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�˦ ˢˠ˘� �̨ ˢ˟˜˗˔ˬ� �x ˘˥˜ˢ˗˦ʡ� �̌ ˛˘˥˘� �̝ ˥˘� �̝ ˡ� �̝ ˩˘˥˔˚˘� �s ˙� �ʥʣ� �˦ ˧˨˗˘ˡ˧˦� �̃ˡ� �˧˛˘� �ɣ ˢ˥ˡ˜ˡ˚� �̝ ˡ˗�
�̝ ˙˧˘˥ˡˢˢˡʡ�
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�x ˥˜ˢ˥˜˧ˬ�˦˧˨˗˘ˡ˧˦�ˢˡ�˪˘˘˞˟ˬ�˕˔˦˜˦�˗˨˥˜ˡ˚�ˇ˘˥ˠ�ʧʡ�

�̌ ˘˔ˠ�ˆˣ˘˖˜˙˜˖ʭ�

�Ɣ� �ʛʾ˔˛ʜ��ˀ ˜˫˘˗��̝ ˕˜˟˜˧ˬ� �̊ ˥ˢ˨ˣ˜ˡ˚��˧ˢ��̝ ˦˦˜˦˧��˪ ˜˧˛��˦ ˧˨˗˘ˡ˧��̟ ˢˡ˙˜˗˘ˡ˖˘��̝ ˡ˗��̇ˢ˥��x ˥ˢˠˢ˧˜ˡ˚�
�ʕ ˨˔˟˜˧˔˧˜˩˘�˔˦�˪˘˟˟�˔˦�ˤ˨˔ˡ˧˜˧˔˧˜˩˘�˚˔˜ˡ˦ʡ�

�Ɣ� �ʛʾ˔˛ʜ� �̒ ˢ˟˗˜ˡ˚� �l ˨ˠ˕˘˥ʠ˧˔˟˞� �̟ ˜˥˖˟˘˦� �̃ˡ� �̟ ˟˔˦˦˥ˢˢˠ˦� �˧ˢ� �̊ ˘ˡ˘˥˔˧˘� �˪ ˜˗˘˥� �˦ ˧˨˗˘ˡ˧�
�̆ ˡ˚˔˚˘ˠ˘ˡ˧�˔ˡ˗�˜ˡ˩ˢ˟˩˘ˠ˘ˡ˧�˜ˡ�˦˘˦˦˜ˢˡ˦ʡ�

�Ɣ� �ʛ˃˨˥ʜ�ʹˢ˖˨˦˜ˡ˚�ˢˡ�˧˛˘�˨˦˘�ˢ˙�ˠ˔˧˘˥˜˔˟˦�˜ˡ�ˀ˔˧˛˦�˪˜˧˛�ˣ˥˜ˢ˥˜˧ˬ�˟˘˔˥ˡ˘˥�˦˧˨˗˘ˡ˧˦ʡ�
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�ʫ�ˢ˙�ʤʥ�ʴˇ�˦˧˨˗˘ˡ˧˦�˥˘ˠ˔˜ˡ˘˗�˔˧�ʴˇ�˘˫ˣ˘˖˧˔˧˜ˢˡ˦�
�ʦ�ˢ˙�ʤʥ�ʴˇ�˦˧˨˗˘ˡ˧˦�˛˔˗�˗˥ˢˣˣ˘˗�˧ˢ�ʵʸʿ˂ˊ�˘˫ˣ˘˖˧˔˧˜ˢˡ˦�

�˂ ˩˘˥˔˟˟ʟ�ʬ�ˢ˙�ʤʥ�ʴˇ�˦˧˨˗˘ˡ˧˦�˛˔˗�˥˘ˠ˔˜ˡ˘˗�˔˧ʟ�ˢ˥�˔˖˖˘˟˘˥˔˧˘˗�˙˥ˢˠ�ʴˇ�˘˫ˣ˘˖˧˔˧˜ˢˡ˦ʡ�ʛʪʨʘʜ�

�̂ ˨ˠˠ˔˥ˬ�ˢ˙�˂˨˧˖ˢˠ˘˦�
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�˂ ˩˘˥˔˟˟ʟ�ʥʥ�ˢ˙�ʦʪ�ʵʸʿ˂ˊ�ˢ˥�ˊʸʿʿ�ʵʸʿ˂ˊ�˦˧˨˗˘ˡ˧˦�˙˜ˡ˜˦˛˜ˡ˚�˧˛˘�ˬ˘˔˥�˛˔˗�˘˫ˣ˘˥˜˘ˡ˖˘˗�
�̝ ˖˖˘˟˘˥˔˧˘˗�ˣ˥ˢ˚˥˘˦˦�ʛʨʬʘʜ�

�ʠˁˢˡ˘�ˢ˙�˧˛˘�ʥʣʥʤ�˃˥˜ˢ˥˜˧ˬ�ʿ˘˔˥ˡ˘˥˦�˪˛ˢ�˪˘˥˘�˔˦˦˘˦˦˘˗�ʴ˧�˘˫ˣ˘˖˧˔˧˜ˢˡ˦�˔˧�˧˛˘�˘ˡ˗�ˢ˙�ʥʣʥʤ�
�˥˘˧˨˥ˡ�˧ˢ�ʵ˘˟ˢ˪�ˢ˥�ˊ˘˟˟�ʵ˘˟ˢ˪�˘˫ˣ˘˖˧˔˧˜ˢˡ˦�˜ˡ�ˀ˔˧˛˦�˔˧�˧˛˘�˘ˡ˗�ˢ˙�ʥʣʥʥ�

�˂ ˈˇʶ˂ˀʸ�
�˂ ˩˘˥˔˟˟ʟ�ʬ�ˢ˙�ʤʥ�ʴˇ�˦˧˨˗˘ˡ˧˦�˛˔˗�˥˘ˠ˔˜ˡ˘˗�˔˧ʟ�ˢ˥��̝ ˖˖˘˟˘˥˔˧˘˗�˙˥ˢˠ�ʴˇ�
�̆ ˫ˣ˘˖˧˔˧˜ˢˡ˦�ʛʪʨʘʜ�

�ʠˇ˘˔˖˛˘˥˦�˔˥˘�˔˕˟˘�˧ˢ�ˠ˔˞˘�˗˜˥˘˖˧�˟˜ˡ˞˦�˕˘˧˪˘˘ˡ�˧˛˘˜˥�ˣ˘˥˦ˢˡ˔˟�˧˘˔˖˛˜ˡ˚�˔ˡ˗�˖ˢ˔˖˛˜ˡ˚�˚ˢ˔˟�
�˧ˢ�˜ˠˣ˥ˢ˩˘˗�˟˘˔˥ˡ˘˥�ˢ˨˧˖ˢˠ˘˦�

�˂ ˈˇʶ˂ˀʸ�
�ʁ ˢˡ˙˜˥ˠ˘˗�˧˛˥ˢ˨˚˛�ʴ˧˧˘˦˧˔˧˜ˢˡ�ˣ˥ˢ˖˘˦˦ʡ�ʴ˟˟�˧˘˔˖˛˘˥˦�˥˘˙˘˥˘ˡ˖˘˗�˃ʺʶ�˔ˡ˗�˨˦˘�
�s ˙�˩˜˗˘ˢ�˘ˡ˛˔ˡ˖˘˗�ˣ˘˘˥�˖ˢ˔˖˛˜ˡ˚�˧ˢ�˜ˠˣ˔˖˧�ˢˡ�˦˧˨˗˘ˡ˧�ˢ˨˧˖ˢˠ˘˦�˜ˡ�ˀ˔˧˛˦ʡ�
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�ʁ ˢˡ˧˜ˡ˨˘˗� �˪ ˢ˥˞� �̃ˡ˧ˢ� �̋ ˜˥˟˦Ϡ� �̝ ˖˛˜˘˩˘ˠ˘ˡ˧� �̨ ˔˦� �̊ ˘ˡ˘˥˔˧˘˗� �̝ � �ʩʘ� �˟˜˙˧� �̃ˡ� �˧˛˘� �x ˥ˢˣˢ˥˧˜ˢˡ� �s ˙� �̊ ˜˥˟˦�
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�˅ ˘˔˦ˢˡ˦�˙ˢ˥�ˉ˔˥˜˔ˡ˖˘�
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�˩ ˜˗˘ˢʠ˘ˡ˛˔ˡ˖˘˗� �̟ ˢ˔˖˛˜ˡ˚� �˩ ˘˥ˬ� �˨ ˦˘˙˨˟� �̃ˡ� �̝ ˡ˔˟ˬ˦˜ˡ˚� �˧˛˘˜˥� �˧˘˔˖˛˜ˡ˚� �̝ ˡ˗� �˟˘˔˥ˡ˜ˡ˚�
�x ˥ˢ˚˥˔ˠˠ˘˦��̝ ˡ˗��˧˛˘˜˥� �̠ ˘˟˜˕˘˥˔˧˘��̝ ˖˧˦� �s ˙� �˧˘˔˖˛˜ˡ˚��̃ˡ��˧˛˘��˦ ˨˕˝˘˖˧��s ˙��ˀ ˔˧˛˦ʡ��́ ˛˜˟˦˧�
�˧ ˛˘˥˘� �˪ ˔˦� �̝ � �̊ ˥˘˔˧� �̠ ˘˔˟� �s ˙� �̇ ˢ˖˨˦� �˧ ˢ� �̆ ˡ˛˔ˡ˖˘��̟ ˢ˔˖˛˜ˡ˚��x ˥˔˖˧˜˖˘� �̠ ˨˥˜ˡ˚��˧ ˛˘� �̇ ˜˥˦˧��ʥ�
�˧ ˘˥ˠ˦� �s ˙� �˧ ˛˘� �ˬ ˘˔˥ʟ� �x ˥˜ˢ˥˜˧˜˘˦� �̟ ˛˔ˡ˚˘˗��̠ ˨˥˜ˡ˚��˧ ˛˘� �˦ ˘˖ˢˡ˗��ʥ� �˧ ˘˥ˠ˦ʟ� �ɣ ˘˔ˡ˜ˡ˚��˟˘˦˦�
�˧ ˜ˠ˘� �˪ ˔˦� �̠ ˘˗˜˖˔˧˘˗� �˧ ˢ� �̟ ˢ˔˖˛˜ˡ˚� �̟ ˢˡ˩˘˥˦˔˧˜ˢˡ˦� �̝ ˡ˗� �˩ ˜˗˘ˢ� �̝ ˡ˔˟ˬ˦˜˦� �̃ˡ� �̌ ˘˥ˠ˦��ʦ�
�̝ ˡ˗� �ʧʡ� �ʁ ˢ˔˖˛˜ˡ˚� �˧ ˜ˠ˘� �˪ ˜˟˟� �̞ ˘� �x ˥ˢ˧˘˖˧˘˗� �̃ˡ� �ʥʣʥʦ� �˧ˢ� �̆ ˡ˔˕˟˘� �˧˛˘� �̊ ˔˜ˡ˦� �˧ˢ� �̞ ˘�
�ɣ ˔˜ˡ˧˔˜ˡ˘˗ʡ�

�Ɣ� �̌ ˛˘� �˨ ˦˘� �s ˙� �̂ ˪˜˩˟� �x ˥ˢ˩˜˗˘˗� �˧ ˘˔˖˛˘˥˦� �˪ ˜˧˛� �˩ ˜˗˘ˢ� �̆ ˩˜˗˘ˡ˖˘� �s ˙� �˧ ˛˘˜˥� �̆ ˙˙˘˖˧˜˩˘ˡ˘˦˦ʟ�
�̝ ˡ˗� �˧ ˛˘� �̝ ˖˧˦� �s ˙� �˧ ˘˔˖˛˜ˡ˚� �˪ ˛˜˖˛��˪ ˘˥˘� �ɣ ˢ˦˧� �̆ ˙˙˘˖˧˜˩˘ʟ� �˧ ˛˘˥˘� �˪ ˔˦� �˟ ˜˧˧˟˘� �˦ ˛˔˥˜ˡ˚��s ˙�

�3LJHRQ�0RXQWDLQ�3ULPDU\�6FKRRO��&KDUWHU�DQG�6WUDWHJLF�3ODQ������ ����



�x ˘˗˔˚ˢ˚ˬ� �̞ ˘ˬˢˡ˗� �̟ ˢˡ˩˘˥˦˔˧˜ˢˡ� �̝ ˡ˗� �̠ ˜˦˖˨˦˦˜ˢˡʡ� �ɹ � �̊ ˢ˔˟� �̇ˢ˥� �ʥʣʥʦ� �˪ ˢ˨˟˗� �̞ ˘� �˧˛˘�
�˦ ˛˔˥˜ˡ˚� �s ˙� �˩ ˜˗˘ˢ� �s ˕˝˘˖˧˦ʟ� �̠ ˘˩˘˟ˢˣ˜ˡ˚� �̟ ˢ˟˟˔˕ˢ˥˔˧˜˩˘� �˧˘˔˖˛˜ˡ˚ʟ� �̝ ˡ˗� �x ˥ˢˠˢ˧˜ˡ˚� �˧˛˘�
�˨ ˦˘�ˢ˙�˥˘˟˘˔˦˘�˧˜ˠ˘�˧ˢ�ˢ˕˦˘˥˩˘�˖ˢ˟˟˘˔˚˨˘˦�˜ˡʠˣ˘˥˦ˢˡʡ�

�Ɣ� �́ ˛˜˟˦˧� �˧ ˛˘� �˃ ˔˥˘ˡ˧� �ˀ ˔˧˛˦� �̃ˡ˙ˢ˥ˠ˔˧˜ˢˡ� �̆ ˩˘ˡ˜ˡ˚� �˪ ˔˦� �˪ ˘˟˟� �̝ ˧˧˘ˡ˗˘˗� �̝ ˡ˗� �˪ ˔˦�
�̟ ˢˡ˦˜˗˘˥˘˗��̞ ˬ� �̞ ˢ˧˛� �x ˔˥˘ˡ˧˦� �̝ ˡ˗� �˦ ˧˔˙˙� �̝ ˦� �̝ � �˦ ˨˖˖˘˦˦ʟ� �̃˧� �˪ ˔˦��̨ ˘˟˗��˥ ˘˟˔˧˜˩˘˟ˬ��˟˔˧˘��̃ˡ�
�˧ ˛˘� �ˬ ˘˔˥� �̝ ˡ˗� �̝ ˦� �̝ � �˦ ˧˔ˡ˗˔˟ˢˡ˘� �̆ ˩˘ˡ˧ʟ� �˪ ˢ˨˟˗� �̨ ˔˩˘� �̨ ˔˗� �s ˡ˟ˬ� �˟ ˜ˠ˜˧˘˗� �̃ˠˣ˔˖˧� �s ˡ�
�s ˨˧˖ˢˠ˘˦ʡ� �̓˧� �̃˦� �s ˨˥� �̃ˡ˧˘ˡ˧˜ˢˡ� �˧ˢ� �̃ˡ˖˥˘˔˦˘� �˧˛˘� �l ˨ˠ˕˘˥� �s ˙� �˦ ˨˖˛� �̆ ˩˘ˡ˧˦ʟ� �̝ ˡ˗�
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�Ɣ� �˃ ˥ˢ˦ˢ˖˜˔˟�ˆ˧˨˗˘ˡ˧�ʶ˨˟˧˨˥˘�ʛˀ˘˔ˡ�ˆ˖ˢ˥˘ʜ�ʰ�ʨʦʡʨʘ�
�Ɣ� �̂ ˧˨˗˘ˡ˧˦Ϡ�ˆˢ˖˜˔˟�ˆ˧˥˔˧˘˚˜˘˦�ʛˀ˘˔ˡ�ˆ˖ˢ˥˘ʜ�ʰ�ʨʪʡʧʘ�

�̂ ˨˚˚˘˦˧˜ˢˡ˦�
�Ɣ� �˃ ˘˥˛˔ˣ˦ʟ�˥˘˩˜˘˪�˕ˢ˧˛�˧˛˘�ˀʼ˧˘ˬ�˔ˡ˗�˃ʵʧʿ�˟˘˦˦ˢˡ˦�˧ˢ�˔˗˗˥˘˦˦�˥˘˦ˣ˘˖˧ʟ�˪˛˜˖˛�˜˦�˖ˢ˥˘�˩˔˟˨˘�ˢ˙�

�˃ ˀ˃ˆʡ�ʴ�˚˥˘˔˧�˨ˡ˗˘˥˦˧˔ˡ˗˜ˡ˚�ˢ˙�˪˛˔˧�˥˘˦ˣ˘˖˧�ˠ˘˔ˡ˦�˧ˢ�˘˔˖˛�˦˧˨˗˘ˡ˧�˔ˡ˗�˙ˢ˖˨˦˜ˡ˚�ˢˡ�˪˛˔˧�
�˥˘˦ˣ˘˖˧�ˠ˜˚˛˧�˟ˢˢ˞�˟˜˞˘�˔˧�˦˖˛ˢˢ˟�˜˦�ˡ˘˘˗˘˗ʡ�

�́ ˜˥˦˧� �̂ ˘˖ˢˡ˗� �̌ ˛˜˥˗� �́ ˜˥˦˧� �̂ ˘˖ˢˡ˗�

�ɹ ˚˚˥˘˦˦˜˩˘�
�̂ ˧˨˗˘ˡ˧�
�ʁ ˨˟˧˨˥˘�
�ʤʣ�ˤ˨˘˦˧˜ˢˡ˦�

�̫ ˢ�ˢ˧˛˘˥�˦˧˨˗˘ˡ˧˦�
�˧˔˞˘�ˢ˥�˕˥˘˔˞�ˬˢ˨˥�
�˦ ˧˨˙˙�˜ˡ�˔�ˠ˘˔ˡ�
�˪ ˔ˬ�ʛ˘ʡ˚ʡʟ�ˠˢˡ˘ˬʟ�
�x ˘ˡ˦�ˢ˥�ˣ˛ˢˡ˘ʲʜ�

�Ɣ� �ʩʩʘ�ˁ˘˩˘˥�ˢ˥�
�̒ ˔˥˗˟ˬ�ʸ˩˘˥�

�Ɣ� �ʥʤʘ�ʤ�ˢ˥�ʥ�
�˧ ˜ˠ˘˦�˔�ˬ˘˔˥�

�Ɣ� �ʪʘ�ʤ�ˢ˥�ʥ�

�̫ ˢ�ˢ˧˛˘˥�˦˧˨˗˘ˡ˧˦�
�˨ ˦˘�ˣ˛ˢˡ˘˦�ˢ˥�

�˦ ˢ˖˜˔˟�ˠ˘˗˜˔�˧ˢ�˕˘�
�ɣ ˘˔ˡ�˧ˢ�ˬˢ˨�ʛ˟˜˞˘�
�˦ ˛˔˥˜ˡ˚�˨ˡ˪˔ˡ˧˘˗�

�ɣ ˘˦˦˔˚˘˦�ˢ˥�
�x ˜˖˧˨˥˘˦ʜʲ�

�Ɣ� �ʪʧʘ�ˁ˘˩˘˥�
�s ˥�ʻ˔˥˗˟ˬ�
�y ˩˘˥�

�Ɣ� �ʤʤʘ�ʤ�ˢ˥�ʥ�

�ɹ ˥˘�ˢ˧˛˘˥�˦˧˨˗˘ˡ˧˦�
�ɣ ˘˔ˡ�˧ˢ�ˬˢ˨�

�̞ ˘˖˔˨˦˘�ˬˢ˨�˟˘˔˥ˡ�
�̃l �˔�˗˜˙˙˘˥˘ˡ˧�˪˔ˬ�

�̇˥ˢˠ�˧˛˘ˠʲ�

�Ɣ� �ʩʣʘ�ˁ˘˩˘˥�ˢ˥�
�̒ ˔˥˗˟ˬ�ʸ˩˘˥�

�Ɣ� �ʥʥʘ�ʤ�ˢ˥�ʥ�
�˧ ˜ˠ˘˦�˔�ˬ˘˔˥�

�Ɣ� �ʤʣʘ�ʤ�ˢ˥�ʥ�

�̫ ˢ�ˢ˧˛˘˥�˦˧˨˗˘ˡ˧˦�
�x ˨˧�ˬˢ˨�˗ˢ˪ˡʟ�˖˔˟˟�
�ˬ ˢ˨�ˡ˔ˠ˘˦ʟ�ˢ˥�
�˧˘˔˦˘�ˬˢ˨�˜ˡ�˔�
�ɣ ˘˔ˡ�˪˔ˬʲ�

�Ɣ� �ʥʩʘ�ˁ˘˩˘˥�ˢ˥�
�̒ ˔˥˗˟ˬ�ʸ˩˘˥�

�Ɣ� �ʥʣʘ�ʤ�ˢ˥�ʥ�
�˧ ˜ˠ˘˦�˔�ˬ˘˔˥�

�̫ ˢ�ˢ˧˛˘˥�˦˧˨˗˘ˡ˧˦�
�˟̆ ˔˩˘�ˬˢ˨�ˢ˨˧�˜ˡ�˔�

�ɣ ˘˔ˡ�˪˔ˬʲ�

�Ɣ� �ʦʩʘ�ˁ˘˩˘˥�ˢ˥�
�̒ ˔˥˗˟ˬ�ʸ˩˘˥�

�Ɣ� �ʤʫʘ�ʤ�ˢ˥�ʥ�
�˧ ˜ˠ˘˦�˔�ˬ˘˔˥�

�Ɣ� �ʥʪʘ�ʤ�ˢ˥�ʥ�
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�˧ ˜ˠ˘˦�˔�
�ɣ ˢˡ˧˛�

�Ɣ� �ʦʘ�ʤ�ˢ˥�ʥ�
�˧ ˜ˠ˘˦�˔�˪˘˘˞�

�Ɣ� �ʤʘ�˔˟ˠˢ˦˧�
�̆ ˩˘˥ˬ˗˔ˬ�

�˧ ˜ˠ˘˦�˔�ˬ˘˔˥�
�Ɣ� �ʨʘ�ʤ�ˢ˥�ʥ�

�˧ ˜ˠ˘˦�˔�
�ɣ ˢˡ˧˛�

�Ɣ� �ʨʘ�ʤ�ˢ˥�ʥ�
�˧ ˜ˠ˘˦�˔�
�˪ ˘˘˞�

�Ɣ� �ʦʘ�˔˟ˠˢ˦˧�
�̆ ˩˘˥ˬ˗˔ˬ�

�˧ ˜ˠ˘˦�˔�
�ɣ ˢˡ˧˛�

�Ɣ� �ʧʘ�ʤ�ˢ˥�ʥ�
�˧ ˜ˠ˘˦�˔�˪˘˘˞�

�Ɣ� �ʦʘ�˔˟ˠˢ˦˧�
�̆ ˩˘˥ˬ˗˔ˬ�

�Ɣ� �ʥʥʘ�ʤ�ˢ˥�ʥ�
�˧ ˜ˠ˘˦�˔�
�ɣ ˢˡ˧˛�

�Ɣ� �ʤʩʘ�ʤ�ˢ˥�ʥ�
�˧ ˜ˠ˘˦�˔�˪˘˘˞�

�Ɣ� �ʤʧʘ�˔˟ˠˢ˦˧�
�̆ ˩˘˥ˬ˗˔ˬ�

�˧ ˜ˠ˘˦�˔�
�ɣ ˢˡ˧˛�

�Ɣ� �ʤʥʘ�ʤ�ˢ˥�ʥ�
�˧ ˜ˠ˘˦�˔�˪˘˘˞�

�Ɣ� �ʧʘ�˔˟ˠˢ˦˧�
�̆ ˩˘˥ˬ˗˔ˬ�

�Ɣ� �̫ ˢ�ˢ˧˛˘˥�˦˧˨˗˘ˡ˧˦�˧˔˞˘�ˢ˥�˕˥˘˔˞�ˬˢ˨˥�˦˧˨˙˙�˜ˡ�˔�ˠ˘˔ˡ�˪˔ˬ�ʛ˘ʡ˚ʡʟ�ˠˢˡ˘ˬʟ�ˣ˘ˡ˦�ˢ˥�ˣ˛ˢˡ˘ʲʜ��ʠ��ʫʪʘ� �̟ ˟˔˜ˠ�
�˧˛˔˧�˧˛˜˦�ˡ˘˩˘˥�ˢ˥�˛˔˥˗˟ˬ�˘˩˘˥�˛˔ˣˣ˘ˡ˦�ˢ˥�ˢˡ˖˘�ˢ˥�˧˪˜˖˘�˔�ˬ˘˔˥ʡ�
�Ɣ� �̫ ˢ�ˢ˧˛˘˥�˦˧˨˗˘ˡ˧˦�ˣ˨˧�ˬˢ˨�˗ˢ˪ˡʟ�˖˔˟˟�ˬˢ˨�ˡ˔ˠ˘˦ʟ�ˢ˥�˧˘˔˦˘�ˬˢ˨�˜ˡ�˔�ˠ˘˔ˡ�˪˔ˬʲ��ʠ��ʦʣʘ��̟ ˟˔˜ˠ�˧˛˔˧�
�˧˛˜˦�˛˔ˣˣ˘ˡ˦�ˢˡ˖˘�ˢ˥�˧˪˜˖˘�˔�˪˘˘˞�ˢ˥�˔˟ˠˢ˦˧�˘˩˘˥ˬ˗˔ˬ�
�Ɣ� �ɹ ˚˚˥˘˦˦˜˩˘�ˆ˧˨˗˘ˡ˧�ʶ˨˟˧˨˥˘�ʛˀ˘˔ˡ�ˆ˖ˢ˥˘ʜ�ʰ�ʥʧʡʧʘ�ʠ�ˁˢ˧˘ʭ�˧˛˜˦�˜˦�˔�˦˖ˢ˥˘�ˬˢ˨�˪˔ˡ˧�˧ˢ�˦˘˘�
�˟ˢ˪˘˥�˖ˢˠˣ˔˥˘˗�˧ˢ�ˢ˧˛˘˥�˔˥˘˔˦�

�̂ ˨˚˚˘˦˧˜ˢˡ˦�
�Ɣ� �˃ ˘˥˛˔ˣ˦ʟ�˖˛˘˖˞�˧˛˘�˃ʵʧʿ�˟˘˦˦ˢˡ˦�˪˘�ˣ˥ˢ˩˜˗˘�ˢ˥�˖˥˘˔˧˘�ˠˢ˥˘�˧ˢ�˛˘˟ˣ�˦˧˨˗˘ˡ˧˦�˨ˡ˗˘˥˦˧˔ˡ˗�˧˛˘�

�x ˢ˪˘˥�ˢ˙�˧˛˘˜˥�˪ˢ˥˗˦�˔ˡ˗�˔˙˙˘˖˧�˜˧�˖˔ˡ�˛˔˩˘�ˢˡ�ˢ˧˛˘˥˦ʡ�

�)LUVW� �6HFRQG� �7KLUG� �)LUVW� �6HFRQG�

�1HZ�&RQWHQW�
���TXHVWLRQV�

�,�FDQ�VWDQG�XS�IRU�
�SHRSOH�LI�WKHLU�

�FXOWXUH�LV�EHLQJ�SXW�
�GRZQ�

�Ɣ� ����VWURQJO\�
�GLVDJUHH�

�Ɣ� �����GLVDJUHH�
�Ɣ� �����DJUHH�
�Ɣ� �����VWURQJO\�

�DJUHH�

�,�FDQ�WDON�WR�P\�
�WHDFKHUV�DERXW�
�UDFLVW�WKLQJV��OLNH�

�SHRSOH�EHLQJ�PHDQ�
�WR�RWKHUV�EHFDXVH�
�RI�WKHLU�VNLQ�FRORXU��

�Ɣ� ����VWURQJO\�
�GLVDJUHH�

�Ɣ� �����GLVDJUHH�
�Ɣ� �����DJUHH�
�Ɣ� �����VWURQJO\�

�DJUHH�

�,�NQRZ�GLIIHUHQW�
�ZD\V�WR�ZRUN�

�WKURXJK�SHUVRQDO�
�WKLQJV�,�ILQG�KDUG�

�Ɣ� �����VWURQJO\�
�GLVDJUHH�

�Ɣ� �����GLVDJUHH�
�Ɣ� �����DJUHH�
�Ɣ� �����VWURQJO\�

�DJUHH�

�7KHUH�LV�DQ�DGXOW�DW�
�VFKRRO�,�FDQ�WDON�WR�
�LI�,�QHHG�VXSSRUW��RU�

�LI�,�IHHO�VDG�RU�
�DQJU\��

�Ɣ� �����VWURQJO\�
�GLVDJUHH�

�Ɣ� �����GLVDJUHH�
�Ɣ� �����DJUHH�
�Ɣ� �����VWURQJO\�

�DJUHH�

�$W�VFKRRO��,�IHHO�
�VXSSRUWHG�LI�,¶P�

�KDYLQJ�D�KDUG�WLPH�

�Ɣ� �����VWURQJO\�
�GLVDJUHH�

�Ɣ� �����GLVDJUHH�
�Ɣ� �����DJUHH�
�Ɣ� �����VWURQJO\�

�DJUHH�

�Ɣ� �̓�˖˔ˡ�˦˧˔ˡ˗�˨ˣ�˙ˢ˥�ˣ˘ˢˣ˟˘�˜˙�˧˛˘˜˥�˖˨˟˧˨˥˘�˜˦�˕˘˜ˡ˚�ˣ˨˧�˗ˢ˪ˡ��ʠ� �ʫʣʘ�˔˚˥˘˘��ʢ˦˧˥ˢˡ˚˟ˬ�˔˚˥˘˘��˪ ˜˧˛�
�˧˛˜˦�˦˧˔˧˘ˠ˘ˡ˧�
�Ɣ� �̌ ˛˘˥˘�˜˦�˔ˡ�˔˗˨˟˧�˔˧�˦˖˛ˢˢ˟�ʼ�˖˔ˡ�˧˔˟˞�˧ˢ�˜˙�ʼ�ˡ˘˘˗�˦˨ˣˣˢ˥˧ʟ�ˢ˥�˜˙�ʼ�˙˘˘˟�˦˔˗�ˢ˥�˔ˡ˚˥ˬ��ʠ�˔˟˧˛ˢ˨˚˛�˧˛˘�
�˟ˢ˪˘˦˧�˜ˡ�˧˛˜˦�˖˔˧˘˚ˢ˥ˬ��ʩʣʘ�˔˚˥˘˘��ʢ˦˧˥ˢˡ˚˟ˬ�˔˚˥˘˘��˪ ˜˧˛��˧˛˜˦�˦˧˔˧˘ˠ˘ˡ˧�˔ˡ˗��ʦʬʘ�˗˜˦˔˚˥˘˘ʢ˦˧˥ˢˡ˚˟ˬ�
�̠ ˜˦˔˚˥˘˘� �˪ ˜˧˛�˧˛˜˦�˦˧˔˧˘ˠ˘ˡ˧�
�Ɣ� �́ ˔˜˥ˡ˘˦˦�˔ˡ˗�˅˔˖˜˦ˠ�ʛˀ˘˔ˡ�ˆ˖ˢ˥˘ʜ�ʰ�ʩʦʡʦʘ�
�Ɣ� �˅ ˘˦˜˟˜˘ˡ˖˘�ˆ˧˥˔˧˘˚˜˘˦�ʛˀ˘˔ˡ�ˆ˖ˢ˥˘ʜ�ʰ�ʨʪʡʬʘ�

�̂ ˨˚˚˘˦˧˜ˢˡ˦�
�Ɣ� �˃ ˘˥˛˔ˣ˦ʟ�ˠˢ˥˘�ˢ˙�˔ˡ�˔˪˔˥˘ˡ˘˦˦�ˡ˘˘˗˦�˧ˢ�˕˘�˕˥ˢ˨˚˛˧�˧ˢ�ˢ˨˥�˦˧˨˗˘ˡ˧˦�ˢˡ�˧˛˘�˨˦˘�ˢ˙�ˢ˨˥�ˆ˧˨˗˘ˡ˧�

�ʁ ˢ˨ˡ˦˘˟˟ˢ˥˦�˙˥ˢˠ�ˢ˨˥�˧˘˔˖˛˘˥˦�ˢ˥�ˠ˔˞˘�˜˧�˞ˡˢ˪ˡ�˩˜˔�ˇˉ�ˁ˘˪˦�˘˧˖ʡ�
�Ɣ�

�̌ ˛˘�ˠ˔˜ˡ�˔˥˘˔˦�ʢ�ˣ˘˥˖˘ˣ˧˜ˢˡ˦�˧˛˔˧�ˡ˘˘˗�˧ˢ�˕˘�˔˗˗˥˘˦˦˘˗�˔ˡ˗�˜ˠˣ˥ˢ˩˘˗�˔˥˘ʭ�

�Ɣ� �ʤ˦˧�ʠ�ˆ˧˨˗˘ˡ˧˦�˧˥˘˔˧�˘˔˖˛�ˢ˧˛˘˥�˪˜˧˛�˥˘˦ˣ˘˖˧�
�Ɣ� �ʥˡ˗�ʠ�ˇ˘˔˖˛˘˥˦�˔˥˘�˜ˡ˧˘˥˘˦˧˘˗�˜ˡ�ˠˬ�˖˨˟˧˨˥˘�ˢ˥�˙˔ˠ˜˟ˬ�˕˔˖˞˚˥ˢ˨ˡ˗�
�Ɣ� �ʦ˥˗�ʠ�ˇ˘˔˖˛˘˥˦�˧˥˘˔˧�˔˟˟�˦˧˨˗˘ˡ˧�˙˔˜˥˟ˬ�
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�ɹ ˗˗˜˧˜ˢˡ˔˟�ʴˡ˔˟ˬ˦˜˦�

�̓ˡ� �x ˥˘˩˜ˢ˨˦� �ˬ ˘˔˥˦ʟ� �̝ ˧˧˘ˡ˗˔ˡ˖˘� �̨ ˔˗� �̞ ˘˘ˡ� �˨ ˦˘˗� �̝ ˦� �̝ � �˪ ˘˟˟˕˘˜ˡ˚� �̃ˡ˗˜˖˔˧ˢ˥� �̇ˢ˥� �̂ ʺʦʡ� �̫ ˘˦ˣ˜˧˘�
�˥˘ˣ˘˔˧˘˗� �˟ˢ˖˞˗ˢ˪ˡ˦� �̝ ˡ˗� �x ˥˘˩˔˟˘ˡ˖˘� �s ˙� �ʁ ˂ˉʼʷ� �̃ˡ� �˧˛˘� �̟ ˢˠˠ˨ˡ˜˧ˬʟ� �˧˛˘� �˦ ˖˛ˢˢ˟� �̝ ˧˧˘ˡ˗˔ˡ˖˘�
�̨ ˘˟˗�˨ˣ�˥˘ˠ˔˥˞˔˕˟ˬ�˪˘˟˟�˜ˡ�ʥʣʥʥʟ�˔˦�˜˧�˛˔˗�˜ˡ�˧˛˘�ʥ�ˬ˘˔˥˦�˕˘˙ˢ˥˘˛˔ˡ˗ʡ�

�ɹ ˧˧˘ˡ˗˔ˡ˖˘� �˥˔˧˘˦� �̝ ˥˘� �˥˘ˣˢ˥˧˘˗� �˥˘˚˨˟˔˥˟ˬ� �˧ˢ� �˧˛˘� �ɻ ˢ˔˥˗ʟ� �̝ ˡ˗� �˧˛˘� �x ˥ˢˣˢ˥˧˜ˢˡ� �s ˙� �˦ ˧˨˗˘ˡ˧˦�
�˥˘˧˨˥ˡ˜ˡ˚� �˧ˢ� �˦ ˖˛ˢˢ˟� �˪ ˔˦� �ɣ ˢˡ˜˧ˢ˥˘˗� �˧ˢ� �̆ ˡ˦˨˥˘� �˧˛˔˧� �˧˛˘� �̃ˠˣ˔˖˧� �s ˙� �ʁ ˂ˉʼʷʠ˥˘˟˔˧˘˗� �̝ ˕˦˘ˡ˖˘˦�
�˪ ˘˥˘�ˠ˜ˡ˜ˠ˜˦˘˗ʡ�ʴ�˖ˢˠˣ˔˥˜˦ˢˡ�ˢ˙�˧˛˘�˥˘˟˔˧˜˩˘�˧˘˥ˠ˦�˙˥ˢˠ�˧˛˘�ˣ˔˦˧�ʨ�ˬ˘˔˥˦�˜˦�˜ˡ˖˟˨˗˘˗�˕˘˟ˢ˪ʡ�

�̌ ˘˥ˠ�ʤ� �̌ ˘˥ˠ�ʥ� �̌ ˘˥ˠ�ʦ� �̌ ˘˥ˠ�ʧ�

�ʥʣʥʥ� �ʫʧʡʦʘ� �ʫʬʡʫʘ� �ʬʥʡʥʘ� �ʬʤʡʥʘ�

�ʥʣʥʤ� �ʬʩʡʤʘ� �ʬʨʡʦʘ� �ʬʨʡʧʘ�ʛ˨ˣ�˧ˢ�
�˟ˢ˖˞˗ˢ˪ˡʜ�

�ʬʪʡʩʘʝ�

�ʥʣʥʣ� �ʫʪʡʦʘ� �ʬʧʡʬʘ� �ʬʨʡʩʘ� �ʬʨʡʦʘ�

�ʥʣʤʬ� �ʬʨʡʨʘ� �ʬʥʡʥʘ� �ʬʦʡʥʘ� �ʬʦʡʥʘ�

�ʥʣʤʫ� �ʬʨʡʦʘ� �ʬʦʡʨʘ� �ʬʥʡʫʘ� �ʬʦʡʩʘ�

�ʝʼˡ˖˟˨˗˘˦��˦ ˧˨˗˘ˡ˧˦��s ˣ˧˜ˡ˚��˧ˢ��˟˘˔˥ˡ��̇˥ˢˠ��̨ ˢˠ˘��̇ˢ˥��̇˜ˡ˔˟��ʧ��˪ ˘˘˞˦��s ˙��˧˘˥ˠ��˪ ˛˘ˡ��˦ ˖˛ˢˢ˟��s ˙˙˘˥˘˗��̝ �
�˦ ˣ˟˜˧�ˣ˥ˢ˩˜˦˜ˢˡ�ˠˢ˗˘˟ʡ�

�˅ ˘˔˦ˢˡ˦�˙ˢ˥�ˉ˔˥˜˔ˡ˖˘�

�̂ ˘˘�˂˨˧˖ˢˠ˘˦�˔ˡ˗�ˊ˛˔˧�ʻ˔ˣˣ˘ˡ˘˗�˙ˢ˥�˗˘˧˔˜˟˘˗�˔ˡ˔˟ˬ˦˜˦�ˢ˙�˗˔˧˔�˔ˡ˗�ˢ˨˧˖ˢˠ˘˦ʡ�

�́ ˛˔˧�ˡ˘˫˧ʲ�

�̂ ˘˘�ˊ˛˔˧�ʻ˔ˣˣ˘ˡ˘˗�˔˦�˪˘˟˟�˔˦�ʥʣʥʥ�ʴˡˡ˨˔˟�˃˟˔ˡ�˙ˢ˥�˦˨˚˚˘˦˧˜ˢˡ˦�˙ˢ˥�ˡ˘˫˧�˦˧˘ˣ˦ʡ�

�3LJHRQ�0RXQWDLQ�3ULPDU\�6FKRRO��&KDUWHU�DQG�6WUDWHJLF�3ODQ������ ����



�̂ ˘˖˧˜ˢˡ�ʧ�ʠ�ʥʣʥʦ�

�̄ ˔˟˨˘˗�ˆ˧˨˗˘ˡ˧�˂˨˧˖ˢˠ˘�ˇ˔˥˚˘˧˦�

�ʥʣʥʦ�ʴˡˡ˨˔˟�ʼˠˣ˟˘ˠ˘ˡ˧˔˧˜ˢˡ�
�˃ ˟˔ˡ˦�˙ˢ˥�ˆ˧˥˔˧˘˚˜˖�ʺˢ˔˟˦�ʤʟ�ʥʟ�ʦ�

�ʥʣʥʦ�ˆ˧˥˔˧˘˚˜˖�˃˥˜ˢ˥˜˧ˬ�ˊˢ˥˞ˣ˟˔ˡ�

�3LJHRQ�0RXQWDLQ�3ULPDU\�6FKRRO��&KDUWHU�DQG�6WUDWHJLF�3ODQ������ ����



�ʥʣʥʦ�ˉ˔˟˨˘˗�˂˨˧˖ˢˠ˘�ˇ˔˥˚˘˧˦�

�́ ˢ˖˨˦ʭ�ʴ˖˛˜˘˩˘ˠ˘ˡ˧�˜ˡ�ˀ˔˧˛˦�

�̂ ˧˥˔˧˘˚˜˖� �ɹ ˜ˠʭ� �ɹ ˦� �̝ � �˦ ˖˛ˢˢ˟ʟ� �˪ ˘� �̝ ˜ˠ� �˧ˢ� �̞ ˘� �ϟ��˃ ˥ˢ˩˜˗˜ˡ˚� �̝ � �x ˘˥˦ˢˡ˔˟˜˦˘˗� �̋ˢ˨˥ˡ˘ˬ� �˧ ˛˥ˢ˨˚˛� �˃ ˀ˃ˆ�
�˪ ˛˜˖˛�ˠ˔˫˜ˠ˜˦˘˦�˘˩˘˥ˬˢˡ˘Ϡ˦�ˣˢ˧˘ˡ˧˜˔˟��ʡϠ�

�ɹ ˡˡ˨˔˟� �ɹ ˜ˠʛ˦ʜʭ� �ʤʡʤ� �̂ ˧˥˘ˡ˚˧˛˘ˡ� �˧˘˔˖˛˘˥� �˦ ˘˟˙ʠ˘˩˔˟˨˔˧˜˩˘� �̟ ˔ˣ˔˖˜˧ˬʟ� �ʤʡʥ� �y ˦˧˔˕˟˜˦˛� �̞ ˘˦˧� �x ˥˔˖˧˜˖˘�
�˪ ˛˜˖˛� �̝ ˖˖˘˟˘˥˔˧˘˦� �˟˘˔˥ˡ˘˥� �̝ ˖˛˜˘˩˘ˠ˘ˡ˧ʟ� �ʤʡʦ� �ˀ ˢˡ˜˧ˢ˥� �̝ ˡ˗� �̊ ˥ˢ˪� �̆ ˙˙˘˖˧˜˩˘ˡ˘˦˦� �s ˙� �̃ˡ˧˘˥˩˘ˡ˧˜ˢˡ�
�x ˥ˢ˚˥˔ˠˠ˘˦ʡ�

�ʁ ˢˡ˧˘˫˧ʮ�ˀ˔˧˛˦�ʴ˖˛˜˘˩˘ˠ˘ˡ˧�ˢ˙�ˌ˘˔˥�ʧ�˦˧˨˗˘ˡ˧˦ʡ�
�̌ ˛˘� �˃ ˀ˃ˆ� �ɻ ˢ˔˥˗� �x ˥ˢ˩˜˗˘˗� �̇˨ˡ˗˜ˡ˚� �̇ˢ˥� �̝ ˡ� �̝ ˗˗˜˧˜ˢˡ˔˟� �˧˘˔˖˛˘˥��s ˩˘˥� �̆ ˡ˧˜˧˟˘ˠ˘ˡ˧��˧ˢ� �̆ ˡ˔˕˟˘��˨ ˦� �˧ˢ�
�˥˘˗˨˖˘��̟ ˟˔˦˦��˦ ˜˭˘˦��̃ˡ� �˧˛˘��̩ ˘˔˥��ʧ��̊ ˥ˢ˨ˣʡ� �̌ ˛˜˦� �˥˘ˤ˨˘˦˧� �˪ ˔˦��̊ ˥˔ˡ˧˘˗��̃ˡ� �s ˥˗˘˥� �˧ˢ� �x ˥ˢ˩˜˗˘��˧˘˔˖˛˘˥˦�
�˪ ˜˧˛��s ˣ˧˜ˠ˨ˠ��̟ ˢˡ˗˜˧˜ˢˡ˦��̇ˢ˥� �x ˥˘˩˘ˡ˧˜ˡ˚��˪ ˛˔˧� �̃˦� �x ˘˥˖˘˜˩˘˗��̝ ˦��̝ ˡ��̝ ˡˡ˨˔˟��˧ ˥˔ˡ˦˜˧˜ˢˡ��˦ ˧˥˨˚˚˟˘��̇ˢ˥�
�˦ ˧˨˗˘ˡ˧˦� �ɣ ˢ˩˜ˡ˚� �̇˥ˢˠ� �̔ ˨ˡ˜ˢ˥� �˧ˢ� �̂ ˘ˡ˜ˢ˥� �x ˥ˢ˚˥˔ˠˠ˘˦ʟ� �˪ ˛˜˖˛� �̊ ˘ˡ˘˥˔˟˟ˬ� �˥˘˦˨˟˧˦� �̃ˡ� �̝ � �̇˔˟˟� �̃ˡ�
�s ˨˧˖ˢˠ˘˦�˔˚˔˜ˡ˦˧�˘˫ˣ˘˖˧˔˧˜ˢˡ˦�˜ˡ�ˀ˔˧˛˦ʡ�

�ɻ ˔˦˘˟˜ˡ˘�ʷ˔˧˔ʭ�

�̌ ˘˔ˠ�ʾ˔˨˥˜�
�ʦʨʫʬ� �̂ ˈˁ� �́ ˥˔ˡ˞� �̩ ʧ� �ʤʧ� �ʾ ˔˨˥˜� �ˀ ˔˟˘� �ʁ ˛˜ˡ˘˦˘� �ɻ ˘˟ˢ˪�

�ʦʧʩʪ� �̒ ʸ˅ʵʸ˅ˇ� �˃ ˨ˣ˨ˡ˨� �̩ ʧ� �ʤʧ� �ʾ ˔˨˥˜� �ˀ ˔˟˘� �ˁ ˍ�ˀ˔ˢ˥˜� �ɻ ˘˟ˢ˪�

�ʦʨʥʫ� �˅ ʼˍˊʴˁ� �ɹ ˡ˦˔˥� �̩ ʧ� �ʤʧ� �ʾ ˔˨˥˜� �ˀ ˔˟˘� �̓ˡ˗˜˔ˡ� �́ ˘˟˟�ʵ˘˟ˢ˪�

�ʦʣʦʣ� �ɹ ʷʴˀˆ� �ʁ ˛˔˥˟˜˘� �̩ ʧ� �ʤʩ� �ʾ ˔˨˥˜� �ˀ ˔˟˘� �ˁ ˍ�ʸ˨˥ˢˣ˘˔ˡ� �ɻ ˘˟ˢ˪�

�ʦʣʧʣ� �ˁ ʴ˅ʴˌʴˁ� �˅ ˬ˧˔˦˛˔� �̩ ʧ� �ʤʩ� �ʾ ˔˨˥˜� �́ ˘ˠ˔˟˘� �̓ˡ˗˜˔ˡ� �ɻ ˘˟ˢ˪�

�ʦʤʣʣ� �̌ ˅˂ˇˇʸ˅� �ˀ ˔˖˞˘ˡ˭˜˘� �̩ ʧ� �ʤʩ� �ʾ ˔˨˥˜� �́ ˘ˠ˔˟˘� �ˁ ˍ�ʸ˨˥ˢˣ˘˔ˡ� �ɻ ˘˟ˢ˪�

�ʦʧʩʫ� �̒ ʸ˅ʵʸ˅ˇ� �˅ ˔˪˜˥˜� �̩ ʧ� �ʤʩ� �ʾ ˔˨˥˜� �ˀ ˔˟˘� �ˁ ˍ�ˀ˔ˢ˥˜� �́ ˘˟˟�ʵ˘˟ˢ˪�

�ʪ�˦˧˨˗˘ˡ˧˦�
�ʨ�ˠ˔˟˘ʟ�ʥ�˙˘ˠ˔˟˘�˜ˡ˖˟˨˗˜ˡ˚�ʥ�ˁˍ�ˀ˔ˢ˥˜�˦˧˨˗˘ˡ˧˦�

�̌ ˘˔ˠ�ˇ˜˧ˢ˞˜�
�ʦʣʩʥ� �ɻ ˂˅˅ʴʺʸʼ˅˂� �ɹ ˠˬ� �̩ ʧ� �ʥʥ� �̌ ˜˧ˢ˞˜� �́ ˘ˠ˔˟˘� �ɹ ˙˥˜˖˔ˡʢʴ˙˥˜˖˔ˡ�˂˥˜˚˜ˡ˦� �ɻ ˘˟ˢ˪�

�ʦʤʨʦ� �̂ ʸˇʸʹʴˁ˂� �y ˧˛˔ˡ� �̩ ʧ� �ʥʥ� �̌ ˜˧ˢ˞˜� �ˀ ˔˟˘� �ˁ ˍ�ʸ˨˥ˢˣ˘˔ˡ� �ɻ ˘˟ˢ˪�

�ʦʤʫʥ� �́ ʴˇʼˀʴ� �ˀ ˔˛˗˜ˬ˔� �̩ ʧ� �ʥʥ� �̌ ˜˧ˢ˞˜� �́ ˘ˠ˔˟˘� �˂ ˧˛˘˥�ˆʸ�ʴ˦˜˔ˡ� �ɻ ˘˟ˢ˪�

�ʦʥʣʫ� �̒ ˈ� �y ˟˟˜˘� �̩ ʧ� �ʥʥ� �̌ ˜˧ˢ˞˜� �́ ˘ˠ˔˟˘� �ʁ ˛˜ˡ˘˦˘� �ɻ ˘˟ˢ˪�

�ʦʦʪʤ� �̩ ˂ˈˁʺ� �˅ ˜˟˘˘� �̩ ʧ� �ʥʥ� �̌ ˜˧ˢ˞˜� �́ ˘ˠ˔˟˘� �ˁ ˍ�ʸ˨˥ˢˣ˘˔ˡ� �ɻ ˘˟ˢ˪�

�ʨ�˦˧˨˗˘ˡ˧˦�
�ʤ�ˠ˔˟˘ʟ�ʧ�˙˘ˠ˔˟˘�

�̌ ˘˔ˠ�ʾ˔˛˜˞˔˧˘˔�
�ʦʣʥʣ� �̔ ʴʶʾˆ˂ˁ� �ˁ ˔˧˛˔ˡ� �̩ ʧ� �ʥʣ� �ʾ ˔˛˜˞˔˧˘˔� �ˀ ˔˟˘� �ˁ ˍ�ʸ˨˥ˢˣ˘˔ˡ� �́ ˘˟˟�ʵ˘˟ˢ˪�

�ʦʣʩʬ� �̂ ʻʸˁ� �ɹ ˨˦˧˜ˡ� �̩ ʧ� �ʥʣ� �ʾ ˔˛˜˞˔˧˘˔� �ˀ ˔˟˘� �˂ ˧˛˘˥�ʴ˦˜˔ˡ� �ɻ ˘˟ˢ˪�

�ʦʩʨʪ� �ˀ ʸʴʷˆ� �ɹ ˡ˚˘˟˔� �̩ ʧ� �ʥʣ� �ʾ ˔˛˜˞˔˧˘˔� �́ ˘ˠ˔˟˘� �ˁ ˍ�ʸ˨˥ˢˣ˘˔ˡ� �ɻ ˘˟ˢ˪�

�ʦʤʧʨ� �̂ ˀʴ˅ˇˇ� �ʾ ˔˧˛˟˘˘ˡ� �̩ ʧ� �ʥʤ� �ʾ ˔˛˜˞˔˧˘˔� �́ ˘ˠ˔˟˘� �ˁ ˍ�ʸ˨˥ˢˣ˘˔ˡ� �ɻ ˘˟ˢ˪�

�3LJHRQ�0RXQWDLQ�3ULPDU\�6FKRRO��&KDUWHU�DQG�6WUDWHJLF�3ODQ������ ����



�ʦʦʤʧ� �ʿ ʴˈ� �ʁ ˥ˢ˪ˡˡ� �̩ ʧ� �ʥʤ� �ʾ ˔˛˜˞˔˧˘˔� �ˀ ˔˟˘� �ʁ ˛˜ˡ˘˦˘� �́ ˘˟˟�ʵ˘˟ˢ˪�

�ʦʩʨʨ� �ˀ ʸˌʸ˅� �˃ ˜˔� �̩ ʧ� �ʥʤ� �ʾ ˔˛˜˞˔˧˘˔� �́ ˘ˠ˔˟˘� �˂ ˧˛˘˥�ʸ˨˥ˢˣ˘˔ˡ� �ɻ ˘˟ˢ˪�

�ʦʤʥʩ� �̒ ʼʿʿ� �ɹ ˩˔� �̩ ʧ� �ʥʤ� �ʾ ˔˛˜˞˔˧˘˔� �́ ˘ˠ˔˟˘� �ˁ ˍ�ʸ˨˥ˢˣ˘˔ˡ� �ɻ ˘˟ˢ˪�

�ʪ�˦˧˨˗˘ˡ˧˦�
�ʦ�ˠ˔˟˘ʟ�ʧ�˙˘ˠ˔˟˘�

�̌ ˢ˧˔˟�
�ʤʬ�˦˧˨˗˘ˡ˧˦�
�ʛʬ�ˠ˔˟˘ʟ�ʤʣ�˙˘ˠ˔˟˘ʜ�

�ʫ�ˁˍ�ʸ˨˥ˢˣ˘˔ˡ�
�ʦ�ʶ˛˜ˡ˘˦˘�
�ʥ�ˁˍ�ˀ͓ˢ˥˜�

�̌ ˔˥˚˘˧ʭ�

�ʠʹˢ˥� �ʤʥ� �s ˙� �˧˛˘� �ʤʬ� �ɻ ʸʿ˂ˊ� �s ˥� �́ ʸʿʿ� �ɻ ʸʿ˂ˊ� �̆ ˫ˣ˘˖˧˔˧˜ˢˡ� �̩ ʧ� �˦ ˧˨˗˘ˡ˧˦� �˧ˢ� �ɣ ˔˞˘� �̝ ˖˖˘˟˘˥˔˧˘˗�
�x ˥ˢ˚˥˘˦˦�˔ˡ˗�˘ˡ˗�ʥʣʥʦ�ʴˇ�˘˫ˣ˘˖˧˔˧˜ˢˡ˦�˙ˢ˥�ˀ˔˧˛˦ʟ�˕˔˦˘˗�ˢˡ�˂ˇʽʡ�

�ʠʹˢ˥� �̝ ˟˟��˦ ˧˨˗˘ˡ˧˦��˧ˢ��̨ ˔˩˘��ɣ ˔˗˘��ɣ ˘˔˦˨˥˔˕˟˘��x ˥ˢ˚˥˘˦˦��ʛ˜ˡ˖˟˨˗˜ˡ˚��ˁ ˨ˠ˘˥˔˖ˬ��˦ ˧˔˚˘ʟ��̋ ʿ˂ˆˆ�
�̝ ˦˦˘˦˦ˠ˘ˡ˧˦ʟ�ʸʴ˦˧˧˟˘ʟ�˃ʴˇ�˔˦˦˘˦˦ˠ˘ˡ˧˦ʜ�˗˨˥˜ˡ˚�ʥʣʥʦ�˔˖˔˗˘ˠ˜˖�ˬ˘˔˥ʡ�

�ɹ ˖˧˜ˢˡ˦�ʢ�ʷ˥˜˩˜ˡ˚�˄˨˘˦˧˜ˢˡ˦ʭ�

�ʠˈ˦˘�˜ˡˣ˨˧�˙˥ˢˠ�ʥʣʥʥ�˧˘˔˖˛˘˥˦�˧ˢ�˜˗˘ˡ˧˜˙ˬ�˟˜˞˘˟˜˛ˢˢ˗��s ˙�˘˔˖˛�˦˧˨˗˘ˡ˧�ˠ˔˞˜ˡ˚�˔˖˖˘˟˘˥˔˧˘˗�
�x ˥ˢ˚˥˘˦˦�˜ˡ�ʥʣʥʦʡ�
�́ ˛˔˧�˜˦�˧˛˘�˟˜˞˘˟˜˛ˢˢ˗�˧˛˔˧�˧˛˜˦�˦˧˨˗˘ˡ˧�˖˔ˡ�ˠ˔˞˘�˔˖˖˘˟˘˥˔˧˘˗�ˣ˥ˢ˚˥˘˦˦�˜ˡ�ˀ˔˧˛˦�˪˜˧˛�
�s ˨˥�˜ˡ˧˘˥˩˘ˡ˧˜ˢˡʲ�
�́ ˘� �l ˢ˪��̨ ˔˩˘��̊ ˥˘˔˧˘˥� �̟ ˢˡ˙˜˗˘ˡ˖˘��˧˛˔˧��˪ ˘� �̨ ˔˩˘��̃˗˘ˡ˧˜˙˜˘˗��˧˛˘��̟ ˢ˥˥˘˖˧��̩ ʧ��˦ ˧˨˗˘ˡ˧˦��̇ˢ˥��s ˨˥�
�˧˔˥˚˘˧��̊ ˥ˢ˨ˣʟ� �̞ ˔˦˘˗��s ˡ� �̟ ˢ˟˟˔˕ˢ˥˔˧˜˩˘��̝ ˖˧˜ˢˡ��̇˥ˢˠ��˧˛˘��̩ ʧ� �˧˘˔˖˛˘˥˦��̝ ˧� �˧˛˘��˦ ˧˔˥˧��s ˙��ʥʣʥʦ��˧ˢ�
�˥˘˩˜˘˪��˂ ˇʽ˦��̝ ˡ˗��˦ ˨ˠˠ˔˧˜˩˘��̝ ˦˦˘˦˦ˠ˘ˡ˧��̠ ˔˧˔��̇˥ˢˠ��ʥʣʥʥʟ��̝ ˡ˗��̝ ˟˜˚ˡ��˪ ˜˧˛��˧˛˘��̇˜˥˦˧��ʪ��˪ ˘˘˞˦�
�s ˙�˧˘˔˖˛˜ˡ˚�˔ˡ˗�˟˘˔˥ˡ˜ˡ˚�˜ˡ�ʥʣʥʦʡ�

�ʠʼ˗˘ˡ˧˜˙ˬ�˧˜ˠ˘�ˢ˙�˧˘ˡ˨˥˘�˔˧�˃ˀ˃ˆ�˙ˢ˥�˔˟˟�˃˥˜ˢ˥˜˧ˬ�ʿ˘˔˥ˡ˘˥˦�ʛʥʣʥʦʜʡ�
�̫ ˢ˘˦�˧˜ˠ˘�˔˧�˃˜˚˘ˢˡ�ˀˢ˨ˡ˧˔˜ˡ�˥˘˟˔˧˘�˧ˢ�˔�˦˧˨˗˘ˡ˧Ϡ˦��˟ ˜˞˘˟˜˛ˢˢ˗�ˢ˙�˕˘˜ˡ˚�˔�ˀ˔˧˛˦�˃˥˜ˢ˥˜˧ˬ�
�ʿ ˘˔˥ˡ˘˥ʲ�
�ɹ �˦˜˚ˡ˜˙˜˖˔ˡ˧�ˡ˨ˠ˕˘˥�ˢ˙�˃˥˜ˢ˥˜˧ˬ�ˆ˧˨˗˘ˡ˧˦�˛˔˩˘�˖ˢˠˣ˟˘˧˘˗�˧˛˘˜˥�˘ˡ˧˜˥˘�˘˗˨˖˔˧˜ˢˡ˔˟�
�̋ˢ˨˥ˡ˘ˬ�˔˧�˃ˀ˃ˆʡ�ʼˡ˖˟˨˗˘˗�˜ˡ�˧˛˜˦�˚˥ˢ˨ˣ�˪˘˥˘�˦˧˨˗˘ˡ˧˦�˪˛ˢ�˘ˡ˥ˢ˟˟˘˗�˔˦�ˌʣ�˔ˡ˗�˘ˡ˝ˢˬ˘˗�
�̝ ˗˗˜˧˜ˢˡ˔˟�˧˜ˠ˘�˜ˡ�˦˖˛ˢˢ˟�˔˛˘˔˗�ˢ˙�˖ˢˠˠ˘ˡ˖˜ˡ˚�ˌʤ�ʛʪ�˦˧˨˗˘ˡ˧˦ʠ�ʦʪʘʜʡ�ʴˡˢ˧˛˘˥�ʧ�ˢ˙�˧˛˘�
�˃ ˥˜ˢ˥˜˧ˬ�ˆ˧˨˗˘ˡ˧˦�ʛʥʤʘʜ�˖ˢˠˠ˘ˡ˖˘˗�˧˛˘˜˥�˧˜ˠ˘�˔˧�˃ˀ˃ˆ�˔˦�ˌʤʟ�˖ˢˠˣ˟˘˧˜ˡ˚�˔�ˣ˔˥˧ʠˬ˘˔˥�
�̞ ˘˙ˢ˥˘�ˠˢ˩˜ˡ˚�˗˜˥˘˖˧˟ˬ��˜ˡ˧ˢ�ˌʥʡ�
�̌ ˛˘�˥˘ˠ˔˜ˡ˜ˡ˚�ʫ�˃˥˜ˢ˥˜˧ˬ�ˆ˧˨˗˘ˡ˧˦�ʛʧʥʘʜ�˝ˢ˜ˡ˘˗�˃ˀ˃ˆ�˛˔˩˜ˡ˚�˦˧˔˥˧˘˗�˧˛˘˜˥�˘˗˨˖˔˧˜ˢˡ�˜ˡ�
�̝ ˡˢ˧˛˘˥�˦˖˛ˢˢ˟ʡ�ˇ˛˘˥˘�˔˥˘�ʦ�ˢ˙�˧˛˜˦�˚˥ˢ˨ˣ�ʛʤʩʘʜ�˪˛ˢ�˝ˢ˜ˡ˘˗�˃˜˚˘ˢˡ�ˀˢ˨ˡ˧˔˜ˡ�˃˥˜ˠ˔˥ˬ�˧˛˜˦�
�ˬ ˘˔˥ʡ�

�ʠʼˡ˩˘˦˧˜˚˔˧˘�˧˛˘�˥˔˧˘˦�ˢ˙�˦˖˛ˢˢ˟�˔˧˧˘ˡ˗˔ˡ˖˘�˙ˢ˥�˦˧˨˗˘ˡ˧˦�˜˗˘ˡ˧˜˙˜˘˗�˔˦�˃˥˜ˢ˥˜˧ˬ�ʿ˘˔˥ˡ˘˥˦�˜ˡ�
�ʥʣʥʦʡ�
�̓˦�˧˛˘˥˘�˔�˖ˢˡˡ˘˖˧˜ˢˡ�˕˘˧˪˘˘ˡ�˨ˡ˗˘˥˔˖˛˜˘˩˘ˠ˘ˡ˧�˔ˡ˗�˦˖˛ˢˢ˟�˔˧˧˘ˡ˗˔ˡ˖˘ʲ�
�˂ ˙�˧˛˘�ʤʩ�˦˧˨˗˘ˡ˧˦�˪˛ˢ�˛˔˩˘�˔˧˧˘ˡ˗˘˗�˃ˀ˃ˆ�˕˘˙ˢ˥˘�ʥʣʥʦʟ�ˢˡ˟ˬ�ʦ�ʛʤʩʘʜ�˛˔˗�˔˧˧˘ˡ˗˔ˡ˖˘�
�˥˔˧˘˦�˕˘˟ˢ˪�ʬʣʘʡ�ˁˢˡ˘�ˢ˙�˧˛˘˦˘�˦˧˨˗˘ˡ˧˦�˛˔˗�˔˧˧˘ˡ˗˔ˡ˖˘�˥˔˧˘˦�˕˘˟ˢ˪�ʫʧʘʡ�

�3LJHRQ�0RXQWDLQ�3ULPDU\�6FKRRO��&KDUWHU�DQG�6WUDWHJLF�3ODQ������ ����



�ɹ ˖˧˜ˢˡ�˃˟˔ˡʮ�ˀ˔˧˛˦�ʴ˖˧˜ˢˡ˦�

�ʠˆ˖˛ˢˢ˟� �̇˨ˡ˗˘˗� �ˀ ˔˧˜˙˜˖� �s ˡ˟˜ˡ˘� �ˀ ˔˧˛˦� �˟˘˔˥ˡ˜ˡ˚� �x ˟˔˧˙ˢ˥ˠ� �˧ˢ� �˦ ˨ˣˣˢ˥˧� �x ˥˜ˢ˥˜˧ˬ� �˟˘˔˥ˡ˘˥˦�
�̝ ˡ˗�ˀ˔˧˛˦�˜ˡ˧˘˥˩˘ˡ˧˜ˢˡ�ˣ˥ˢ˚˥˔ˠˠ˘˦�

�ʠʸ˦˧˔˕˟˜˦˛� �̔ ˨ˡ˜ˢ˥� �̝ ˡ˗� �̂ ˘ˡ˜ˢ˥� �x ˢ˦˜˧˜ˢˡ� �̨ ˢ˟˗˘˥˦� �̃ˡ� �ˀ ˔˧˛˦� �˧ˢ� �̆ ˡ˦˨˥˘� �˧˔˥˚˘˧˘˗�
�̃ˡ˧˘˥˩˘ˡ˧˜ˢˡ˦�˔ˡ˗�˦˨ˣˣˢ˥˧�˥˘˟˘˩˔ˡ˧�˧ˢ�˔˚˘ʢ˦˧˔˚˘�˧˘˔˖˛˜ˡ˚ʡ�

�ʠˇ˘˔˖˛˘˥��ɹ ˜˗˘��˥˘˦ˢ˨˥˖˘˦��˨ ˦˘˗��˧ˢ� �̠ ˘˟˜˩˘˥��ϟˆˣ˥˜ˡ˚��̃ˡ˧ˢ��ˀ ˔˧˛˦Ϡ� �̃ˡ˧˘˥˩˘ˡ˧˜ˢˡ��x ˥ˢ˚˥˔ˠˠ˘�
�̇ˢ˥�ˣ˥˜ˢ˥˜˧ˬ�˟˘˔˥ˡ˘˥˦�ʛˆ˧˥˔˧˘˚˜˖�ʺˢ˔˟�ʖʤʜ�

�ʠʥʣʥʦ��ʁ ˢ˔˖˛˜ˡ˚��x ˥ˢ˚˥˔ˠˠ˘��̞ ˨˜˟˧� �̝ ˥ˢ˨ˡ˗��˦ ˢ˟˜˗˜˙ˬ˜ˡ˚��ʥʣʥʥ��˧˘˔˖˛˘˥��̊ ˢ˔˟˦ʟ��̇ˢ˖˨˦˜ˡ˚��s ˡ�
�x ˘˗˔˚ˢ˚ˬ�˔ˡ˗�˥˔˜˦˜ˡ˚�ˠ˘˔˦˨˥˔˕˟˘�ˢ˨˧˖ˢˠ˘˦�˜ˡ�ˀ˔˧˛˦�ʛˆ˧˥˔˧˘˚˜˖�ʺˢ˔˟�ʖʤʜ�

�ʠ˅˘˩˜˘˪� �s ˙� �˧˛˘� �˨ ˦˘��s ˙� �̠ ˜˙˙˘˥˘ˡ˧˜˔˧˜ˢˡ��̝ ˦� �̝ � �˧˘˔˖˛˜ˡ˚��x ˥˔˖˧˜˖˘��˧ˢ� �̝ ˗˗˥˘˦˦��˧˛˘��l ˘˘˗˦��s ˙�
�˃ ˥˜ˢ˥˜˧ˬ� �ʿ ˘˔˥ˡ˘˥˦ʟ� �̝ ˡ˗� �˧ˢ� �̠ ˘˩˘˟ˢˣ� �̟ ˢˡ˦˜˦˧˘ˡ˧� �x ˥˔˖˧˜˖˘� �˧˛˔˧� �ɣ ˘˘˧˦� �˧˛˘� �l ˘˘˗˦� �s ˙�
�̃ˡ˗˜˩˜˗˨˔˟˦�ʛˆ˧˥˔˧˘˚˜˖�ʺˢ˔˟�ʖʤʜ�

�ʠʹ˨ˡ˖˧˜ˢˡ� �̝ ˡ˗� �̇ˢ˥ˠ� �s ˙� �ˀ ˔˧˛˦� �x ˟˔ˡˡ˜ˡ˚� �̟ ˛˔ˡ˚˘˗� �̃ˡ� �˟˜˚˛˧� �s ˙� �˦ ˧˔˙˙� �̟ ˢˡ˦˨˟˧˔˧˜ˢˡʡ� �ˁ ˘˪�
�˦ ˬ˦˧˘ˠ�˔ˡ˗�˙ˢ˥ˠ˔˧�ˢˣ˘˥˔˧˜ˢˡ˔˟�˙˥ˢˠ�˦˧˔˥˧�ˢ˙�ʥʣʥʦ�ʛˆ˧˥˔˧˘˚˜˖�ʺˢ˔˟�ʖʥʜ�

�ʠ˅˘˩˜˘˪��s ˙� �̃ˡʠ˦˖˛ˢˢ˟� �̃ˡ˧˘˥˩˘ˡ˧˜ˢˡ��x ˥ˢ˚˥˔ˠˠ˘˦��ʛʸˡ˧˥˔ˡ˖˘��̟ ˥˜˧˘˥˜˔ʟ��̊ ˥˔˗˨˔˧˜ˢˡ��̟ ˥˜˧˘˥˜˔ʟ�
�˦ ˧˔ˡ˗˔˥˗˜˦˔˧˜ˢˡ� �s ˙� �x ˥˔˖˧˜˖˘ʜ� �̝ ˡ˗� �˧˛˘˜˥� �̃ˠˣ˔˖˧� �s ˡ� �˦ ˧˨˗˘ˡ˧� �s ˨˧˖ˢˠ˘˦� �̃ˡ� �ˀ ˔˧˛˦�
�ʛˆ˧˥˔˧˘˚˜˖�ʺˢ˔˟�ʖʤʜ�

�ʠ˅˘˩˜˘˪� �s ˙� �s ˡ˟˜ˡ˘� �x ˟˔˧˙ˢ˥ˠ˦� �̝ ˡ˗� �̝ ˣˣ˟˜˖˔˧˜ˢˡ˦� �˨ ˦˘˗� �̃ˡ� �ˀ ˔˧˛˦� �˧ˢ� �ɣ ˘˔˦˨˥˘�
�̆ ˙˙˘˖˧˜˩˘ˡ˘˦˦ʟ� �˦ ˨˜˧˔˕˜˟˜˧ˬ� �̝ ˡ˗��̄ ˔˟˨˘��́ ˢ˥� �ˀ ˢˡ˘ˬ��̇ˢ˥� �˟˜˙˧˜ˡ˚��˦ ˧˨˗˘ˡ˧��s ˨˧˖ˢˠ˘˦��ʛˆ˧˥˔˧˘˚˜˖�
�̋ ˢ˔˟�ʖʤʜ�

�ʠˀ˔˧˛˦��̟ ˨˥˥˜˖˨˟˨ˠ��˧ˢ��̞ ˘��˥˘˩˜˘˪˘˗��̠ ˨˥˜ˡ˚��ʥʣʥʦ��̝ ˦��x ˔˥˧��s ˙��̂ ˧˥˔˧˘˚˜˖��̋ ˢ˔˟��ʖʥ��̃ˡ��s ˥˗˘˥��˧ˢ�
�x ˥ˢ˩˜˗˘� �̠ ˜˩˘˥˦˘ʟ� �̟ ˢˡ˧˘ˠˣˢ˥˔˥ˬ��˟˘˔˥ˡ˜ˡ˚��s ˣˣˢ˥˧˨ˡ˜˧˜˘˦��ʛˆ˧˥˔˧˘˚˜˖��̋ ˢ˔˟��ʖʥʜ��̝ ˡ� �̆ ˡ˦˨˥˘�
�˧˛˘˥˘�˔˥˘�ˡˢ�˚˔ˣ˦�˜ˡ�˟˘˔˥ˡ˜ˡ˚�˕˘˧˪˘˘ˡ�ʽ˨ˡ˜ˢ˥�˔ˡ˗�ˆ˘ˡ˜ˢ˥�˦˧˔˚˘˦ʡ�

�ʠʹˢ˖˨˦� �s ˡ� �̟ ˢˠˠ˨ˡ˜˧ˬ� �x ˔˥˧ˡ˘˥˦˛˜ˣ� �̝ ˡ˗� �x ˔˥˧˜˖˜ˣ˔˧˜ˢˡ� �̞ ˘˧˪˘˘ˡ� �˦ ˖˛ˢˢ˟� �̝ ˡ˗� �x ˔˥˘ˡ˧˦ʟ�
�x ˔˥˧˜˖˨˟˔˥˟ˬ� �˥˘˟˔˧˜ˡ˚� �˧ˢ� �x ˔˥˘ˡ˧˦� �̝ ˡ˗� �˪ ˛˔ˡ˔˨� �s ˙� �x ˥˜ˢ˥˜˧ˬ� �˟˘˔˥ˡ˘˥˦� �̃ˡ� �ˀ ˔˧˛˦� �ʛˆ˧˥˔˧˘˚˜˖�
�̋ ˢ˔˟�ʖʦʜ�

�ʠ˅˘˚˨˟˔˥� �˧˘˔ˠ� �ɣ ˘˘˧˜ˡ˚˦� �˥˘˩˜˘˪˜ˡ˚� �x ˥ˢ˚˥˘˦˦� �̝ ˡ˗� �̝ ˖˛˜˘˩˘ˠ˘ˡ˧� �̠ ˔˧˔� �̇ˢ˥� �˃ ˥˜ˢ˥˜˧ˬ�
�ʿ ˘˔˥ˡ˘˥˦� �̝ ˡ˗� �˧˛˘� �̆ ˙˙˘˖˧˜˩˘� �x ˥˔˖˧˜˖˘˦� �̞ ˘˜ˡ˚� �˨ ˧˜˟˜˦˘˗� �˧ˢ� �̃ˠˣ˔˖˧� �s ˨˧˖ˢˠ˘˦� �ʛˆ˧˥˔˧˘˚˜˖�
�̋ ˢ˔˟�ʖʤʜ�

�ʠˌ˘˔˥� �̊ ˥ˢ˨ˣ� �˦ ˣ˘˖˜˙˜˖� �ɣ ˘˘˧˜ˡ˚˦� �˧ˢ� �ɣ ˢ˗˘˥˔˧˘� �̆ ˫ˣ˘˖˧˔˧˜ˢˡ˦� �̝ ˡ˗� �˦ ˛˔˥˘� �ʕ ˨˔˟˜˧ˬ�
�x ˘˗˔˚ˢ˚ˬ�˔˖˥ˢ˦˦�ˌ˘˔˥�ʧʡ�

�̂ ˘˘�ˆ˧˥˔˧˘˚˜˖�ʺˢ˔˟�ʖʤ�˙ˢ˥�ˢ˧˛˘˥�˔˖˧˜ˢˡ˦ʡ�

�3LJHRQ�0RXQWDLQ�3ULPDU\�6FKRRO��&KDUWHU�DQG�6WUDWHJLF�3ODQ������ ����



�3LJHRQ�0RXQWDLQ�3ULPDU\�6FKRRO��&KDUWHU�DQG�6WUDWHJLF�3ODQ������ ����



�3LJHRQ�0RXQWDLQ�3ULPDU\�6FKRRO��&KDUWHU�DQG�6WUDWHJLF�3ODQ������ ����



�3LJHRQ�0RXQWDLQ�3ULPDU\�6FKRRO��&KDUWHU�DQG�6WUDWHJLF�3ODQ������ ����



�3LJHRQ�0RXQWDLQ�3ULPDU\�6FKRRO��&KDUWHU�DQG�6WUDWHJLF�3ODQ������ ����



�3LJHRQ�0RXQWDLQ�3ULPDU\�6FKRRO��&KDUWHU�DQG�6WUDWHJLF�3ODQ������ ����



�3LJHRQ�0RXQWDLQ�3ULPDU\�6FKRRO��&KDUWHU�DQG�6WUDWHJLF�3ODQ������ ����



�3LJHRQ�0RXQWDLQ�3ULPDU\�6FKRRO��&KDUWHU�DQG�6WUDWHJLF�3ODQ������ ����



�3LJHRQ�0RXQWDLQ�3ULPDU\�6FKRRO��&KDUWHU�DQG�6WUDWHJLF�3ODQ������ ����



�3LJHRQ�0RXQWDLQ�3ULPDU\�6FKRRO��&KDUWHU�DQG�6WUDWHJLF�3ODQ������ ����



�3LJHRQ�0RXQWDLQ�3ULPDU\�6FKRRO��&KDUWHU�DQG�6WUDWHJLF�3ODQ������ ����


