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Additive manufacturing (AM) is a rapidly evolving technology that promises to revolutionize the

aerospace industry. The purported benefits of AM metal—reduced cost, environmental impact,

and lead times; and increased light-weighting, design complexity, and autonomy—are outweighed

by inconsistency in material properties and mechanical performance. For AM metal to become a

viable alternative to conventionally manufactured metal, coordinated efforts by industry, academia,

and regulators are required to standardize AM metal components.

Non-destructive evaluation (NDE) plays a pivotal role in this journey toward standardization. NDE

methods are not yet optimized for the unique challenges presented by AM metal, particularly with

respect to surface roughness, representative flaws, and anisotropic material properties. The de-

velopment of reference blocks that produce consistent results when inspected with specific NDE

methods, such as ultrasonic testing (UT) and eddy current testing (ET), is critical.

UT and ET studies were conducted on AM metal reference blocks manufactured using laser pow-

der bed fusion (L-PBF) technology. The advanced UT techniques of phased array ultrasonic test-

ing (PAUT) and full matrix capture with the total focusing method (FMC/TFM) were evaluated

for their abilities to detect, localize, and size near-surface side-drilled holes (SDHs) in AM Ti–

5Al–5V–5Mo–3Cr. Both techniques proved effective for inspection. FMC/TFM demonstrated

superior detection capability, imaging a SDH with a diameter of mm and a depth of

mm, and provided more accurate amplitude-based flaw sizing than PAUT.

ET was performed on AM alloy blocks of Al–10Si–Mg, Ti–6Al–4V, and 17–4 precipitate-hardened

stainless steel, each containing flaws filled with trapped feedstock powder. Analysis of ET signal

amplitude and phase revealed that trapped powder did not obscure signal amplitude and had only
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minor effects on phase. Several ET probe configurations—absolute pencil, absolute-reflection, and

split-D differential—were assessed for detecting 1-mm-diameter, 1-mm-deep through-channels at

test frequencies of 10–50 kHz. Probes with separate transmitting and receiving coils achieved

high signal-to-noise ratios while maintaining a localized signal response, guiding future ET probe

design for AM metal.
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�0�C�L�3�N�c�C�R�N���I �V�k�A�/�W �,�R�L�U�n�j�3�a �L�R�0�3�I �0���j�� �j�R �c�3�I�3�,�j�C�q�3�I�w �0�3�U�R�c�C�j �8�3�3�0�c�j�R�,�G �L���j�3�a�C���I �C�N �� �I���w�3�a�A�$�w�A�I���w�3�a

�U�a�R�,�3�c�c �)�S�*�Y �i�@�3 �~�a�c�j ���K �U�a�R�,�3�c�c�3�c ���a�R�c�3 �C�N �j�@�3 �S�O�4�z�c �s�C�j�@ �j�@�3 �,�R�L�L�3�a�,�C���I�C�y���j�C�R�N �R�8 �j�@�3 �c�j�3�a�3�A

�R�I�C�j�@�R�<�a���U�@�w �~�I�3 �8�R�a�L���j �V�!�Y�c�j�I�W�. �s�@�C�I�3 ���K �L���,�@�C�N�3�c �8�R�a �L�3�j���I�c �~�a�c�j ���U�U�3���a�3�0 �C�N �j�@�3 �L�C�0�A�S�O�O�z�c

�)�l�*�Y ���K �s���c �R�a�C�<�C�N���I�I�w �0�3�q�3�I�R�U�3�0 ���c �� �a���U�C�0 �U�a�R�j�R�j�w�U�C�N�< �j�3�,�@�N�R�I�R�<�w�. �s�C�j�@ �j�@�3 �,�R�L�U�n�j�3�a �L�R�0�3�I

�U�3�a�8�R�a�L�C�N�< �L�n�,�@ �R�8 �j�@�3 �U�a�R�j�R�j�w�U�C�N�< �C�j�c�3�I�8�. �8�R�I�I�R�s�3�0 �$�w �j�@�3 �3�I�C�L�C�N���j�C�R�N �R�8 �j�R�R�I�C�N�< ���N�0 �L���,�@�C�N�3 �a�3�A

�,�R�N�~�<�n�a���j�C�R�N�c �j�R �,�a�3���j�3 �U�@�w�c�C�,���I �U�a�R�j�R�j�w�U�3�c �)�l�*�"�)�:�*�Y �Q�q�3�a �j�@�3 �U���c�j �j�@�a�3�3 �0�3�,���0�3�c�. ���K �@���c ���0�q���N�,�3�0

�j�R�s���a�0�c �$�3�,�R�L�C�N�< �� �0�C�a�3�,�j �L���N�n�8���,�j�n�a�C�N�< �j�3�,�@�N�R�I�R�<�w �C�N �C�j�c �R�s�N �a�C�<�@�j�. �s�C�j�@ �j�@�3 ���$�C�I�C�j�w �j�R �U�a�R�0�n�,�3

�N�3���a�A�N�3�j�A�c�@���U�3 �U���a�j�c�. �s�@�C�,�@ ���a�3 �,�I�R�c�3 �j�R �j�@�3 �~�N���I �c�@���U�3 ���N�0 �0�C�L�3�N�c�C�R�N�c �R�8 �j�@�3 �0�3�c�C�a�3�0 �U���a�j �)�k�*�Y

�7�a�R�L ���N �3�N�<�C�N�3�3�a�C�N�< �0�3�c�C�<�N �U�3�a�c�U�3�,�j�C�q�3�. ���K �R�U�3�N�c �j�@�3 �0�R�R�a �j�R �C�N�,�a�3���c�C�N�<�I�w �,�R�L�U�I�3�u �<�3�R�L�3�j�a�C�3�c

���N�0 �3�N���$�I�3�c �j�@�3 �,�a�3���j�C�R�N �R�8 �,�R�L�U�R�N�3�N�j�c �j�@���j �s�R�n�I�0 �R�j�@�3�a�s�C�c�3 �$�3 �C�L�U�R�c�c�C�$�I�3 �j�R �8���$�a�C�,���j�3 �n�c�C�N�< �,�R�N�A

�q�3�N�j�C�R�N���I �L�3�j�@�R�0�c �)�9�*�"�)�e�*�Y ���K ���I�c�R �R�{�3�a�c �j�@�3 �$�3�N�3�~�j �R�8 �U���a�j �,�R�N�c�R�I�C�0���j�C�R�N�. �s�@�3�a�3�$�w �� �c�w�c�j�3�L �R�8

�L�n�I�j�C�U�I�3 �C�N�j�3�a���,�j�C�N�< �,�R�L�U�R�N�3�N�j�c �C�c �c�C�L�U�I�C�~�3�0 �C�N�j�R �� �c�C�N�<�I�3 �U���a�j �R�a �c�w�c�j�3�L�Y �+�R�N�c�R�I�C�0���j�C�R�N �C�N�,�a�3���c�3�c

�c�j�a�n�,�j�n�a���I �3�|�,�C�3�N�,�w �j�@�a�R�n�<�@ �j�@�3 �a�3�L�R�q���I �R�8 �L���j�C�N�< �c�n�a�8���,�3�c�. �0�3�,�a�3���c�3�c �s�3�C�<�@�j�. ���N�0 �,���N �a�3�0�n�,�3 �8���$�A

�a�C�,���j�C�R�N �,�R�c�j�c �)�e�*�. �)�4�*�Y �Q�N�3 �R�8 �j�@�3 �L�R�c�j �8�a�3�\�n�3�N�j�I�w �,�C�j�3�0 �3�u���L�U�I�3�c �R�8 �U���a�j �,�R�N�c�R�I�C�0���j�C�R�N �C�c �j�@�3 �H�2���T

�3�N�<�C�N�3 �8�n�3�I �N�R�y�y�I�3 �L���0�3 �$�w �;�3�N�3�a���I �2�I�3�,�j�a�C�, ���3�a�R�c�U���,�3�- �L���N�n�8���,�j�n�a�3�0 �n�c�C�N�< �,�R�N�q�3�N�j�C�R�N���I �L�3�j�@�A

�R�0�c�. �j�@�C�c �c�w�c�j�3�L �R�a�C�<�C�N���I�I�w �,�R�N�c�C�c�j�3�0 �R�8 �l�z �,�R�L�U�R�N�3�N�j�c�d �L���N�n�8���,�j�n�a�3�0 �n�c�C�N�< ���K�. �C�j �s���c �a�3�0�n�,�3�0 �j�R

�� �c�C�N�<�I�3 �U�a�C�N�j�3�0 �U���a�j �)�O�*�Y

�S



�S�Y�S�Y �K�R�j�C�q���j�C�R�N �l

���N�R�j�@�3�a �,�R�L�U�3�I�I�C�N�< ���0�q���N�j���<�3 �R�8 ���K �U���a�j�c �C�c �j�@�3 �a�3�0�n�,�j�C�R�N �C�N �I�3���0�A�j�C�L�3 �3�N���$�I�3�0 �$�w �j�@�3 ���q���C�I���$�C�I�C�j�w

�R�8 �8�3�3�0�c�j�R�,�G �L���j�3�a�C���I�. ���c �R�U�U�R�c�3�0 �j�R �j�@�3 �U�a�R�,�n�a�3�L�3�N�j �R�8 �s�a�R�n�<�@�j �c�j�R�,�G �L���j�3�a�C���I�. ���I�R�N�< �s�C�j�@ �,�R�L�U�R�A

�N�3�N�j �,�R�N�c�R�I�C�0���j�C�R�N ���N�0 �a�3�0�n�,�j�C�R�N�c �C�N �j�R�R�I�C�N�< ���N�0 �L���,�@�C�N�C�N�< �)�e�*�Y �i�@�3�a�3 �C�c ���I�c�R �j�@�3 �$�3�N�3�~�j �R�8 �a�3�0�n�,�3�0

�a�3�I�C���N�,�3 �R�N �R�a�C�<�C�N���I �3�\�n�C�U�L�3�N�j �L���N�n�8���,�j�n�a�3�a�c �V�Q�2�K�c�W ���N�0 �I�3�<���,�w �U���a�j�c�. ���c �s�3�I�I ���c �j�@�3 ���$�C�I�C�j�w �j�R

�U�a�R�0�n�,�3 �U���a�j�c �C�N�A�@�R�n�c�3 �)�e�*�Y �7�R�a �3�u���L�U�I�3�. �?�R�N�3�w�s�3�I�I ���3�a�R�c�U���,�3 �j�n�a�N�3�0 �j�R ���K �j�R �L���N�n�8���,�j�n�a�3 ��

�I�3�<���,�w �3�N�<�C�N�3 �,�R�L�U�R�N�3�N�j�. ���N�0 �a�3�0�n�,�3�0 �j�@�3 �I�3���0�A�j�C�L�3 �8�a�R�L �j�s�R �w�3���a�c �j�R �E�n�c�j �j�s�R �s�3�3�G�c �)�S�z�*�Y

�i�@�3 ���0�R�U�j�C�R�N �R�8 ���K �L�3�j���I �C�N ���3�a�R�c�U���,�3 ���U�U�I�C�,���j�C�R�N�c �a�3�\�n�C�a�3�c�. ���j �� �L�C�N�C�L�n�L�. �j�@���j �C�j �$�3 �,�R�L�U�3�j�C�j�C�q�3

�s�C�j�@ �,�R�N�q�3�N�j�C�R�N���I�I�w �L���N�n�8���,�j�n�a�3�0 �L�3�j���I �C�N �j�3�a�L�c �R�8 �I�3���0�A�j�C�L�3�. �,�R�c�j�. ���N�0 �U�3�a�8�R�a�L���N�,�3 �)�k�*�Y �?�R�s�3�q�3�a�.

�j�@�3 �,�n�a�a�3�N�j �a�3���I�C�j�w �C�c �j�@���j ���K �L�3�j���I �I���,�G�c �j�@�3 �N�3�,�3�c�c���a�w �0�3�c�C�<�N �\�n���I�C�~�,���j�C�R�N ���N�0 �,�3�a�j�C�~�,���j�C�R�N �U�a�R�A

�,�3�0�n�a�3�c �a�3�\�n�C�a�3�0 �j�R �L���G�3 �C�j �� �8�3���c�C�$�I�3 ���I�j�3�a�N���j�C�q�3 �j�R �,�R�N�q�3�N�j�C�R�N���I�I�w �L���N�n�8���,�j�n�a�3�0 �L�3�j���I�. �L�n�,�@ �I�3�c�c

�� �0�3 �8���,�j�R���I�j�3�a�N���j�C�q�3�Y �i�3�,�@�N�C�,���I �a�3�U�R�a�j�c ���N�0 �I�C�j�3�a���j�n�a�3 �a�3�q�C�3�s�c �U�n�$�I�C�c�@�3�0 �$�w �$�R�j�@ �C�N�0�n�c�j�a�w �I�3���0�3�a�c

���N�0 ���,���0�3�L�C�� �)�k�*�. �)�9�*�"�)�e�*�. �)�S�S�*�"�)�S�k�* ���I�I �a�3�q�3���I �j�@�3 �c���L�3 �j�@�3�L�3�- �j�@���j �j�@�3�a�3 �C�c �� �I���,�G �R�8 �c�j���N�0���a�0�C�y�3�0

�8�a���L�3�s�R�a�G�c �8�R�a �\�n���I�C�8�w�C�N�< ���N�0 �,�3�a�j�C�8�w�C�N�< ���K �,�R�L�U�R�N�3�N�j�c�Y �i�@�C�c �0�3�~�,�C�3�N�,�w �C�c �a�R�R�j�3�0 �C�N �� �I�C�L�C�j�3�0

�n�N�0�3�a�c�j���N�0�C�N�< �R�8 �j�@�3 �,�a�C�j�C�,���I �0�3�8�3�,�j�c ���N�0 �8���C�I�n�a�3 �L�R�0�3�c ���c�c�R�,�C���j�3�0 �s�C�j�@ ���K �L�3�j���I �U���a�j�c�Y �B�N �j�n�a�N�.

�j�@�C�c �c�j�3�L�c �8�a�R�L �C�N�c�n�|�,�C�3�N�j�I�w �0�R�,�n�L�3�N�j�3�0 �L���j�3�a�C���I �U�a�R�U�3�a�j�C�3�c�. �s�@�C�,�@ �C�c �I���a�<�3�I�w �0�n�3 �j�R �j�@�3 �c�C�<�N�C�8�A

�C�,���N�j �q���a�C���$�C�I�C�j�w �C�N �j�@�3 �$�3�@���q�C�R�n�a �R�8 ���K �L�3�j���I�!�� �q���a�C���$�C�I�C�j�w �0�a�C�q�3�N �$�w �C�N�,�R�L�U�I�3�j�3 �G�N�R�s�I�3�0�<�3 �R�8

�j�@�3 �U�a�R�,�3�c�c�"�U�a�R�U�3�a�j�w�A�U�3�a�8�R�a�L���N�,�3 �a�3�I���j�C�R�N�c�@�C�U�c �j�@���j �<�R�q�3�a�N ���K �L�3�j���I �)�k�*�. �)�9�*�"�)�e�*�. �)�S�S�*�"�)�S�k�*�Y

�B�N �8���,�j�. �j�@�3 �<�a�3���j�3�c�j �0�C�{�3�a�3�N�,�3 �$�3�j�s�3�3�N ���K �L�3�j���I ���N�0 �,�R�N�q�3�N�j�C�R�N���I�I�w �L���N�n�8���,�j�n�a�3�0 �L�3�j���I �C�c �j�@�3

�C�N�@�3�a�3�N�j �q���a�C���j�C�R�N �C�N ���K �,�R�L�U�R�N�3�N�j�c ���j ���I�I �I�3�q�3�I�c �R�8 �U�a�R�0�n�,�j�C�R�N�Y �i�@�3 �I�C�j�3�a���j�n�a�3 �@�3���q�C�I�w �3�L�U�@���c�C�y�3�c

�j�@�3 �8���,�j �j�@���j ���K �U�a�R�,�3�c�c�C�N�< �U���a���L�3�j�3�a�c �c�n�,�@ ���c �L���j�3�a�C���I �0�3�U�R�c�C�j�C�R�N �c�U�3�3�0�. �3�N�3�a�<�w �0�3�N�c�C�j�w�. ���N�0

�8�3�3�0�c�j�R�,�G �\�n���I�C�j�w �@���q�3 ���N �C�N�j�a�C�N�c�C�, �3�{�3�,�j �R�N �L�C�,�a�R�c�j�a�n�,�j�n�a�3 ���N�0 �j�@�3�a�3�8�R�a�3�. �G�3�w �L���j�3�a�C���I �U�a�R�U�3�a�j�C�3�c

�c�n�,�@ ���c �@���a�0�N�3�c�c�. �U�@���c�3�. �w�C�3�I�0 �c�j�a�3�N�<�j�@�. �c�n�a�8���,�3 �a�R�n�<�@�N�3�c�c�. ���N�0 �0�3�N�c�C�j�w �)�k�*�. �)�9�*�"�)�e�*�. �)�S�S�*�"�)�S�k�*�Y �i�@�3

�a�3�c�n�I�j �C�c �� �,�R�I�I�3�,�j�C�R�N �R�8 �U���a�j�c �j�@���j ���a�3 �c�R �s�C�0�3�I�w �q���a�C���$�I�3 �j�@�3�w ���U�U�3���a �C�L�U�R�c�c�C�$�I�3 �j�R �,�@���a���,�j�3�a�C�y�3 ���j ���I�I

�)�k�*�Y �?�R�s�3�q�3�a�. �,�R�N�c�C�0�3�a�C�N�< �j�@���j �� �L���E�R�a�C�j�w �R�8 ���C�a�,�a���8�j �,�R�L�U�R�N�3�N�j �8���C�I�n�a�3�c �a�3�c�n�I�j �8�a�R�L �8���j�C�<�n�3 �)�S�k�*�.

�s�@�C�,�@ �C�c �3�u���,�3�a�$���j�3�0 �$�w �j�@�3 �U�a�3�c�3�N�,�3 �R�8 �I���a�<�3 ���N�0�g�R�a �N�3���a�A�c�n�a�8���,�3 �0�C�c�,�R�N�j�C�N�n�C�j�C�3�c ���,�j�C�N�< ���c �I�R�,���I

�c�j�a�3�c�c �,�R�N�,�3�N�j�a���j�R�a�c�. �C�j �C�c �C�L�U�3�a���j�C�q�3 �j�@���j ���K �L�3�j���I �U���a�j�c �$�3 �j�@�3 �c�n�$�E�3�,�j �R�8 �a�C�<�R�a�R�n�c �,�@���a���,�j�3�a�C�y���j�C�R�N

�3�{�R�a�j�c �c�R �j�@���j �j�@�3 ���U�U�a�R�U�a�C���j�3 �\�n���I�C�j�w ���c�c�n�a���N�,�3 �U�a�R�j�R�,�R�I�c �L���w �$�3 �0�3�q�3�I�R�U�3�0�Y

���c �� �,�R�N�c�3�\�n�3�N�,�3 �R�8 �j�@�3�c�3 �<���U�c �C�N �G�N�R�s�I�3�0�<�3�. �j�@�3 ���U�U�a�R���,�@ �$�w �j�@�3 �a�3�<�n�I���j�R�a�c�. �j�@�3 ���C�a�I�C�N�3�c�. ���N�0 �j�@�3



�S�Y�l�Y �Q�$�E�3�,�j�C�q�3�c �R�8 �i�@�3�c�C�c �k

�Q�2�K�c �@���c �$�3�3�N �R�N�3 �R�8 �a�3�c�j�a���C�N�j ���N�0 �,�R�I�I���$�R�a���j�C�R�N�. ���c �3�q�C�0�3�N�,�3�0 �$�w �j�@�3 ���N�N�n���I ���K �r�R�a�G�c�@�R�U �j�@���j

�@���c �$�3�3�N �E�R�C�N�j�I�w �@�R�c�j�3�0 �$�w �j�@�3 �7�3�0�3�a���I ���q�C���j�C�R�N ���0�L�C�N�C�c�j�a���j�C�R�N �V�7�����W ���N�0 �j�@�3 �2�n�a�R�U�3���N �m�N�C�R�N

���q�C���j�C�R�N �b���8�3�j�w ���c�c�R�,�C���j�C�R�N �V�2���b���W �c�C�N�,�3 �l�z�S�4�Y ���j �j�@�3 �U�a�3�c�3�N�j �j�C�L�3�. �3�q�3�a�w �c�C�N�<�I�3 ���K �,�R�L�U�R�N�3�N�j

�L�n�c�j �$�3 �a�C�<�R�a�R�n�c�I�w �j�3�c�j�3�0 �$�3�8�R�a�3 �C�j �a�3�,�3�C�q�3�c �a�3�<�n�I���j�R�a�w ���U�U�a�R�q���I �)�S�:�*�Y �Q�q�3�a �j�@�3 �I���c�j �0�3�,���0�3�. ���K

�,�R�L�U�R�N�3�N�j�c �@���q�3 ���I�a�3���0�w �$�3�3�N �3�L�U�I�R�w�3�0 �C�N �N�R�N�A�,�a�C�j�C�,���I ���U�U�I�C�,���j�C�R�N�c �8�R�a �,�R�L�U�R�N�3�N�j�c �s�@�R�c�3 �8���C�I�n�a�3

�s�R�n�I�0 �N�R�j ���{�3�,�j �j�@�3 �R�U�3�a���j�C�R�N �R�8 �j�@�3 ���C�a�,�a���8�j �)�S�9�*�Y �?�R�s�3�q�3�a�. �0�3�c�U�C�j�3 �j�@�3 �,�@���I�I�3�N�<�3�c ���c�c�R�,�C���j�3�0 �s�C�j�@

���K�. �j�@�3 �n�c�3 �R�8 ���K �,�R�L�U�R�N�3�N�j�c �C�N �,�a�C�j�C�,���I ���U�U�I�C�,���j�C�R�N�c �8�R�a �,�R�L�U�R�N�3�N�j�c �s�@�R�c�3 �8���C�I�n�a�3 �s�R�n�I�0 �U�R�c�3

�c�3�a�C�R�n�c �a�C�c�G �j�R �j�@�3 �C�N�j�3�<�a�C�j�w �R�8 �j�@�3 ���C�a�,�a���8�j �)�S�9�* �C�c ���I�a�3���0�w �n�N�0�3�a�s���w�Y �B�N �l�z�S�e�. �;�R�a�3�I�C�G �)�S�k�* �U�a�3�0�C�,�j�3�0

�j�@���j �j�@�3 ���K �I���N�0�c�,���U�3 �s�R�n�I�0 �c�@�C�8�j �j�R�s���a�0�c ���K �,�R�L�U�R�N�3�N�j �n�c�3 �8�R�a �,�a�C�j�C�,���I ���U�U�I�C�,���j�C�R�N�c ���c �Q�2�K�c

���j�j�3�L�U�j�3�0 �j�R �a�3�,�R�n�U �j�@�3 �L�C�I�I�C�R�N�c �R�8 �0�R�I�I���a�c �C�N�q�3�c�j�3�0 �C�N �j�@�3 �0�3�q�3�I�R�U�L�3�N�j �R�8 ���K �j�3�,�@�N�R�I�R�<�w�Y �?�C�c

�)�S�k�* �U�a�3�0�C�,�j�C�R�N �@���c �c�C�N�,�3 �$�3�3�N �a�3���I�C�y�3�0�. �s�C�j�@ �?�R�N�3�w�s�3�I�I ���3�a�R�c�U���,�3 �a�3�,�3�C�q�C�N�< ���U�U�a�R�q���I �8�R�a �� �,�a�C�j�C�,���I

���K �3�N�<�C�N�3 �,�R�L�U�R�N�3�N�j �j�@���j �c���L�3 �w�3���a �)�S�z�*�Y �i�@�a�3�3 �w�3���a�c �I���j�3�a �C�N �l�z�l�z�. �;�3�N�3�a���I �2�I�3�,�j�a�C�, ���3�a�R�c�U���,�3

�a�3�,�3�C�q�3�0 ���U�U�a�R�q���I �8�R�a �j�@�3�C�a �;�2�O�t �3�N�<�C�N�3�. �s�@�C�,�@ �@���c �R�q�3�a �k�z�z ���K �,�R�L�U�R�N�3�N�j�c ���N�0 �s�C�I�I �U�R�s�3�a �j�@�3

�#�R�3�C�N�< �e�e�e�t ���C�a�,�a���8�j �)�S�f�*�Y

���c �0�C�c�,�n�c�c�3�0 �$�w �;�R�a�3�I�C�G �)�S�k�*�. �@�C�c�j�R�a�w �c�@�R�s�c �j�@�3 �c���8�3 �C�N�j�a�R�0�n�,�j�C�R�N �R�8 �N�3�s �L���j�3�a�C���I�c �C�N�j�R ���3�a�R�c�U���,�3

�,�R�L�U�R�N�3�N�j�c �a�3�\�n�C�a�3�c �� �c�w�c�j�3�L�A�I�3�q�3�I ���U�U�a�R���,�@ �j�R �,�R�L�U�R�N�3�N�j �0�3�c�C�<�N�. �L���N�n�8���,�j�n�a�C�N�<�. ���N�0 �I�C�8�3 �,�w�,�I�3

�L���N���<�3�L�3�N�j�Y �2�{�3�,�j�C�q�3 �a�C�c�G �L�C�j�C�<���j�C�R�N ���<���C�N�c�j �j�@�3 �,�n�a�a�3�N�j �n�N�,�3�a�j���C�N�j�C�3�c �R�8 ���K �,�R�L�U�R�N�3�N�j �U�3�a�A

�8�R�a�L���N�,�3 �a�3�\�n�C�a�3�c ���0�3�\�n���j�3 �L���N�n�8���,�j�n�a�C�N�< �U�a�R�,�3�c�c�C�N�< �,�R�N�j�a�R�I�c�. �0�3�c�j�a�n�,�j�C�q�3 �j�3�c�j�C�N�< �V�/�i�W �j�R ���c�c�3�c�c

�8���j�C�<�n�3 �I�C�8�3�. ���N�0 �� �,�R�N�,�3�a�j�3�0 �3�{�R�a�j �R�U�j�C�L�C�y�C�N�< �N�R�N�A�0�3�c�j�a�n�,�j�C�q�3 �3�q���I�n���j�C�R�N �V�M�/�2�W �8�R�a ���K �L�3�j���I ���N�0

�C�j�c �U���a�j�C�,�n�I���a �c�3�j �R�8 �,�@���I�I�3�N�<�3�c �)�9�*�. �)�f�*�. �)�S�k�*�Y �i�@�3 �R�U�j�C�L�C�y���j�C�R�N �R�8 �M�/�2 �8�R�a ���K �L�3�j���I �,�R�L�U�R�N�3�N�j�c

�a�3�\�n�C�a�3�c �$�R�j�@ �j�@�3 �8���$�a�C�,���j�C�R�N �R�8 �N�3�s �U�@�w�c�C�,���I �a�3�8�3�a�3�N�,�3 �c�j���N�0���a�0�c �)�f�*�. �)�S�e�*�. ���N�0 �j�@�3 ���0���U�j���j�C�R�N �R�8

�3�u�C�c�j�C�N�< �M�/�2 �L�3�j�@�R�0�c ���N�0 �j�3�,�@�N�C�\�n�3�c �j�R �,�R�N�c�C�0�3�a �j�@�3 �n�N�C�\�n�3 �U�a�R�U�3�a�j�C�3�c �R�8 ���K �L�3�j���I�. �U���a�j�C�,�n�I���a�I�w

�s�C�j�@ �a�3�c�U�3�,�j �j�R ���N�C�c�R�j�a�R�U�C�, �L���j�3�a�C���I �U�a�R�U�3�a�j�C�3�c �)�f�*�. �)�S�k�*�Y �B�N �U���a�j�C�,�n�I���a�. �M�/�2 �C�c �a�3�\�n�C�a�3�0 �j�R �3�c�j���$�I�C�c�@

�j�@�3 ���$�C�I�C�j�w �j�R �0�3�j�3�,�j ���N�0 �c�C�y�3 �•���s�c �C�N ���K �,�R�L�U�R�N�3�N�j�c�. �s�@�C�,�@ �C�c �j�@�3 �8�R�,�n�c �R�8 �j�@�C�c �j�@�3�c�C�c�Y

�S�Y�l �Q�$�E�3�,�j�C�q�3�c �R�8 �i�@�3�c�C�c

�B�N�0�n�c�j�a�w �,�R�N�c�3�N�c�n�c �@�C�<�@�I�C�<�@�j�c �j�@�3 �n�a�<�3�N�j �N�3�3�0 �8�R�a �j�@�3 �0�3�q�3�I�R�U�L�3�N�j �R�8 �M�/�2 �a�3�8�3�a�3�N�,�3 �$�I�R�,�G�c �8�R�a

���K �L�3�j���I �)�9�*�. �)�f�*�. �)�S�e�*�Y �� �8�R�n�N�0���j�C�R�N���I �c�j�3�U �C�N �j�@�C�c �3�{�R�a�j �C�c �j�R �3�c�j���$�I�C�c�@ �j�@�3 �0�3�j�3�,�j���$�C�I�C�j�w �R�8 �a�3�I�3�A

�q���N�j �•���s �j�w�U�3�c �C�N �c�U�3�,�C�~�, ���K �L�3�j���I �,�R�L�U�R�N�3�N�j�c�. �j���G�C�N�< �C�N�j�R ���,�,�R�n�N�j �j�@�3 �L���j�3�a�C���I �,�R�L�U�R�c�C�j�C�R�N�.



�S�Y�l�Y �Q�$�E�3�,�j�C�q�3�c �R�8 �i�@�3�c�C�c �:

�L���N�n�8���,�j�n�a�C�N�< �U�a�R�,�3�c�c�C�N�< �U���a���L�3�j�3�a�c�. ���N�0 �j�@�3 �c�3�I�3�,�j�3�0 �M�/�2 �j�3�,�@�N�C�\�n�3�Y �Q�N�,�3 �0�3�j�3�,�j���$�C�I�C�j�w �@���c

�$�3�3�N �3�c�j���$�I�C�c�@�3�0�. �3�{�R�a�j�c �j�R �I�R�,���I�C�y�3 �j�@�3 �•���s ���N�0 �\�n���N�j�C�8�w �C�j�c �c�C�y�3 �8�R�I�I�R�s�Y �i�@�3�c�3 �3�{�R�a�j�c �n�I�j�C�L���j�3�I�w

�c�n�U�U�R�a�j �j�@�3 �0�3�q�3�I�R�U�L�3�N�j �R�8 �U�a�R�$���$�C�I�C�j�w �R�8 �0�3�j�3�,�j�C�R�N �V�T�Q�/�W �c�j�n�0�C�3�c �c�U�3�,�C�~�, �j�R �j�@�3 �M�/�2 �j�3�,�@�N�C�\�n�3�.

���K �L���j�3�a�C���I�. ���N�0 �•���s �j�w�U�3�c�Y

�� �L���E�R�a �,�@���I�I�3�N�<�3 �C�N �j�@�3 �C�N�c�U�3�,�j�C�R�N �R�8 ���K �L�3�j���I �C�c �j�@�3 �a�3�I�C���$�I�3 �0�3�j�3�,�j�C�R�N �R�8 �N�3���a�A�c�n�a�8���,�3 �•���s�c�.

�s�@�C�,�@ �c�C�<�N�C�~�,���N�j�I�w �,�R�L�U�a�R�L�C�c�3 �c�j�a�n�,�j�n�a���I �C�N�j�3�<�a�C�j�w�Y �`�3�c�3���a�,�@ �@���c �c�@�R�s�N �j�@���j �j�@�3 �I�R�,���j�C�R�N �R�8 �� �•���s

�@���c �� �<�a�3���j�3�a �C�L�U���,�j �R�N �8���j�C�<�n�3 �I�C�8�3 �j�@���N �C�j�c �c�C�y�3 �R�a �L�R�a�U�@�R�I�R�<�w�. �3�c�j���$�I�C�c�@�C�N�< �� �,�I�3���a �@�C�3�a���a�,�@�w �R�8 �C�N�A

�•�n�3�N�,�3�- �c�n�a�8���,�3 �•���s�c ���a�3 �j�@�3 �L�R�c�j �0�3�j�a�C�L�3�N�j���I�. �8�R�I�I�R�s�3�0 �$�w �c�n�$�c�n�a�8���,�3 �U�R�a�R�c�C�j�w�. ���N�0 �j�@�3�N �C�N�j�3�a�N���I

�q�R�I�n�L�3�j�a�C�, �0�3�8�3�,�j�c �)�S�4�*�"�)�l�l�*�Y �r�@�C�I�3 �c�n�a�8���,�3 �C�N�c�U�3�,�j�C�R�N �C�c �a�3�I���j�C�q�3�I�w �c�j�a���C�<�@�j�8�R�a�s���a�0�. �j�@�3 �a�3�I�C���$�I�3

�0�3�j�3�,�j�C�R�N �R�8 �•���s�c �I�R�,���j�3�0 �E�n�c�j �$�3�N�3���j�@ �j�@�3 �c�n�a�8���,�3 �a�3�L���C�N�c �j�3�,�@�N�C�,���I�I�w �,�@���I�I�3�N�<�C�N�<�. �0�3�c�U�C�j�3 �j�@�3�C�a

�,�a�C�j�C�,���I �a�R�I�3 �C�N �8���j�C�<�n�3 �8���C�I�n�a�3�Y �i�R ���0�0�a�3�c�c �j�@�C�c �,�R�N�,�3�a�N�. �j�@�C�c �j�@�3�c�C�c �8�R�,�n�c�3�c �R�N �j�@�3 �0�3�j�3�,�j�C�R�N�. �I�R�,���I�A

�C�y���j�C�R�N�. ���N�0 �\�n���N�j�C�~�,���j�C�R�N �R�8 �N�3���a�A�c�n�a�8���,�3 �•���s�c �C�N ���K �a�3�8�3�a�3�N�,�3 �$�I�R�,�G�c �n�c�C�N�< �j�s�R �,�R�N�q�3�N�j�C�R�N���I

���N�0 �,�R�L�U�I�3�L�3�N�j���a�w �M�/�2 �L�3�j�@�R�0�c�- �n�I�j�a���c�R�N�C�, �j�3�c�j�C�N�< �V�m�i�W ���N�0 �3�0�0�w �,�n�a�a�3�N�j �j�3�c�j�C�N�< �V�2�i�W�Y �i�@�3

�c�3�I�3�,�j�C�R�N �R�8 �m�i ���N�0 �2�i �C�c �$���c�3�0 �R�N �$�R�j�@ �L���j�3�a�C���I�A�c�U�3�,�C�~�, �,�R�N�c�C�0�3�a���j�C�R�N�c ���N�0 �U�a���,�j�C�,���I �,�R�N�c�j�a���C�N�j�c�.

�C�N�,�I�n�0�C�N�< �j�@�3 �<�3�R�L�3�j�a�w �R�8 ���K �U���a�j�c�. �8�3�a�a�R�L���<�N�3�j�C�c�L�. ���N�0 �j�@�3 ���q���C�I���$�C�I�C�j�w ���N�0 �U�R�a�j���$�C�I�C�j�w �R�8 �j�3�c�j

�3�\�n�C�U�L�3�N�j�Y

�i�@�3 �I�C�j�3�a���j�n�a�3 �@���c �C�0�3�N�j�C�~�3�0 �c�3�q�3�a���I �M�/�2 �L�3�j�@�R�0�c �s�@�C�,�@ �@���q�3 �j�@�3 �,���U���$�C�I�C�j�w �j�R �0�3�j�3�,�j �•���s�c �C�N ���K

�L�3�j���I�Y �B�N ���0�0�C�j�C�R�N �j�R �m�i ���N�0 �2�i�. �j�@�3�c�3 �C�N�,�I�n�0�3 �a���0�C�R�<�a���U�@�C�, �j�3�c�j�C�N�< �V�`�i�W�. �U�3�N�3�j�a���N�j �j�3�c�j�C�N�< �V�T�i�W�.

�L���<�N�3�j�C�, �U���a�j�C�,�I�3 �j�3�c�j�C�N�< �V�K�i�W�. ���N�0 �q�C�c�n���I �j�3�c�j�C�N�< �V�p�i�W �)�S�e�*�. �)�l�k�*�"�)�l�9�*�Y �?�R�s�3�q�3�a�. �q�C�c�n���I �j�3�c�j�C�N�<

���N�0 �U�3�N�3�j�a���N�j �j�3�c�j�C�N�< ���a�3 �a�3�c�j�a�C�,�j�3�0 �j�R �0�3�j�3�,�j�C�N�< �c�n�a�8���,�3�A�$�a�3���G�C�N�< �•���s�c ���N�0 ���a�3 �n�N�c�n�C�j���$�I�3 �8�R�a �c�n�$�A

�c�n�a�8���,�3 �R�a �q�R�I�n�L�3�j�a�C�, �C�N�c�U�3�,�j�C�R�N�Y �K���<�N�3�j�C�, �U���a�j�C�,�I�3 �j�3�c�j�C�N�< �V�K�i�W �C�c �,�R�N�c�j�a���C�N�3�0 �j�R �j�@�3 �C�N�c�U�3�,�j�C�R�N �R�8

�8�3�a�a�R�L���<�N�3�j�C�, �L���j�3�a�C���I�c�. �s�@�C�,�@ �C�c �n�N�c�n�C�j�3�0 �8�R�a �j�@�3 �j�C�j���N�C�n�L ���N�0 ���I�n�L�C�N�n�L ���I�I�R�w�c �,�R�L�L�R�N�I�w �n�c�3�0

�C�N ���3�a�R�c�U���,�3 �,�R�L�U�R�N�3�N�j�c�Y �`���0�C�R�<�a���U�@�C�, �j�3�c�j�C�N�<�. �3�c�U�3�,�C���I�I�w �,�R�L�U�n�j�3�0 �j�R�L�R�<�a���U�@�w �V�+�i�W�. �R�{�3�a�c

�@�C�<�@�A�a�3�c�R�I�n�j�C�R�N �q�R�I�n�L�3�j�a�C�, �C�L���<�C�N�< ���N�0 �C�c �a�3�<���a�0�3�0 ���c �� �c�j���j�3�A�R�8�A�j�@�3�A���a�j �j�3�,�@�N�C�\�n�3 �8�R�a �,�@���a���,�j�3�a�A

�C�y�C�N�< �C�N�j�3�a�N���I �•���s�c �c�n�,�@ ���c �U�R�a�R�c�C�j�C�3�c �C�N ���K �L�3�j���I �U���a�j�c �)�l�*�. �)�l�9�*�"�)�l�e�*�. �$�n�j �s���c �3�u�,�I�n�0�3�0 �0�n�3 �j�R

�I�C�L�C�j���j�C�R�N�c �C�N �3�\�n�C�U�L�3�N�j ���q���C�I���$�C�I�C�j�w ���N�0 �3�u�U�3�N�c�3�Y

�B�N �,�R�N�j�a���c�j�. �2�i �C�c �s�3�I�I�A�c�n�C�j�3�0 �8�R�a �c�n�a�8���,�3 ���N�0 �N�3���a�A�c�n�a�8���,�3 �•���s �0�3�j�3�,�j�C�R�N �C�N �3�I�3�,�j�a�C�,���I�I�w �,�R�N�0�n�,�j�C�q�3�.

�N�R�N�A�8�3�a�a�R�L���<�N�3�j�C�, �L���j�3�a�C���I�c �c�n�,�@ ���c �j�@�R�c�3 �n�c�3�0 �C�N �j�@�C�c �U�a�R�E�3�,�j�Y �2�i �C�c ���I�c�R ���0�q���N�j���<�3�R�n�c �0�n�3 �j�R



�S�Y�l�Y �Q�$�E�3�,�j�C�q�3�c �R�8 �i�@�3�c�C�c �9

�C�j�c �U�R�a�j���$�C�I�C�j�w�. �a���U�C�0 �C�N�c�U�3�,�j�C�R�N �,���U���$�C�I�C�j�w�. �C�N�A�c�C�j�n ���U�U�I�C�,���$�C�I�C�j�w�. ���N�0 �c���8�3 �R�U�3�a���j�C�R�N�Y �m�i �,�R�L�U�I�3�A

�L�3�N�j�c �2�i �$�w �3�N���$�I�C�N�< �j�@�3 �0�3�j�3�,�j�C�R�N �R�8 �C�N�j�3�a�N���I ���N�0 �N�3���a�A�c�n�a�8���,�3 �•���s�c �j�@�a�R�n�<�@�R�n�j �j�@�3 �q�R�I�n�L�3 �R�8

�j�@�3 �,�R�L�U�R�N�3�N�j�Y �m�i �C�c �@�C�<�@�I�w �c�3�N�c�C�j�C�q�3 ���N�0 �,���U���$�I�3 �R�8 �0�3�j�3�,�j�C�N�< �0�3�8�3�,�j�c �R�N �j�@�3 �R�a�0�3�a �R�8 �@�n�N�0�a�3�0�c �R�8

�L�C�,�a�R�L�3�j�a�3�c �)�l�e�*�Y �7�n�a�j�@�3�a�L�R�a�3�. �C�j �C�c �c�n�C�j���$�I�3 �8�R�a �� �s�C�0�3 �a���N�<�3 �R�8 �L���j�3�a�C���I �j�w�U�3�c�. �C�N�,�I�n�0�C�N�< �$�R�j�@ �8�3�a�A

�a�R�L���<�N�3�j�C�, ���N�0 �N�R�N�A�8�3�a�a�R�L���<�N�3�j�C�, ���I�I�R�w�c�. ���N�0 �,���N �$�3 �U�3�a�8�R�a�L�3�0 �C�N�A�c�C�j�n �n�c�C�N�< �U�R�a�j���$�I�3 �3�\�n�C�U�L�3�N�j�Y

�i�@�3 �m�i �c�j�n�0�w �C�N�q�3�c�j�C�<���j�3�c �j�@�3 �j�C�j���N�C�n�L ���I�I�R�w �i�C�"�9���I�"�9�p�"�9�K�R�"�k�+�a �V�i�C�"�9�9�9�k�W�. ���N ���K �L�3�j���I �R�8

�C�N�j�3�a�3�c�j �j�R �b���8�a���N �H���N�0�C�N�< �b�w�c�j�3�L�c �8�R�a ���C�a�,�a���8�j �I���N�0�C�N�< �<�3���a �,�R�L�U�R�N�3�N�j�c �)�l�4�*�"�)�k�S�*�Y �i�@�3 �U�a�C�L���a�w

�<�R���I �C�c �j�R �,�R�L�U���a�3 �j�@�3 �N�3���a�A�c�n�a�8���,�3 �0�3�j�3�,�j�C�R�N �U�3�a�8�R�a�L���N�,�3 �R�8 �j�s�R ���0�q���N�,�3�0 �m�i �j�3�,�@�N�C�\�n�3�c�- �V�C�W

�,�R�N�q�3�N�j�C�R�N���I �U�@���c�3�0 ���a�a���w �n�I�j�a���c�R�N�C�, �j�3�c�j�C�N�< �V�T���m�i�W ���N�0 �V�C�C�W �j�@�3 �L�R�a�3 �N�R�q�3�I �j�R�j���I �8�R�,�n�c�C�N�< �L�3�j�@�R�0

�V�i�7�K�W�Y �#�R�j�@ �j�3�,�@�N�C�\�n�3�c ���a�3 ���U�U�I�C�3�0 �j�R �� �c�3�j �R�8 �~�q�3 �c�@���I�I�R�s �c�C�0�3�A�0�a�C�I�I�3�0 �@�R�I�3�c �V�b�/�?�c�W�. �3���,�@ �I�3�c�c

�j�@���N �S �L�L �C�N �0�C���L�3�j�3�a ���N�0 �I�R�,���j�3�0 ���j �0�3�U�j�@�c �a���N�<�C�N�< �8�a�R�L �z�Y�:�z�"�l�Y�S�9 �L�L�Y

�i�R �3�N���$�I�3 �i�7�K �C�N�c�U�3�,�j�C�R�N�. �� �K���i�H���#�A�$���c�3�0 �q�3�a�c�C�R�N �R�8 �j�@�3 �i�7�K ���I�<�R�a�C�j�@�L �s���c �0�3�q�3�I�R�U�3�0�. ���c

�j�@�3�a�3 ���a�3 �8�3�s�. �C�8 ���N�w�. �R�U�3�N�A�c�R�n�a�,�3 �c�R�8�j�s���a�3 �U���,�G���<�3�c �8�R�a �j�@�C�c �L�3�j�@�R�0�. �0�3�c�U�C�j�3 �j�@�3 �L���j�@�3�L���j�C�,���I

�8�R�n�N�0���j�C�R�N�c �$�3�C�N�< �s�3�I�I�A�3�c�j���$�I�C�c�@�3�0 �C�N �j�@�3 �I�C�j�3�a���j�n�a�3 �)�k�l�*�Y �i�@�3 �,�R�L�U�I�3�j�C�R�N �R�8 �j�@�3�c�3 �R�$�E�3�,�j�C�q�3�c �s�C�I�I

�,�@���a���,�j�3�a�C�y�3 �C�8 ���0�q���N�,�3�0 �m�i �j�3�,�@�N�C�\�n�3�c �,���N �$�3 �,�R�N�c�C�0�3�a�3�0 ���c �q�C���$�I�3 �R�U�j�C�R�N�c �8�R�a �C�N�c�U�3�,�j�C�N�< �j�@�3 �N�3���a�A

�c�n�a�8���,�3 �R�8 ���N ���K �i�C�"�9���I�"�9�p�"�9�K�R�"�k�+�a �V�i�C�"�9�9�9�k�W �,�R�L�U�R�N�3�N�j�Y

�i�@�3 �2�i �c�j�n�0�w �8�R�,�n�c�3�c �R�N �N�3���a�A�c�n�a�8���,�3 �•���s�c �C�N �j�@�a�3�3 ���K ���I�I�R�w�c �,�R�L�L�R�N�I�w �n�c�3�0 �C�N ���3�a�R�c�U���,�3�- �j�@�3

���I�n�L�C�N�n�L ���I�I�R�w ���I�"�S�z�b�C�"�K�<�. �j�@�3 �j�C�j���N�C�n�L ���I�I�R�w �i�C�"�f���I�"�:�p�. ���N�0 �S�e�"�: �U�a�3�,�C�U�C�j���j�3�A�@���a�0�3�N�3�0 �c�j���C�N�A

�I�3�c�c �c�j�3�3�I�Y �� �n�N�C�\�n�3 �,�R�N�,�3�a�N �C�N ���K �U�R�s�0�3�a �$�3�0 �8�n�c�C�R�N �V�T�#�7�W �,�R�L�U�R�N�3�N�j�c �C�c �j�@�3 �U�a�3�c�3�N�,�3 �R�8 �j�a���U�U�3�0

�8�3�3�0�c�j�R�,�G �U�R�s�0�3�a�Y �`�3�,�3�N�j �U�n�$�I�C�,���j�C�R�N�c �c�n�<�<�3�c�j �j�@���j �j�a���U�U�3�0 �8�3�3�0�c�j�R�,�G �U�R�s�0�3�a �L���w �$�3 �3�I�3�,�j�a�C�,���I�I�w

�,�R�N�0�n�,�j�C�q�3 ���N�0 �,�R�n�I�0 �R�$�c�,�n�a�3 �2�i �•���s �c�C�<�N���I�c �)�k�k�*�. �)�k�:�*�Y

�T�a�3�I�C�L�C�N���a�w �L�3���c�n�a�3�L�3�N�j�c �R�8 �,�R�L�U���,�j�3�0 �8�3�3�0�c�j�R�,�G �U�R�s�0�3�a �R�8 �j�@�3 �j�@�a�3�3 ���I�I�R�w�c �a�3�q�3���I�3�0 �,�R�N�0�n�,�j�C�q�A

�C�j�C�3�c �R�N �j�@�3 �R�a�0�3�a �R�8 �j�@�R�n�c���N�0�c �R�8 �b�g�L �)�k�9�*�Y �i�@�3�a�3�8�R�a�3�. �j�@�3 �~�a�c�j �2�i �R�$�E�3�,�j�C�q�3 �C�c �j�R �0�3�j�3�a�L�C�N�3 �j�@�3

�C�L�U���,�j �R�8 �j�@�3 �j�a���U�U�3�0 �8�3�3�0�c�j�R�,�G �U�R�s�0�3�a �R�N �j�@�3 �2�i �a�3�c�U�R�N�c�3�Y �B�8 �j�@�3 �U�R�s�0�3�a �0�R�3�c �,�R�N�0�n�,�j �3�I�3�,�j�a�C�,�A

�C�j�w �j�R �j�@�3 �3�u�j�3�N�j �j�@���j �j�@�3 �2�i �c�C�<�N���I ���L�U�I�C�j�n�0�3 �0�3�,�a�3���c�3�c�. �j�@�C�c �L���w �I�3���0 �j�R �L�C�c�c�3�0 �•���s �0�3�j�3�,�j�C�R�N�Y

�i�@�3 �c�3�,�R�N�0 �R�$�E�3�,�j�C�q�3 �C�c �j�R �3�q���I�n���j�3 �q���a�C�R�n�c �2�i �U�a�R�$�3 �<�3�R�L�3�j�a�C�3�c �j�R �C�0�3�N�j�C�8�w �j�@�3 �,�R�N�~�<�n�a���j�C�R�N �$�3�c�j

�c�n�C�j�3�0 �8�R�a �c�n�$�c�n�a�8���,�3 �•���s �0�3�j�3�,�j�C�R�N �C�N �j�@�3�c�3 ���K ���I�I�R�w�c�Y



�S�Y�k�Y �Q�a�<���N�C�y���j�C�R�N �R�8 �i�@�3�c�C�c �f

�i�@�C�c �c�j�n�0�w �L���G�3�c �j�s�R �G�3�w �,�R�N�j�a�C�$�n�j�C�R�N�c �j�R �j�@�3 �~�3�I�0 �R�8 �M�/�2 �8�R�a ���K �L�3�j���I�-

�S�Y�B�j �0�3�L�R�N�c�j�a���j�3�c �j�@�3 �q�C���$�C�I�C�j�w �R�8 ���0�q���N�,�3�0 �m�i �L�3�j�@�R�0�c�. �C�N�,�I�n�0�C�N�< �T���m�i ���N�0 �i�7�K�. �8�R�a �N�3���a�A

�c�n�a�8���,�3 �•���s �0�3�j�3�,�j�C�R�N �C�N ���K �i�C�"�9�9�9�k�. �c�n�U�U�R�a�j�3�0 �$�w �� �N�3�s �K���i�H���#�A�$���c�3�0 �i�7�K �C�L�U�I�3�A

�L�3�N�j���j�C�R�N�Y

�l�Y�B�j �U�a�R�q�C�0�3�c ���N �C�N�A�0�3�U�j�@ �3�q���I�n���j�C�R�N �R�8 �j�@�3 �3�{�3�,�j �R�8 �j�a���U�U�3�0 ���K �U�R�s�0�3�a�!�� �•���s �n�N�C�\�n�3 �j�R �j�@�3

���K �U�a�R�,�3�c�c�!�R�N �3�0�0�w �,�n�a�a�3�N�j �a�3�c�U�R�N�c�3�c�. �U�R�j�3�N�j�C���I�I�w �C�L�U���,�j�C�N�< �•���s �0�3�j�3�,�j���$�C�I�C�j�w�Y

�S�Y�k �Q�a�<���N�C�y���j�C�R�N �R�8 �i�@�3�c�C�c

�+�@���U�j�3�a�l �U�a�3�c�3�N�j�c �j�@�3 �N�3�,�3�c�c���a�w �$���,�G�<�a�R�n�N�0 �R�N ���K �L�3�j���I ���N�0 �j�@�3 �m�i ���N�0 �2�i �M�/�2 �L�3�j�@�R�0�c�Y

�7�R�a �3���,�@ �M�/�2 �L�3�j�@�R�0�. �j�@�3 �$���c�C�, �U�@�w�c�C�,�c �R�8 �j�@�3 �L�3�j�@�R�0 ���a�3 �0�C�c�,�n�c�c�3�0�. �8�R�I�I�R�s�3�0 �$�w �@�R�s �•���s�c ���a�3

�0�3�j�3�,�j�3�0 �n�c�C�N�< �j�@�3 �L�3�j�@�R�0�. �@�R�s �j�@�3 �0���j�� �C�c �j�w�U�C�,���I�I�w �U�a�3�c�3�N�j�3�0 ���N�0 ���N���I�w�y�3�0�. ���N�0 �j�@�3 �a�3�I�3�q���N�j �8���,�j�R�a�c

���{�3�,�j�C�N�< �•���s �0�3�j�3�,�j�C�R�N �,���U���$�C�I�C�j�C�3�c�. ���N�0 ���N �R�q�3�a�q�C�3�s �R�N �j�@�3 �3�u�C�c�j�C�N�< �I�C�j�3�a���j�n�a�3 �R�8 �j�@�3 �L�3�j�@�R�0���c

���U�U�I�C�,���j�C�R�N �j�R ���K �L�3�j���I�Y

�+�@���U�j�3�a�k �U�a�R�q�C�0�3�c ���N �R�q�3�a�q�C�3�s �R�8 �j�@�3 �a�3�8�3�a�3�N�,�3 �$�I�R�,�G�c �U�a�3�U���a�3�0 �8�R�a �C�N�q�3�c�j�C�<���j�C�R�N�. ���N�0 �j�@�3 �m�i

���N�0 �2�i �3�u�U�3�a�C�L�3�N�j���I �j�3�,�@�N�C�\�n�3�c�Y �i�@�3 �R�n�j�,�R�L�3�c ���N�0 ���N���I�w�c�3�c �R�8 �j�@�3 �m�i ���N�0 �2�i �C�N�q�3�c�j�C�<���j�C�R�N�c

���a�3 �U�a�3�c�3�N�j�3�0 �C�N �+�@���U�j�3�a�c�: ���N�0�9�. �a�3�c�U�3�,�j�C�q�3�I�w�Y �� �,�R�L�U�a�3�@�3�N�c�C�q�3 �0�C�c�,�n�c�c�C�R�N �R�8 �j�@�3 �3�u�U�3�a�C�L�3�N�j���I

�~�N�0�C�N�<�c �C�c �U�a�R�q�C�0�3�0 �C�N �+�@���U�j�3�a�f�. �8�R�I�I�R�s�3�0 �$�w �� �c�n�L�L���a�w ���N�0 �U�a�R�U�R�c�3�0 �a�3�,�R�L�L�3�N�0���j�C�R�N�c �8�R�a �8�n�j�n�a�3

�a�3�c�3���a�,�@ �C�N �+�@���U�j�3�a�e�Y



�+�@���U�j�3�a �l

�#���,�G�<�a�R�n�N�0

�l�Y�S ���0�0�C�j�C�q�3 �K���N�n�8���,�j�n�a�C�N�< �V���K�W

�l�Y�S�Y�S ���K �T�a�R�,�3�c�c�3�c

���I�I ���K �U�a�R�,�3�c�c�3�c �c�@���a�3 �j�@�3 �,�R�L�L�R�N �,�@���a���,�j�3�a�C�c�j�C�, �R�8 �� �,�R�L�U�n�j�3�a�A�,�R�N�j�a�R�I�I�3�0�. �I���w�3�a�3�0 �0�3�U�R�c�C�j�C�R�N

�R�8 �8�3�3�0�c�j�R�,�G �L���j�3�a�C���I �R�N�j�R �� �c�n�$�c�j�a���j�3�Y �i�@�3�a�3 ���a�3 �c�3�q�3�N ���K �U�a�R�,�3�c�c�3�c�. �s�@�C�,�@ �C�N�,�I�n�0�3 �$�C�N�0�3�a �E�3�j�A

�j�C�N�< �V�#�D�i�W�. �0�C�a�3�,�j �3�N�3�a�<�w �0�3�U�R�c�C�j�C�R�N �V�/�2�/�W�. �L���j�3�a�C���I �3�u�j�a�n�c�C�R�N �V�K�2�t�W�. �L���j�3�a�C���I �E�3�j�j�C�N�< �V�K�D�i�W�.

�U�R�s�0�3�a �$�3�0 �8�n�c�C�R�N �V�T�#�7�W�. �c�@�3�3�j �I���L�C�N���j�C�R�N �V�b�?�H�W�. ���N�0 �q���j �U�@�R�j�R�U�R�I�w�L�3�a�C�y���j�C�R�N �V�p�T�T�W �)�S�*�Y �i�@�3�c�3

�U�a�R�,�3�c�c�3�c ���N�0 �j�@�3�C�a �0�3�a�C�q���j�C�q�3�c ���a�3 �c�@�R�s�N �C�N �7�C�<�n�a�3�l�Y�S�Y

�i�@�3 �j�s�R �L�R�c�j �U�R�U�n�I���a ���K �U�a�R�,�3�c�c�3�c �C�N ���3�a�R�c�U���,�3 ���a�3 �T�#�7 ���N�0 �/�2�/ �)�S�e�*�Y �B�N �j�@�3 �T�#�7 �U�a�R�,�3�c�c�.

�c�@�R�s�N �C�N �7�C�<�n�a�3�l�Y�l�. �j�@�3 �8�3�3�0�c�j�R�,�G �L���j�3�a�C���I �C�c �U�R�s�0�3�a�3�0 �L�3�j���I�. ���N�0 �j�@�3 �,�R�L�U�R�N�3�N�j �C�c �8���$�a�C�,���j�3�0 �R�N

�� �$�n�C�I�0 �U�I���j�3�Y �2���,�@ �I���w�3�a �R�8 �j�@�3 �T�#�7 �U�a�R�,�3�c�c �$�3�<�C�N�c �s�C�j�@ �� �a�R�I�I�3�a�. �a���G�3�. �R�a �$�I���0�3 �c�U�a�3���0�C�N�< �� �j�@�C�N

�I���w�3�a �R�8 �8�3�3�0�c�j�R�,�G �U�R�s�0�3�a �8�a�R�L �� �c�n�U�U�I�w �$�C�N �R�q�3�a �j�@�3 �$�n�C�I�0 �U�I���j�3�Y �M�3�u�j�. ���N �3�N�3�a�<�w �c�R�n�a�,�3�. �s�@�C�,�@

�C�c �3�C�j�@�3�a �� �I���c�3�a �R�a ���N �3�I�3�,�j�a�R�N �$�3���L�. �c�3�I�3�,�j�C�q�3�I�w �L�3�I�j�c �R�a �c�C�N�j�3�a�c �� �a�3�<�C�R�N �R�8 �j�@�3 �8�3�3�0�c�j�R�,�G �U�R�s�0�3�a�.

�s�@�C�,�@ �8�n�c�3�c �C�N �j�@�3 �0�3�c�C�a�3�0 �U���a�j �c�@���U�3 ���c �C�j �,�R�R�I�c�Y �i�@�3 �3�u�,�3�c�c�. �n�N�L�3�I�j�3�0 �U�R�s�0�3�a �C�c �j�@�3�N �a�3�L�R�q�3�0

�8�a�R�L �j�@�3 �$�n�C�I�0 �U�I���j�8�R�a�L�. ���N�0 �j�@�3 �U�a�R�,�3�c�c �C�c �a�3�U�3���j�3�0�Y �i�@�3 �T�#�7 �U�a�R�,�3�c�c �C�c �U�3�a�8�R�a�L�3�0 �C�N �3�C�j�@�3�a ��

�q���,�n�n�L �R�a ���N �C�N�3�a�j �3�N�q�C�a�R�N�L�3�N�j �j�R �U�a�3�q�3�N�j �j�@�3 �8�3�3�0�c�j�R�,�G �U�R�s�0�3�a �8�a�R�L �R�u�C�0�C�y�C�N�<�Y ���0�0�C�j�C�R�N���I�I�w�.

�T�#�7 �C�c �j�@�3 �L�R�c�j �,�R�L�L�R�N ���K �L�3�j���I �U�a�R�,�3�c�c�. ���N�0 �C�c ���0�q���N�j���<�3�R�n�c �s�@�3�N �$�n�C�I�0�C�N�< �c�L���I�I�. �,�R�L�U�I�3�u

�U���a�j�c �a�3�\�n�C�a�C�N�< �� �<�R�R�0 �c�n�a�8���,�3 �\�n���I�C�j�w�. ���I�j�@�R�n�<�@ �C�j �@���c �� �I�R�s �0�3�U�R�c�C�j�C�R�N �a���j�3 �,�R�L�U���a�3�0 �j�R �R�j�@�3�a ���K

�U�a�R�,�3�c�c�3�c �)�S�e�*�Y �Y

�e



�l�Y�S�Y ���0�0�C�j�C�q�3 �K���N�n�8���,�j�n�a�C�N�< �V���K�W �4

�7�C�<�n�a�3 �l�Y�S�- ���K �U�a�R�,�3�c�c�3�c �8�R�a �L�3�j���I�c ���N�0 �N�R�N�A�L�3�j���I�c�Y �V���0���U�j�3�0 �8�a�R�L �)�k�f�*�Y�W

�7�C�<�n�a�3 �l�Y�l�- �b�,�@�3�L���j�C�, �R�8 �j�@�3 �U�R�s�0�3�a �$�3�0 �8�n�c�C�R�N ���K �j�3�,�@�N�R�I�R�<�w�Y �V���0���U�j�3�0 �8�a�R�L �)�S�e�*�Y�W



�l�Y�S�Y ���0�0�C�j�C�q�3 �K���N�n�8���,�j�n�a�C�N�< �V���K�W �O

�B�N �j�@�3 �/�2�/ �U�a�R�,�3�c�c�. �c�@�R�s�N �C�N �7�C�<�n�a�3�l�Y�k�. �j�@�3 �8�3�3�0�c�j�R�,�G �L���j�3�a�C���I �C�c �3�C�j�@�3�a �U�R�s�0�3�a�3�0 �L�3�j���I �R�a �s�C�a�3�.

���N�0 �j�@�3 ���K �,�R�L�U�R�N�3�N�j �C�c �8���$�a�C�,���j�3�0 �R�N �3�C�j�@�3�a �� �$�n�C�I�0 �U�I���j�3 �R�a ���N �3�u�C�c�j�C�N�< �c�j�a�n�,�j�n�a�3�Y �� �I���c�3�a�. �3�I�3�,�A

�j�a�R�N �$�3���L�. �R�a �U�I���c�L�� ���a�, �8�n�c�3�c �j�@�3 �8�3�3�0�c�j�R�,�G �L���j�3�a�C���I ���c �C�j �C�c �0�3�U�R�c�C�j�3�0 �j�@�a�R�n�<�@ �� �N�R�y�y�I�3 ���I�R�N�< ��

�,�R�L�U�n�j�3�a�A�,�R�N�j�a�R�I�I�3�0 �U���j�@�Y �i�@�C�c �L���N�N�3�a �R�8 �0�3�U�R�c�C�j�C�R�N ���I�I�R�s�c �/�2�/ �j�R �$�3 �n�j�C�I�C�y�3�0 �C�N �� �a�3�U���C�a �c�3�j�j�C�N�<�Y

�/�2�/ �,�R�L�U�R�N�3�N�j�c ���a�3 �$�3�c�j �n�c�3�0 �8�R�a �I���a�<�3�. �c�C�L�U�I�3 �U���a�j�c�. �s�@�C�,�@ �0�R �N�R�j �a�3�\�n�C�a�3 �� �<�R�R�0 �c�n�a�8���,�3 �~�N�C�c�@

�)�S�e�*�Y

�7�C�<�n�a�3 �l�Y�k�- �b�,�@�3�L���j�C�, �R�8 �j�@�3 �0�C�a�3�,�j �3�N�3�a�<�w �0�3�U�R�c�C�j�C�R�N ���K �j�3�,�@�N�R�I�R�<�w�Y �V���0���U�j�3�0 �8�a�R�L �)�S�e�*�Y�W

�l�Y�S�Y�l �+�@���a���,�j�3�a�C�c�j�C�,�c �R�8 ���K �K�3�j���I

�+�R�N�q�3�N�j�C�R�N���I �L���N�n�8���,�j�n�a�C�N�< �U�a�R�,�3�c�c�3�c �c�n�,�@ ���c �,���c�j�C�N�<�. �8�R�a�<�C�N�<�. ���N�0 �s�3�I�0�C�N�< ���a�3 �c�j���$�I�3 ���N�0 �,�R�N�A

�j�a�R�I�I�3�0�. ���N�0 �U�a�R�0�n�,�3 �,�R�L�U�R�N�3�N�j�c �@���q�C�N�< �,�R�N�c�C�c�j�3�N�j �L�3�,�@���N�C�,���I �U�a�R�U�3�a�j�C�3�c ���N�0 �U�3�a�8�R�a�L���N�,�3 �,�@���a�A

���,�j�3�a�C�c�j�C�,�c�Y �i�@�C�c �,�R�N�c�C�c�j�3�N�,�w �a�3�c�n�I�j�c �8�a�R�L ���N �C�N�j�C�L���j�3 �G�N�R�s�I�3�0�<�3 �R�8 �j�@�3 �a�3�I���j�C�R�N�c�@�C�U �$�3�j�s�3�3�N �j�@�3

�L���N�n�8���,�j�n�a�C�N�< �U�a�R�,�3�c�c ���N�0 �j�@�3 �a�3�c�n�I�j�C�N�< �L�C�,�a�R�c�j�a�n�,�j�n�a�3�. �U�a�R�U�3�a�j�C�3�c�. ���N�0 �U�3�a�8�R�a�L���N�,�3 �R�8 �j�@�3 �,�R�L�A

�U�R�N�3�N�j �)�k�*�. �)�k�e�*�Y �B�N �3�c�c�3�N�,�3�. �$�3�,���n�c�3 �,�R�N�q�3�N�j�C�R�N���I �L���N�n�8���,�j�n�a�3�0 �U�a�R�,�3�c�c�3�c ���a�3 �s�3�I�I �,�@���a���,�j�3�a�C�y�3�0�.

�j�@�3�w �,���N �$�3 �a�3�I�C�3�0 �n�U�R�N �j�R �U�a�R�0�n�,�3 �,�R�L�U�R�N�3�N�j�c �j�@���j �R�U�3�a���j�3 �s�C�j�@�C�N �s�3�I�I �0�3�~�N�3�0 �U�3�a�8�R�a�L���N�,�3 �3�N�A

�q�3�I�R�U�3�c�d �j�@�C�c �U�@�C�I�R�c�R�U�@�w �C�c �C�I�I�n�c�j�a���j�3�0 �C�N �7�C�<�n�a�3�l�Y�:�Y

�7�C�<�n�a�3 �l�Y�:�- �i�@�3 �L���j�3�a�C���I�c �c�,�C�3�N�,�3 �,�R�N�j�C�N�n�n�L�Y �V���0���U�j�3�0 �8�a�R�L �)�k�e�*�Y�W

�B�N �,�R�N�j�a���c�j�. ���j �j�@�3 �j�C�L�3 �R�8 �j�@�C�c �s�a�C�j�C�N�<�. ���K �L�3�j���I �,���N �$�3 �c�n�L�L���a�C�I�w �0�3�c�,�a�C�$�3�0 �$�w �� �c�C�N�<�I�3 �s�R�a�0�-



�l�Y�S�Y ���0�0�C�j�C�q�3 �K���N�n�8���,�j�n�a�C�N�< �V���K�W �S�z

�q���a�C���N�,�3�Y �p���a�C���N�,�3 �U�3�a�L�3���j�3�c ���I�I �I�3�q�3�I�c �R�8 �U�a�R�0�n�,�j�C�R�N �R�8 ���0�0�C�j�C�q�3 �L���N�n�8���,�j�n�a�C�N�<�- �q���a�C���N�,�3 �$�3�j�s�3�3�N

�,�R�L�U�R�N�3�N�j�c �L���N�n�8���,�j�n�a�3�0 �s�C�j�@ �0�C�{�3�a�3�N�j �L���,�@�C�N�3�c�. �q���a�C���N�,�3 �$�3�j�s�3�3�N �,�R�L�U�R�N�3�N�j�c �L���N�n�8���,�j�n�a�3�0

�s�C�j�@ �j�@�3 �c���L�3 �L���,�@�C�N�3�. ���N�0 �3�q�3�N �q���a�C���j�C�R�N�c �s�C�j�@�C�N �� �c�C�N�<�I�3 �,�R�L�U�R�N�3�N�j�Y �i�@�3�a�3�8�R�a�3�. �R�N�3 �R�8 �j�@�3

�0�C�c�j�C�N�<�n�C�c�@�C�N�< �8�3���j�n�a�3�c �R�8 ���K �L�3�j���I �C�c �@�3�j�3�a�R�<�3�N�3�C�j�w �C�N �$�R�j�@ �j�@�3 �L���,�a�R�c�j�a�n�,�j�n�a�3 ���N�0 �L�C�,�a�R�c�j�a�n�,�j�n�a�3

�)�k�*�Y

���N�C�c�R�j�a�R�U�w ���N�0 �?�3�j�3�a�R�<�3�N�3�R�n�c �K�C�,�a�R�c�j�a�n�,�j�n�a�3

�i�@�3 �U�@�w�c�C�,���I �U�a�R�U�3�a�j�C�3�c �R�8 ���N ���K �,�R�L�U�R�N�3�N�j ���a�3 �,�I�R�c�3�I�w �a�3�I���j�3�0 �j�R �C�j�c �j�@�3�a�L���I �@�C�c�j�R�a�w �)�k�*�Y �i�@�3

�I���w�3�a�A�$�w�A�I���w�3�a �N���j�n�a�3 �R�8 �j�@�3 �0�3�U�R�c�C�j�C�R�N �U�a�R�,�3�c�c �C�N�@�3�a�3�N�j �j�R ���K �j�3�,�@�N�R�I�R�<�C�3�c �N���j�n�a���I�I�w �a�3�c�n�I�j�c �C�N

�� �j�@�3�a�L���I �<�a���0�C�3�N�j�c�. �U���a�j�C�,�n�I���a�I�w �R�a�C�3�N�j�3�0 ���I�R�N�< �j�@�3�$�n�C�I�0 �0�C�a�3�,�j�C�R�N���N�0 ���I�R�N�< �8�3���j�n�a�3�c �R�8 �q���a�w�C�N�<

�j�@�C�,�G�N�3�c�c�3�c�Y �i�@�3�c�3 �j�@�3�a�L���I �<�a���0�C�3�N�j�c �C�N�j�a�R�0�n�,�3 ���N�C�c�R�j�a�R�U�w �C�N�j�R �j�@�3 �,�R�L�U�R�N�3�N�j�Y �7�R�a �3�u���L�U�I�3�. �,�R�L�A

�L�R�N �,�@���a���,�j�3�a�C�c�j�C�,�c �R�8 ���K �L�3�j���I �C�N�,�I�n�0�3 �N�R�j�C�,�3���$�I�w �I�R�s�3�a �j�3�N�c�C�I�3 ���N�0 �8���j�C�<�n�3 �c�j�a�3�N�<�j�@�c ���I�R�N�< �j�@�3

�$�n�C�I�0 �0�C�a�3�,�j�C�R�N �,�R�L�U���a�3�0 �j�R �0�C�a�3�,�j�C�R�N�c �U�3�a�U�3�N�0�C�,�n�I���a �j�R �j�@�3 �$�n�C�I�0 �)�k�*�. �)�S�l�*�Y ���N�C�c�R�j�a�R�U�w �C�c ���I�c�R ���8�A

�8�3�,�j�3�0 �$�w �j�@�3 �,�@���a���,�j�3�a�C�c�j�C�,�c �R�8 �j�@�3 �I�R�,���I�L�3�I�j �U�R�R�I�,�a�3���j�3�0 �s�@�3�N �j�@�3 �8�3�3�0�c�j�R�,�G �L���j�3�a�C���I �C�c �L�3�I�j�3�0

�R�a �c�C�N�j�3�a�3�0 �$�w �j�@�3 �3�N�3�a�<�w �c�R�n�a�,�3 �)�k�*�Y ���I�j�3�a���j�C�R�N�c �j�R �$�n�C�I�0 �U���a���L�3�j�3�a�c �c�n�,�@ ���c �8�3�3�0�c�j�R�,�G �0�3�U�R�c�C�j�C�R�N

�a���j�3�. �c�,���N �c�U�3�3�0�. ���N�0 �c�,���N �0�C�a�3�,�j�C�R�N �,���N �c�C�<�N�C�~�,���N�j�I�w ���I�j�3�a �j�@�3 �j�@�3�a�L���I �U�a�R�~�I�3 ���N�0�. �C�N �j�n�a�N�. �U�a�R�0�n�,�3

���N�C�c�R�j�a�R�U�w �)�e�*�. �)�S�S�*�. �)�S�l�*�Y

�b�n�a�8���,�3 �`�R�n�<�@�N�3�c�c

�i�@�3 �0�3�j�a�C�L�3�N�j���I �3�{�3�,�j �R�8 �c�n�a�8���,�3 �a�R�n�<�@�N�3�c�c �R�N �j�@�3 �8���j�C�<�n�3 �I�C�8�3 �R�8 ���K �L�3�j���I �,�R�L�U�R�N�3�N�j�c �C�c �s�3�I�I

�3�c�j���$�I�C�c�@�3�0 �C�N �j�@�3 �I�C�j�3�a���j�n�a�3�Y �i�@�3 �a�R�n�<�@ �c�n�a�8���,�3�c �R�8 ���c�A�$�n�C�I�j ���K �L�3�j���I �,�R�L�U�R�N�3�N�j�c �a�3�<�n�I���a�I�w �$�3�,�R�L�3

�j�@�3 �c�C�j�3�c �R�8 �c�j�a�3�c�c �,�R�N�,�3�N�j�a���j�R�a�c ���N�0 �,�a���,�G �C�N�C�j�C���j�C�R�N �I�R�,���j�C�R�N�c �)�e�*�. �I�3���0�C�N�< �j�R �U�a�3�L���j�n�a�3 �8���C�I�n�a�3 �)�e�*�.

�)�k�4�*�. �)�k�O�*�Y �i�@�C�c �3�{�3�,�j �C�c �3�c�U�3�,�C���I�I�w �U�a�R�N�R�n�N�,�3�0 �C�N �j�@�C�N �,�R�L�U�R�N�3�N�j�c �)�:�z�*�Y

�T�R�a�R�c�C�j�w

�T�R�a�R�c�C�j�C�3�c ���a�3 �j�@�3 �L�R�c�j �,�R�L�L�R�N �•���s�c �U�a�3�c�3�N�j �C�N ���K �,�R�L�U�R�N�3�N�j�c�. ���N�0 ���a�3 �0�C�a�3�,�j�I�w �,���n�c�3�0 �$�w �j�@�3

���K �U�a�R�,�3�c�c �)�S�e�*�Y �B�N �<�3�N�3�a���I�. �j�@�3�a�3 ���a�3 �j�s�R �j�w�U�3�c �R�8 �U�R�a�R�c�C�j�C�3�c �j�@���j �,���N �$�3 �C�N�j�a�R�0�n�,�3�0 �C�N�j�R ���N ���K

�,�R�L�U�R�N�3�N�j ���c �� �a�3�c�n�I�j �R�8 �� �8�n�c�C�R�N�A �R�a �c�C�N�j�3�a�C�N�<�A�$���c�3�0 �L���N�n�8���,�j�n�a�C�N�< �U�a�R�,�3�c�c �V�c�n�,�@ ���c �T�#�7 �R�a �/�2�/�W�-

�j�@�3�c�3 ���a�3 �j�@�3 �<���c �U�R�a�R�c�C�j�w ���N�0 �j�@�3 �I���,�G �R�8 �8�n�c�C�R�N �V�H�Q�7�W �U�R�a�R�c�C�j�w �)�:�S�*�Y



�l�Y�S�Y ���0�0�C�j�C�q�3 �K���N�n�8���,�j�n�a�C�N�< �V���K�W �S�S

�;���c �U�R�a�R�c�C�j�C�3�c ���a�3 �,���q�C�j�C�3�c �s�C�j�@�C�N �j�@�3 ���K �,�R�L�U�R�N�3�N�j �j�@���j �,���N �$�3 �C�N�j�a�R�0�n�,�3�0 �$�w �L�R�C�c�j�n�a�3 �C�N �R�a

�,�R�N�j���L�C�N���j�C�R�N �R�8 �j�@�3 �8�3�3�0�c�j�R�,�G�. �R�a �$�w �j�@�3 �3�N�j�a���U�L�3�N�j �R�8 �C�N�3�a�j �c�@�C�3�I�0�C�N�< �<���c �U�a�3�c�3�N�j �C�N �j�@�3 �$�n�C�I�0

�,�@���L�$�3�a �a�3�c�n�I�j�C�N�< �8�a�R�L �C�N�j�3�a���,�j�C�R�N�c �$�3�j�s�3�3�N �j�@�3 �3�N�3�a�<�w �c�R�n�a�,�3 ���N�0 �j�@�3 �8�3�3�0�c�j�R�,�G �)�S�l�*�. �)�:�S�*�Y �;���c

�U�R�a�R�c�C�j�C�3�c ���a�3 �R�N �j�@�3 �R�a�0�3�a �R�8 �j�3�N�c �R�8 �L�C�,�a�R�N�c �C�N �c�C�y�3 ���N�0 �,���N �8�R�a�L �C�N �� �I�C�N�3 �R�a �C�N �� �,�I�n�c�j�3�a �)�:�l�*�Y

�K�C�,�a�R�U�R�a�R�c�C�j�C�3�c�. �s�@�C�,�@ ���a�3 �R�N �j�@�3 �R�a�0�3�a �R�8 �� �8�3�s �L�C�,�a�R�L�3�j�3�a�c �j�R �S�z�z�g�L�. �,���N �$�3 �3�I�C�L�C�N���j�3�0 �s�C�j�@

�U�R�c�j�A�U�a�R�,�3�c�c�C�N�< �@�3���j �j�a�3���j�L�3�N�j�c �c�n�,�@ ���c �@�R�j �C�c�R�c�j���j�C�, �U�a�3�c�c�C�N�< �V�?�B�T�W�. ���I�j�@�R�n�<�@ �I���a�<�3�a �U�R�a�3�c �,���N�N�R�j

�)�:�S�*�. �)�:�k�*�Y

�i�@�3 �H�Q�7 �U�R�a�R�c�C�j�w �C�c �� �a�3�<�C�R�N �R�8 �n�N�L�3�I�j�3�0 �R�a �U���a�j�C���I�I�w�A�L�3�I�j�3�0 �8�3�3�0�c�j�R�,�G �L���j�3�a�C���I�. �a�3�c�n�I�j�C�N�< �C�N �C�N�c�n�8�A

�~�,�C�3�N�j �3�N�3�a�<�w �C�N �j�@�3 �L�3�I�j �U�R�R�I �8�R�a �U�a�R�U�3�a �8�n�c�C�R�N �j�R �R�,�,�n�a�Y �H�Q�7 �C�c �� �U�a�R�,�3�c�c�A�C�N�0�n�,�3�0 �U�R�a�R�c�C�j�w �,���n�c�3�0

�$�w �j�@�3 �c�3�I�3�,�j�C�R�N �R�8 �U�R�R�a �U�a�R�,�3�c�c�C�N�< �U���a���L�3�j�3�a�c�. �c�n�,�@ ���c �@�C�<�@ �0�3�U�R�c�C�j�C�R�N �c�U�3�3�0�. �s�@�C�,�@ �0�3�,�a�3���c�3�c �I���c�3�a

�U�R�s�3�a ���N�0 �j�@�n�c �L�3�I�j�A�U�R�R�I �3�N�3�a�<�w �)�:�S�*�. �)�:�k�*�Y �H�Q�7 �j�w�U�C�,���I�I�w �R�,�,�n�a�c �s�C�j�@�C�N �j�@�3 �q�R�I�n�L�3 �R�8 �j�@�3 �,�R�L�A

�U�R�N�3�N�j�. �$�R�j�@ ���I�R�N�< �0�3�U�R�c�C�j�C�R�N �I���w�3�a�c �V�@�R�a�C�y�R�N�j���I�W ���N�0 ���,�a�R�c�c �L�n�I�j�C�U�I�3 �I���w�3�a�c �V�,�a�R�c�c�A�I���w�3�a�g�q�3�a�j�C�,���I�W

�)�:�l�*�Y �B�N �j�@�3 �T�#�7 �U�a�R�,�3�c�c�. �H�Q�7 �•���s�c �,���N �,�R�N�j���C�N �U���a�j�C���I�I�w�A�8�n�c�3�0 �R�a �n�N�L�3�I�j�3�0 �8�3�3�0�c�j�R�,�G �U�R�s�0�3�a�Y

�#�R�j�@ �<���c �U�R�a�R�c�C�j�C�3�c ���N�0 �H�Q�7 �U�R�a�R�c�C�j�C�3�c �I�3���q�3 �� �q�R�C�0 �C�N �j�@�3 ���K �,�R�L�U�R�N�3�N�j �s�@�3�a�3 �j�@�3�a�3 �c�@�R�n�I�0

�$�3 �8�n�c�3�0 �L�3�j���I�Y �m�N�0�3�a �n�N�C���u�C���I �I�R���0�. �q�R�C�0�c ���,�j ���c �c�j�a�3�c�c �,�R�N�,�3�N�j�a���j�R�a�c�. �a�3�0�n�,�C�N�< �j�@�3 �I�R���0�A�$�3���a�C�N�<

�,���U���,�C�j�w �R�8 �j�@�3 ���K �,�R�L�U�R�N�3�N�j�. ���N�0 �$�3�,�R�L�3 �C�N�C�j�C���j�C�R�N �c�C�j�3�c �8�R�a �8���j�C�<�n�3 �,�a���,�G�c�. �s�@�C�,�@ �,���N �I�3���0 �j�R

�3���a�I�w �8���C�I�n�a�3 �)�e�*�. �)�:�z�*�. �)�:�S�*�Y �i�@�3 �3�u�j�3�N�j �j�R �s�@�C�,�@ �� �q�R�C�0 ���{�3�,�j�c �8���j�C�<�n�3 �I�C�8�3 �0�3�U�3�N�0�c �R�N �C�j�c �I�R�,���j�C�R�N�.

�c�C�y�3�. ���N�0 �c�@���U�3 �s�C�j�@�C�N �j�@�3 ���K �,�R�L�U�R�N�3�N�j �)�:�S�*�Y �B�N �U���a�j�C�,�n�I���a�. �N�3���a�A�c�n�a�8���,�3 �U�R�a�R�c�C�j�C�3�c�. �,�I�n�c�j�3�a�c �R�8

�U�R�a�R�c�C�j�C�3�c�. ���N�0 �I���a�<�3 �U�R�a�R�c�C�j�C�3�c �0�3�,�a�3���c�3 �8���j�C�<�n�3 �I�C�8�3 �)�l�f�*�Y ���K �L�3�j���I �,�R�N�c�C�c�j�3�N�j�I�w �8���j�C�<�n�3�c �3���a�I�C�3�a

�j�@���N �C�j�c �,�R�N�q�3�N�j�C�R�N���I �,�R�n�N�j�3�a�U���a�j ���c �� �a�3�c�n�I�j �R�8 �8���j�C�<�n�3 �,�a���,�G�C�N�< ���j �c�n�a�8���,�3 �0�3�8�3�,�j�c �V�a�R�n�<�@�N�3�c�c�W�.

�C�N�j�3�a�N���I �U�R�a�R�c�C�j�C�3�c�. ���N�0 �L�C�,�a�R�A�,�a���,�G�c�. ���N�0 �0�3�I���L�C�N���j�C�R�N �R�8 �I���w�3�a�c �0�n�a�C�N�< �8���j�C�<�n�3 �,�w�,�I�C�N�< �)�S�4�*�Y

�l�Y�S�Y�k �M�3�3�0 �8�R�a �M�R�N�A�/�3�c�j�a�n�,�j�C�q�3 �2�q���I�n���j�C�R�N �R�8 ���K �K�3�j���I

�M�R�N�A�0�3�c�j�a�n�,�j�C�q�3 �3�q���I�n���j�C�R�N �V�M�/�2�W �C�c �� �L�n�I�j�C�A�0�C�c�,�C�U�I�C�N���a�w �$�a���N�,�@ �R�8 �c�,�C�3�N�,�3 ���N�0 �3�N�<�C�N�3�3�a�C�N�< �,�R�N�A

�,�3�a�N�3�0 �s�C�j�@ �n�c�C�N�< �N�R�N�A�0�3�c�j�a�n�,�j�C�q�3 �j�3�,�@�N�R�I�R�<�C�3�c �j�R �0�3�j�3�,�j �•���s�c �C�N �3�N�<�C�N�3�3�a�C�N�< �L���j�3�a�C���I�c�. �s�C�j�@ �j�@�3

�U�n�a�U�R�c�3 �R�8 �3�N�c�n�a�C�N�< �c�j�a�n�,�j�n�a���I �C�N�j�3�<�a�C�j�w �)�:�:�*�Y �i�@�3 �U�a�C�N�,�C�U�I�3 �$�3�@�C�N�0 �M�/�2�. �s�@�C�,�@ �c�j�3�L�c �8�a�R�L ��

�0���L���<�3�A�j�R�I�3�a���N�j �0�3�c�C�<�N �U�@�C�I�R�c�R�U�@�w�. �C�c �c�C�L�U�I�3�- ���I�I �L���j�3�a�C���I�c �,�R�N�j���C�N �•���s�c�. �$�n�j �j�@�3 �U�a�3�c�3�N�,�3 �R�8 �•���s�c

�0�R�3�c �N�R�j ���n�j�R�L���j�C�,���I�I�w �a�3�N�0�3�a �� �L���j�3�a�C���I �n�N�~�j �8�R�a �c�3�a�q�C�,�3 �)�:�:�*�Y �i�@�3 �<�R���I�c �R�8 �M�/�2 ���a�3 �R�n�j�I�C�N�3�0 �C�N

�j�@�3 �c�,�@�3�L���j�C�, �c�@�R�s�N �C�N �7�C�<�n�a�3�l�Y�9�Y



�l�Y�S�Y ���0�0�C�j�C�q�3 �K���N�n�8���,�j�n�a�C�N�< �V���K�W �S�l

�7�C�<�n�a�3 �l�Y�9�- �;�R���I�c �R�8 �N�R�N�A�0�3�c�j�a�n�,�j�C�q�3 �3�q���I�n���j�C�R�N�Y

�M�/�2 �C�c �,�R�N�,�3�a�N�3�0 �s�C�j�@�0�3�j�3�,�j�C�N�<�L���j�3�a�C���I �0�C�c�,�R�N�j�C�N�n�C�j�C�3�c �c�n�,�@ ���c �,�a���,�G�c�. �U�R�a�R�c�C�j�C�3�c�. �,�R�a�a�R�c�C�R�N�.

�R�a �R�j�@�3�a �L�C�,�a�R�c�j�a�n�,�j�n�a���I ���N�0 �<�3�R�L�3�j�a�C�,���I ���$�N�R�a�L���I�C�j�C�3�c�d �0�3�j�3�a�L�C�N�C�N�< �j�@�3�I�R�,���j�C�R�N�R�8 �j�@�3�c�3 �0�C�c�,�R�N�A

�j�C�N�n�C�j�C�3�c �C�N �j�@�3 �L���j�3�a�C���I �V�3�Y�<�Y�. �R�N �j�@�3 �c�n�a�8���,�3 �R�a �s�C�j�@�C�N �j�@�3 �q�R�I�n�L�3�W�d �\�n���N�j�C�8�w�C�N�< �j�@�3�C�a �c�C�y�3�d ���N�0

�,�a�R�c�c�A�a�3�8�3�a�3�N�,�C�N�< �j�@�3�c�3 �L�3���c�n�a�3�L�3�N�j�c �s�C�j�@ �� �c�3�j �R�8 �c�j���N�0���a�0�c �j�@���j �0�3�~�N�3 �s�@�3�j�@�3�a �j�@�3 �I�R�,���j�C�R�N ���N�0

�c�C�y�3 �R�8 �j�@�3 �0�C�c�,�R�N�j�C�N�n�C�j�C�3�c �a�3�N�0�3�a �j�@�3 �,�R�L�U�R�N�3�N�j �n�N���,�,�3�U�j���$�I�3 �8�R�a �8�n�a�j�@�3�a �n�c�3�Y �r�C�j�@ �j�@�3 �•���s���c �I�R�A

�,���j�C�R�N ���N�0 �c�C�y�3 �G�N�R�s�N�. �C�j�c �3�{�3�,�j�V�c�W �R�N �j�@�3 �I�C�8�3�c�U���N �R�8 �j�@�3 �,�R�L�U�R�N�3�N�j �,���N �$�3 �0�3�j�3�a�L�C�N�3�0 �$�w �n�c�C�N�<

�j�@�3�c�3 �U���a���L�3�j�3�a�c ���c �C�N�U�n�j�c �C�N�j�R �L�R�0�3�I�c �R�8 �j�@�3 �L���j�3�a�C���I���c �8�a���,�j�n�a�3 �L�3�,�@���N�C�,�c�Y

�i�@�3 �j�3�a�L�c ���0�C�c�,�R�N�j�C�N�n�C�j�w�.�� ���•���s�.�� ���N�0 ���0�3�8�3�,�j�� �@���q�3 �n�N�C�\�n�3 �j�3�,�@�N�C�,���I �0�3�~�N�C�j�C�R�N�c �C�N �M�/�2�Y �i�@�C�c �j�@�3�c�C�c

�n�c�3�c �j�@�3 �0�3�~�N�C�j�C�R�N�c �U�a�R�q�C�0�3�0 �C�N ���L�3�a�C�,���N �b�R�,�C�3�j�w �8�R�a �i�3�c�j�C�N�< �K���j�3�a�C���I�c �V���b�i�K�W �b�j���N�0���a�0 �S�k�S�f�A

�l�:�$ �)�:�9�*�. �s�@�C�,�@ ���a�3 �U���a���U�@�a���c�3�0 �@�3�a�3�-

�Ë�/�C�c�,�R�N�j�C�N�n�C�j�w�-���N �C�N�j�3�a�a�n�U�j�C�R�N �C�N �j�@�3 �L�C�,�a�R�c�j�a�n�,�j�n�a�3 �R�8 �� �L���j�3�a�C���I�Y

�Ë�7�I���s�-�� �0�C�c�,�R�N�j�C�N�n�C�j�w �j�@���j �C�c �0�3�j�3�,�j�3�0 �n�c�C�N�< �N�R�N�A�0�3�c�j�a�n�,�j�C�q�3 �j�3�c�j�C�N�< �L�3�j�@�R�0�c�Y

�Ë�/�3�8�3�,�j�-�� �•���s �R�a �c�3�j �R�8 �•���s�c �j�@���j ���a�3 �N�R�N�A�,�R�L�U�I�C���N�j �s�C�j�@ �c�U�3�,�C�~�3�0 ���,�,�3�U�j���N�,�3 �,�a�C�j�3�a�C�� ���N�0

�a�3�N�0�3�a �� �,�R�L�U�R�N�3�N�j �a�3�E�3�,�j���$�I�3 �$�w �q�C�a�j�n�3 �R�8 �R�q�3�a���I�I �c�C�y�3�. �c�@���U�3�. �R�a�C�3�N�j���j�C�R�N�. �R�a �I�R�,���j�C�R�N �s�C�j�@�C�N

�j�@�3 �,�R�L�U�R�N�3�N�j�Y

�T�n�j �c�C�L�U�I�w�. ���I�I �0�3�8�3�,�j�c ���a�3 �•���s�c�!�$�n�j �N�R�j ���I�I �•���s�c ���a�3 �0�3�8�3�,�j�c�Y �i�@�3�c�3 �0�3�~�N�C�j�C�R�N�c �L���G�3 �j�@�3 �0�C�c�j�C�N�,�A

�j�C�R�N �$�3�j�s�3�3�N �� �•���s ���N�0 ���N �n�N���,�,�3�U�j���$�I�3 �0�3�8�3�,�j�. ���N�0 �@�C�<�@�I�C�<�@�j �j�@�3 �a�R�I�3 �R�8�3�q���I�n���j�C�R�N�C�N �M�/�2�Y

�M�/�2 �@���c �� �a�R�I�3 �j�R �U�I���w �j�@�a�R�n�<�@�R�n�j �j�@�3 �3�N�j�C�a�3 �I�C�8�3�A�,�w�,�I�3 �R�8 ���N ���K �,�R�L�U�R�N�3�N�j �)�9�*�. �)�f�*�. �)�S�e�*�-

�S�Y�T�a�3�A�U�a�R�,�3�c�c�. �0�R�C�N�< �L���j�3�a�C���I�c �,�@���a���,�j�3�a�C�y���j�C�R�N �R�8 �8�3�3�0�c�j�R�,�G�d

�l�Y�/�n�a�C�N�< �L���N�n�8���,�j�n�a�C�N�<�. �q�C�� �C�N�A�c�C�j�n �U�a�R�,�3�c�c �L�R�N�C�j�R�a�C�N�<�d



�l�Y�S�Y ���0�0�C�j�C�q�3 �K���N�n�8���,�j�n�a�C�N�< �V���K�W �S�k

�k�Y�T�R�c�j�A�U�a�R�,�3�c�c�C�N�<�. �j�R �\�n���I�C�j�w ���N�0 �,�3�a�j�C�8�w �U���a�j�c�d ���N�0

�:�Y�B�N�A�c�3�a�q�C�,�3�. �j�R �3�N�c�n�a�3 �c�j�a�n�,�j�n�a���I �C�N�j�3�<�a�C�j�w ���N�0 �j�R �c���8�3�I�w �3�u�j�3�N�0 �I�C�8�3�c�U���N �C�8 �N�3�,�3�c�c���a�w�Y

�B�N �j�@�3 �U�R�c�j�A�U�a�R�,�3�c�c �c�j���<�3�. �M�/�2 �C�c �n�c�3�0 �j�R �$�R�j�@ �,�@���a���,�j�3�a�C�y�3 �j�@�3 �L���j�3�a�C���I �U�a�R�U�3�a�j�C�3�c �R�8 ���K �L�3�j���I�.

�c�n�,�@ ���c �a�3�c�C�0�n���I �c�j�a�3�c�c�. �3�I���c�j�C�, �,�R�N�c�j���N�j�c�. �3�I�3�,�j�a�C�,���I �,�R�N�0�n�,�j�C�q�C�j�w�. ���N�0 �L���<�N�3�j�C�, �U�3�a�L�3���$�C�I�C�j�w�. ���N�0 �j�R

�C�N�c�U�3�,�j �8�R�a �0�3�8�3�,�j�c�. �U���a�j�C�,�n�I���a�I�w �U�R�a�R�c�C�j�C�3�c�. �I���,�G �R�8 �8�n�c�C�R�N�. ���N�0 �0�3�I���L�C�N���j�C�R�N �$�3�j�s�3�3�N �I���w�3�a�c�Y �#�R�j�@

���U�U�I�C�,���j�C�R�N�c ���a�3 �,�a�C�j�C�,���I �j�R �j�@�3 �q���I�C�0���j�C�R�N �R�8 �U�@�w�c�C�,�c�A�$���c�3�0 �U�a�3�0�C�,�j�C�q�3 �L�R�0�3�I�c �8�R�a �j�@�3 �a�3�c�C�0�n���I �c�j�a�3�c�c�.

