus, the results may not be 
extended to the general population as well as to females 
with certainty. The study was based on WHO core 
prescribing indicators which are derived from the data 
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obtained from the whole world population whereas the 
population being entirely Indian in this study, substantial 
differences are seen to be present in the ATC/DDD data.  

CONCLUSION 

In conclusion, this study provides an insight into 
demographic profile, various combinations of drugs 
prescribed, adverse reactions, comorbid conditions 
encountered and drug prescription pattern in diabetic 
hypertensive patients. The data on drug utilisation pattern 
was fairly comparable to other studies conducted in 
various parts of India. 

This study emphasizes that it is necessary for the physician 
to be aware of the standard treatment guidelines such as 
those given by WHO and JNC VIII for the treatment of 
diabetic hypertensive patients and prescribe the drugs 
accordingly. Prescribing the drugs according to standard 
treatment guidelines would mitigate possibility of 
polypharmacy and the adverse effects associated with the 
use of multiple drugs and the cost of therapy which may 
improve compliance of patients. Adherence of the 
physician to standard treatment guidelines is especially 
important while treating diseases such as diabetes and 
hypertension that have a high tendency to accelerate the 
cardiovascular morbidity and mortality.  

Along with pharmacotherapy it is very essential to advice 
the patients regarding life-style changes which play an 
adjuvant role, especially in non-communicable, chronic 
diseases like diabetes and hypertension This approach may 
have beneficial effects in control of diabetes and 
hypertension and subsequently prevent associated 
cardiovascular complications. 

This study highlights the need for improving the 
prescribing pattern in our setting by adhering more to the 
WHO model list of essential medicines and by increasing 
the generic drug prescription. Thus, physicians should be 
sensitized regarding rational pharmacotherapy; 
prescribing by generic names and restricting drugs to 
essential bare minimal in adequate doses and judicious use 
of antibiotics. 

All of these preventive and educational measures along 
with rational drug prescribing practices would largely help 
in bringing down the mortality and morbidity associated 
with hypertension and diabetes in a developing country 
like ours. 
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INTRODUCTION 

Ischemic heart disease (IHD) is a condition in which there 
is an inadequate supply of blood and oxygen to a portion 
of the myocardium, it occurs if  there is imbalance between 
myocardial oxygen supply and demand. The common 
cause of myocardial ischemia is atherosclerosis of 
epicardial coronary artery/arteries which leads to regional 
reduction in myocardial blood flow and inadequate 
perfusion of the myocardium supplied by the involved 
coronary artery.1  

Ischemic heart disease (IHD) is one of the leading causes 
of mortality and it is also a primary cause of premature 
mortality and disability in developing countries like India.2 
Noncommunicable diseases (NCDs) kill 40 million people 
each year, equivalent to 70% of all deaths globally. Each 
year, 17 million people die from a NCD before the age of 
seventy, and 87 percentages of premature deaths occur in 
low and middle-income countries. Cardiovascular diseases 
account for most non-communicable diseases deaths, (17.7 
million population yearly) which is followed by cancers 
(8.8 million), respiratory diseases (3.9 million), and 
diabetes (1.6 million).3 

ABSTRACT 

Background: Drug utilization pattern studies helps to screen, assess and propose 
appropriate modifications in prescription practices, this would help to make 
patient care rational and cost effective. Study was intended to analyse the drug 
prescribing pattern for treatment of Ischemic heart disease using WHO indicators. 
Methods: This is a cross sectional observational study conducted on ischemic 
heart disease patients admitted at inpatient department of medicine in a tertiary 
care teaching hospital. The study consisted of analysis of drug utilization pattern 
of prescribed drugs. 
Results: IHD was more commonly seen in males (70.06%) than females 
(29.94%). IHD was most commonly seen in patients of age group of 61-70 year. 
Drugs prescribed to patients belong to various therapeutic classes ranging from 
anti-platelets, anticoagulants, anti-anginal, antithrombin, thrombolytic, 
hypolipidemics. The most commonly prescribed therapeutic class of drugs was 
antiplatelet (86.26%) followed by hypolipidemic (82.25%) and ACE inhibitors 
drugs (46.60%). Average number of drugs per encounter was 7.70. Drugs were 
prescribed by their generic names were 29.99%. Out of total study group 22.06% 
patients were prescribed at least one antibiotic. Injections were prescribed only in 
1392 (27.86%) out of 4995 drugs. Of total drugs 3270 (65.45%) of drugs were 
from National List of Essential Medicines-2016 (NLEM -2016) and 2774 
(55.53%) drugs prescribed were from WHO-EML-2016. 
Conclusions: Risk of artery disease increased with increasing age. IHD was more 
common in males than females. The most commonly prescribed drug classes in 
Ischemic heart disease were anti-platelet drugs followed by hypolipidemic 
agents. 
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The World Health Organization (WHO) and Global 
Burden of Disease Study also have highlighted increasing 
trends in years of life lost (YLLs) and disability-adjusted 
life years (DALYs) from IHD in India. In India, studies 
have reported increasing IHD prevalence over the last 60 
years, from 1% to 9%-10% in urban populations.4 Striking 
features of IHD epidemiology in India are high mortality 
rates, premature CHD, and increasing burden.5 Among the 
causes for this rising burden, the upcoming pandemic of 
obesity and diabetes further enhances the estimates of CV 
mortality and healthcare costs over the next decades. 

Despite the stress on primary prevention, CV risk factors 
are still poorly. In chronic conditions such as hypertension, 
ischemic heart disease (IHD) and cardiac failure, the 
progressive use of multiple drugs is common. 
Polypharmacy is associated with an increased morbidity 
with increasing in the costs. Prescribing multiple drugs 
often leads to inappropriate utilization of drugs, lower 
adherence to treatment and increase in chances of side 
effects. 

The risk factors for ischemic heart disease include 
dyslipidemia (high apolipo-protein B / apolipo-protein A1 
ratio), tobacco use, smoking, hypertensive and /or diabetic 
patients, obese, physical sedentariness, lowfruits and 
vegetable intake, and stress.6 Drugs play important role in 
promoting health of patients who are seeking treatment for 
various ailments, however to get these desired effects 
drugs should be safe and efficacious. Drugs must be 
utilized judiciously.  

Drug utilization pattern studies helps to screen, assess and 
propose appropriate modifications in prescription 
practices; this would help to make patient care rational and 
cost effective. Rational drug prescribing is defined patients 
receive medications appropriate to their clinical needs, in 
doses that meet their own individual requirements, for an 
adequate period of time, and at the lowest cost to them and 
their community.7  

Drug utilization studies are influential aid to ascertain the 
role of drug in the society. The World Health Organization 
(WHO) has defined drug utilization research as the 
marketing, distribution, prescription and use of drugs in a 
society, with special emphasis on the resulting medical, 
social and economic consequences.8 Drug therapy is 
available often at an unaffordable price. Hence, it is very 
important to realize that dispensing inappropriate and 
irrational drugs for treatment of various disease leads to 
potential hazards.9 It is globally a major concern. So it is 
very important to review the drug utilization pattern 
periodically, to ensure its safety and efficacy.10 

World Health Organization (WHO) and International 
Network of Rational Use of Drugs (INRUD) have 
provided guidelines of rational drug use. When applied, 
these indicators give fair idea about prescription pattern, 
availability of drugs and patients comprehension about 
therapy. It helps to overcome the shortcoming and enhance 

the performance from day to day.11 Indiscriminate use of 
drugs in ischemic heart disease patient may lead increased 
adverse events. Still, very scanty data is available 
regarding drug utilization pattern in Ischemic heart disease 
treatment. In the given circumstances, present study is 
proposed to investigate prescription and drug utilization 
practices in ischemic heart disease patients admitted in 
Medicine ward in a government tertiary care hospital in 
Maharashtra. 

METHODS 

Methodology 

This is a cross sectional observational study conducted on 
ischemic heart disease patients admitted at inpatient 
department of Medicine in a tertiary care teaching hospital.  

The study consisted of analysis of drug utilization pattern 
of prescribed drugs. 

Study population 

All ischemic heart disease patients admitted in medicine 
inpatient department were enrolled in the study as per the 
following inclusion and exclusion criteria over a period of 
January 2016-June 2017. 

Inclusion criteria 

All diagnosed cases of in-patients with ischemic heart 
disease during the study period (January 2016- June 2017).  

Exclusion criteria 

�x Patient not willing to consent for the study 
�x Outpatients Department (OPD) patients 
�x Patients who were under day care management 

Statistical analysis  

The statistical analysis was done with the help of Microsoft 
Excel 2010 software. 

RESULTS 

Demographic data 

�$�U�R�X�Q�G�����������S�D�W�L�H�Q�W�¶�V���G�D�W�D�����Z�K�R���Z�H�U�H���D�G�P�L�W�W�H�G���G�X�U�L�Q�J���-�D�Q-
2016 to June 2017, was collected and analyzed. The 
demographic data is shown in Figure 1 as follows.   

IHD was more commonly seen in males (70.06%) than 
females (29.94%). IHD group patients were divided 
according to age in 7 classes. As per study analysis, IHD 
was most commonly seen in patients of age group of 61-70 
year. The mean age of study group was 65.32 Years. (Age 
wise details are as shown in (Table 1). 



Sawant MP et al. Int J Basic Clin Pharmacol. 2019 Jul;8(7):1473-1478 

                       
                 

                               International Journal of Basic & Clinical Pharmacology | July 2019 | Vol 8 | Issue 7    Page 1475 

 

Figure 1: Gender wise distribution of patients 

Table 1: Age group wise distribution of patients. 

Age group Number Percentage (%) 
20-30 Yrs 9 1.38 % 
> 30-40 Yrs 21 3.24 % 
>40-50 Yrs 76 11.72 % 
>50-60 Yrs 124 19.13 % 
> 60-70Yrs 278 42.90 % 
>70-80 Yrs 108 16.66 % 
>80 Yrs 32 4.93 % 

Total 4995 drugs were prescribed to 648 patients of 
Ischemic heart disease during our study. The number of 

drugs ranged from 4-14 per patient with average of 7.70 
drugs per patient. (Table 2). 

Table 2: Number of drugs prescribed  
per prescription. 

 

No. of drugs 
No. of 
prescriptions 

Percentage 
(%) 

4 13 2.00 % 
5 42 6.49 % 
6 67 10.35 % 
7 145 22.41 % 
8 167 25.81 % 
9 106 16.38 % 
10 79 12.21 % 
11 25 3.86 % 
12 2 0.30 % 
14 1 0.15%  

 

Drugs prescribed to patients belong to various therapeutic 
classes ranging from anti-platelets, anticoagulants, anti-
anginal, antithrombin, thrombolytic, hypolipidemics. The 
most commonly prescribed therapeutic class of drugs was 
anti-platelet (86.26%) followed by hypolipidemic 
(82.25%) and ACE inhibitors drugs (46.60%).  Mostly 
commonly prescribed drug was clopidogrel (86.26%) 
followed by atorvastatin (82.5%), aspirin (82.09%), 
enalapril (46.60%), asosorbide dinitrate 25.92%, 
furosemide (P) 20.84%, metoprolol 12.96%, Amlodipine 
10.33%, Furosemide 4.93%, digoxin 3.3%, atenolol 
1.85%. (Figure 2). 

 

 

Figure 2: Percentage of drugs prescribed as per drug class.
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Out of total 4995 of drugs prescribed, maximum drugs 
71.19% were prescribed in oral formulations. (Figure 3) 
followed by intravenous (22.95%) and subcutaneous (4%), 
as shown in Figure 3.  

 

Figure 3: Various routes of drug administration 
WHO core drug use indicators. 

Prescribing indicators 

�x Average number of drugs per encounter 
�x Total of 4994 drugs were prescribed to 648 patients. 

So, average number of drugs per encounter was 7.70. 
Out of total 4995 of drugs prescribed, maximum 
drugs 71.19 % were prescribed in oral formulations 

�x Percentage of drugs prescribed by generic names 
�x In previous studies reviewed, prescribing drugs with 

brand names was commonly observed practice. In 
current study prescription analysis showed that 1498 
(29.99%) drugs were prescribed by their generic 
names 

�x Percentage of encounters with antibiotics prescribed:  
�x In present study, antibiotics were prescribed to few 

patients. Out of 648 prescriptions, 143 (22.06%) were 
having at least one antibiotic 

�x Percentage of encounters with injections prescribed 
Injections were prescribed only in 1004 (26.89%) out 
of 4995 drugs 

�x Percentage of drugs prescribed from essential drug 
list or formulary 

�x Of total drugs 3270 (65.45%) of drugs were from 
National List of Essential Medicines -2016 (NLEM -
2016) and 2774 (55.53%) drugs prescribed were from 
WHO-EML-2016 

DISCUSSION 

Drug utilization studies are useful to determine the 
behavior of the use of medicines in a society.12 Since past 
few years many research drug utilization studies are being 
performed worldwide to assess and to understand the safe 
and more effective drug utilization, these studies are 
indicating that irrational drug use is a universal 
phenomenon. Countries like India are becoming global 
epicenter for various diseases like ischemic heart disease 

and diabetes. Hence, it is the need of the time to decrease 
the risk factors and to improve the treatment strategies for 
these diseases.12  

Around 648 �S�D�W�L�H�Q�W�¶�V prescriptions were analyzed from 
medicine ward for 18 months. Study results indicated that 
male (70.06%) patients had a high frequency of ischemic 
heart disease incidences as compared to female (29.94%) 
patients which were in accordance to Nagabushan H. et al, 
and Sreedevi K et al.13,14 As per Dawalji S et al, 72.94% 
patients were male and 27.06% were female as per other 
study by Tamilselvan T et al, 69.1% accounts for males 
and 30.8% accounts for females as per Sreedevi K et al, 
gender-wise distribution showed males 61.5% 
predominance, whereas, females were 38.5%.14,15,16 
Whereas, similar study by Shankar R et al, showed the 
female (51.94%) predominance over males (48.06%).17 
The study results were found to be consistence with most 
of the previous studies and indicated that male are more 
prone to coronary artery disease as compared to female.  

WHO core drug use indicators  

Average number of drugs per prescription 

In current study, the number of drugs prescribed ranged 
from four to fourteen per patient. So, average number of 
drugs per prescription was 7.70. It is comparable to the 
average number of drugs prescribed in the studies of 
Nagabushan H et al, (7.8).13 It is much less as compared to 
the findings of Sandozi T et al, (9.93) and little higher than 
Shankar R et al, 3.39 drugs per patients.17,18  

This difference can be due to variation in drug prescription 
habits and patient need and sometimes choice of patients. 

Percentage of drug prescribed by generic names 

In this study, data analysis showed that 1498 (29.99%) 
drugs were prescribed by with generic names. In study by 
Nagabushan H et al, drugs prescribed by their generic 
names were 52.9% which is higher than present study 
while in the study of Sandozi T et al, were 6%.13,19 This is 
much less as compared to present study. Similar findings 
were reported in study Shankar R et al, (36.43%).17 A 
prescription could be considered as appropriate if  
prescribed in the form of generic drugs. This would help 
in reducing the cost of treatment for the patients. It also 
helps in decrease prescription writing errors and confusion 
in dispensing of different brand names which sound alike 
and/or spell similar. 

Percentage of encounters with antibiotics 

In present study, antibiotic is one of the prescribed 
therapeutic classes of drugs. Out of 648 prescriptions, 143 
(22.06%) were having at least one antibiotic. This finding 
is much lower than the similar studies by, Christain RP et 
al, 37.9%, Nagabushan H et al, 40.20%, Dawalji S et al, 
92.94%, and higher than the study by Tamilselvan T et al, 

Intravenous
23%

Subcutaneous
4%

Oral
71%

Inhalation
2%
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16 3.20%.13,15,16,19 This is in accordance to WHO 
recommendation for use of minimum required antibiotics, 
which helps to decrease the polypharmacy, decrease 
chances of developing resistance, and adverse drug 
reactions  

Percentage of encounters with injections 

In this study, injections were prescribed only in 1392 
(27.86%) out of 4995 drugs. In a similar study of 
Nagabushan H et al, 100% drugs were given by 
injections.13 These findings are in contrast with those of 
studies of Shankar R et al,were injectable preparations 
used for only 7.89% of drugs.17 Lower usage of injectable 
drugs is in accordance WHO recommendations as oral 
route is safer than injections. 

Percentage of drugs prescribed from National List of 
Essential Medicines (NLEM) 

In this study, out of total 4995 drugs, 3270 (65.45%) of 
drugs were from National List of Essential Medicines 
(NLEM) and 2774 (55.53%) drugs prescribed were from 
World Health Organization Essential Medicines List 
(WHO-EML). Some other similar studies cited in the 
literature e.g. Nagabushan H et al, 75.1% and Shankar R 
et al, 60.32% drugs were prescribed from WHO-EML.13,17 
Higher percentage of prescribed drugs from NLEM may 
be indicative of rational prescribing. Adherence to NLEM 
for drug prescription not only promotes the rational use of 
medicines but also optimize the available health resources 
of a country.  