�<�a���C�N �c�C�y�3 �0�C�c�j�a�C�$�n�j�C�R�N�. �@�R�L�R�<�3�N�3�C�j�w�. �L���j�3�a�C���I �U�a�R�U�3�a�j�C�3�c�. ���N�0 �0�3�8�3�,�j�c ���c�c�R�,�C���j�3�0 �s�C�j�@ �� �U���a�j�C�,�n�I���a

���K �U�a�R�,�3�c�c �)�f�*�Y

�M�/�2 �C�c �,�R�L�U�I�3�L�3�N�j���a�w �j�R �0�3�c�j�a�n�,�j�C�q�3 �j�3�c�j�C�N�< �V�/�i�W�. �s�C�j�@ �M�/�2 �0�3�j�3�,�j�C�N�< �0�3�8�3�,�j�c ���N�0 �/�i �0�3�j�3�a�L�C�N�A

�C�N�< �j�@�3 ���3�{�3�,�j�A�R�8�A�0�3�8�3�,�j�� �R�N �8���j�C�<�n�3 �U�3�a�8�R�a�L���N�,�3 �)�S�l�*�Y �7�R�a �,�R�L�U�R�N�3�N�j�c �8���$�a�C�,���j�3�0 �n�c�C�N�< �,�R�N�q�3�N�A

�j�C�R�N���I �L�3�j�@�R�0�c�. �s�3�I�I�A�3�c�j���$�I�C�c�@�3�0 �c�j���N�0���a�0�c �0�3�~�N�3 �j�@�3 �,�a�C�j�C�,���I �0�3�8�3�,�j �c�C�y�3 �8�R�a �� �,�3�a�j���C�N �,�R�L�U�R�N�3�N�j

���N�0 �M�/�2 �L�3�j�@�R�0 �)�S�:�*�Y �?�R�s�3�q�3�a�. �<�C�q�3�N �j�@���j ���K �L�3�j���I �0�C�{�3�a�c ���U�U�a�3�,�C���$�I�w �8�a�R�L �,�R�N�q�3�N�j�C�R�N���I �L�3�j���I�.

�j�@�3�c�3 �c�j���N�0���a�0�c ���a�3 �C�N���U�U�a�R�U�a�C���j�3 �8�R�a �j�@�3 �U�n�a�U�R�c�3 �R�8 �0�3�j�3�a�L�C�N�C�N�< �M�/�2 �,���U���$�C�I�C�j�w �8�R�a ���K �,�R�L�U�R�A

�N�3�N�j�c �)�S�:�*�Y �i�@�3�a�3�8�R�a�3�. �C�j �C�c �C�L�U�R�a�j���N�j �j�R �3�c�j���$�I�C�c�@ �� �0�3�j�3�,�j���$�C�I�C�j�w �I�C�L�C�j �8�R�a �� �c�U�3�,�C�~�, �,�R�L�$�C�N���j�C�R�N

�R�8 �M�/�2 �L�3�j�@�R�0�. ���K �,�R�L�U�R�N�3�N�j�. ���N�0 �0�3�8�3�,�j �)�f�*�. �)�l�f�*�Y �i�R�<�3�j�@�3�a�. �j�@�3�c�3 �j�s�R �8�R�a�L�c �R�8 �j�3�c�j�C�N�< �,���N

�c�n�U�U�R�a�j �j�@�3 �3�c�j���$�I�C�c�@�L�3�N�j �R�8 �� �,�a�C�j�C�,���I �0�3�8�3�,�j �c�C�y�3 �8�R�a �� �<�C�q�3�N �c�3�j �R�8 ���K �U�a�R�,�3�c�c�C�N�< �U���a���L�3�j�3�a�c �)�f�*�.

�)�l�f�*�Y

�Q�N �� �c�w�c�j�3�L�c �I�3�q�3�I�. �j�@�3 �,�@���I�I�3�N�<�3�c ���c�c�R�,�C���j�3�0 �s�C�j�@ �M�/�2 �R�8 ���K �L�3�j���I �C�N�,�I�n�0�3 �� �I���,�G �R�8 �U�@�w�c�C�,���I

�a�3�8�3�a�3�N�,�3 �c�j���N�0���a�0�c�. �� �I���,�G �R�8 �M�/�2 �c�j���N�0���a�0�c ���N�0 �U�a�R�,�3�0�n�a�3�c �U�3�a�j���C�N�C�N�< �j�R �j�@�3 �C�N�c�U�3�,�j�C�R�N �R�8 ���K

�L�3�j���I�. ���N�0 �� �I���,�G �R�8 �M�/�2 �c�j���N�0���a�0�c �j�R �\�n���I�C�8�w ���N�0 �,�3�a�j�C�8�w ���K �,�R�L�U�R�N�3�N�j�c �)�f�*�. �)�S�e�*�. �)�l�f�*�Y �b�3�q�A

�3�a���I �M�/�2 �L�3�j�@�R�0�c �c�n�,�@ ���c �m�i ���N�0 �2�i �a�3�I�w �R�N �a�3�8�3�a�3�N�,�3 �c�j���N�0���a�0�c�. �s�@�C�,�@ ���a�3 �n�c�3�0 �j�R �,���I�C�$�a���j�3

�3�\�n�C�U�L�3�N�j �$�3�8�R�a�3 ���N�0 �0�n�a�C�N�< �C�N�c�U�3�,�j�C�R�N �)�f�*�Y ���N �C�L�U�R�a�j���N�j ���c�U�3�,�j �R�8 �M�/�2 �C�c �j�@�3 ���q���C�I���$�C�I�C�j�w �R�8

���U�U�a�R�U�a�C���j�3 �a�3�8�3�a�3�N�,�3 �c�j���N�0���a�0�c�. �R�a �,���I�C�$�a���j�C�R�N �$�I�R�,�G�c�. �s�@�C�,�@ �,�R�N�j���C�N �G�N�R�s�N �•���s�c �R�8 �a�3�I�3�q���N�j �c�C�y�3�c

���N�0 ���j �a�3�I�3�q���N�j �I�R�,���j�C�R�N�c�Y �`�3�8�3�a�3�N�,�3 �c�j���N�0���a�0�c ���I�I�R�s �M�/�2 �C�N�c�U�3�,�j�R�a�c �j�R �,�R�L�U���a�3 �j�3�c�j �0���j�� �j�R �0�3�A

�~�N�3�0 ���,�,�3�U�j�g�a�3�E�3�,�j �,�a�C�j�3�a�C���Y �B�j �C�c �C�L�U�3�a���j�C�q�3 �j�@���j �M�/�2 �a�3�8�3�a�3�N�,�3 �$�I�R�,�G�c �,�R�N�j���C�N �•���s�c �a�3�U�a�3�c�3�N�j���j�C�q�3

�R�8 �j�@�R�c�3 �8�R�n�N�0 �C�N ���K �,�R�L�U�R�N�3�N�j�c�. �$�R�j�@ �C�N �j�3�a�L�c �R�8 �•���s �c�C�y�3 ���N�0 �I�R�,���j�C�R�N �s�C�j�@�C�N �j�@�3 �,�R�L�U�R�N�3�N�j�Y

�i�@�C�c �C�N�,�I�n�0�3�c �c�L���I�I �C�N�j�3�a�N���I �U�R�a�R�c�C�j�C�3�c ���N�0 �I���,�G �R�8 �8�n�c�C�R�N�Y �i�R �j�@�C�c �3�N�0�. �j�@�3 �I�C�j�3�a���j�n�a�3 �@���c �3�L�U�@���A

�c�C�y�3�0 �j�@�3 �N�3�3�0 �j�R �c�3�3�0 ���K �U���a�j�c �s�C�j�@ �a�3�U�a�3�c�3�N�j���j�C�q�3 �•���s�c �C�N �� �a�3�U�3���j���$�I�3 �L���N�N�3�a�. �R�a �j�R �C�N�j�3�N�j�C�R�N���I�I�w



�l�Y�S�Y ���0�0�C�j�C�q�3 �K���N�n�8���,�j�n�a�C�N�< �V���K�W �S�:

�C�N�j�a�R�0�n�,�3 �0�3�8�3�,�j�c �)�:�l�*�Y

�� �8�3�s �3�u���L�U�I�3�c �R�8 ���K�A�c�U�3�,�C�~�, �M�/�2 �a�3�8�3�a�3�N�,�3 �$�I�R�,�G�c �C�N�,�I�n�0�3 �j�@�R�c�3 �0�3�q�3�I�R�U�3�0 �8�R�a �2�i �)�:�f�* ���N�0 �m�i

�)�:�e�*�"�)�:�O�*�Y �i�@�3 �3�c�j���$�I�C�c�@�L�3�N�j �R�8 �c�R�L�3 �8�R�a�L���I �c�3�j �R�8 �c�j���N�0���a�0�C�y�3�0 �a�3�8�3�a�3�N�,�3 �$�I�R�,�G�c �8�R�a ���K �L�3�j���I

�C�c �@�C�N�0�3�a�3�0�. �C�N �U���a�j�. �$�w �j�@�3 �j�3�,�@�N�C�,���I �,�@���I�I�3�N�<�3�c �j�@���j ���K �L�3�j���I �U�a�3�c�3�N�j�c �j�R �M�/�2�Y �i�@�3�c�3 �,�@���I�I�3�N�<�3�c

�C�N�,�I�n�0�3 �C�N�,�a�3���c�3�0 �c�n�a�8���,�3 �a�R�n�<�@�N�3�c�c�. �,�R�L�U�I�3�u �<�3�R�L�3�j�a�C�3�c �j�@���j �C�L�U�3�0�3 ���,�,�3�c�c �j�R �C�N�c�U�3�,�j�C�R�N �c�n�a�8���,�3�c

���N�0 �q�R�I�n�L�3�c�. ���N�C�c�R�j�a�R�U�C�, �L���j�3�a�C���I �U�a�R�U�3�a�j�C�3�c�. ���N�0 �c�L���I�I �0�C�c�,�R�N�j�C�N�n�C�j�w �c�C�y�3�c �)�S�l�*�. �)�:�k�*�Y �T�n�j �c�C�L�U�I�w�.

�3�u�C�c�j�C�N�< �M�/�2 �L�3�j�@�R�0�c �@���q�3 �N�R�j �w�3�j �$�3�3�N �R�U�j�C�L�C�y�3�0 �8�R�a ���K �L�3�j���I �U�a�R�,�3�c�c�3�c�. �L���j�3�a�C���I�c�. �R�a �U���a�j�c

�)�9�*�. �)�S�k�*�Y

�l�Y�S�Y�: ���K �K�3�j���I�c �C�N ���3�a�R�c�U���,�3

�� �c�@�R�a�j �$���,�G�<�a�R�n�N�0 �R�N �8�R�n�a ���K �L�3�j���I�c �n�c�3�0 �C�N ���3�a�R�c�U���,�3 ���U�U�I�C�,���j�C�R�N�c �C�c �<�C�q�3�N �@�3�a�3�Y �i�@�3�c�3 �L�3�j���I�c

���a�3 �C�N�q�3�c�j�C�<���j�3�0 �C�N �j�@�3 �m�i ���N�0 �2�i �c�j�n�0�C�3�c �,�R�N�0�n�,�j�3�0 �C�N �j�@�C�c �j�@�3�c�C�c�Y

���I�"�S�z�b�C�"�K�<

���I�n�L�C�N�n�L ���I�I�R�w�c �a�3�<�n�I���a�I�w �,�R�L�U�a�C�c�3 �f�z�X�"�4�z�X �R�8 �j�@�3 �s�3�C�<�@�j �R�8 �,�R�L�L�3�a�,�C���I ���C�a�I�C�N�3�a�c �)�9�z�*�. �)�9�S�*�Y

�Q�N�3 �R�8 �j�@�3 �G�3�w ���0�q���N�j���<�3�c �R�8 ���I�n�L�C�N�n�L ���I�I�R�w �,�R�L�U�R�N�3�N�j�c �C�c �j�@�3�C�a �@�C�<�@ �c�j�a�3�N�<�j�@�A�j�R�A�s�3�C�<�@�j �a���j�C�R�.

�s�@�C�,�@ �,�R�N�j�a�C�$�n�j�3�c �j�R�I�C�<�@�j�A�s�3�C�<�@�j�C�N�<�!�� �a�3�0�n�,�j�C�R�N �C�N �,�R�L�U�R�N�3�N�j �L���c�c �j�@���j �C�L�U�a�R�q�3�c �8�n�3�I �3�|�,�C�3�N�,�w

���N�0 �3�u�j�3�N�0�c �•�C�<�@�j �a���N�<�3 �)�9�z�*�. �)�9�S�*�Y �i�@�3 ���I�n�L�C�N�n�L ���I�I�R�w ���I�"�S�z�b�C�"�K�< �C�c �� �U�R�U�n�I���a �,�@�R�C�,�3 �8�R�a

���3�a�R�c�U���,�3 �,�R�L�U�R�N�3�N�j�c �$�3�,���n�c�3 �R�8 �C�j�c �@�C�<�@ �c�j�a�3�N�<�j�@�A�j�R�A�s�3�C�<�@�j �a���j�C�R�. �@�C�<�@ �j�@�3�a�L���I �,�R�N�0�n�,�j�C�q�C�j�w�. ���N�0

�3�u�,�3�I�I�3�N�j �,�R�a�a�R�c�C�R�N �a�3�c�C�c�j���N�,�3 �)�9�l�*�Y �i�@�3 �U�a�3�c�3�N�,�3 �R�8 �c�C�I�C�,�R�N �C�N�,�a�3���c�3�c �8���j�C�<�n�3 �I�C�8�3�. �s�@�C�I�3 �j�@�3 �U�a�3�c�A

�3�N�,�3 �R�8 �L���<�N�3�c�C�n�L �C�L�U�a�R�q�3�c �,�R�a�a�R�c�C�R�N �a�3�c�C�c�j���N�,�3 �)�9�z�*�. �)�9�S�*�Y ���K ���I�"�S�z�b�C�"�K�< �@���c �$�3�3�N �U�a�R�U�R�c�3�0

�8�R�a �@�3���j �3�u�,�@���N�<�3�a�c�. �3�N�<�C�N�3 �c�n�U�U�R�a�j �$�a���,�G�3�j�c�. ���N�0 �~�I�j�3�a�c �)�e�*�Y

�i�@�3�a�3 �@���q�3 �$�3�3�N �c�3�q�3�a���I �3�u�j�3�N�c�C�q�3 �c�j�n�0�C�3�c �R�N �j�@�3 �L�C�,�a�R�c�j�a�n�,�j�n�a�3 ���N�0 �U�R�a�R�c�C�j�C�3�c �R�8 ���I�"�S�z�b�C�"�K�<

�)�9�l�*�"�)�9�:�* ���N�0 �8���,�j�R�a�c ���{�3�,�j�C�N�< �8���j�C�<�n�3 �c�j�a�3�N�<�j�@ �)�9�9�*�Y �i�@�3 �c�R�I�C�0�C�~�,���j�C�R�N �U�a�R�,�3�c�c �R�8 �I���c�3�a �U�R�s�0�3�a

�$�3�0 �8�n�c�C�R�N �V�H�A�T�#�7�W ���I�"�S�z�b�C�"�K�< �,�a�3���j�3�c �� �L�C�,�a�R�c�j�a�n�,�j�n�a�3 �a�3�U�R�a�j�3�0 �j�R �$�3 �~�N�3�a �j�@���N �j�@���j �R�8 �,���c�j ���I�"

�S�z�b�C�"�K�<�. �I�3���0�C�N�< �j�R �C�L�U�a�R�q�3�0 �@���a�0�N�3�c�c �)�9�l�*�Y �B�N �j�3�a�L�c �R�8 �8���j�C�<�n�3 �j�3�c�j�C�N�<�. �v���N �3�j ���I�Y �)�9�9�* �8�R�n�N�0 �j�@���j

�,���c�j ���I�"�S�z�b�C�"�K�< �8���j�C�<�n�3�0 �8�a�R�L �� �c�C�N�<�I�3 �U�R�C�N�j�. �s�@�C�I�3 �c�3�I�3�,�j�C�q�3 �I���c�3�a �L�3�I�j�C�N�< �V�b�H�K�W ���I�"�S�z�b�C�"�K�<

�8���j�C�<�n�3�0 �8�a�R�L �L�n�I�j�C�U�I�3 �c�R�n�a�,�3�c�- �$�R�j�@ �N�3���a�A�c�n�a�8���,�3 �U�R�a�R�c�C�j�C�3�c ���N�0 �c�n�a�8���,�3 �,�a���,�G�c�Y



�l�Y�S�Y ���0�0�C�j�C�q�3 �K���N�n�8���,�j�n�a�C�N�< �V���K�W �S�9

�i�C�"�f���I�"�:�p

�i�@�3 �j�C�j���N�C�n�L ���I�I�R�w �i�C�"�f���I�"�:�p�. ���I�c�R �G�N�R�s�N ���c �i�C�f�: �R�a ���b�i�K �;�a���0�3 �9 �j�C�j���N�C�n�L�. �@���c �$�3�3�N �0�3�A

�c�,�a�C�$�3�0 ���c �j�@�3 ���s�R�a�G�@�R�a�c�3�� �R�8 �j�@�3 �j�C�j���N�C�n�L �C�N�0�n�c�j�a�w ���N�0�. �C�N �j�@�3 �S�O�O�z�c�. �s���c �3�c�j�C�L���j�3�0 �j�R ���,�,�R�n�N�j

�8�R�a �4�z�X�"�O�z�X �R�8 �j�@�3 �j�C�j���N�C�n�L �n�c�3�0 �C�N ���C�a�8�a���L�3�c �)�9�f�*�Y �i�C�f�: �C�c �0�3�c�C�a���$�I�3 �8�R�a �C�j�c �@�C�<�@ �c�j�a�3�N�<�j�@�. �I�R�s

�s�3�C�<�@�j�. ���N�0 �<�R�R�0 �,�R�a�a�R�c�C�R�N �a�3�c�C�c�j���N�,�3�. ���N�0 �@���c �� �a�3�U�n�j���j�C�R�N �8�R�a �$�3�C�N�< �j�@�3 �L���j�3�a�C���I �R�8 �,�@�R�C�,�3 �8�R�a

�,�a�C�j�C�,���I ���C�a�,�a���8�j �c�j�a�n�,�j�n�a�3�c �c�n�,�@ ���c �s�C�N�0�c�@�C�3�I�0 �8�a���L�3�c�. �8���c�j�3�N�3�a�c�. �I���N�0�C�N�< �<�3���a�. �3�N�<�C�N�3 �N���,�3�I�I�3�c�. �<���c

�j�n�a�$�C�N�3 �,�R�L�U�R�N�3�N�j�c�. �s�C�N�< �c�j�a�n�,�j�n�a�3�c�. ���N�0 �j���C�I ���c�c�3�L�$�I�w �)�9�f�*�Y

�i�@�3 �@�C�c�j�R�a�C�,���I �a�3�I�C���N�,�3 �R�N �i�C�f�: ���I�c�R �j�a���N�c�I���j�3�c �j�R �N�3�s ���K ���U�U�I�C�,���j�C�R�N�c�Y �H�R���0�A�$�3���a�C�N�< �c�j�a�n�,�j�n�a�3�c ���N�0

�$�a���,�G�3�j�c �L���0�3 �R�8 ���K �i�C�"�f���I�"�:�p �s�3�a�3 ���L�R�N�< �j�@�3 �~�a�c�j ���K �,�R�L�U�R�N�3�N�j�c �j�R �a�3�,�3�C�q�3 �7���� ���U�U�a�R�q���I

�8�R�a �n�c�3 �C�N �,�a�C�j�C�,���I ���U�U�I�C�,���j�C�R�N�c �R�N �,�R�L�L�3�a�,�C���I ���C�a�,�a���8�j �)�e�*�Y �i�C�f�: �C�c �R�N�3 �R�8 �j�@�3 �L�R�c�j �3�L�U�I�R�w�3�0�. ���N�0

�j�@�3�a�3�8�R�a�3�. �L�R�c�j �c�j�n�0�C�3�0 ���K ���I�I�R�w�c �)�k�4�*�Y

���c�A�$�n�C�I�j ���K �i�C�f�: �,�R�L�U�R�N�3�N�j�c �s�C�j�@�R�n�j �c�n�a�8���,�3 �L���,�@�C�N�C�N�< �@���q�3 �� �8���j�C�<�n�3 �I�C�8�3 ���U�U�a�R�u�C�L���j�3�I�w �:�z�X�"�9�z�X

�I�R�s�3�a �j�@���N �j�@���j �R�8 �L���,�@�C�N�3�0 �,�R�L�U�R�N�3�N�j�c �)�k�4�*�Y �r�@�3�N �c�n�a�8���,�3 �a�R�n�<�@�N�3�c�c �C�c �3�I�C�L�C�N���j�3�0�. �C�N�j�3�a�N���I

�U�R�a�R�c�C�j�C�3�c �$�3�,�R�L�3 �j�@�3 �U�a�C�L���a�w �c�C�j�3�c �R�8 �8���j�C�<�n�3 �,�a���,�G �C�N�C�j�C���j�C�R�N �)�k�4�*�Y

�i�C�"�9���I�"�9�p�"�9�K�R�"�k�+�a

�i�@�3 �j�C�j���N�C�n�L ���I�I�R�w �i�C�"�9���I�"�9�p�"�9�K�R�"�k�+�a �V�i�C�"�9�9�9�k�W �C�c �� �N�3���a�A�] ���c�n�U�3�a���I�I�R�w�� �j�@���j �s���c �R�a�C�<�C�N���I�I�w

�0�3�q�3�I�R�U�3�0 �C�N �j�@�3 �S�O�O�z�c �$�w �j�@�3 �#�R�3�C�N�< �+�R�L�U���N�w ���N�0 �`�n�c�c�C���N �j�C�j���N�C�n�L �L���N�n�8���,�j�n�a�3�a �p�b�K�T�Q �8�R�a

�@�C�<�@�A�c�j�a�3�N�<�j�@ ���3�a�R�c�U���,�3 ���U�U�I�C�,���j�C�R�N�c �)�9�e�*�. �)�9�4�*�Y �i�C�"�9�9�9�k �@���c �� �@�C�<�@�3�a �c�j�a�3�N�<�j�@ ���N�0 �0�n�,�j�C�I�C�j�w �j�@���N

�i�C�f�:�. ���N�0 �@���c �$�3�3�N �n�c�3�0 �C�N �$�R�j�@ ���C�a�8�a���L�3 ���N�0 �I���N�0�C�N�< �<�3���a �,�R�L�U�R�N�3�N�j�c �R�N �j�@�3 �#�R�3�C�N�< �e�e�e ���N�0 �e�4�e

�/�a�3���L�I�C�N�3�a ���C�a�,�a���8�j �)�9�4�*�Y

���3�a�R�c�U���,�3 �,�R�L�U�R�N�3�N�j�c �L���0�3 �R�8 �i�C�"�9�9�9�k �@���q�3 �@�C�c�j�R�a�C�,���I�I�w �$�3�3�N �8�R�a�<�3�0 �)�9�O�*�Y �?�R�s�3�q�3�a�. �i�C�A�9�9�k�k

�C�c �$�R�j�@ �0�C�|�,�n�I�j ���N�0 �3�u�U�3�N�c�C�q�3 �j�R �L���,�@�C�N�3�. �s�@�C�,�@ �L���G�3�c �C�j �� �<�R�R�0 �,���N�0�C�0���j�3 �8�R�a �j�@�3 ���K �U�a�R�,�3�c�c

�)�f�z�*�. �)�f�S�*�Y �i�@�3 �L���E�R�a�C�j�w �R�8 �j�@�3 �3�u�C�c�j�C�N�< �I�C�j�3�a���j�n�a�3 �R�N ���K �i�C�"�9�9�9�k �C�c �,�R�N�,�3�a�N�3�0 �s�C�j�@ �j�@�3 �,�@���a���,�j�3�a�A

�C�y���j�C�R�N �R�8 �C�j�c �L�C�,�a�R�c�j�a�n�,�j�n�a�3�. �L�3�,�@���N�C�,���I �U�a�R�U�3�a�j�C�3�c�. ���N�0 �8���j�C�<�n�3 �$�3�@���q�C�R�n�a �)�f�z�*�"�)�f�:�*�d �C�N �,�R�N�j�a���c�j�.

�3�u���L�U�I�3�c �R�8 ���U�U�I�C�,���j�C�R�N�c �R�8 �M�/�2 �j�R ���K �i�C�"�9�9�9�k ���a�3 �c�,���a�,�3�Y ���j �j�@�3 �j�C�L�3 �R�8 �j�@�C�c �s�a�C�j�C�N�<�. �j�@�3 �R�N�I�w

�U�n�$�I�C�c�@�3�0 �3�u���L�U�I�3 �R�8 �M�/�2 ���U�U�I�C�3�0 �j�R ���K �i�C�A�9�k�k�k �n�c�C�N�< �� �N�R�N�A�a���0�C�R�<�a���U�@�C�, �L�3�j�@�R�0 �C�c �3�0�0�w �,�n�a�A

�a�3�N�j �j�3�c�j�C�N�<�. �s�@�C�,�@ �s���c �U�3�a�8�R�a�L�3�0 �$�w �,�R�I�I�3���<�n�3�c �?���I�I�C�0���w �3�j ���I�Y �)�f�9�* �R�8 �j�@�3 �M�/�2 �a�3�c�3���a�,�@ �<�a�R�n�U ���j



�l�Y�l�Y �m�I�j�a���c�R�N�C�, �i�3�c�j�C�N�< �V�m�i�W �S�f

�j�@�3 �`�R�w���I �K�C�I�C�j���a�w �+�R�I�I�3�<�3 �R�8 �+���N���0�� �V�`�K�+�W�Y �K�3���N�s�@�C�I�3�. �$�R�j�@ �+���c�C���c �3�j ���I�Y �)�f�S�* ���N�0 �v���c�C�N �3�j ���I�Y

�)�f�k�* �8�R�n�N�0 �j�@���j �U�a�R�,�3�c�c�3�0�A�C�N�0�n�,�3�0 �c�n�a�8���,�3 �a�R�n�<�@�N�3�c�c ���N�0 �N�3���a�A�c�n�a�8���,�3 �U�R�a�R�c�C�j�w ���N�0 �H�Q�7 �•���s�c �s�3�a�3

�j�@�3 �U�a�C�L���a�w �c�C�j�3�c �R�8 �8���j�C�<�n�3 �,�a���,�G �C�N�C�j�C���j�C�R�N �I�3���0�C�N�< �j�R �U�a�3�L���j�n�a�3 �8���C�I�n�a�3 �C�N �H�A�T�#�7 �i�C�"�9�9�9�k �V�s�@�3�N

�,�R�L�U���a�3�0 �j�R �s�a�R�n�<�@�j �i�C�"�9�9�9�k�W�Y �i�@�3�a�3�8�R�a�3�. �� �c�j�n�0�w �R�8 �j�@�3 �,���U���$�C�I�C�j�w �R�8 �M�/�2 �j�R �0�3�j�3�,�j �N�3���a�A�c�n�a�8���,�3

�•���s�c �$�3�,�R�L�3�c �3�c�c�3�N�j�C���I �j�R �3�N�c�n�a�C�N�< �j�@�3 �c�j�a�n�,�j�n�a���I �C�N�j�3�<�a�C�j�w �R�8 ���K �i�C�"�9�9�9�k �,�R�L�U�R�N�3�N�j�c�Y

�S�e�"�: �T�? �b�j���C�N�I�3�c�c �b�j�3�3�I

�S�e�"�: �U�a�3�,�C�U�C�j���j�3�A�@���a�0�3�N�3�0 �V�T�?�W �c�j���C�N�I�3�c�c �c�j�3�3�I�. ���I�c�R �G�N�R�s�N ���c �b���2 �i�w�U�3 �f�k�z�. �C�c ���N ���<�3�A�@���a�0�3�N�3�0�.

�L���a�j�3�N�c�C�j�C�, �c�j���C�N�I�3�c�c �c�j�3�3�I �,�R�L�U�a�C�c�C�N�< ���U�U�a�R�u�C�L���j�3�I�w �S�e�X �,�@�a�R�L�C�n�L ���N�0 �:�X �N�C�,�G�3�I �)�f�f�*�Y �T�a�3�,�C�U�C�j���A

�j�C�R�N �@���a�0�3�N�C�N�< �C�c �� �c�j�a�3�N�<�j�@�3�N�C�N�< �L�3�,�@���N�C�c�L �j�@���j �C�N�0�n�,�3�c �j�@�3 �8�R�a�L���j�C�R�N �R�8 �~�N�3 �U�a�3�,�C�U�C�j���j�3 �c�j�a�n�,�j�n�a�3�c

�C�N �j�@�3 �,�a�w�c�j���I �I���j�j�C�,�3 �)�f�e�*�Y �i�@�3 �U�a�3�,�C�U�C�j���j�3�c �C�N�,�a�3���c�3 �a�3�c�C�c�j���N�,�3 �j�R �0�C�c�I�R�,���j�C�R�N �L�R�j�C�R�N �$�w �0�C�c�j�R�a�j�C�N�<

�j�@�3 �,�a�w�c�j���I �I���j�j�C�,�3�. �s�@�C�,�@ �C�N�,�a�3���c�3�c �c�j�a�3�N�<�j�@ �)�f�e�*�Y �S�e�"�: �T�? �C�c �0�3�c�C�a���$�I�3 �8�R�a �C�j�c �@�C�<�@ �c�j�a�3�N�<�j�@�. �8�a���,�j�n�a�3

�j�R�n�<�@�N�3�c�c�. ���N�0 �,�R�a�a�R�c�C�R�N �a�3�c�C�c�j���N�,�3�. ���N�0 �C�c �R�8�j�3�N �n�c�3�0 �C�N �c�j�a�n�,�j�n�a���I �,�R�L�U�R�N�3�N�j�c �j�@���j ���a�3 �3�u�U�R�c�3�0 �j�R

�,�R�a�a�R�c�C�q�3 �3�N�q�C�a�R�N�L�3�N�j�c �)�f�e�*�. �)�f�4�*�Y

�i�@�3 �@�C�<�@ �c�j�a�3�N�<�j�@ ���N�0 �@���a�0�N�3�c�c �R�8 �S�e�"�: �T�? �L���G�3�c �C�j �0�C�|�,�n�I�j �j�R �L���,�@�C�N�3�Y �S�e�"�: �T�? �,�R�L�U�R�N�3�N�j�c

���a�3 �I�C�L�C�j�3�0 �j�R �a�3�I���j�C�q�3�I�w �c�C�L�U�I�3 �<�3�R�L�3�j�a�C�3�c �n�c�C�N�< �,�R�N�q�3�N�j�C�R�N���I �,���c�j�C�N�< �L�3�j�@�R�0�c�. ���N�0 ���I�c�R �@���q�3 �I�R�N�<

�I�3���0�A�j�C�L�3�c �)�f�4�*�Y ���K�. ���N�0 �C�N �U���a�j�C�,�n�I���a�. �H�A�T�#�7�. �R�U�3�N�c �j�@�3 �0�R�R�a �j�R �<�a�3���j�3�a �U���a�j �,�R�L�U�I�3�u�C�j�w�. �a�3�0�n�,�3�0

�a���s �L���j�3�a�C���I �n�c���<�3 �j�@�a�R�n�<�@ �j�@�3 �3�I�C�L�C�N���j�C�R�N �R�8 �L���,�@�C�N�C�N�< �a�3�\�n�C�a�3�L�3�N�j�c�. ���N�0 �a�3�0�n�,�3�0 �I�3���0 �j�C�L�3�c �8�R�a

�S�e�"�: �T�? �,�R�L�U�R�N�3�N�j�c �)�f�4�*�Y �M�R�j���$�I�3 �,�@���a���,�j�3�a�C�c�j�C�,�c �R�8 �H�A�T�#�7 �S�e�"�: �T�? �C�N�,�I�n�0�3 �j�@�3 �U�a�3�c�3�N�,�3 �R�8 �$�R�j�@

�L���a�j�3�N�c�C�j�3 ���N�0 ���n�c�j�3�N�C�j�3�. �s�@�C�I�3 �s�a�R�n�<�@�j �S�e�"�: �T�? �C�c �8�n�I�I�w �L���a�j�3�N�c�C�j�C�, �)�f�4�*�. �)�f�O�*�Y

�l�Y�l �m�I�j�a���c�R�N�C�, �i�3�c�j�C�N�< �V�m�i�W

���,�R�n�c�j�C�,�c �C�c �j�@�3 �$�a���N�,�@ �R�8 �U�@�w�c�C�,�c �,�R�N�,�3�a�N�3�0 �s�C�j�@ �j�@�3 �c�j�n�0�w �R�8 �L�3�,�@���N�C�,���I �s���q�3�c�. �s�@�C�,�@ ���a�3 �,�a�3���j�3�0

�$�w �j�@�3 �R�c�,�C�I�I���j�C�R�N �R�a �q�C�$�a���j�C�R�N �R�8 �L���j�j�3�a �U���a�j�C�,�I�3�c�Y �B�N �$�R�j�@ �j�@�3 �N���j�n�a���I �s�R�a�I�0 ���N�0 �3�N�<�C�N�3�3�a�C�N�< ���U�U�I�C�A

�,���j�C�R�N�c�. �j�@�3 �L���N�C�U�n�I���j�C�R�N �R�8 ���,�R�n�c�j�C�, �s���q�3�c �C�c �n�c�3�0 �j�R �0�C�c�,�3�a�N �j�@�3 �I�R�,���j�C�R�N ���N�0�g�R�a �c�C�y�3 �R�8 �R�$�E�3�,�j�c �C�N

�c�U���,�3�Y �2�u���L�U�I�3�c �C�N�,�I�n�0�3 �j�@�3 �n�c�3 �R�8 �3�,�@�R�I�R�,���j�C�R�N �$�w �$���j�c �R�a �0�R�I�U�@�C�N�c �j�R �N���q�C�<���j�3 �C�N �,�R�N�0�C�j�C�R�N�c �s�C�j�@

�U�R�R�a �q�C�c�C�$�C�I�C�j�w�. �j�@�3 �c�R�N�R�<�a���L �n�c�3�0 �j�R �q�C�3�s �� �$���$�w�C�N �n�j�3�a�R�. ���N�0 �j�@�3 ���$�C�I�C�j�w �j�R �U�C�N�U�R�C�N�j �j�@�3 �3�U�C�,�3�N�j�a�3

�R�8 ���N �3���a�j�@�\�n���G�3 �n�c�C�N�< �j�@�3 �j�a�C���N�<�n�I���j�C�R�N �R�8 �c�3�C�c�L�C�, �s���q�3 �0���j�� �a�3�,�R�a�0�3�0 �R�N �� �c�3�C�c�L�R�L�3�j�3�a �)�e�z�*�Y



�l�Y�l�Y �m�I�j�a���c�R�N�C�, �i�3�c�j�C�N�< �V�m�i�W �S�e

�i�@�3 �n�I�j�a���c�R�N�C�, �a�3�<�C�R�N �R�8 �j�@�3 ���n�0�C�R �c�U�3�,�j�a�n�L �$�3�<�C�N�c �E�n�c�j ���$�R�q�3 �j�@�3 ���n�0�C�$�I�3 �I�C�L�C�j �8�R�a �@�n�L���N�c ���N�0

�c�U���N�c �8�a�R�L �l�z �G�?�y �j�R ���U�U�a�R�u�C�L���j�3�I�w �S �;�?�y �)�e�z�*�Y �m�I�j�a���c�R�N�C�, �s���q�3�c ���a�3 �U���a�j�C�,�n�I���a�I�w �n�c�3�8�n�I �8�R�a �M�/�2

���U�U�I�C�,���j�C�R�N�c �j�@���j �C�N�c�U�3�,�j �$�R�j�@ �L�3�j���I�I�C�, ���N�0 �N�R�N�A�L�3�j���I�I�C�, �3�N�<�C�N�3�3�a�C�N�< �L���j�3�a�C���I�c �8�R�a �c�n�$�c�n�a�8���,�3 ���N�0

�q�R�I�n�L�3�j�a�C�, �•���s�c�Y �m�I�j�a���c�R�N�C�, �j�3�c�j�C�N�< �U�a�R�0�n�,�3�c �C�N�c�j���N�j���N�3�R�n�c �a�3�c�n�I�j�c�. �C�c �N�R�N�A�@���y���a�0�R�n�c �j�R �j�@�3 �R�U�3�a�A

���j�R�a�. ���N�0 �C�c �U�R�a�j���$�I�3 �C�N �L���N�w �C�L�U�I�3�L�3�N�j���j�C�R�N�c�Y ���0�0�C�j�C�R�N���I�I�w�. �n�I�j�a���c�R�N�C�, �j�3�c�j�C�N�< �C�c �@�C�<�@�I�w �c�3�N�c�C�j�C�q�3

�j�R �c�L���I�I �•���s�c ���N�0 �@�C�<�@�I�w ���,�,�n�a���j�3 �C�N �•���s �c�C�y�C�N�< ���U�U�I�C�,���j�C�R�N�c �)�e�S�*�. �)�e�l�*�Y

�l�Y�l�Y�S �;�3�N�3�a���j�C�R�N �R�8 �m�I�j�a���c�R�N�C�, �r���q�3�c

�i�@�3 �U�C�3�y�R�3�I�3�,�j�a�C�, �3�{�3�,�j �C�c �� �U�@�3�N�R�L�3�N�R�N �R�$�c�3�a�q�3�0 �C�N �c�R�L�3 �,�a�w�c�j���I�I�C�N�3 �L���j�3�a�C���I�c�. �c�n�,�@ ���c �\�n���a�j�y�.

�s�@�3�a�3 �j�@�3 ���U�U�I�C�,���j�C�R�N �R�8 �L�3�,�@���N�C�,���I �c�j�a�3�c�c �,�a�3���j�3�c �� �U�R�j�3�N�j�C���I �0�C�{�3�a�3�N�,�3 �V�C�Y�3�Y�. �q�R�I�j���<�3�W ���,�a�R�c�c �j�@�3

�,�a�w�c�j���I�Y �i�@�3 �C�N�q�3�a�c�3 �U�C�3�y�R�3�I�3�,�j�a�C�, �3�{�3�,�j �C�c �j�@�3 �R�U�U�R�c�C�j�3�. �s�@�3�a�3 �j�@�3 ���U�U�I�C�,���j�C�R�N �R�8 �� �U�R�j�3�N�j�C���I �0�C�{�3�a�A

�3�N�,�3 ���,�a�R�c�c �j�@�3 �,�a�w�c�j���I �a�3�c�n�I�j�c �C�N �C�j�c �L�3�,�@���N�C�,���I �0�3�8�R�a�L���j�C�R�N ���N�0 �q�C�$�a���j�C�R�N�Y �T�C�3�y�R�3�I�3�,�j�a�C�, �L���j�3�a�C���I�c

���a�3 �R�8�j�3�N �n�c�3�0 �j�R �L���N�n�8���,�j�n�a�3 �n�I�j�a���c�R�N�C�, �j�a���N�c�0�n�,�3�a�c�. �s�@�C�,�@ ���a�3 �0�3�q�C�,�3�c �j�@���j �<�3�N�3�a���j�3 ���N�0 �a�3�,�3�C�q�3

�n�I�j�a���c�R�N�C�, �s���q�3�c �j�@�a�R�n�<�@ �j�@�3 �C�N�q�3�a�c�3 ���N�0 �8�R�a�s���a�0 �U�C�3�y�R�3�I�3�,�j�a�C�, �3�{�3�,�j�c�. �a�3�c�U�3�,�j�C�q�3�I�w�Y �� �c�C�L�U�I�3 �n�I�A

�j�a���c�R�N�C�, �j�a���N�c�0�n�,�3�a �,�R�N�c�C�c�j�c �R�8 �� �U�C�3�y�R�3�I�3�,�j�a�C�, �,�a�w�c�j���I ���j�j���,�@�3�0 �j�R �,�C�a�,�n�C�j�a�w�Y �#�w �3�u�,�C�j�C�N�< �j�@�3 �,�a�w�c�j���I

�s�C�j�@ ���N ���U�U�I�C�3�0 �q�R�I�j���<�3 �U�n�I�c�3 ���N�0 �U�I���,�C�N�< �j�@�3 �j�a���N�c�0�n�,�3�a �C�N �3�C�j�@�3�a �� �•�n�C�0 �V���N�C�L�L�3�a�c�C�R�N �c�3�j�n�U�W �R�a

���<���C�N�c�j ���N�R�j�@�3�a �c�R�I�C�0 �V���,�R�N�j���,�j �c�3�j�n�U�W�. �j�@�3 �q�C�$�a���j�C�R�N�c �R�8 �j�@�3 �3�I�3�L�3�N�j ���a�3 �j�a���N�c�8�3�a�a�3�0 �C�N�j�R �j�@�3 �,�R�n�U�I�3�0

�L�3�0�C�n�L �j�R �,�a�3���j�3 ���N ���,�R�n�c�j�C�, �s���q�3 �)�:�:�*�Y

���N ���,�R�n�c�j�C�, �s���q�3 �C�c �0�3�~�N�3�0 �$�w �C�j�c �8�a�3�\�n�3�N�,�w �R�8 �R�c�,�C�I�I���j�C�R�N�Ú�. �j�@�3 �c�U�3�3�0 �s�C�j�@ �s�@�C�,�@ �C�j �j�a���q�3�I�c �j�@�a�R�n�<�@

�j�@�3 �,�R�N�0�n�,�j�C�N�< �L�3�0�C�n�L�×�. ���N�0 �C�j�c �s���q�3�I�3�N�<�j�@�f �Y �i�@�3�c�3 �U�a�R�U�3�a�j�C�3�c ���a�3 �a�3�I���j�3�0 �j�R �R�N�3 ���N�R�j�@�3�a ���N�0 �j�R

�R�j�@�3�a �a�3�I�3�q���N�j �U�a�R�U�3�a�j�C�3�c�. �c�n�,�@ ���c ���N�<�n�I���a �8�a�3�\�n�3�N�,�w�t ���N�0 �s���q�3�N�n�L�$�3�a�Ý�. �$�w �j�@�3 �3�\�n���j�C�R�N�c

�× �� �f�Ú �
 �V�l�Y�S���W

�Ý ��
���k
�f

�
 �V�l�Y�S�$�W

�t �� ���k�Ú �� �×�Ý�� �V�l�Y�S�,�W

���,�R�n�c�j�C�, �s���q�3�c �,���N �$�3 �,�I���c�c�C�~�3�0 ���c �$�n�I�G �s���q�3�c�. �s�@�C�,�@ �U�a�R�U���<���j�3 �j�@�a�R�n�<�@ �j�@�3 �q�R�I�n�L�3 �R�8 �� �L�3�0�C�n�L�.

�R�a �c�n�a�8���,�3 �s���q�3�c�. �s�@�C�,�@ �U�a�R�U���<���j�3 ���I�R�N�< ���N�0 �N�3���a �j�@�3 �c�n�a�8���,�3 �R�8 �� �L�3�0�C�n�L �)�:�:�*�. �)�e�k�*�Y �#�n�I�G �s���q�3�c

���a�3 �j�@�3 �L�R�c�j �,�R�L�L�R�N �s���q�3�8�R�a�L �n�c�3�0 �C�N �m�i �M�/�2 �)�e�k�* ���N�0 ���a�3 �8�n�a�j�@�3�a �,�I���c�c�C�~�3�0 �$�w �j�@�3 �0�C�a�3�,�j�C�R�N



�l�Y�l�Y �m�I�j�a���c�R�N�C�, �i�3�c�j�C�N�< �V�m�i�W �S�4

�R�a�U�R�I���a�C�y���j�C�R�N�C�N �s�@�C�,�@ �j�@�3 �L���j�j�3�a �U���a�j�C�,�I�3�c �R�c�,�C�I�I���j�3 ���a�R�n�N�0 �j�@�3�C�a �3�\�n�C�I�C�$�a�C�n�L �U�R�c�C�j�C�R�N�c�Y �i�@�3

�U���a�j�C�,�I�3�c �C�N ���0�C�I���j���j�C�R�N���I�$�n�I�G �s���q�3 �R�c�,�C�I�I���j�3 �C�N �� �$���,�G�A���N�0�A�8�R�a�j�@ �L���N�N�3�a �U���a���I�I�3�I �j�R �j�@�3 �0�C�a�3�,�j�C�R�N

�R�8 �s���q�3�8�a�R�N�j �U�a�R�U���<���j�C�R�N �)�:�:�*�Y �i�@�3 �U���a�j�C�,�I�3�c �C�N ���j�R�a�c�C�R�N���I�$�n�I�G �s���q�3 �R�c�,�C�I�I���j�3 �C�N �� �a�R�j���j�C�R�N���I �R�a

�j�R�a�c�C�R�N���I �L�R�j�C�R�N �C�N �j�@�3 �U�I���N�3 �R�8 �j�@�3 �s���q�3�8�a�R�N�j �)�:�:�*�Y

���N �n�I�j�a���c�R�N�C�, �j�a���N�c�0�n�,�3�a �<�3�N�3�a���j�3�c �k�A�/ �c�U�@�3�a�C�,���I �s���q�3�c�. �s�@�C�,�@ ���a�3 �8�n�N�0���L�3�N�j���I�I�w �0�C�{�3�a�3�N�j �8�a�R�L

�R�N�3�A�0�C�L�3�N�c�C�R�N���I �V�S�A�/�W �U�I���N�3 �I�R�N�<�C�j�n�0�C�N���I ���N�0 �c�@�3���a �s���q�3�c �)�e�S�*�. �)�e�k�*�Y �?�R�s�3�q�3�a�. �j�@�3 �j�3�a�L�c ���H�A�s���q�3�.��

���I�R�N�<�C�j�n�0�C�N���I �s���q�3�.�� �R�a ���,�R�L�U�a�3�c�c�C�R�N���I �s���q�3�� ���N�0 ���b�A�s���q�3�.�� ���c�@�3���a �s���q�3�.�� �R�a ���j�a���N�c�q�3�a�c�3 �s���q�3�� ���a�3

�R�8�j�3�N �$�R�a�a�R�s�3�0 �8�a�R�L �S�A�/ �U�I���N�3 �s���q�3 �j�3�a�L�C�N�R�I�R�<�w �j�R �0�3�c�,�a�C�$�3 �k�A�/ �0�C�I���j���j�C�R�N���I ���N�0 �j�R�a�c�C�R�N���I �$�n�I�G

�s���q�3�c�. �a�3�c�U�3�,�j�C�q�3�I�w�Y �i�@�C�c �j�@�3�c�C�c �L���C�N�j���C�N�c �j�@�C�c �N�R�L�3�N�,�I���j�n�a�3�Y

�i�@�3 �s���q�3 �c�U�3�3�0�c �R�8 �$�n�I�G �H�A ���N�0 �b�A�s���q�3�c ���a�3 �<�C�q�3�N �$�w
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�
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�s�@�3�a�3�f ���N�0�g ���a�3 �H���L�� �U���a���L�3�j�3�a�c�. ���N�0�m�C�c �j�@�3 �L���j�3�a�C���I �0�3�N�c�C�j�w �)�e�k�*�Y �i�@�3 �H�A�s���q�3 �c�U�3�3�0 �C�c

���I�s���w�c �<�a�3���j�3�a �j�@���N �j�@�3 �b�A�s���q�3 �c�U�3�3�0�.�×�‘ �� �×�­�Y �B�j �C�c �C�L�U�R�a�j���N�j �j�R �N�R�j�3 �j�@���j �H�A�s���q�3�c �U�a�R�U���<���j�3

�C�N �c�R�I�C�0�. �I�C�\�n�C�0�. ���N�0 �<���c�3�R�n�c �L�3�0�C���. �s�@�C�I�3 �b�A�s���q�3�c �R�N�I�w �U�a�R�U���<���j�3 �C�N �c�R�I�C�0�c�d �•�n�C�0�c �0�R �N�R�j �@���q�3 �j�@�3

�N�3�,�3�c�c���a�w �c�@�3���a �c�j�a�3�N�<�j�@ �a�3�\�n�C�a�3�0 �j�R �L���C�N�j���C�N �j�@�3 �b�A�s���q�3 �)�e�k�*�Y �+�R�N�q�3�N�j�C�R�N���I �n�I�j�a���c�R�N�C�, �j�a���N�c�0�n�,�3�a�c

�,�a�3���j�3 �,�R�L�U�a�3�c�c�C�R�N���I �s���q�3�c �j�@���j �,���N �$�3 �L���N�C�U�n�I���j�3�0 �C�N�j�R �c�@�3���a �R�a �c�n�a�8���,�3 �s���q�3�c �j�@�a�R�n�<�@ �j�@�3 �n�c�3 �R�8

�� �a�3�8�a���,�j�C�N�< �L�3�0�C�n�L�. �s�@�C�,�@ �C�c �0�C�c�,�n�c�c�3�0 �C�N �b�3�,�j�C�R�N�l�Y�l�Y�l�Y

�l�Y�l�Y�l �`�3�•�3�,�j�C�R�N ���N�0 �i�a���N�c�L�C�c�c�C�R�N �#�3�j�s�3�3�N �K���j�3�a�C���I�c

���N ���,�R�n�c�j�C�, �s���q�3 �C�c ���c�c�R�,�C���j�3�0 �s�C�j�@ ���N ���,�R�n�c�j�C�, �C�L�U�3�0���N�,�3�Ô�.

�Ô �� �m�×�� �V�l�Y�k�W

�s�@�C�,�@ �\�n���N�j�C�~�3�c �� �L�3�0�C�n�L���c �R�U�U�R�c�C�j�C�R�N �j�R ���,�R�n�c�j�C�, �s���q�3 �U�a�R�U���<���j�C�R�N �)�e�k�*�Y ���N ���,�R�n�c�j�C�, �s���q�3 �s�C�I�I

�U�a�R�U���<���j�3 �C�N �� �L�3�0�C�n�L �n�N�j�C�I �C�j �a�3���,�@�3�c �� �,�@���N�<�3 �C�N ���,�R�n�c�j�C�, �C�L�U�3�0���N�,�3�Y ���j �j�@�3 �C�N�j�3�a�8���,�3 �R�a �$�R�n�N�0�A

���a�w �$�3�j�s�3�3�N �j�@�3 �j�s�R �L�3�0�C���. �j�@�3 �C�N�,�C�0�3�N�j �s���q�3 �s�C�I�I �3�u�U�3�a�C�3�N�,�3 �V�C�W �a�3�•�3�,�j�C�R�N �$���,�G �C�N�j�R �j�@�3 �C�N�,�C�0�3�N�j



�l�Y�l�Y �m�I�j�a���c�R�N�C�, �i�3�c�j�C�N�< �V�m�i�W �S�O

�L�3�0�C�n�L�. ���N�0�g�R�a �V�C�C�W �j�a���N�c�L�C�c�c�C�R�N �C�N�j�R �j�@�3 �c�3�,�R�N�0 �L�3�0�C�n�L�Y �i�@�3 �0�3�<�a�3�3 �j�R �s�@�C�,�@ �j�@�3 �C�N�,�C�0�3�N�j �s���q�3

�C�c �a�3�•�3�,�j�3�0 ���N�0�g�R�a �j�a���N�c�L�C�j�j�3�0 �0�3�U�3�N�0�c �R�N �j�@�3 �C�L�U�3�0���N�,�3 �L�C�c�L���j�,�@ �$�3�j�s�3�3�N �j�@�3 �j�s�R �L�3�0�C�� ���N�0

�j�@�3 ���N�<�I�3 ���j �s�@�C�,�@ �j�@�3 �C�N�,�C�0�3�N�j �s���q�3 �c�j�a�C�G�3�c �j�@�3 �C�N�j�3�a�8���,�3�Y �i�@�3 �$�R�n�N�0���a�w �,�R�N�0�C�j�C�R�N�c �<�R�q�3�a�N�C�N�< �a�3�A

�•�3�,�j�C�R�N ���N�0 �a�3�8�a���,�j�C�R�N �0�3�U�3�N�0 �R�N �j�@�3 �L�R�0�3 �R�8 �j�@�3 �C�N�,�C�0�3�N�j �s���q�3 ���N�0 �j�@�3 �j�w�U�3 �R�8 �L�3�0�C�� �U�a�3�c�3�N�j ���j

�j�@�3 �C�N�j�3�a�8���,�3 �V�3�Y�<�Y�. �c�R�I�C�0 �R�a �•�n�C�0�W�Y �B�N ���I�I �,���c�3�c�. �j�@�3 �C�N�,�C�0�3�N�j�. �a�3�•�3�,�j�3�0�. ���N�0 �j�a���N�c�L�C�j�j�3�0 �s���q�3�c �L�n�c�j

�c���j�C�c�8�w �b�N�3�I�I���c �I���s�.
�c�C�N�c�…

�×�…
��

�c�C�N�c�©
�×�©

��
�c�C�N�c�±

�×�±
�
 �V�l�Y�:�W

�s�@�3�a�3�c�…�.�c�©�. ���N�0�c�±���a�3 �j�@�3 ���N�<�I�3�c �R�8 �C�N�,�C�0�3�N�,�3�. �a�3�•�3�,�j�C�R�N�. ���N�0 �j�a���N�c�L�C�c�c�C�R�N�. �a�3�c�U�3�,�j�C�q�3�I�w�. ���N�0�×�…�.

�×�©�. ���N�0�×�±���a�3 �j�@�3 �s���q�3 �c�U�3�3�0�c �R�8 �j�@�3 �C�N�,�C�0�3�N�j�. �a�3�•�3�,�j�3�0�. ���N�0 �j�a���N�c�L�C�j�j�3�0 �s���q�3�c�. �a�3�c�U�3�,�j�C�q�3�I�w�Y �i�@�3

�U�@�3�N�R�L�3�N�R�N �s�@�3�a�3 �j�@�3 �a�3�•�3�,�j�3�0 ���N�0�g�R�a �j�a���N�c�L�C�j�j�3�0 �s���q�3�c ���a�3 �� �0�C�{�3�a�3�N�j �L�R�0�3 �j�@���N �j�@�3 �C�N�,�C�0�3�N�j

�s���q�3 �C�c �,���I�I�3�0�L�R�0�3 �,�R�N�q�3�a�c�C�R�N���N�0 �C�c �R�N�I�w �R�$�c�3�a�q�3�0 �C�N �c�R�I�C�0�c�Y

�i�s�R �$�R�n�N�0���a�C�3�c �,�R�L�L�R�N�I�w �3�N�,�R�n�N�j�3�a�3�0 �C�N �m�i �M�/�2 ���a�3 �j�@�3�c�j�a�3�c�c�A�8�a�3�3�C�N�j�3�a�8���,�3 �$�3�j�s�3�3�N ���N �3�I���c�A

�j�C�, �c�R�I�C�0 ���N�0 �� �q���,�n�n�L �)�c�@�R�s�N �C�N �7�C�<�n�a�3�l�Y�f�V���W�*�. ���N�0 �j�@�3�c�L�R�R�j�@�C�N�j�3�a�8���,�3 �$�3�j�s�3�3�N �j�s�R �3�I���c�j�C�,

�c�R�I�C�0�c �c�3�U���a���j�3�0 �$�w �� �j�@�C�N �I���w�3�a �R�8 �•�n�C�0 �,�R�n�U�I���N�j �)�c�@�R�s�N �C�N �7�C�<�n�a�3�l�Y�f�V�$�W�*�Y �i�@�3 �c�j�a�3�c�c�A�8�a�3�3 �C�N�j�3�a�8���,�3

�C�c �a�3�U�a�3�c�3�N�j���j�C�q�3 �R�8 �j�@�3 �a�3�•�3�,�j�C�R�N �R�8 ���,�R�n�c�j�C�, �s���q�3�c �$�w �� �0�C�c�,�R�N�j�C�N�n�C�j�w �c�n�,�@ ���c �� �q�R�C�0�. �s�@�C�I�3 �j�@�3

�c�L�R�R�j�@ �C�N�j�3�a�8���,�3 �C�c �a�3�U�a�3�c�3�N�j���j�C�q�3 �R�8 �c�3�j�n�U�c �C�N �s�@�C�,�@ �j�@�3 �j�a���N�c�0�n�,�3�a �C�c �n�c�3�0 �C�N �j���N�0�3�L �s�C�j�@ �� �s�3�0�<�3

�V�0�C�c�,�n�c�c�3�0 �C�N �b�3�,�j�C�R�N�l�Y�l�Y�9�W�Y

�V���W �V�$�W

�7�C�<�n�a�3 �l�Y�f�- �V���W �b�j�a�3�c�c�A�8�a�3�3 �C�N�j�3�a�8���,�3 ���N�0 �V�$�W �c�L�R�R�j�@ �C�N�j�3�a�8���,�3�Y

�B�I�I�n�c�j�a���j�C�q�3 �3�u���L�U�I�3�c �R�8 �a�3�•�3�,�j�C�R�N ���N�0 �j�a���N�c�L�C�c�c�C�R�N ���j �$�R�n�N�0���a�C�3�c ���a�3 �c�@�R�s�N �C�N �7�C�<�n�a�3�c�l�Y�e�V���W



�l�Y�l�Y �m�I�j�a���c�R�N�C�, �i�3�c�j�C�N�< �V�m�i�W �l�z

���N�0�l�Y�4�. �s�@�C�,�@ �s�3�a�3 �<�3�N�3�a���j�3�0 �n�c�C�N�< �j�@�3 �3�\�n���j�C�R�N�c �C�N �+�@���U�j�3�a �f �R�8 �)�e�k�*�Y �7�C�<�n�a�3�l�Y�e�V���W�c�@�R�s�c ��

�U�I�R�j �R�8 �j�@�3 �3�N�3�a�<�w �a�3�•�3�,�j�C�R�N ���N�0 �j�a���N�c�L�C�c�c�C�R�N �,�R�3�|�,�C�3�N�j�c ���j �� �c�j�a�3�c�c�A�8�a�3�3 ���I�n�L�C�N�n�L�A���C�a �C�N�j�3�a�8���,�3

�)�c�3�3 �7�C�<�n�a�3�l�Y�f�V���W�*�Y

�7�C�<�n�a�3 �l�Y�e�- �2�N�3�a�<�w �a�3�•�3�,�j�C�R�N �,�R�3�|�,�C�3�N�j�c ���j �� �c�j�a�3�c�c�A�8�a�3�3 ���I�n�L�C�N�n�L �C�N�j�3�a�8���,�3�- �V���W ���N �C�N�,�C�0�3�N�j �H�A�s���q�3 ���N�0 ��
�a�3�8�a���,�j�3�0 �H�A�s���q�3 �V�`�H�H�W �R�a �b�A�s���q�3 �V�`�H�b�W ���N�0 �V�$�W ���N �C�N�,�C�0�3�N�j �b�A�s���q�3 ���N�0 �� �a�3�8�a���,�j�3�0 �H�A�s���q�3 �V�`�b�H�W �R�a �b�A�s���q�3
�V�`�b�b�W�Y

�7�C�<�n�a�3�l�Y�4�c�@�R�s�c �j�@�3 �3�N�3�a�<�w �j�a���N�c�L�C�c�c�C�R�N �,�R�3�|�,�C�3�N�j�c �$�3�j�s�3�3�N �j�s�R �c�R�I�C�0�c �C�N �c�L�R�R�j�@ �,�R�N�j���,�j�- �j�@�3

�~�a�c�j �L�3�0�C�n�L �C�c ���,�a�w�I�C�,�. �s�@�C�,�@ �@���c �I�R�s �0�3�N�c�C�j�w ���N�0 �s���q�3 �c�U�3�3�0�c�d �j�@�3 �c�3�,�R�N�0 �C�c ���I�n�L�C�N�n�L�. �s�@�C�,�@

�@���c �� �@�C�<�@�3�a �0�3�N�c�C�j�w ���N�0 �s���q�3 �c�U�3�3�0�c�Y



�l�Y�l�Y �m�I�j�a���c�R�N�C�, �i�3�c�j�C�N�< �V�m�i�W �l�S

�7�C�<�n�a�3 �l�Y�4�- �2�N�3�a�<�w �,�R�3�|�,�C�3�N�j�c �R�8 ���N �H�A�s���q�3 �C�N�,�C�0�3�N�j �R�N �� �c�L�R�R�j�@ ���,�a�w�I�C�,�"���I�n�L�C�N�n�L �C�N�j�3�a�8���,�3 �8�R�a �V���W �a�3�A
�•�3�,�j�C�R�N ���c ���N �H�A�s���q�3 �V�`�H�H�W �R�a �b�A�s���q�3 �V�`�H�b�W ���N�0 �V�$�W �j�a���N�c�L�C�c�c�C�R�N ���c ���N �H�A�s���q�3 �V�i�H�H�W �R�a �b�A�s���q�3 �V�i�H�b�W�Y

�r�@�3�N �j�@�3 �C�N�,�C�0�3�N�j ���N�<�I�3 �c���j�C�c�~�3�c �j�@�3 �,�R�N�0�C�j�C�R�N�c�C�N�c�…�� �×�‘�` ���×�‘�Þ�. �j�@�3 �H�A�s���q�3 �C�c �j�a���N�c�L�C�j�j�3�0 �C�N�j�R �j�@�3

�c�3�,�R�N�0 �L�3�0�C�n�L�Y �r�@�3�N�c�C�N�c�‘�Þ �T ���. �j�@�3 �j�a���N�c�L�C�j�j�3�0 �H�A�s���q�3 �C�c �a�3�8�a���,�j�3�0 ���j �O�z�w���c ���N �C�N�@�R�L�R�<�3�N�3�R�n�c

�s���q�3 �U�a�R�U���<���j�C�N�< ���I�R�N�< �j�@�3 �C�N�j�3�a�8���,�3�Y �i�@�3 �C�N�,�C�0�3�N�j ���N�<�I�3 ���j �s�@�C�,�@ �j�@�C�c �U�@�3�N�R�L�3�N�R�N �R�,�,�n�a�c �C�c �,���I�I�3�0

�j�@�3 �~�a�c�j �,�a�C�j�C�,���I ���N�<�I�3 ���N�0 �C�c �<�C�q�3�N �$�w

�c�,�a�. �S�� �c�C�N�c�_
ó
�×�‘�`
�×�‘�Þ


ô �� �V�l�Y�9�W

�i�@�3 �c�3�,�R�N�0 �,�a�C�j�C�,���I ���N�<�I�3�. �0�3�~�N�3�0 �8�R�a �j�@�3 �8�R�a �j�@�3 �j�a���N�c�L�C�j�j�3�0 �b�A�s���q�3�. �C�c

�c�,�a�. �l�� �c�C�N�c�_
ó
�×�‘�`
�×�­�Þ
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�#�3�j�s�3�3�N �j�@�3 �~�a�c�j ���N�0 �c�3�,�R�N�0 �,�a�C�j�C�,���I ���N�<�I�3�c�. �R�N�I�w ���N �b�A�s���q�3 �C�c �j�a���N�c�L�C�j�j�3�0 �C�N�j�R �j�@�3 �c�3�,�R�N�0 �L�3�0�C�n�L�Y

���8�j�3�a �j�@�3 �c�3�,�R�N�0 �,�a�C�j�C�,���I ���N�<�I�3�. �j�@�3�a�3 �C�c �j�R�j���I �C�N�j�3�a�N���I �a�3�•�3�,�j�C�R�N �C�N �j�@�3 �~�a�c�j �L�3�0�C�n�L�. ���N�0 �N�3�C�j�@�3�a �s���q�3