This study had few limitations. It was conducted at a single 
tertiary healthcare centre. Studies with data from multi-
centric group of population in similar context would give 
additional information on this aspect. This study 
population was relatively homogenous. Hence, this study 
results may not be generalized to other population. It was 
a quantitative type of drug prescribing pattern study with 
the WHO core prescribing indicators and therefore 
determining the quality of diagnosis and the 
appropriateness of treatment was beyond scope of 
prescribing indicators.  
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INTRODUCTION 

Though the drugs are prescribed for the desirable 
therapeutic effects, but they are not devoid of adverse 
effects/ side effects and hence drugs should be judicious 
prescribed considering their likely unwanted harmful 
effects. An adverse drug reaction (ADR) is defined by the 
World Health Organization (WHO) as any noxious, 
unintended, or undesired effect of a drug that occurs at 
doses used in humans for prophylaxis, diagnosis, or 
therapy.1 Adverse drug reactions take place nearly day-
to-�G�D�\�� �L�Q�� �K�H�D�O�W�K�� �F�D�U�H�� �L�Q�V�W�L�W�X�W�L�R�Q�V�� �D�Q�G�� �F�D�Q�� �D�I�I�H�F�W�� �S�D�W�L�H�Q�W�¶�V��
quality of life, often causing considerable morbidity and 
sometimes even mortality.2 

Pharmacovigilance activity has been introduced to 
monitor and analyses any such unwanted effects of drugs. 
As per WHO, Pharmacovigilance (PV) is defined as the 
science and activities relating to the detection, 
assessment, understanding and prevention of adverse 
effects or any other drug-related problem. Adverse drug 
reaction (ADR) are common in the patients who are 
suffering from severe and complex disease process or are 
on multiple drugs, leading to possibility of drug-drug 
interactions.  

Multiple factors influence ADR susceptibility, including 
multiple drug therapy, disease severity, age, and the type 
and number of drugs prescribed.3 Hence attention has 
been given to recognizing the patient population at risk, 
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the drugs most frequently responsible, and the likely 
causes of ADRs. An upsurge in the number of drugs on 
the market, an aging population, and an upward trend in 
polypharmacy are contributing factors to the incidence 
and prevalence of ADRs worldwide. Adverse drug 
reactions may lead to loss of belief in or have undesirable 
feelings toward their doctors and may lead to pursue self-
medication, which may thus increase further ADRs. 
Around 5% of all hospital admissions are the result of an 
ADR, and around 10%�± 20% of in patients will have at 
least one ADR during their hospital stay.4 The actual 
incidence of ADRs may be even greater because some 
ADRs mimic natural disease states and may thus go 
undetected and/or unreported. Although some ADRs 
present as minor symptoms, others are serious and cause 
death in as many as 0.1%�±0.3% of hospitalized patients.5 

Adverse drug reactions should be quickly identified and 
managed to limit their detrimental effects on the patient. 
The cost of managing ADRs can be high, whether they 
occur in the inpatient or the outpatient setting. Because 
the clinical diagnosis of an ADR is not always obvious, 
practitioners often order additional laboratory tests or 
procedures to investigate the cause of a pa�W�L�H�Q�W�¶�V��
sufferings.5 

Since drugs are intended to relieve suffering, patients find 
it particularly offensive that they can also cause disease. 
It has been reported that ADRs account for 5% of all 
hospital admissions and occur in 10�±20% of hospitalized 
patients.6 An overall incidence of serious and fatal ADR 
among hospitalized patients is 6.7% and 0.32%, 
respectively. Sometimes, ADR-related costs, such as 
hospitalization, surgery and lost productivity, exceed the 
cost of the medications.4 The recent epidemiological 
studies have estimated that adverse drug reactions are the 
fourth to sixth leading causes of death.7 Moreover, 
detection of ADRs has become increasingly significant 
because of introduction of a large number of potent toxic 
chemicals as drug in last two or three decades. Thus, it 
became very crucial to monitor both known and unknown 
adverse effects of medicines. 