�L�R�0�3 �C�c �j�a���N�c�L�C�j�j�3�0�Y
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�l�Y�l�Y�k ���a�a���w �i�a���N�c�0�n�,�3�a�c

���N �n�I�j�a���c�R�N�C�, ���a�a���w �j�a���N�c�0�n�,�3�a �,�R�N�c�C�c�j�c �R�8 �L�n�I�j�C�U�I�3 �3�I�3�L�3�N�j�c�. �3���,�@ �,�R�N�j�a�R�I�I�3�0 �$�w �� �c�3�U���a���j�3 �3�I�3�,�j�a�C�,���I

�,�C�a�,�n�C�j ���N�0 ���a�a���N�<�3�0 �C�N �� �<�3�R�L�3�j�a�C�, �U���j�j�3�a�N�Y �i�@�3 �c�C�L�U�I�3�c�j �,�R�N�~�<�n�a���j�C�R�N �R�8 �3�I�3�L�3�N�j�c �C�c �j�@�3 �I�C�N�3���a

���a�a���w �j�a���N�c�0�n�,�3�a�. �c�@�R�s�N �C�N �7�C�<�n�a�3�l�Y�O�. �s�@�3�a�3 �j�@�3 �3�I�3�L�3�N�j�c ���a�3 �c�U���,�3�0 �3�\�n�C�0�C�c�j���N�j�I�w ���I�R�N�< �� �c�C�N�<�I�3

���,�j�C�q�3 ���u�C�c�Y �i�@�3 ���a�a���w �@���c�È�j�R�j���I �3�I�3�L�3�N�j�c�. �3���,�@ �s�C�j�@ �� �s�C�0�j�@�Þ���I�R�N�< �j�@�3 ���,�j�C�q�3 ���u�C�c ���N�0 ���N �3�I�3�q���j�C�R�N

�V�@�3�C�<�@�j�W�Ü���I�R�N�< �j�@�3�U���c�c�C�q�3 ���u�C�c�Y �i�@�3 �3�I�3�L�3�N�j�c �@���q�3 �� �<���U �$�3�j�s�3�3�N �j�@�3�L �R�8�Û�. �s�@�C�,�@ �C�c ���I�c�R �,���I�I�3�0

�j�@�3 �G�3�a�8�Y �i�@�3 �U�C�j�,�@�â �� �Þ �� �Û�C�c �j�@�3 �,�3�N�j�a�3�A�j�R�A�,�3�N�j�a�3 �0�C�c�j���N�,�3 �$�3�j�s�3�3�N ���0�E���,�3�N�j ���a�a���w �3�I�3�L�3�N�j�c �)�e�:�*�Y

�V���W

�V�$�W

�7�C�<�n�a�3 �l�Y�O�- �� �I�C�N�3���a ���a�a���w �V���W �C�N �k�A�/ �c�@�R�s�C�N�< �C�j�c �C�L���<�C�N�< �U�I���N�3 ���N�0 �V�$�W �C�N �l�A�/ �V�j�@�3�ê�ë�A�U�I���N�3�W �s�C�j�@ �C�j�c �0�C�L�3�N�A
�c�C�R�N�c �I���$�3�I�I�3�0�Y

�i�@�3 ���a�a���w �j�a���N�c�0�n�,�3�a �@���c �j�s�R �n�N�C�\�n�3 �8�3���j�n�a�3�c �j�@���j �j�@�3 �L�R�N�R�A�3�I�3�L�3�N�j �j�a���N�c�0�n�,�3�a �0�R�3�c �N�R�j�Y �7�C�a�c�j�. �j�@�3

���a�a���w �C�N�j�a�R�0�n�,�3�c �n�N�C�\�n�3 �c�U���j�C���I �,�R�a�a�3�I���j�C�R�N�c �$�3�j�s�3�3�N �c�C�<�N���I�c �j�a���N�c�L�C�j�j�3�0 ���N�0 �a�3�,�3�C�q�3�0 �$�w �0�C�{�3�a�3�N�j



�l�Y�l�Y �m�I�j�a���c�R�N�C�, �i�3�c�j�C�N�< �V�m�i�W �l�k

�3�I�3�L�3�N�j�c�Y �b�3�,�R�N�0�. �c�C�N�,�3 �3���,�@ �3�I�3�L�3�N�j �R�8 �j�@�3 ���a�a���w �C�c �,�R�N�j�a�R�I�I�3�0 �$�w �� �c�3�U���a���j�3 �,�C�a�,�n�C�j�. �j�@�3 �R�U�3�a���j�R�a

�,���N �,�@�R�R�c�3 �s�@�C�,�@ �3�I�3�L�3�N�j�c �j�R ���,�j�C�q���j�3�. �3�C�j�@�3�a �C�N �j�a���N�c�L�C�c�c�C�R�N �R�a �a�3�,�3�U�j�C�R�N�. ���j �� �<�C�q�3�N �j�C�L�3 �0�n�a�C�N�<

�j�@�3 �C�N�c�U�3�,�j�C�R�N�Y �#�w ���U�U�I�w�C�N�< �� �c�3�j �R�8 �j�C�L�3�A�0�3�I���w �I���s�c�. �s�@�C�,�@ �q���a�w �j�@�3 �3�u�,�C�j���j�C�R�N �c�3�\�n�3�N�,�3 �R�8 �3���,�@

�3�I�3�L�3�N�j �R�a �<�a�R�n�U �R�8 �3�I�3�L�3�N�j�c�. �j�@�3 �R�U�3�a���j�R�a �,���N �,�a�3���j�3 �C�N�j�3�a�8�3�a�3�N�,�3 �$�3�j�s�3�3�N �j�@�3 ���,�R�n�c�j�C�, �s���q�3�c

�<�3�N�3�a���j�3�0 �$�w �3���,�@ �3�I�3�L�3�N�j �j�R �L���N�C�U�n�I���j�3 �j�@�3 �n�I�j�a���c�R�N�C�, �$�3���L �s�C�j�@�C�N �j�@�3 �j�3�c�j ���a�j�C�,�I�3 �)�e�:�*�Y

�i�@�3 �j�@�a�3�3 �L���E�R�a ���0�q���N�j���<�3�c �R�8 �n�c�C�N�< ���N ���a�a���w �j�a���N�c�0�n�,�3�a �R�q�3�a �� �L�R�N�R�A�3�I�3�L�3�N�j �j�a���N�c�0�n�,�3�a ���a�3 �)�e�S�*�-

�S�Y�i�@�3 �a�3�0�n�,�j�C�R�N �R�8 �L�3�,�@���N�C�,���I �c�,���N�N�C�N�< �j�@�a�R�n�<�@ �j�@�3 �C�L�U�I�3�L�3�N�j���j�C�R�N �R�8 �3�I�3�,�j�a�R�N�C�, �c�,���N�N�C�N�<
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�l�Y�i�@�3 ���$�C�I�C�j�w �j�R �c�j�3�3�a ���N�0�g�R�a �8�R�,�n�c ���j �j�@�3 �n�I�j�a���c�R�N�C�, �$�3���L ���j �L�n�I�j�C�U�I�3 ���N�<�I�3�c ���N�0 �0�3�U�j�@�c�d ���N�0�.

�k�Y�i�@�3 ���$�C�I�C�j�w �j�R �U�3�a�8�R�a�L �,�R�L�U�I�3�u �C�N�c�U�3�,�j�C�R�N�c �j�@���j ���a�3 �q�C�a�j�n���I�I�w �C�L�U�R�c�c�C�$�I�3 �j�R �C�L�U�I�3�L�3�N�j �s�C�j�@

�L�R�N�R�A�3�I�3�L�3�N�j �j�a���N�c�0�n�,�3�a�c�. �c�n�,�@ ���c �j�@�3 �c�3�,�j�R�a�C���I �c�,���N ���N�0 �8�n�I�I �L���j�a�C�u �,���U�j�n�a�3�. �s�@�C�,�@ �s�C�I�I �$�3
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�i�@�3 �$�n�I�G �s���q�3�c �,�a�3���j�3�0 �$�w ���N �n�I�j�a���c�R�N�C�, �j�a���N�c�0�n�,�3�a ���a�3 �L���j�@�3�L���j�C�,���I�I�w �L�R�0�3�I�I�3�0 ���c �� �c�n�U�3�a�U�R�c�C�j�C�R�N

�R�8 �L�n�I�j�C�U�I�3 �U�R�C�N�j �c�R�n�a�,�3�c �R�N �j�@�3 �8���,�3 �R�8 �j�@�3 �j�a���N�c�0�n�,�3�a�Y �i�@�3 �C�N�0�C�q�C�0�n���I �s���q�3�c �,�a�3���j�3�0 �$�w �3���,�@

�U�R�C�N�j �c�R�n�a�,�3 �,�R�N�c�j�a�n�,�j�C�q�3�I�w ���N�0 �0�3�c�j�a�n�,�j�C�q�3�I�w �C�N�j�3�a�8�3�a�3 �s�C�j�@ �R�N�3 ���N�R�j�@�3�a �j�R �,�a�3���j�3 ���N ���,�R�n�c�j�C�, �~�3�I�0

�,�@���a���,�j�3�a�C�y�3�0 �$�w �j�s�R �0�C�c�j�C�N�,�j �a�3�<�C�R�N�c�- �j�@�3 �N�3���a �~�3�I�0 �V�R�a �7�a�3�c�N�3�I �y�R�N�3�W ���N�0 �j�@�3 �8���a �~�3�I�0 �V�R�a �7�a���n�N�@�R�8�3�a

�y�R�N�3�W �)�e�k�*�Y �i�@�3�c�3 �a�3�<�C�R�N�c ���a�3 �C�I�I�n�c�j�a���j�3�0 �C�N �7�C�<�n�a�3�l�Y�S�z�Y �i�@�3 �N�3���a �~�3�I�0 �C�c �j�@�3 �a�3�<�C�R�N �0�C�a�3�,�j�I�w ���0�E���,�3�N�j

�j�R �j�@�3 �j�a���N�c�0�n�,�3�a �8���,�3�. ���N�0 �C�c �,�@���a���,�j�3�a�C�y�3�0 �$�w �a���U�C�0 �•�n�,�j�n���j�C�R�N�c �C�N ���,�R�n�c�j�C�, �U�a�3�c�c�n�a�3 �0�n�3 �j�R �j�@�3

�C�N�j�3�a�8�3�a�3�N�,�3 �$�3�j�s�3�3�N �j�@�3 �U�R�C�N�j �c�R�n�a�,�3 �s���q�3�c�Y ���j �� �,�3�a�j���C�N �U�a�R�U���<���j�C�R�N �0�C�c�j���N�,�3 �,���I�I�3�0 �j�@�3�N�3���a �~�3�I�0

�I�3�N�<�j�@�È�w�. �j�@�3 ���,�R�n�c�j�C�, �U�a�3�c�c�n�a�3 �a�3���,�@�3�c �� �~�N���I �L���u�C�L�n�L ���N�0 �0�3�,���w�c �s�C�j�@ �8�n�a�j�@�3�a �U�a�R�U���<���j�C�R�N �C�N�j�R

�j�@�3 �L�3�0�C�n�L�Y �i�@�3 �8���a �~�3�I�0�. �s�@�C�,�@ �C�c �j�@�3 �a�3�<�C�R�N �$�3�w�R�N�0 �j�@�3 �N�3���a �~�3�I�0 �I�3�N�<�j�@�. �C�c �,�@���a���,�j�3�a�C�y�3�0 �$�w ��

�n�N�C�8�R�a�L ���N�0 �s�3�I�I�A�$�3�@���q�3�0 �s���q�3�8�a�R�N�j�Y �i�@�3 �j�a���N�c�0�n�,�3�a���c �N�3���a �~�3�I�0 �I�3�N�<�j�@ �C�c �� �8�n�N�,�j�C�R�N �R�8 �$�R�j�@ �C�j�c

�8�a�3�\�n�3�N�,�w ���N�0 �j�@�3 �s���q�3 �c�U�3�3�0 �R�8 �j�@�3 �U�a�R�U���<���j�C�N�< �L�3�0�C�n�L�Y
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�i�@�3 �N�3���a �~�3�I�0 �I�3�N�<�j�@�È�w�R�8 �� �I�C�N�3���a ���a�a���w �j�a���N�c�0�n�,�3�a �c�n�,�@ ���c �j�@�3 �R�N�3 �c�@�R�s�N �C�N �7�C�<�n�a�3�l�Y�O�C�c �3�c�j�C�L���j�3�0
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�m�I�j�a���c�R�N�C�, �j�a���N�c�0�n�,�3�a �s���q�3�c ���a�3 �c�U�@�3�a�C�,���I �C�N �N���j�n�a�3 ���N�0 �,�a�3���j�3 �� �0�C�a�3�,�j�C�R�N���I�I�w�A�0�3�U�3�N�0�3�N�j �a���0�C���j�C�R�N

�U���j�j�3�a�N�Y �i�@�3 �C�N�j�3�N�c�C�j�w ���N�0 �a���0�C���j�C�R�N �U���j�j�3�a�N �R�8 �j�@�3 ���,�R�n�c�j�C�, �U�a�3�c�c�n�a�3 �C�c �0�3�c�,�a�C�$�3�0 �$�w �j�@�3 �j�a���N�c�0�n�,�3�a

�0�C�a�3�,�j�C�q�C�j�w�¾�. �s�@�C�,�@ �C�c �� �N�R�N�A�0�C�L�3�N�c�C�R�N���I �U���a���L�3�j�3�a �j�@���j �C�c �� �8�n�N�,�j�C�R�N �R�8 �j�@�3 �j�a���N�c�0�n�,�3�a���c �c�C�y�3 ���N�0

�8�a�3�\�n�3�N�,�w�Y �7�R�a �3�u���L�U�I�3�. �j�@�3 �0�C�a�3�,�j�C�q�C�j�w�¾�u�	�c�
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�s�@�3�a�3 �V�c�
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�7�C�<�n�a�3 �l�Y�S�S�- �/�C�a�3�,�j�C�q�C�j�w �,�R�R�a�0�C�N���j�3�c �8�R�a �a�3�,�j���N�<�n�I���a �3�I�3�L�3�N�j�Y

���N ���a�a���w �j�a���N�c�0�n�,�3�a�. �,�R�L�U�R�c�3�0 �R�8�È�3�I�3�L�3�N�j�c�. ���,�j�c ���c �� �c�3�j �R�8 �0�C�c�,�a�3�j�3 �U�R�C�N�j �c�R�n�a�,�3�c ���N�0 �C�c ���c�c�R�A

�,�C���j�3�0 �s�C�j�@ �� �U�R�C�N�j�A�c�R�n�a�,�3 �0�C�a�3�,�j�C�q�C�j�w�¾�­�	�c�
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 �w�W ���a�3 �N�R�s �L�3���c�n�a�3�0 �8�a�R�L �j�@�3 ���a�a���w �,�3�N�j�a�R�C�0�Y �B�N �j�@�3 �I�C�L�C�j�c �’ �� �. �j�@�3 �U�R�C�N�j �c�R�n�a�,�3

�0�C�a�3�,�j�C�q�C�j�w ���U�U�a�R���,�@�3�c�¾�­ �’ �� �. �s�C�j�@ �L���u�C�L�n�L �C�N�j�3�N�c�C�j�w �R�,�,�n�a�a�C�N�< ���I�R�N�< �j�@�3 ���a�a���w �N�R�a�L���I�Y
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�I�C�N�3���a ���a�a���w �0�C�a�3�,�j�C�q�C�j�w �V���I�R�N�< �j�@�3 ���,�j�C�q�3 ���u�C�c�W �C�c
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�l�Y�l�Y �m�I�j�a���c�R�N�C�, �i�3�c�j�C�N�< �V�m�i�W �l�f

�B�N �j�@�3 �I�C�L�C�j�c �’ �� �. �j�@�3 �j�R�j���I ���a�a���w �0�C�a�3�,�j�C�q�C�j�w ���U�U�a�R���,�@�3�c�¾�±�’ �� �Y ���0�0�C�j�C�R�N���I �L���u�C�L�� �R�,�,�n�a �s�@�3�N

�Ý�â�c�C�N�c �� �g���à�k �	�à �� ���
 ���
 �������
�
 �V�l�Y�S�S�W

�s�@�C�,�@ �,�R�a�a�3�c�U�R�N�0�c �j�R ���N�<�I�3�c �R�8
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�B�8 �j�@�3 ���a�a���w �U�C�j�,�@ �C�c �I�3�c�c �j�@���N �� �s���q�3�I�3�N�<�j�@ �V�â �� �f�W�. �j�@�3 �R�N�I�w �c�R�I�n�j�C�R�N �j�R �2�\�n���j�C�R�N �V�l�Y�S�l�W �s�C�I�I �$�3 �8�R�a

�c�™�� �� �Y �B�8�â �� �f�. ���0�0�C�j�C�R�N���I ���<�a���j�C�N�<�� �I�R�$�3�c �s�C�I�I ���U�U�3���a�Y �i�@�3�c�3 ���a�3 �n�N�0�3�c�C�a���$�I�3 ���c �j�@�3�w �,���N �,�a�3���j�3

�8���I�c�3 �C�N�0�C�,���j�C�R�N�c�Y

�T�@���c�3�0 ���a�a���w �m�I�j�a���c�R�N�C�, �i�3�c�j�C�N�< �V�T���m�i�W

�T�@���c�3�0 ���a�a���w �n�I�j�a���c�R�N�C�, �j�3�c�j�C�N�< �V�T���m�i�W �a�3�8�3�a�c �j�R �j�@�3 �j�3�,�@�N�C�\�n�3 �R�8 ���U�U�I�w�C�N�< �� �c�3�j �R�8 �j�C�L�3�A�0�3�I���w �I���s�c

���I�R�N�< ���N ���U�3�a�j�n�a�3 �V�� �c�3�j �R�8 �3�I�3�L�3�N�j�c�W�. �s�C�j�@ �j�@�3 �C�N�j�3�N�j�C�R�N �R�8 �c�j�3�3�a�C�N�< ���N�0�g�R�a �8�R�,�n�c�C�N�< �j�@�3 �n�I�j�a���c�R�N�C�,

�$�3���L �j�R �� �c�U�3�,�C�~�3�0 ���N�<�I�3 ���N�0�g�R�a �0�3�U�j�@ �s�C�j�@�C�N �j�@�3 �j�3�c�j ���a�j�C�,�I�3�Y �b�,�@�3�L���j�C�,�c �R�8 �j�@�3 �U�R�c�c�C�$�I�3�$�3���L�A

�8�R�a�L�C�N�<�,�R�L�$�C�N���j�C�R�N�c ���a�3 �c�@�R�s�N �C�N �7�C�<�n�a�3�l�Y�S�l�Y �+�R�N�q�3�N�j�C�R�N���I �T���m�i �C�N�c�j�a�n�L�3�N�j�c �s�C�I�I �C�N�,�I�n�0�3 ��

�c�R�8�j�s���a�3 �U���,�G���<�3 �j�R �,���I�,�n�I���j�3 �j�@�3 �j�C�L�3 �0�3�I���w�c �N�3�,�3�c�c���a�w �j�R �c�j�3�3�a ���N�0 �8�R�,�n�c �j�@�3 ���a�a���w �)�e�:�*�Y

�V���W �V�$�W �V�,�W �V�0�W

�7�C�<�n�a�3 �l�Y�S�l�- �T�R�c�c�C�$�I�3 �$�3���L�8�R�a�L�C�N�< �,�R�N�~�<�n�a���j�C�R�N�c �8�R�a �T���m�i�. �s�C�j�@ �V���W �N�R �$�3���L�8�R�a�L�C�N�< �V�$�W �c�j�3�3�a�C�N�< �V�,�W �8�R�A
�,�n�c�C�N�<�. ���N�0 �V�0�W �c�j�3�3�a�C�N�< ���N�0 �8�R�,�n�c�C�N�<�Y �i�@�3 �$���a�c ���$�R�q�3 �j�@�3 �3�I�3�L�3�N�j�c �a�3�U�a�3�c�3�N�j �j�@�3 �j�C�L�3 �0�3�I���w�c�Y

�#�3���L�8�R�a�L�C�N�< ���I�I�R�s�c �j�@�3 �R�U�3�a���j�R�a �j�R �U�3�a�8�R�a�L �� �L�n�I�j�C�A�U�R�C�N�j ���N�0�g�R�a �� �L�n�I�j�C�A���N�<�I�3 �C�N�c�U�3�,�j�C�R�N �R�8 ��

�a�3�<�C�R�N �8�a�R�L �� �c�C�N�<�I�3 �U�a�R�$�3 �U�R�c�C�j�C�R�N�Y �7�C�<�n�a�3�l�Y�S�k�C�I�I�n�c�j�a���j�3�c �j�s�R �,�R�L�L�R�N �c�,���N �,�R�N�~�<�n�a���j�C�R�N�c �n�c�3�0

�C�N �T���m�i�Y �7�C�<�n�a�3�l�Y�S�k�V���W�c�@�R�s�c �j�@�3 �I�C�N�3���a ���2���A�c�,���N�. �s�@�3�a�3 �j�@�3 ���U�3�a�j�n�a�3 �C�c �L�R�q�3�0 ���I�R�N�< �j�@�3 ���,�j�C�q�3

�V�c�,���N�N�C�N�<�W ���u�C�c �R�8 �j�@�3 ���a�a���w�d �j�@�3 �a�3�c�n�I�j���N�j �C�L���<�3 �C�c �� �#�A�c�,���N�Y �7�C�<�n�a�3�l�Y�S�k�V�$�W�c�@�R�s�c �j�@�3 �c�3�,�j�R�a�C���I



�l�Y�l�Y �m�I�j�a���c�R�N�C�, �i�3�c�j�C�N�< �V�m�i�W �l�e

�c�,���N�. �s�@�3�a�3 �� �c�C�N�<�I�3 ���U�3�a�j�n�a�3 �C�c �c�j�3�3�a�3�0 ���I�R�N�< �� �c�s�3�3�U �R�8 ���N�<�I�3�c�d �j�@�3 �a�3�c�n�I�j���N�j �C�L���<�3 �C�c ���N �b�A�c�,���N�Y

�V���W

�V�$�W

�7�C�<�n�a�3 �l�Y�S�k�- �i�s�R �,�R�L�L�R�N �T���m�i �c�,���N�c ���a�3 �V���W �j�@�3 �I�C�N�3���a ���2�A�c�,���N�� ���N�0 �V�$�W �j�@�3 �c�3�,�j�R�a�C���I ���b�A�c�,���N���Y �V���0���U�j�3�0
�8�a�R�L �)�e�l�*�Y�W

�i�@�3 �R�U�3�a���j�R�a �,���N ���I�c�R �,�@�R�R�c�3 �j�R �8�R�,�n�c �j�@�3 �2�A ���N�0 �b�A�c�,���N�c �n�c�C�N�< �R�N�3 �R�8 �c�3�q�3�a���I �8�R�,�n�c�C�N�< �,�R�N�~�<�n�a���A

�j�C�R�N�c �j�@���j ���a�3 �0�C�c�j�C�N�<�n�C�c�@�3�0 �8�a�R�L �R�N�3 ���N�R�j�@�3�a �$�w �j�@�3 �8�R�,���I �U�I���N�3 �)�e�:�*�Y �i�s�R �,�R�L�L�R�N �,�R�N�~�<�n�a���j�C�R�N�c

���a�3 �j�a�n�3 �0�3�U�j�@ �8�R�,�n�c�C�N�<�. �s�@�3�a�3 �j�@�3 �$�3���L �C�c �8�R�,�n�c�3�0 ���j �� �,�R�N�c�j���N�j �0�3�U�j�@ �C�N �j�@�3 �j�3�c�j ���a�j�C�,�I�3 ���N�0 �C�c �C�N�A

�0�3�U�3�N�0�3�N�j �R�8 �j�@�3 �c�j�3�3�a�C�N�< ���N�<�I�3�d ���N�0 �c�R�n�N�0 �U���j�@ �8�R�,�n�c�C�N�<�. �s�@�3�a�3 �j�@�3 �$�3���L �C�c �8�R�,�n�c�3�0 ���j �� �,�R�N�c�j���N�j

�0�C�c�j���N�,�3 ���I�R�N�< �j�@�3 �c�j�3�3�a�C�N�< ���u�C�c �)�e�:�*�Y �i�@�3�c�3 ���a�3 �C�I�I�n�c�j�a���j�3�0 �C�N �7�C�<�n�a�3�l�Y�S�:�Y

�7�C�<�n�a�3 �l�Y�S�:�- �i�s�R �,�R�L�L�R�N �8�R�,�n�c�C�N�< �,�R�N�~�<�n�a���j�C�R�N�c �C�N �T���m�i ���a�3 �V���W �j�a�n�3�A�0�3�U�j�@ �8�R�,�n�c�C�N�< ���N�0 �V�$�W �c�R�n�N�0 �U���j�@
�8�R�,�n�c�C�N�<�Y



�l�Y�l�Y �m�I�j�a���c�R�N�C�, �i�3�c�j�C�N�< �V�m�i�W �l�4

�B�8 �j�@�3 ���a�a���w �C�c �c�j�3�3�a�3�0 �j�R ���N ���N�<�I�3�Ù�. �j�@�3 �U�R�C�N�j �c�R�n�a�,�3 �0�C�a�3�,�j�C�q�C�j�w �s�C�I�I �$�3 �c�@�C�8�j�3�0 �c�R �j�@���j �j�@�3 �L���u�C�L�n�L

�0�C�a�3�,�j�C�q�C�j�w �R�,�,�n�a�c ���I�R�N�< �j�@�3 �c�j�3�3�a�3�0 ���u�C�c�. �C�Y�3�Y�.
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�M�R�s �j�@�3 ���a�a���w �U�C�j�,�@ �L�n�c�j �$�3 �I�3�c�c �j�@���N �@���I�8 �� �s���q�3�I�3�N�<�j�@�.�â �� �f�����. �j�R ���q�R�C�0 �<�a���j�C�N�< �I�R�$�3�c�Y

�7�n�I�I �K���j�a�C�u �+���U�j�n�a�3 �V�7�K�+�W ���N�0 �j�@�3 �i�R�j���I �7�R�,�n�c�C�N�< �K�3�j�@�R�0 �V�i�7�K�W

�7�n�I�I �L���j�a�C�u �,���U�j�n�a�3 �V�7�K�+�W �C�c �� �0���j�� ���,�\�n�C�c�C�j�C�R�N �j�3�,�@�N�C�\�n�3 �8�R�a �n�I�j�a���c�R�N�C�, ���a�a���w�c�Y ���N �7�K�+ ���,�\�n�C�c�C�j�C�R�N

�a�3�,�R�a�0�c ���I�I �R�8 �j�@�3 �U�R�c�c�C�$�I�3 �j�a���N�c�L�C�j�A�a�3�,�3�C�q�3 �c�C�<�N���I�c �R�8 ���N �n�I�j�a���c�R�N�C�, ���a�a���w �j�R �R�$�j���C�N �j�@�3�8�n�I�I �L���j�a�C�u

�R�8 �0���j���Y �7�K�+ �C�c �s�@�R�I�I�w �0�C�{�3�a�3�N�j �8�a�R�L �j�@�3 �,�R�N�q�3�N�j�C�R�N���I �$�3���L�8�R�a�L�C�N�< �j�3�,�@�N�C�\�n�3�c �n�c�3�0 �C�N �T���m�i�Y

�B�N �T���m�i�. �� �c�3�j �R�8 �j�C�L�3 �0�3�I���w�c ���a�3 ���U�U�I�C�3�0 �j�R �� �L�n�I�j�C�A�3�I�3�L�3�N�j ���U�3�a�j�n�a�3 �C�N �$�R�j�@ �j�a���N�c�L�C�c�c�C�R�N ���N�0

�a�3�,�3�U�j�C�R�N �j�R�3�I�3�,�j�a�R�N�C�,���I�I�w�c�j�3�3�a ���N�0�g�R�a �8�R�,�n�c �j�@�3 �n�I�j�a���c�R�N�C�, �$�3���L �j�R �� �c�U�3�,�C�~�3�0 �U�R�C�N�j �C�N �j�@�3 �j�3�c�j

�U�C�3�,�3�Y �B�N �,�R�N�j�a���c�j�. ���N �7�K�+ ���,�\�n�C�c�C�j�C�R�N �,�R�N�c�C�c�j�c �R�8 �L�n�I�j�C�U�I�3 �,�w�,�I�3�c �R�8 �� �c�C�N�<�I�3 �3�I�3�L�3�N�j �3�L�C�j�j�C�N�<�. ���N�0

���I�I �3�I�3�L�3�N�j�c �a�3�,�3�C�q�C�N�< �C�N �U���a���I�I�3�I�Y �i�@�3 ���0�q���N�j���<�3 �R�8 �7�K�+ �C�c �j�@�3 �c�U���j�C���I �,�R�a�a�3�I���j�C�R�N �R�8 �3���,�@ �a�3�,�3�C�q�3�0

�c�C�<�N���I �j�R �� �U���a�j�C�,�n�I���a �c�3�j �R�8 �j�a���N�c�L�C�j�g�a�3�,�3�C�q�3 �I�R�,���j�C�R�N�c �C�N �j�@�3 ���a�a���w�Y �i�@�3 �<�R���I �R�8 �7�K�+ �C�c �j�R �R�$�j���C�N

�j�@�3 �L���u�C�L�n�L ���L�R�n�N�j �R�8 �C�N�8�R�a�L���j�C�R�N �U�R�c�c�C�$�I�3 �0�n�a�C�N�< ���,�\�n�C�c�C�j�C�R�N�. ���N�0 �j�R �c�n�$�c�3�\�n�3�N�j�I�w �L���N�C�U�n�I���j�3

�j�@�3 �0���j�� �C�N�j�R �L�3���N�C�N�<�8�n�I �C�L���<�3�c �0�n�a�C�N�< �U�R�c�j�A�U�a�R�,�3�c�c�C�N�< �n�c�C�N�< ���N�w �N�n�L�$�3�a �R�8�C�L���<�3 �a�3�,�R�N�c�j�a�n�,�j�C�R�N

���I�<�R�a�C�j�@�L�c�)�k�l�*�. �)�e�e�*�. �)�e�4�*�Y

�i�@�3 �i�7�K �C�c ���N �C�L���<�3 �a�3�,�R�N�c�j�a�n�,�j�C�R�N ���I�<�R�a�C�j�@�L �8�R�a �7�K�+ �0���j�� �j�@���j �s���c �U�a�R�U�R�c�3�0 �$�w �?�R�I�L�3�c �3�j

���I�Y �)�k�l�* �C�N �l�z�z�9�Y �i�@�3 �i�7�K ���I�<�R�a�C�j�@�L ���U�U�I�C�3�c �� �c�3�a�C�3�c �R�8 �0�3�I���w�A���N�0�A�c�n�L �V�/���b�W �I���s�c �j�R ���N �7�K�+

�0���j���c�3�j �j�R�c�w�N�j�@�3�j�C�,���I�I�w�8�R�,�n�c �j�@�3 ���a�a���w ���j �3�q�3�a�w �U�R�C�N�j �C�N �� �0�C�c�,�a�3�j�C�c�3�0 �C�L���<�C�N�< �a�3�<�C�R�N �R�8 �C�N�j�3�a�3�c�j



�l�Y�l�Y �m�I�j�a���c�R�N�C�, �i�3�c�j�C�N�< �V�m�i�W �l�O

�V� �̀Q�B�W�Y �i�@�3 �U�a�C�L���a�w ���0�q���N�j���<�3 �R�8 �j�@�3 �i�7�K �C�c ���N �C�L�U�a�R�q�3�0 �C�L���<�3 �a�3�c�R�I�n�j�C�R�N ���N�0 �L�R�a�3 ���,�,�n�a���j�3 �•���s
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�7�C�<�n�a�3 �l�Y�S�4�- ���A�c�,���N �0�C�c�U�I���w �a�3�U�a�3�c�3�N�j�3�0 �V���W ���c �� �U�I�R�j �R�N �j�@�3 ���L�U�I�C�j�n�0�3�"�j�C�L�3 ���u�3�c ���N�0 �V�$�W ���c ���N �C�N�j�3�N�c�C�j�w
�C�L���<�3�Y

���N �3�N�,�R�0�3�a ���N�0�g�R�a ���N ���a�a���w �j�a���N�c�0�n�,�3�a �,���N �$�3 �n�c�3�0 �j�R �,�R�a�a�3�I���j�3 ���A�c�,���N �0���j�� �s�C�j�@ �� �,�3�a�j���C�N �U�R�c�C�j�C�R�N

�R�N �j�@�3 �j�3�c�j �U�C�3�,�3 ���j �j�@�3 �j�C�L�3 �R�8 ���,�\�n�C�c�C�j�C�R�N�Y �i�@�3 ���,�\�n�C�a�3�0 ���A�c�,���N�c �,���N �j�@�3�N �$�3 �c�j���,�G�3�0 �C�N �R�N�3 �R�8 �c�3�q�A

�3�a���I �,�R�N�~�<�n�a���j�C�R�N�c �j�R �,�a�3���j�3 �� �,�a�R�c�c�A�c�3�,�j�C�R�N���I �C�N�j�3�N�c�C�j�w �L���U �R�8 �j�@�3 �j�3�c�j �U�C�3�,�3�. �c�@�R�s�N �C�N �7�C�<�n�a�3�l�Y�S�O�.