Though ADRs are of great concern to the general public, 
medical profession, pharmaceutical industry and 
regulatory authorities, the concept of ADR reporting is 
still new in India and reporting of ADRs is infrequent. 
Govt. of India under the guidance of Ministry of Health 
and Family Welfare has initiated an ADR reporting 
program known as Pharmacovigilance Program of India 
and has established adverse drug reaction monitoring 
centers in various tertiary care hospitals across the 
country to monitor ADRs.8 However, from this region 
still there is underreporting of ADRs. Hence, this study 
was undertaken to record and analyze adverse drug 
reactions reported from various departments of a tertiary 
care hospital situated at Rural Medical College, 
Maharashtra. We have also analyzed ADRs for causality 
and severity. 

METHODS 

An observational, cross-sectional study was carried out 
for 12 months from January 2018 to December 2018 at a 
Rural Medical college and Hospital in Maharashtra, 
India. ADRs were reported from outpatient departments 
as well as from wards of cardiology, dermatology, 
gynaecology, medicine, ophthalmology, paediatric, 
psychiatry, TB and chest, and neurology department of 
the hospital. Those cases which were identified and 
reported by physicians of this hospital were considered as 
an ADR and recorded. The collected information 
�L�Q�F�O�X�G�H�G�� �S�D�W�L�H�Q�W�¶�V�� �L�Q�L�W�L�D�O���� �D�J�H���� �J�H�Q�G�H�U���� �U�H�S�R�U�W�L�Q�J��
department of the hospital, description of the reaction, 
duration of reaction, name of the suspected drug causing 
reaction, and outcomes. Drugs causality assessment was 
�S�H�U�I�R�U�P�H�G���E�\���1�D�U�D�Q�M�R�¶�V���S�U�R�E�D�E�L�O�L�W�\���D�V�V�H�V�V�P�H�Q�W���V�F�D�O�H���D�Q�G��
�+�D�U�W�Z�L�J�¶�V�� �F�U�L�W�H�U�L�R�Q�� �Z�Ds used for severity assessment.9,10 
Attempt of Rechallenge was not found in any patient. 
Outcome of the patients with ADR were recorded as 
fatal, fully recovered (patient fully recovered during 
study period), recovering (patient recovering, but not 
fully recovered during study period) and unknown 
(insufficient information and not documented). 

Inclusion criteria 

All the suspected ADRs that may be due to the 
medications, both prescribed and over the counter, taken 
by patients either as inpatients or outpatients, that were 
ultimately noted. 

Exclusion criteria 

The use of alternative system of medicines such as 
Ayurveda, Homeopathy, Unani, etc. as well as over 
prescribing, over dosage, excess consumption and 
patients taking more than ten prescription drugs were 
excluded. All mentally retarded, drug addicted, and 
unconscious patients were also excluded from the study. 
Patients admitted due to alcohol or drug abuse, a suicide 
attempt or admissions planned more than 24 h in advance 
were not recorded. Naranjo ADR probability scale for 
causality assessment.  

Statistical analysis 

Description statistics were used for data analysis with the 
help of Microsoft Excel. 

RESULTS 

In this study, 256 patients were reported to experience 
ADR during study period. Most of the patients (52.37%) 
were reported from in-patient departments and rests 
(47.63%) were reported from outpatient department of the 
hospital. The mean age of the patients was 35.56 years; 
youngest patient was of 1 year 6 months and oldest being 
81 years. Majority of the patients (55.07%) experienced 
ADRs belonged to age group of 21�±40 years (Figure 1). 
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Out of 256 patients, 122 (47.64%) patients were male 
while 134 (52.36%) patients were female as shown in 
Table 1.  

 

Figure 1: Age distribution of patients with ADRs. 

Table.1 Gender distribution in study population. 

Gender Number Percentage (%) 
Male 122 47.65 
Female 134 52.34 

Table 2: Types of ADRs. 

 Number Percentage (%) 
Skin rash/ Itching / 
Hypersensitivity 

69 34.37 

Swelling (local area) 18 7.03 
Anemia 17 6.64 
Diarrhea 16 6.25 
Fever 7 2.73 
Dizziness 6 2.34 
Steven Jonson 
syndrome 

2 0.78 

Breathlessness 2 0.78 
Others 100 39.06 

In this study, 256 ADRs were reported from various 
departments of the hospital. Of all reported ADRs, most 
common ADR was rash and itching / Hypersensitivity 
(34.37%) and followed by local swelling (7.03%). (Table. 
2) The antibiotics and antiretroviral (ART) was most 
common drugs reported to causing ADRs, as shown in 
Figure 2. Skin was the most commonly affected organ 
system (54.32%). 

Table 3: Causality assessment of ADRs. 

Types Number Percentage (%) 
Probable 194 75.78 
Possible 28 10.93 
Definite 32 12.50 

�$�F�F�R�U�G�L�Q�J���W�R���W�K�H���1�D�U�D�Q�M�R�¶�V algorithm scale, 194 (75.78%) 
assumed ADRs were probable, 28 (10.93%) ADRs were 
reported as possible and 32 (12.50%) ADRs were 
reported as definite (Table 3). According to Hartwig 
severity assessment scale, most of the ADRs were mild 
208 (81.25%), moderate 26 (10.15%) and 20 (7.81%) 
ADR report was severe (Table 4). Most of the patients 
with ADRs 251 (98.04%) were completely recovered 
after treatment and 5 (1.96%) ADRs had lost to follow up 
hence their outcome was unknown. 

 

Figure 2: Class of drugs causing ADRs. 

Table 4: Severity assessment of ADRs. 

Severity Number Percentage (%) 
Severe 20 7.81 
Moderate 26 10.15 
Mild 208 81.25 

DISCUSSION 

In this study, 256 ADRs were reported during study 
period. Most commonly it occurred in age group of 21-40 
years. Though, elderly patients are more prone to ADRs 
but in this study ADRs were reported in younger age 
group as it is likely that this population was attending 
hospital more frequently to study center. Elderly 
predisposes to ADRs due to changed pharmacokinetics 
and pharmacodynamics, co-morbidity from chronic 
diseases, disease burden, severity of illness, 
polypharmacy and use of inappropriate drugs. 11 It has 
been observed in this study that ADRs were more 
common in females as compared to males. Majority of 
ADRs were reported from female patients than from male. 
The female gender was associated with higher risk of 
ADRs than male.12,13 Similar results have been reported 
by Singh et al were 67.67% of study population of ADRs 
was females.14 

But as per previous study by Priyadharsini et al and 
Mandavi et al, ADRs are most commonly seen in 
Pediatric and geriatric group of patients as they are 
susceptible groups for ADR more frequently. But the 
result of our study does not match with these studies.15,16 
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Most of the ADRs were reported from Medicine 
department and ART center this might be due to the 
increasing awareness among physicians regarding ADR 
reporting. Similar kind of results were reported from 
previous study Shamna et al and Lihite et  al.17,8 

In this study, rash and itching, hypersensitivity reaction, 
local swelling, anemia, diarrhea were commonly reported 
ADRs. Steven Jonson syndrome (SJS) is rare but 
potentially life threatening serious ADR which was also 
reported in our study, although in two patients but as it 
life threatening reaction patients were treated accordingly 
on priority basis with final outcome of complete recovery 
and no mortality.  

In our study, majority of the ADRs were associated with 
ART drugs and antibiotics drugs. Similar results were 
obtained by study done by Singh et al and Laskar et al 
were antibiotics commonly associated with adverse drug 
reaction.14,18 As per analysis of data obtained most of 
reported ADRs were probable 75.78%, followed by 
definite 12.50% and possible was 10.93%. As per 
Hartwig criteria most of the ADR reports were mild in 
nature and recovered during study period. These findings 
are similar to the previous studies done by Arulmani et al 
and Shrivastava et al.19,20 

Limitations  

This study suffers the main drawback of spontaneous 
reporting system i.e. underreporting. Thus, ADR 
monitoring should be strengthened in this diversified 
region by sensitizing and encouraging healthcare 
providers to report ADRs.   

CONCLUSION 

The Antimicrobials, antibiotics and ART drugs were 
reported to cause majority of ADRs in this tertiary care 
center. The commonly reported ADR in this study was 
rash and itching. This study suggests that there is a need 
of spontaneous ADR reporting from all the departments 
of this tertiary care hospital for monitoring and 
assessment of ADRs. This study also warrants further 
research in this part of India for the development of 
possible intervention strategies to reduce burden of 
ADRs. Present study revealed that, more awareness about 
the importance of Pharmacovigilance have to be provided 
among the health care professionals by way of ADR 
bulletins, seminars and workshops. Also, more studies 
with comprehensive sample size need to be conducted in 
Indian population to know the exact incidence and 
prevalence of ADRs. 
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