�C�N�,�I�n�0�C�N�< �j�@�3 �+�A�c�,���N�. �#�A�c�,���N�. �/�A�c�,���N�. ���N�0 �b�A�c�,���N�Y �i�@�3�ê�A�.�ë�A�. ���N�0�ì�A���u�3�c �,�R�a�a�3�c�U�R�N�0 �j�R �j�@�3 �c�,���N�.

�C�N�0�3�u�. ���N�0 �0�3�U�j�@ ���u�3�c�. �a�3�c�U�3�,�j�C�q�3�I�w�Y

�i�@�3 �+�A�c�,���N�. �#�A�c�,���N�. ���N�0 �/�A�c�,���N �0�C�c�U�I���w �,�a�R�c�c �c�3�,�j�C�R�N�c �R�8 �j�@�3�ê�ë�A�.�ê�ì�A�. ���N�0�ë�ì�A�U�I���N�3�c�. �a�3�c�U�3�,�j�C�q�3�I�w�Y

���I�I �j�@�a�3�3 �C�L���<�C�N�< �a�3�U�a�3�c�3�N�j���j�C�R�N�c �,���N �$�3 �<�3�N�3�a���j�3�0 �n�c�C�N�< �3�C�j�@�3�a �� �L�R�N�R�A�3�I�3�L�3�N�j �R�a ���a�a���w �j�a���N�c�0�n�,�3�a�Y

�B�N �T���m�i�. �j�@�3 �#�A�c�,���N �,���N �$�3 �8�R�a�L�3�0 �$�w �n�c�C�N�< �j�@�3 �I�C�N�3���a �c�,���N�N�C�N�< �U���j�j�3�a�N �c�@�R�s�N �C�N �7�C�<�n�a�3�l�Y�S�k�V���W�Y

�i�@�3 �b�A�c�,���N �C�c �n�N�C�\�n�3 �j�R �T���m�i ���N�0 �C�c �8�R�a�L�3�0 �$�w �n�c�C�N�< �j�@�3 �c�3�,�j�R�a�C���I �c�,���N�N�C�N�< �U���j�j�3�a�N �c�@�R�s�N �C�N

�7�C�<�n�a�3�l�Y�S�k�V�$�W�Y �B�j �C�c �c�C�L�C�I���a �C�N �U�a�C�N�,�C�U�I�3 �j�R �j�@�3 �#�A�c�,���N�. �C�N �j�@���j �C�j �c�@�R�s�c �� �,�a�R�c�c�A�c�3�,�j�C�R�N �R�8 �j�@�3�ê�ì�A

�U�I���N�3�. �$�n�j �,�R�N�j���C�N�c ���0�0�C�j�C�R�N���I �U�R�c�j�A���,�\�n�C�c�C�j�C�R�N �,�R�a�a�3�,�j�C�R�N�c �j�R �8�R�a�L���j �j�@�3 �C�N�j�3�N�c�C�j�w �s�C�j�@ �a�3�c�U�3�,�j �j�R

�j�@�3 �c�s�3�U�j ���N�<�I�3�Y

�l�Y�l�Y�9 �7�I���s �/�3�j�3�,�j�C�R�N

�i�@�3 �a�3�•�3�,�j�C�R�N �R�8 ���,�R�n�c�j�C�, �s���q�3�c ���c �j�@�3 �a�3�c�n�I�j �R�8 �C�L�U�3�0���N�,�3 �L�C�c�L���j�,�@ �C�c �j�@�3 �3�{�3�,�j �j�@���j ���I�I�n�0�3�c

�j�R �j�@�3 �U�a�3�c�3�N�,�3 �R�8 �0�C�c�,�R�N�j�C�N�n�C�j�C�3�c �C�N �� �L�3�0�C�n�L�Y ���N �C�N�,�C�0�3�N�j �n�I�j�a���c�R�N�C�, �s���q�3 �s�C�I�I �a�3�•�3�,�j �R�{ �j�@�3

�0�C�c�,�R�N�j�C�N�n�C�j�w ���N�0 �j�a���q�3�I �$���,�G �j�R�s���a�0�c �j�@�3 �j�a���N�c�0�n�,�3�a�. �L�3�,�@���N�C�,���I�I�w �0�C�c�U�I���,�C�N�< �j�@�3 �U�C�3�y�R�3�I�3�,�j�a�C�,



�l�Y�l�Y �m�I�j�a���c�R�N�C�, �i�3�c�j�C�N�< �V�m�i�W �k�k

�3�I�3�L�3�N�j�. �a�3�c�n�I�j�C�N�< �C�N �� �L�3���c�n�a���$�I�3 �q�R�I�j���<�3 ���N�0 �c�n�$�c�3�\�n�3�N�j �,�n�a�a�3�N�j�Y ���N �C�N�j�3�a�N���I �,�I�R�,�G �s�C�j�@�C�N �j�@�3

���,�\�n�C�c�C�j�C�R�N �c�w�c�j�3�L �a�3�,�R�a�0�c �j�@�3 ���L�U�I�C�j�n�0�3 �R�8 �j�@�3 �L�3���c�n�a�3�0 �q�R�I�j���<�3 �,�R�a�a�3�c�U�R�N�0�C�N�< �j�R �� �G�N�R�s�N �j�C�L�3

�C�N �j�@�3 ���,�\�n�C�c�C�j�C�R�N �U�a�R�,�3�c�c�Y �i�@�3 �j�C�L�3 ���j �s�@�C�,�@ �j�@�C�c �c�C�<�N���I �C�c �L�3���c�n�a�3�0 �,�R�a�a�3�c�U�R�N�0�c �j�R �j�@�3 �0�3�U�j�@ �R�8

�j�@�3 �a�3�•�3�,�j�R�a �C�N �j�@�3 �c�U�3�,�C�L�3�N�Y

�7�C�<�n�a�3 �l�Y�S�O�- �m�I�j�a���c�R�N�C�, �C�L���<�C�N�< �a�3�U�a�3�c�3�N�j���j�C�R�N�c�Y �+�I�R�,�G�s�C�c�3 �8�a�R�L �j�@�3 �j�R�U ���a�3 �j�@�3 �+�A�c�,���N�. �#�A�c�,���N�. �b�A�c�,���N�.
���N�0 �/�A�c�,���N�. �a�3�c�U�3�,�j�C�q�3�I�w

�7�I���s �b�C�y�C�N�<

�B�N �m�i �M�/�2�. �•���s �c�C�y�C�N�< �L�3�j�@�R�0�R�I�R�<�C�3�c ���a�3 �$�a�R���0�I�w �,���j�3�<�R�a�C�y�3�0 ���c ���L�U�I�C�j�n�0�3�A�$���c�3�0�. �j�C�L�3�A�R�8�A�•�C�<�@�j

�V�j�3�L�U�R�a���I�W�. �C�L���<�C�N�<�A�$���c�3�0�. ���N�0 �C�N�q�3�a�c�C�R�N�A�$���c�3�0 �j�3�,�@�N�C�\�n�3�c �)�4�:�*�Y ���L�U�I�C�j�n�0�3�A�$���c�3�0 �c�C�y�C�N�< �j�3�,�@�A



�l�Y�l�Y �m�I�j�a���c�R�N�C�, �i�3�c�j�C�N�< �V�m�i�W �k�:

�N�C�\�n�3�c �3�c�j�C�L���j�3 �•���s �0�C�L�3�N�c�C�R�N�c �$�w �,�R�L�U���a�C�N�< �j�@�3 �3�,�@�R ���L�U�I�C�j�n�0�3 �R�8 �� �•���s �C�N�0�C�,���j�C�R�N ���<���C�N�c�j �j�@���j

�R�8 �� �,���I�C�$�a���j�3�0 �a�3�8�3�a�3�N�,�3 �a�3�•�3�,�j�R�a�Y ���L�R�N�< �j�@�3�c�3�. �j�@�3�� �0�# �0�a�R�U �j�3�,�@�N�C�\�n�3 �C�c �s�C�0�3�I�w ���0�R�U�j�3�0 ���N�0 �C�c

�,�R�N�c�C�0�3�a�3�0 ���,�,�3�U�j���$�I�3 �8�R�a �$�R�j�@ �T���m�i �)�4�S�* ���N�0 �7�K�+�g�i�7�K �C�N�c�U�3�,�j�C�R�N�c �)�4�z�*�Y

���N �C�I�I�n�c�j�a���j�C�q�3 �3�u���L�U�I�3 �C�c �U�a�R�q�C�0�3�0 �C�N �7�C�<�n�a�3�l�Y�l�z�. �s�@�3�a�3 �j�@�3 �U�3���G ���L�U�I�C�j�n�0�3 �R�8 �j�@�3 �R�8 �j�@�3 �•���s

�C�N�0�C�,���j�C�R�N �C�c �N�R�a�L���I�C�y�3�0 �j�R �S�z�z�X�Y �i�@�3 �•���s �,�R�N�j�R�n�a �C�c �0�3�~�N�3�0 ���c �j�@�3 �,�R�N�j�C�<�n�R�n�c �a�3�<�C�R�N �s�@�3�a�3

�j�@�3 �c�C�<�N���I ���L�U�I�C�j�n�0�3 �a�3�L���C�N�c �s�C�j�@�C�N �f �0�# �R�8 �j�@�C�c �U�3���G�Y �i�@�3 ���s�C�0�j�@�� �R�8 �j�@�3 �C�N�0�C�,���j�C�R�N �C�c �L�3���c�n�a�3�0

���I�R�N�< �j�@�3 �I���j�3�a���I ���u�C�c�. �s�@�C�,�@ �C�c �R�a�j�@�R�<�R�N���I �j�R �j�@�3 �$�3���L ���u�C�c�Y �7�C�<�n�a�3�l�Y�l�z�c�@�R�s�c �j�@�C�c ���c �j�@�3 �I�R�N�<

���u�C�c �R�8 �j�@�3 �•���s �3�N�q�3�I�R�U�3�Y �i�@�3 �C�N�0�C�,���j�C�R�N���c �0�C�L�3�N�c�C�R�N ���I�R�N�< �j�@�3 �$�3���L ���u�C�c �C�c �� �8�n�N�,�j�C�R�N �R�8 �j�@�3

�U�n�I�c�3 �s�C�0�j�@ �R�8 �j�@�3 �n�I�j�a���c�R�N�C�, �j�a���N�c�0�n�,�3�a �a���j�@�3�a �j�@���N �$�3�C�N�< ���N ���,�,�n�a���j�3 �a�3�U�a�3�c�3�N�j���j�C�R�N �j�@�3 �•���s���c

�@�3�C�<�@�j�Y ���,�,�R�a�0�C�N�<�I�w�. ���,�,�n�a���j�3 �,�@���a���,�j�3�a�C�y���j�C�R�N �R�8 �•���s �L�R�a�U�@�R�I�R�<�w �a�3�\�n�C�a�3�c �C�N�c�U�3�,�j�C�R�N �8�a�R�L �c�3�q�3�a���I

�0�C�a�3�,�j�C�R�N�c �)�4�:�*�Y

�7�C�<�n�a�3 �l�Y�l�z�- �i�@�3�� �0�# �0�a�R�U �j�3�,�@�N�C�\�n�3 �8�R�a �•���s �c�C�y�C�N�<�Y

�7���,�j�R�a�c ���{�3�,�j�C�N�< �b�3�N�c�C�j�C�q�C�j�w �j�R �7�I���s�c

���j�j�3�N�n���j�C�R�N�i�@�3 ���L�U�I�C�j�n�0�3 �R�8 ���N ���,�R�n�c�j�C�, �s���q�3 ���j�j�3�N�n���j�3�c �3�u�U�R�N�3�N�j�C���I�I�w ���c �j�@�3 �U�a�R�U���<���j�C�R�N �U���j�@

�C�N�,�a�3���c�3�c�Y ���j�j�3�N�n���j�C�R�N �C�c �,���n�c�3�0 �$�w �3�N�3�a�<�w �I�R�c�c�3�c �0�n�3 �j�R �$�n�I�G �R�a �c�@�3���a �q�C�c�,�R�c�C�j�w �V�8�a�C�,�j�C�R�N�W�. �j�@�3�a�L���I

�<�a���0�C�3�N�j�c �U�a�3�c�3�N�j �s�C�j�@�C�N �j�@�3 �L�3�0�C�n�L�. �C�N�j�3�a�N���I �L�R�I�3�,�n�I���a �3�N�3�a�<�w ���$�c�R�a�U�j�C�R�N�. ���N�0 �$�w �j�@�3 �0�C�{�a���,�j�C�R�N

���N�0 �c�,���j�j�3�a�C�N�< �R�8 ���,�R�n�c�j�C�, �s���q�3�c �$�w �C�N�@�R�L�R�<�3�N�3�C�j�C�3�c �R�a �<�a���C�N�c �)�e�z�*�. �)�4�9�*�Y ���j�j�3�N�n���j�C�R�N �C�c ���I�c�R ��

�a�3�c�n�I�j �R�8 �j�@�3 �C�N�@�3�a�3�N�j �0�C�q�3�a�<�C�N�< �N���j�n�a�3 �R�8 �n�I�j�a���c�R�N�C�, �j�a���N�c�0�n�,�3�a �a���0�C���j�C�R�N ���N�0 �C�c �j�@�3�a�3�8�R�a�3 ���{�3�,�j�3�0

�$�w �j�@�3 �j�a���N�c�0�n�,�3�a �8�a�3�\�n�3�N�,�w �)�e�S�*�Y



�l�Y�l�Y �m�I�j�a���c�R�N�C�, �i�3�c�j�C�N�< �V�m�i�W �k�9

���j�j�3�N�n���j�C�R�N �,�R�L�U�I�C�,���j�3�c ���L�U�I�C�j�n�0�3�A�$���c�3�0 �•���s �c�C�y�C�N�< �j�3�,�@�N�C�\�n�3�c ���N�0 �,���n�c�3�c ���N �C�N�0�C�,���j�C�R�N���c �3�,�@�R

���L�U�I�C�j�n�0�3 �j�R �0�3�U�3�N�0 �R�N �j�@�3 �U�a�R�U���<���j�C�R�N �U���j�@ �j�R ���N�0 �8�a�R�L �j�@�3 �•���s�Y �i�@�3 �3�{�3�,�j�c �R�8 ���j�j�3�N�n���j�C�R�N ���a�3

�L�C�j�C�<���j�3�0 �$�w �,�R�N�c�j�a�n�,�j�C�N�< �� �0�C�c�j���N�,�3 ���L�U�I�C�j�n�0�3 �,�R�a�a�3�,�j�C�R�N �V�/���+�W �,�n�a�q�3�. �c�n�,�@ ���c �j�@�3 �R�N�3 �c�@�R�s�N

�C�N �7�C�<�n�a�3�l�Y�l�S�V���W�. �j�R �0�3�~�N�3 �j�@�3 �a�3�I���j�C�R�N�c�@�C�U �$�3�j�s�3�3�N �� �•���s���c �0�3�U�j�@ ���N�0 �C�j�c �3�,�@�R ���L�U�I�C�j�n�0�3�Y ��

�/���+ �,�n�a�q�3 �C�c �,�R�N�c�j�a�n�,�j�3�0 �$�w �a�3�,�R�a�0�C�N�< �j�@�3 �3�,�@�R ���L�U�I�C�j�n�0�3 �8�a�R�L �� �c�3�a�C�3�c �R�8 �<�3�R�L�3�j�a�C�,���I�I�w �C�0�3�N�j�C�,���I

�a�3�•�3�,�j�R�a�c�. �s�@�C�,�@ ���a�3 �I�R�,���j�3�0 ���j �C�N�,�a�3�L�3�N�j���I �0�3�U�j�@�c �8�a�R�L �j�@�3 �C�N�c�U�3�,�j�C�R�N �c�n�a�8���,�3�Y

�V���W �V�$�W

�7�C�<�n�a�3 �l�Y�l�S�- ���N �3�u���L�U�I�3 �R�8 �� �V���W �/���+ �,�n�a�q�3 ���N�0 �V�$�W �/���+ �,�n�a�q�3 �C�L�U�I�3�L�3�N�j�3�0 �s�C�j�@ �i�+�;�Y

�Q�N�,�3 �j�@�3 �a�3�I���j�C�R�N�c�@�C�U �$�3�j�s�3�3�N �U�a�R�U���<���j�C�R�N �0�C�c�j���N�,�3 ���N�0 ���L�U�I�C�j�n�0�3 ���j�j�3�N�n���j�C�R�N �@���c �$�3�3�N �0�3�~�N�3�0�. �j�@�3

���L�U�I�C�j�n�0�3 �,���N �$�3 �,�R�a�a�3�,�j�3�0 �n�c�C�N�< �� �U�a�R�,�3�c�c �,���I�I�3�0 �j�C�L�3�A�,�R�a�a�3�,�j�3�0 �<���C�N �V�i�+�;�W�Y �i�+�; ���L�U�I�C�~�3�c �j�@�3

���A�c�,���N �c�C�<�N���I �s�C�j�@ �� �j�C�L�3�A�0�3�U�3�N�0�3�N�j �<���C�N �q���I�n�3 �V�0�3�~�N�3�0 �$�w �j�@�3 �/���+ �,�n�a�q�3�W�. ���N�0 �3�N���$�I�3�c �� �a�3�•�3�,�j�R�a

�j�R �L���C�N�j���C�N �� �n�N�C�8�R�a�L �C�N�0�C�,���j�C�R�N ���L�U�I�C�j�n�0�3 �C�a�a�3�c�U�3�,�j�C�q�3 �R�8 �0�3�U�j�@�. ���c �c�@�R�s�N �C�N �7�C�<�n�a�3�l�Y�l�S�V�$�W�)�e�:�*�Y

�i�a���N�c�0�n�,�3�a �7�a�3�\�n�3�N�,�w�B�N�,�a�3���c�C�N�< �j�@�3 �8�a�3�\�n�3�N�,�w �R�8 �j�@�3 �n�I�j�a���c�R�N�C�, �j�a���N�c�0�n�,�3�a �@���c �c�3�q�3�a���I �3�{�3�,�j�c

�R�N �•���s �c�3�N�c�C�j�C�q�C�j�w�Y �i�@�3 �~�a�c�j �C�c �� �0�3�,�a�3���c�3 �C�N �j�@�3 �s���q�3�I�3�N�<�j�@ �)�c�3�3 �2�\�n���j�C�R�N �V�l�Y�S���W�*�. �s�@�C�,�@ �a�3�c�n�I�j�c �C�N

�� �0�3�,�a�3���c�3 �C�N �$�3���L �c�U�a�3���0 �)�c�3�3 �2�\�n���j�C�R�N �V�l�Y�4�W�* ���N�0�. �j�@�n�c�. ���N �C�N�,�a�3���c�3�0 �a�3�c�R�I�n�j�C�R�N ���N�0 �c�3�N�c�C�j�C�q�C�j�w �j�R

�c�L���I�I�3�a �•���s�c�Y �i�@�3 �c�3�,�R�N�0 �3�{�3�,�j�. �s�@�C�,�@ �,���N �$�3 �n�N�0�3�c�C�a���$�I�3 �8�R�a �q�R�I�n�L�3�j�a�C�, �C�N�c�U�3�,�j�C�R�N�c�. �C�c �� �0�3�,�a�3���c�3

�C�N �j�@�3 �U�3�N�3�j�a���j�C�R�N �0�3�U�j�@ �R�8 �j�@�3 �n�I�j�a���c�R�N�C�, �$�3���L �$�3�,���n�c�3 �R�8 �� �c�@�R�a�j�3�a �N�3���a �~�3�I�0 �I�3�N�<�j�@�. ���N�0 �j�@�3�a�3�8�R�a�3�.

�� �a�3�0�n�,�3�0 �c�3�N�c�C�j�C�q�C�j�w �j�R �q�R�I�n�L�3�j�a�C�, �•���s�c�Y �i�@�3 �j�@�C�a�0 �3�{�3�,�j �C�c ���N �C�N�,�a�3���c�3 �C�N ���j�j�3�N�n���j�C�R�N�. �s�@�C�,�@ �C�c

���I�s���w�c �n�N�0�3�c�C�a���$�I�3 ���c �C�j �a�3�0�n�,�3�c �c�3�N�c�C�j�C�q�C�j�w �s�C�j�@ �a�3�c�U�3�,�j �j�R �U�a�R�U���<���j�C�R�N �U���j�@�Y



�l�Y�l�Y �m�I�j�a���c�R�N�C�, �i�3�c�j�C�N�< �V�m�i�W �k�f

�r���q�3 �K�R�0�3�i�@�3 �0�C���L�3�j�3�a �R�a�c�U�R�j �c�C�y�3�R�8 ���N �n�I�j�a���c�R�N�C�, �$�3���L �C�c �� �8�n�N�,�j�C�R�N �R�8 �$�R�j�@ �8�a�3�\�n�3�N�,�w ���N�0

�s���q�3 �c�U�3�3�0�Y �� �c�L���I�I�3�a �c�U�R�j �c�C�y�3�. �C�Y�3�Y�. �� �L�R�a�3 �I�R�,���I�C�y�3�0 �$�3���L�. �C�L�U�a�R�q�3�c �C�N�c�U�3�,�j�C�R�N �a�3�c�R�I�n�j�C�R�N�!�C�N

�m�i�. �j�@�3 �L�C�N�C�L�n�L �0�3�j�3�,�j���$�I�3 �•���s �c�C�y�3 �C�c �<�3�N�3�a���I�I�w ���,�,�3�U�j�3�0 �j�R �$�3 �R�N �j�@�3 �R�a�0�3�a �R�8 �@���I�8 �� �s���q�3�I�3�N�<�j�@

�)�4�f�*�Y �Q�N�3 ���I�j�3�a�N���j�C�q�3 �j�R �C�L�U�a�R�q�C�N�< �c�3�N�c�C�j�C�q�C�j�w �j�R �•���s�c �s�C�j�@�R�n�j �,�@���N�<�C�N�< �j�@�3 �j�a���N�c�0�n�,�3�a �8�a�3�\�n�3�N�,�w

�C�c �j�R �n�c�3 �b�A�s���q�3�c�. �s�@�C�,�@ �@���q�3 �s���q�3 �c�U�3�3�0�c �j�w�U�C�,���I�I�w �@���I�8 �R�8 �j�@�3 �H�A�s���q�3�c �C�N �L�3�j���I �)�e�:�*�Y

�M�3���a �7�C�3�I�0 ���N�0 �/�3���0 �x�R�N�3 �H�3�N�<�j�@�c�M�3���a�A�c�n�a�8���,�3 �C�N�c�U�3�,�j�C�R�N �C�c �,�@���I�I�3�N�<�C�N�< �C�N �m�i �8�R�a �c�3�q�3�a���I

�a�3���c�R�N�c�Y ���c �0�C�c�,�n�c�c�3�0 �C�N �b�3�,�j�C�R�N�l�Y�l�Y�k�. �s�@�C�I�3 �j�@�3 �8���a �~�3�I�0 �R�8 ���N �n�I�j�a���c�R�N�C�, �j�a���N�c�0�n�,�3�a �C�c �,�@���a���,�j�3�a�A

�C�y�3�0 �$�w �� �n�N�C�8�R�a�L ���N�0 �s�3�I�I�A�$�3�@���q�3�0 �s���q�3�8�a�R�N�j�. �j�@�3 �N�3���a �~�3�I�0 �C�c �,�@���a���,�j�3�a�C�y�3�0 �$�w �3�u�j�a�3�L�3 �q���a�C���j�C�R�N�c

�C�N ���,�R�n�c�j�C�, �U�a�3�c�c�n�a�3�Y �i�@�3�c�3 �q���a�C���j�C�R�N�c �U�R�c�3 ���N �C�L�L�3�N�c�3 �,�@���I�I�3�N�<�3 �j�R ���,�,�n�a���j�3 �•���s �c�C�y�C�N�< �3�{�R�a�j�c�Y

�i�@�3 �R�U�j�C�L���I �0�3�j�3�,�j�C�R�N �a�3�<�C�R�N �R�8 ���N �n�I�j�a���c�R�N�C�, �j�a���N�c�0�n�,�3�a �C�c �,�R�N�c�C�0�3�a�3�0 �j�R �$�3 �E�n�c�j �$�3�w�R�N�0 �j�@�3 �N�3���a

�~�3�I�0 �I�3�N�<�j�@�. �s�@�3�a�3 �j�@�3 �~�3�I�0 �C�c �n�N�C�8�R�a�L �$�n�j �@���c �N�R�j �w�3�j ���j�j�3�N�n���j�3�0 �)�e�:�*�Y

���N ���0�0�C�j�C�R�N���I �,�@���I�I�3�N�<�3 �R�8 �N�3���a�A�c�n�a�8���,�3 �C�N�c�U�3�,�j�C�R�N �R�,�,�n�a�c �s�@�3�N �j�@�3 �a�3�•�3�,�j�C�R�N �8�a�R�L �� �N�3���a�A�c�n�a�8���,�3

�•���s �a�3�j�n�a�N�c �j�R �j�@�3 �j�a���N�c�0�n�,�3�a �\�n�C�,�G�I�w�!�C�N �c�R�L�3 �,���c�3�c�. �$�3�8�R�a�3 �j�@�3 �j�a���N�c�0�n�,�3�a �@���c �3�q�3�N �c�j�R�U�U�3�0 �C�j�c

�C�N�C�j�C���I �U�n�I�c�3�Y �i�@�C�c �,�R�N�,�3�U�j �C�c �C�I�I�n�c�j�a���j�3�0 �C�N �7�C�<�n�a�3�l�Y�l�l�V���W�. �s�@�C�,�@ �U�I�R�j�c �j�@�3 �3�u�,�C�j���j�C�R�N �a�C�N�<�A�0�R�s�N

�R�8 �j�@�3 �j�a���N�c�0�n�,�3�a �C�N �$�I���,�G�Y �� �a�3�0 �•���s �3�,�@�R �,�a�3���j�3�0 �$�w �� �N�3���a�A�c�n�a�8���,�3 �C�N�0�C�,���j�C�R�N �a�3�j�n�a�N�c �j�R �j�@�3

�j�a���N�c�0�n�,�3�a �$�3�8�R�a�3 �C�j �@���c �c�j�R�U�U�3�0 �a�C�N�<�C�N�<�. ���N�0 �$�3�,�R�L�3�c �I�R�c�j �C�N �j�@�3�0�3���0 �y�R�N�3�,�a�3���j�3�0 �$�w �j�@�3 �a�C�N�<�A

�0�R�s�N�Y �i�@�3 �I�3�N�<�j�@ �R�8 �j�@�3 �0�3���0 �y�R�N�3 �C�c �� �8�n�N�,�j�C�R�N �R�8 �j�@�3 �j�a���N�c�0�n�,�3�a �8�a�3�\�n�3�N�,�w�. �$���N�0�s�C�0�j�@�. ���N�0 �U�n�I�c�3

�s�C�0�j�@ �)�e�:�*�Y

�#�R�j�@ �j�@�3 �N�3���a �~�3�I�0 ���N�0 �0�3���0 �y�R�N�3 �,���N �$�3 �L�C�j�C�<���j�3�0 �$�w �n�j�C�I�C�y�C�N�< ���0�3�I���w �I�C�N�3�. �s�@�C�,�@ �C�c �� �s�3�0�<�3 �L���0�3

�R�8 �I�R�s�A�q�3�I�R�,�C�j�w �L���j�3�a�C���I�!�c�n�,�@ ���c ���,�a�w�I�C�, �R�a �3�U�R�u�w�!�j�@���j �c�3�a�q�3�c �j�R �0�3�I���w �j�@�3 �3�I���U�c�3�0 �j�C�L�3 �$�3�j�s�3�3�N

�j�@�3 �C�N�C�j�C���I �j�a���N�c�0�n�,�3�a �U�n�I�c�3 ���N�0 �j�@�3 �•���s �3�,�@�R�. ���c �c�@�R�s�N �C�N �7�C�<�n�a�3�l�Y�l�l�V�$�W�Y �i�@�3 �I�3�N�<�j�@ �R�8 �j�@�3 �0�3�I���w

�I�C�N�3 �C�c �c�3�I�3�,�j�3�0 �j�R �0�3�I���w �j�@�3 �n�I�j�a���c�R�N�C�, �s���q�3 �8�a�R�L �3�N�j�3�a�C�N�< �j�@�3 �j�3�c�j �U�C�3�,�3 �n�N�j�C�I �j�@�3 �N�3���a �~�3�I�0 �a�3�<�C�R�N

�C�c �3�u�C�j�3�0 ���N�0�g�R�a ���I�I�R�s �j�@�3 �j�a���N�c�0�n�,�3�a �j�R �~�N�C�c�@ �j�a���N�c�L�C�j�j�C�N�< �$�3�8�R�a�3 �C�j �L�n�c�j ���,�j �C�N �a�3�,�3�U�j�C�R�N �)�e�:�*�Y

���,�R�n�c�j�C�, �j�a���N�c�L�C�c�c�C�R�N �j�@�a�R�n�<�@ �j�@�3 �0�3�I���w �I�C�N�3 ���N�0 �C�N�j�R �j�@�3 �j�3�c�j �U�C�3�,�3 �C�c �L���j�@�3�L���j�C�,���I�I�w �L�R�0�3�I�I�3�0

�n�c�C�N�< �j�@�3 �c�L�R�R�j�@ �C�N�j�3�a�8���,�3 �0�C�c�,�n�c�c�3�0 �C�N �b�3�,�j�C�R�N�l�Y�l�Y�l�Y �r�@�3�N �j�@�3 �C�N�,�C�0�3�N�j �s���q�3 �c�j�a�C�G�3�c �j�@�3 �C�N�j�3�a�8���,�3�.

�� �U�R�a�j�C�R�N �R�8 �j�@�3 �C�N�,�C�0�3�N�j �s���q�3 �C�c �a�3�•�3�,�j�3�0 �$���,�G �C�N�j�R �j�@�3 �s�3�0�<�3 ���N�0 �� �U�R�a�j�C�R�N �C�c �j�a���N�c�L�C�j�j�3�0 �C�N�j�R

�j�@�3 �j�3�c�j �U�C�3�,�3�Y �i�@�3 �a�3�•�3�,�j�3�0 �s���q�3 �C�c �a�3�,�3�C�q�3�0 �$�w �j�@�3 �j�a���N�c�0�n�,�3�a�. �C�N�0�C�,���j�3�0 �$�w �j�@�3 �$�I�n�3 �3�,�@�R �C�N
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�7�C�<�n�a�3�l�Y�l�l�V�$�W�. ���N�0 �,�a�3���j�3�c ���N ���0�0�C�j�C�R�N���I �0�3���0 �y�R�N�3 �C�N �s�@�C�,�@ �N�3���a�A�c�n�a�8���,�3 �a�3�•�3�,�j�C�R�N�c �,���N �$�3 �I�R�c�j�.

���I�j�@�R�n�<�@ �C�j �C�c �c�@�R�a�j�3�a �j�@���N �j�@�3 �C�N�C�j�C���I �a�C�N�<�A�0�R�s�N �)�e�:�*�Y

�7�C�<�n�a�3 �l�Y�l�l�- �i�a���N�c�0�n�,�3�a �a�C�N�<�A�0�R�s�N ���N�0 �N�3���a�A�c�n�a�8���,�3 �•���s �3�,�@�R �V���W �s�C�j�@�R�n�j �� �0�3�I���w �I�C�N�3 ���N�0 �V�$�W �s�C�j�@ �� �0�3�I���w
�I�C�N�3�Y

�l�Y�l�Y�f �m�i �R�8 ���K �K�3�j���I �+�R�L�U�R�N�3�N�j�c

�m�i �@���c �$�3�3�N �C�0�3�N�j�C�~�3�0 ���c �R�N�3 �R�8 �j�@�3 �L�R�c�j �,���U���$�I�3 �M�/�2 �L�3�j�@�R�0�c �8�R�a �C�N�c�U�3�,�j�C�N�< ���K �L�3�j���I �)�4�e�*�"

�)�O�z�*�Y �i�@�3 ���U�U�I�C�,���j�C�R�N �R�8 �m�i �j�R ���K �L�3�j���I �@���c �$�3�3�N �n�c�3�0 �j�R �0�3�j�3�,�j �q�R�I�n�L�3�j�a�C�,�. �N�3���a�A�c�n�a�8���,�3�. ���N�0

�c�n�a�8���,�3�A�$�a�3���G�C�N�< �•���s�c �C�N �$�R�j�@ �C�N�A�c�C�j�n ���N�0 �3�u�A�c�C�j�n �3�N�q�C�a�R�N�L�3�N�j�c�d �j�R �,�@���a���,�j�3�a�C�y�3 �L�C�,�a�R�c�j�a�n�,�j�n�a�3�d �j�R

�L�3���c�n�a�3 �<�a���C�N �R�a�C�3�N�j���j�C�R�N�d �j�R �L�3���c�n�a�3 �a�3�c�C�0�n���I �c�j�a�3�c�c�d ���N�0 �j�R �0�3�j�3�,�j �L�3�,�@���N�C�,���I �U�a�R�U�3�a�j�C�3�c �)�4�e�*�.

�)�4�4�*�Y �i�@�3 �c�U�3�,�C�~�, �m�i �j�3�,�@�N�C�\�n�3�c �n�c�3�0 �j�R �3�q���I�n���j�3 ���K �L�3�j���I ���a�3 �U�a�C�L���a�C�I�w ���0�q���N�,�3�0 �j�3�,�@�N�C�\�n�3�c

�c�n�,�@ ���c �T���m�i�. �7�K�+�g�i�7�K�. ���N�0 �I���c�3�a �n�I�j�a���c�R�N�C�, �j�3�c�j�C�N�< �V�H�m�i�W ���c �R�U�U�R�c�3�0 �j�R �,�R�N�q�3�N�j�C�R�N���I �n�I�j�a���c�R�N�C�,

�j�3�c�j�C�N�< �n�c�C�N�< �� �L�R�N�R�A�3�I�3�L�3�N�j �j�a���N�c�0�n�,�3�a�Y



�l�Y�l�Y �m�I�j�a���c�R�N�C�, �i�3�c�j�C�N�< �V�m�i�W �k�4

�H���c�3�a �n�I�j�a���c�R�N�C�, �j�3�c�j�C�N�< �V�H�m�i�W �3�u�,�C�j�3�c �n�I�j�a���c�R�N�C�, �s���q�3�c �R�N �� �L���j�3�a�C���I���c �c�n�a�8���,�3 �$�w �U�a�R�E�3�,�j�C�N�< ��

�U�n�I�c�3�0 �I���c�3�a �$�3���L�. �s�@�C�,�@ �C�N�0�n�,�3�c �j�@�3�a�L���I �c�@�R�,�G ���N�0 �a���U�C�0 �c�n�a�8���,�3 �3�u�U���N�c�C�R�N �)�4�4�*�Y �H�m�i �C�c �� �,�R�N�A

�j���,�j�I�3�c�c �j�3�,�@�N�C�\�n�3 ���N�0 �,���N �$�3 �n�c�3�0 �C�N �3�u�j�a�3�L�3 �3�N�q�C�a�R�N�L�3�N�j�c �)�4�4�*�Y �B�j �@���c �j�@�n�c �$�3�,�R�L�3 �� �j�3�,�@�N�R�I�R�<�w

�R�8 �C�N�j�3�a�3�c�j �8�R�a �j�@�3 �C�N�A�c�C�j�n �L�R�N�C�j�R�a�C�N�< �R�8 ���K �U�a�R�,�3�c�c�3�c�Y �2�u���L�U�I�3�c �R�8 �H�m�i �C�N �j�@�3 �I�C�j�3�a���j�n�a�3 �)�O�S�*�"�)�O�O�*

�8�R�,�n�c �R�N �j�@�3 ���$�C�I�C�j�w �j�R �0�3�j�3�,�j �N�3���a�A�c�n�a�8���,�3 �•���s�c �C�N �0�3�U�R�c�C�j�C�R�N �I���w�3�a�c�. �s�@�C�,�@ �3�u�C�c�j �� �8�3�s �L�C�I�I�C�L�3�j�a�3�c

�$�3�I�R�s �j�@�3 �c�n�a�8���,�3 �E�n�c�j �$�3�w�R�N�0 �a�3�A�L�3�I�j �R�a �a�3�A�@�3���j �y�R�N�3�c �)�S�z�z�*�Y �`�3�,�3�N�j �H�m�i ���0�q���N�,�3�c �@���q�3 �c�@�R�s�N

�c�j�a�R�N�< �•���s �0�3�j�3�,�j�C�R�N �,���U���$�C�I�C�j�C�3�c�d �@�R�s�3�q�3�a�. �C�j�c �@�C�<�@ �,�R�c�j ���N�0 �,�R�L�U�I�3�u�C�j�w �L���G�3 �C�j �L�R�a�3 �c�n�C�j���$�I�3

�8�R�a �U�3�a�L���N�3�N�j �C�N�A�c�C�j�n �L�R�N�C�j�R�a�C�N�< �j�@���N �8�R�a �U�R�c�j�A�U�a�R�,�3�c�c�C�N�< ���U�U�I�C�,���j�C�R�N�c �)�O�k�*�Y ���N ���0�0�C�j�C�R�N���I �,�@���I�A

�I�3�N�<�3 �R�8 �H�m�i �C�c �j�@���j �� �c�C�N�<�I�3�A�c�R�n�a�,�3 �I���c�3�a �R�U�3�a���j�C�N�< �C�N �j�@�3 �j�@�3�a�L�R�3�I���c�j�C�, �a�3�<�C�L�3 �U�a�R�0�n�,�3�c �s�3���G

�c�C�<�N���I ���L�U�I�C�j�n�0�3�c�!�a�3�0�n�,�C�N�< �c�3�N�c�C�j�C�q�C�j�w �j�R �c�L���I�I �•���s�c�!�s�@�C�I�3 �C�N�,�a�3���c�C�N�< �j�@�3 �I���c�3�a �U�R�s�3�a �I�3���0�c �j�R

�0�3�c�j�a�n�,�j�C�q�3 ���$�I���j�C�R�N �)�4�4�*�Y

�#�R�j�@ �j�@�3 �T���m�i ���N�0 �7�K�+�g�i�7�K �j�3�,�@�N�C�\�n�3�c �@���q�3 �$�3�3�N ���U�U�I�C�3�0 �j�R �C�N�c�U�3�,�j �j�@�3 �q�R�I�n�L�3 �R�8 ���K �L�3�j���I�c�Y

�7�R�a �3�u���L�U�I�3�. �D���q���0�C �3�j ���I�Y �)�S�z�S�* �0�3�L�R�N�c�j�a���j�3�0 �� �U�a�R�,�3�0�n�a�3 �j�R �n�c�3 �T���m�i �j�R �L�3���c�n�a�3 �a�3�c�C�0�n���I �c�j�a�3�c�c �C�N

�s�C�a�3 �Z ���a�, ���0�0�C�j�C�q�3 �L���N�n�8���,�j�n�a�C�N�< �V�r�����K�W �,�R�L�U�R�N�3�N�j�c�. �s�@�C�I�3 �?�n���N�< �3�j ���I�Y �)�S�z�l�* ���U�U�I�C�3�0 �T���m�i �j�R

�0�3�j�3�,�j �I���a�<�3 �<�a���C�N�c ���N�0 �a�3�<�C�R�N�c �R�8 �@�C�<�@ �U�R�a�R�c�C�j�w �$�w �L�3���c�n�a�C�N�< �C�N�,�a�3���c�3�c �C�N ���j�j�3�N�n���j�C�R�N�Y ���0�0�C�j�C�R�N���I�I�w�.

�?�3 �3�j ���I�Y �)�S�z�k�* �n�c�3�0 �T���m�i �8�R�a �j�R �U�3�a�8�R�a�L �q�R�I�n�L�3�j�a�C�, �C�N�c�U�3�,�j�C�R�N �R�8 �L�C�,�a�R�A�,�a���,�G�c ���j �j�@�3 �C�N�j�3�a�8���,�3 �R�8

�� �$�C�L�3�j���I�I�C�, �i���S�9�g�B�N�,�R�N�3�I �f�l�9 �c�j�a�n�,�j�n�a�3�Y

�K�3���N�s�@�C�I�3�. �j�@�3 �L���E�R�a�C�j�w �R�8 �7�K�+�g�i�7�K�A�$���c�3�0 �a�3�c�3���a�,�@ �@���c �8�R�,�n�c�3�0 �R�N �j�@�3 �n�c�3 �R�8 �,�R�L�U�a�3�c�c�C�R�N���I �H�A

�s���q�3�c �C�N �j�@�3 �0�C�a�3�,�j �H�"�H �L�R�0�3 �j�R �C�N�c�U�3�,�j �j�@�3 �q�R�I�n�L�3 �R�8 ���N ���K �,�R�L�U�R�N�3�N�j�. �U���a�j�C�,�n�I���a�I�w �8�R�a �c�C�N�<�n�I���a

�U�R�a�R�c�C�j�C�3�c �R�a �,�I�n�c�j�3�a�c �R�8 �U�R�a�R�c�C�j�C�3�c�Y �7�R�a �3�u���L�U�I�3�. ���I�I���L �3�j ���I�Y �)�S�z�:�* �n�c�3�0 �H�"�H �L�R�0�3 �i�7�K �j�R �C�L���<�3

�q�R�I�n�L�3�j�a�C�, �H�Q�7 �,�I�n�c�j�3�a�c �C�N �B�N�,�R�N�3�I�. �$�n�j �s�3�a�3 �n�N���$�I�3 �j�R �a�3�c�R�I�q�3 �j�@�3 �C�N�0�C�q�C�0�n���I �•���s�c�. �s�@�C�,�@ �s�3�a�3 �l�z�z

�g�L �R�a �c�L���I�I�3�a�Y �B�N ���N�R�j�@�3�a �U���U�3�a�. ���I�I���L �3�j ���I�Y �)�S�z�9�* �n�c�3�0 �H�"�H �L�R�0�3 �i�7�K �j�R �0�3�j�3�,�j �c�C�N�<�I�3 �U�R�a�R�c�C�j�C�3�c

���U�U�a�R�u�C�L���j�3�I�w �S�l�A�L�L�A�0�3�3�U�. ���N�0 ���c �c�L���I�I ���c �z�Y�9 �L�L �C�N �0�C���L�3�j�3�a�Y �i�@�3�w �)�S�z�9�* ���I�c�R �0�3�L�R�N�c�j�a���j�3�0 ��

�N�R�q�3�I �n�c�3 �R�8 �H���L�$ �c�n�a�8���,�3 �s���q�3�c �j�R �0�3�j�3�,�j �S�A�L�L�A�0�3�3�U �•���s�c �C�N �j�@�C�N �,�R�L�U�R�N�3�N�j�c�Y

�B�N �� �c�3�a�C�3�c �R�8 �U���U�3�a�c�. �D���q���0�C �3�j ���I�Y �)�S�z�f�*�"�)�S�z�4�* �8�R�,�n�c�3�0 �R�N �j�@�3 ���U�U�I�C�,���j�C�R�N �R�8 �$�R�j�@ �T���m�i ���N�0 �7�K�A

�+�g�i�7�K �j�R �r�����K �L�3�j���I �V�� �0�3�a�C�q���j�C�q�3 �R�8 �/�2�/�W�Y �i�@�3�C�a �s�R�a�G �,�@�a�R�N�C�,�I�3�c �j�@�3 �U�a�R�<�a�3�c�c�C�R�N �R�8 �m�i �8�R�a

���K �~�a�c�j �c�j���a�j�C�N�< �s�C�j�@ �3�c�j���$�I�C�c�@�C�N�< �0�3�j�3�,�j���$�C�I�C�j�w �)�S�z�f�*�. �8�R�I�I�R�s�3�0 �$�w �� �,�R�L�U���a�C�c�R�N �R�8 �m�i �j�3�,�@�N�C�\�n�3�c

�)�S�z�e�*�. ���N�0 �j�@�3�N �L�R�q�C�N�< �R�N �j�R �\�n���N�j�C�~�,���j�C�R�N �j�@�a�R�n�<�@ �j�@�3 �U�a�R�U�R�c���I �R�8 �� �,���I�C�$�a���j�C�R�N �U�a�R�,�3�0�n�a�3 �8�R�a



�l�Y�l�Y �m�I�j�a���c�R�N�C�, �i�3�c�j�C�N�< �V�m�i�W �k�O

���L�U�I�C�j�n�0�3�A�$���c�3�0 �•���s �c�C�y�C�N�<�. �s�@�C�,�@ �s���c �q�3�a�C�~�3�0 �s�C�j�@ �0�3�c�j�a�n�,�j�C�q�3 �j�3�c�j�C�N�< �)�S�z�4�*�Y

�B�j �C�c �s�R�a�j�@ �N�R�j�C�N�< �j�@���j �j�@�3 �I�C�j�3�a���j�n�a�3 �a���a�3�I�w �c�U�3�,�C�~�3�c �s�@�3�j�@�3�a �i�7�K ���I�<�R�a�C�j�@�L�c �s�3�a�3 �0�3�q�3�I�R�U�3�0 �C�N�A

�@�R�n�c�3 �$�w �j�@�3 �a�3�c�3���a�,�@�3�a�c�Y �r�@�3�N �,�n�c�j�R�L �C�L�U�I�3�L�3�N�j���j�C�R�N�c ���a�3 �n�c�3�0�. �j�@�3�w ���a�3 �R�8�j�3�N �U�R�R�a�I�w �0�R�,�n�A

�L�3�N�j�3�0 �R�a �3�N�j�C�a�3�I�w �n�N�0�R�,�n�L�3�N�j�3�0�. �s�@�C�,�@ �I�C�L�C�j�c �a�3�U�a�R�0�n�,�C�$�C�I�C�j�w ���N�0 �$�3�N�,�@�L���a�G�C�N�< ���,�a�R�c�c �c�j�n�0�C�3�c�Y

�r�@�C�I�3 �j�@�3 �U�R�U�n�I���a �m�i ���a�a���w �j�a���N�c�0�n�,�3�a �C�c �j�@�3 �I�C�N�3���a �,�R�N�~�<�n�a���j�C�R�N�. �j�@�3�a�3 ���a�3 �c�3�q�3�a���I �C�N�c�j���N�,�3�c �R�8

�L�R�a�3 �,�R�L�U�I�3�u ���a�a���w�c �n�j�C�I�C�y�3�0 �C�N �3�q���I�n���j�C�R�N�c �R�8 ���K �,�R�L�U�R�N�3�N�j�c�d �8�R�a �3�u���L�U�I�3�. �r���N�< �3�j ���I�Y �)�S�z�O�*

�n�c�3�0 �$�R�j�@ �� �I�C�N�3���a ���N�0 ���N ���N�N�n�I���a ���a�a���w �8�R�a �i�7�K�. ���N�0 �n�c�3�0 �j�@�3�� �0�# �0�a�R�U �L�3�j�@�R�0 �j�R �c�C�y�3 �� �c�n�$�A

�L�C�I�I�C�L�3�j�a�3 �0�C���L�3�j�3�a �•���j�A�$�R�j�j�R�L�3�0 �@�R�I�3 ���j �� �0�3�U�j�@ �R�8 �9�9 �L�L�Y �i�@�3�w �)�S�z�O�* �,�R�N�,�I�n�0�3�0 �j�@���j �j�@�3 ���N�N�n�I���a

���a�a���w �U�3�a�8�R�a�L�3�0 �$�3�j�j�3�a �j�@���N �j�@�3 �I�C�N�3���a ���a�a���w �$�3�,���n�c�3 �j�@�3 �I�C�N�3���a ���a�a���w �s���c �n�N�8�R�,�n�c�3�0 ���I�R�N�< �C�j�c �U���c�c�C�q�3

���u�C�c�. �s�@�C�I�3 �j�@�3 ���N�N�n�I���a ���a�a���w �R�{�3�a�3�0 �� �j�a�n�I�w �k�A�/ �8�R�,�n�c�3�0 �$�3���L�Y �H���L�$�3�a�j�C �3�j ���I�Y �)�S�S�z�* �3�q���I�n���j�3�0

�L�R�N�R�A�3�I�3�L�3�N�j�. �I�C�N�3���a�. �L���j�a�C�u�. ���N�0 ���N�N�n�I���a �U�a�R�$�3�c�. ���I�$�3�C�j ���j �0�C�{�3�a�3�N�j �8�a�3�\�n�3�N�,�C�3�c�Y �i�@�3�w �)�S�S�z�* �8�R�n�N�0

�j�@�3 ���N�N�n�I���a �U�a�R�$�3 �@���0 �$�3�j�j�3�a �0�3�j�3�,�j���$�C�I�C�j�w�Y �B�N �8���,�j�. �c�3�q�3�a���I �s�R�a�G�c ���j�j�3�c�j �j�@���j �j�@�3 ���N�N�n�I���a �j�a���N�c�0�n�,�3�a

�@���c �� �@�C�<�@�3�a �a�3�c�R�I�n�j�C�R�N ���N�0 ���,�,�n�a���,�w �j�@���N �j�@�3 �I�C�N�3���a ���a�a���w �U�a�R�$�3 �)�S�z�O�*�"�)�S�S�S�*�Y

�B�N �M���b�����c�b�j���j�3�A�R�8�A�j�@�3�A�/�C�c�,�C�U�I�C�N�3 �`�3�U�R�a�j�R�N ���K�. �s�@�C�,�@ �s���c �U�n�$�I�C�c�@�3�0 �C�N �l�z�S�:�. �r���I�I�3�a �3�j ���I�Y �)�f�*

�@�C�<�@�I�C�<�@�j�3�0 �j�@�3 �N�3�3�0 �j�R �,�a�3���j�3 ���K �a�3�8�3�a�3�N�,�3 �$�I�R�,�G�c �8�R�a �M�/�2�Y �7�R�I�I�R�s�C�N�< �j�@�3 �U�n�$�I�C�,���j�C�R�N �R�8 �j�@�C�c �)�f�*

�a�3�U�R�a�j�. �F�R�3�c�j�3�a �3�j ���I�Y �)�:�e�* �I�R�R�G�3�0 ���j �j�@�3 ���$�C�I�C�j�w �j�R �,�a�3���j�3 �m�i ���K �a�3�8�3�a�3�N�,�3 �c���L�U�I�3�c �s�C�j�@ ���a�j�C�~�,�C���I�.

�q�R�I�n�L�3�j�a�C�, �U�R�a�3�c�Y �B�N �j�@�3�C�a �)�:�e�* �,�R�N�,�I�n�c�C�R�N�. �j�@�3�w �@�C�<�@�I�C�<�@�j�3�0 �j�@���j �8�n�j�n�a�3 �c�j�n�0�w �c�@�R�n�I�0 �<�a���q�C�j���j�3 �j�R�A

�s���a�0�c �C�N�j�3�N�j�C�R�N���I �c�3�3�0�C�N�< �R�8 �•���s�c �n�N�C�\�n�3 �j�R �j�@�3 ���K �U�a�R�,�3�c�c�Y �H���L�$�3�a�j�C �3�j ���I�Y �)�S�S�z�* �a�3�,�R�L�L�3�N�0

�C�N �j�@�3�C�a �,�R�N�,�I�n�c�C�R�N �j�@���j �a�3�8�3�a�3�N�,�3 �$�I�R�,�G�c ���a�3 �N�3�3�0�3�0 �j�R �3�q���I�n���j�3 �j�@�3 �0�C�a�3�,�j�C�R�N���I�A�0�3�U�3�N�0�3�N�,�3 �R�8 ���j�A
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�i�@�3 �3�0�0�w �,�n�a�a�3�N�j�c �C�N�0�n�,�3 ���c�3�,�R�N�0���a�w�L���<�N�3�j�C�, �~�3�I�0 ���c �c�@�R�s�N �C�N �7�C�<�n�a�3�l�Y�l�k�V�,�W�Y �i�@�3 �U�a�C�L���a�w

���N�0 �c�3�,�R�N�0���a�w �~�3�I�0�c �R�U�U�R�c�3 �R�N�3 ���N�R�j�@�3�a�. ���N�0 �a�3�c�n�I�j �C�N ���N �3�\�n�C�I�C�$�a�C�n�L �•�n�u�æ�s�	�æ�
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�s�@�3�a�3�æ�¡�	�æ�
�C�c �j�@�3 �U�a�C�L���a�w �•�n�u ���N�0�æ�­�	�æ�
�C�c �j�@�3 �c�3�,�R�N�0���a�w �•�n�u �C�N�0�n�,�3�0 �$�w �j�@�3 �3�0�0�w �,�n�a�a�3�N�j�c �)�S�S�:�*�Y

�i�R �c�n�L�L���a�C�y�3�. �j�@�a�R�n�<�@ �j�@�3 �U�a�C�N�,�C�U�I�3 �R�8 �L�n�j�n���I �C�N�0�n�,�j�C�R�N�. �j�@�3 �j�C�L�3�A�q���a�w�C�N�< �0�a�C�q�C�N�< �q�R�I�j���<�3 �R�8 �j�@�3

�U�a�R�$�3 �C�N�0�n�,�3�c �3�0�0�w �,�n�a�a�3�N�j�c �C�N �j�@�3 �,�R�N�0�n�,�j�R�a�Y �i�@�3 �3�0�0�w �,�n�a�a�3�N�j�c �C�N�0�n�,�3 �� �c�3�,�R�N�0���a�w �L���<�N�3�j�C�, �~�3�I�0

�s�@�C�,�@�. �$�w �H�3�N�y���c �I���s�. �R�U�U�R�c�3�c �,�@���N�<�3�c �C�N �j�@�3 �U�a�C�L���a�w �~�3�I�0 �R�8 �j�@�3 �,�R�C�I�Y �i�@�3 �C�N�j�3�a���,�j�C�R�N�c �$�3�j�s�3�3�N �j�@�3

�U�a�C�L���a�w ���N�0 �c�3�,�R�N�0���a�w �•�n�u �a�3�c�n�I�j �C�N ���N �3�\�n�C�I�C�$�a�C�n�L �•�n�u �c�n�a�a�R�n�N�0�C�N�< �j�@�3 �,�R�C�I�. �s�@�C�,�@ �C�c �\�n���N�j�C�~�3�0

�$�w �L�3���c�n�a�C�N�< �C�j�c �3�{�3�,�j �R�N �j�@�3 �U�a�R�$�3���c �C�L�U�3�0���N�,�3 �C�N �R�N�3 �j�s�R �s���w�c�. �0�3�U�3�N�0�C�N�< �R�N �j�@�3 �,�R�N�~�<�n�a���j�C�R�N

�R�8 �j�@�3 �2�i �U�a�R�$�3 �)�S�S�:�*�Y

�i�@�3�C�L�U�3�0���N�,�3 �L�3�j�@�R�0�n�j�C�I�C�y�3�c �� �c�C�N�<�I�3 �,�R�C�I �j�R �$�R�j�@ �0�a�C�q�3 ���N�0 �a�3�c�U�R�N�0 �j�R �3�0�0�w �,�n�a�a�3�N�j �•�R�s�Y �+�@���N�<�3�c

�C�N �j�@�3 �3�\�n�C�I�C�$�a�C�n�L �•�n�u �s�C�j�@�C�N �j�@�3 �,�R�C�I���c �q�C�,�C�N�C�j�w ���,�j �j�R �C�N�,�a�3���c�3 �R�a �0�3�,�a�3���c�3 �,�R�C�I �C�L�U�3�0���N�,�3�. �s�@�C�,�@

�C�c �\�n���N�j�C�~�3�0 �$�w �L�R�N�C�j�R�a�C�N�< �j�@�3 �q�R�I�j���<�3 ���,�a�R�c�c �j�@�3 �,�R�C�I ���N�0 �3�u�j�a���,�j�C�N�< �j�@�3 �C�L�U�3�0���N�,�3 �n�c�C�N�< �Q�@�L���c

�I���s�Y �7�R�a �3�u���L�U�I�3�. �j�@�3 �q�R�I�j���<�3 ���,�a�R�c�c �j�@�3 �,�R�C�I �C�c ���j �� �L���u�C�L�n�L �s�@�3�N �j�@�3 �C�L�U�3�0���N�,�3 �C�c �@�C�<�@�3�c�j ���N�0

�j�@�3�a�3 �C�c �N�R �3�0�0�w �,�n�a�a�3�N�j �•�R�s �)�S�S�:�*�Y �i�@�3�j�a���N�c�L�C�j�"�a�3�,�3�C�q�3�L�3�j�@�R�0 �n�j�C�I�C�y�3�c �� �U�a�R�$�3 �,�R�L�U�R�c�3�0 �R�8

�c�3�U���a���j�3 �0�a�C�q�C�N�< ���N�0 �a�3�,�3�C�q�C�N�< �,�R�C�I�c�Y �i�@�3 �3�\�n�C�I�C�$�a�C�n�L �•�n�u �C�N�0�n�,�3�c �,�n�a�a�3�N�j �•�R�s �C�N �j�@�3 �a�3�,�3�C�q�C�N�<

�,�R�C�I�V�c�W�. ���N�0 �j�@�3 �a�3�c�n�I�j�C�N�< �q�R�I�j���<�3 �C�c �j�@�3�N �L�3���c�n�a�3�0�Y

�l�Y�k�Y�l �b�G�C�N �2�{�3�,�j ���N�0 �T�@���c�3 �H���<

�2�0�0�w �,�n�a�a�3�N�j �0�3�N�c�C�j�w �0�3�,�a�3���c�3�c �s�C�j�@ �0�3�U�j�@ �C�N�j�R �j�@�3 �,�R�N�0�n�,�j�R�a �C�N �� �U�@�3�N�R�L�3�N�R�N �G�N�R�s�N ���c �j�@�3�c�G�C�N

�3�{�3�,�j�Y �i�@�3 �c�G�C�N �3�{�3�,�j �C�c �,���n�c�3�0 �$�w �j�@�3 �0�3�,�a�3���c�3 �C�N �j�@�3 �U�a�C�L���a�w �•�n�u �8�a�R�L �j�@�3 �U�a�R�$�3 ���c �j�@�3 �0�3�U�j�@

�C�N�,�a�3���c�3�c�. �0�n�3 �j�R �j�@�3 �,�R�L�U�R�n�N�0�C�N�< �3�{�3�,�j �R�8 �C�N�0�n�,�3�0 �3�0�0�w �,�n�a�a�3�N�j�c �R�U�U�R�c�C�N�< �j�@�3 �,�@���N�<�C�N�< �U�a�C�L���a�w

�~�3�I�0�Y �m�N�0�3�a �C�0�3���I�C�y�3�0 �,�R�N�0�C�j�C�R�N�c�!�N���L�3�I�w �� �c�3�L�C�A�C�N�~�N�C�j�3 �,�R�N�0�n�,�j�R�a ���N�0 �� �U�I���N���a �L���<�N�3�j�C�, �~�3�I�0�!
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�l�Y�k�Y �2�0�0�w �+�n�a�a�3�N�j �i�3�c�j�C�N�< �V�2�i�W �:�k

�i�@�3 �c�j���N�0���a�0 �0�3�U�j�@ �R�8 �U�3�N�3�j�a���j�C�R�N�. �R�a�c�G�C�N �0�3�U�j�@�. �C�c �� �U���a���L�3�j�3�a �j�@���j �0�3�N�R�j�3�c �j�@�3 �0�3�U�j�@ �C�N �j�@�3 �q�R�I�n�L�3

���j �s�@�C�,�@ �j�@�3 �3�0�0�w �,�n�a�a�3�N�j �0�3�N�c�C�j�w �@���c �0�3�,�a�3���c�3�0 �j�R�����Ù�R�8 �j�@�3 �c�n�a�8���,�3 �0�3�N�c�C�j�w�-
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�s�@�3�a�3�m�C�c �j�@�3 �a�3�c�C�c�j�C�q�C�j�w�.�g�©�C�c �j�@�3 �a�3�I���j�C�q�3 �L���<�N�3�j�C�, �U�3�a�L�3���$�C�I�C�j�w�. ���N�0�g�a �� ���k �z �����c�½�?�g�L �C�c �j�@�3

�U�3�a�L�3���$�C�I�C�j�w �R�8 �8�a�3�3 �c�U���,�3 �)�S�S�:�*�Y

�B�N ���0�0�C�j�C�R�N �j�R �j�@�3 �c�G�C�N �3�{�3�,�j�. �3�0�0�w �,�n�a�a�3�N�j�c �s�C�j�@�C�N �j�@�3 �q�R�I�n�L�3 �R�8 �j�@�3 �,�R�N�0�n�,�j�R�a �I���< �j�@�3 �3�0�0�w �,�n�a�a�3�N�j�c

�R�N �j�@�3 �c�n�a�8���,�3 �$�w ���N ���N�<�I�3�] �)�S�S�:�*�.
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�#�R�j�@ �j�@�3 �c�G�C�N �0�3�U�j�@�_���N�0 �j�@�3 �U�@���c�3 �I���<�] ���a�3 �C�L�U�R�a�j���N�j �C�N�c�U�3�,�j�C�R�N �U���a���L�3�j�3�a�c �C�N �2�i�Y �i�@�3 �c�G�C�N �0�3�U�j�@

�C�N�8�R�a�L�c �j�@�3 �R�U�3�a���j�R�a �R�8 �@�R�s �L���j�3�a�C���I �U���a���L�3�j�3�a�c �V�m�.�g�W ���N�0 �C�N�c�U�3�,�j�C�R�N �U���a���L�3�j�3�a�c �V�Ú�W ���{�3�,�j �3�0�0�w

�,�n�a�a�3�N�j �U�3�N�3�j�a���j�C�R�N�. ���N�0 �<�C�q�3�c ���N �n�U�U�3�a �$�R�n�N�0 �R�N �j�@�3 �C�N�c�U�3�,�j�C�R�N �a�3�<�C�R�N �$�3�N�3���j�@ �j�@�3 �c�n�a�8���,�3�Y �7�R�a

�3�u���L�U�I�3�. �C�N �2�i �C�j �C�c �<�3�N�3�a���I�I�w ���c�c�n�L�3�0 �j�@���j �j�@�3 �3�0�0�w �,�n�a�a�3�N�j �U�3�N�3�j�a���j�C�R�N �U���c�j���_�C�c �N�3�<�I�C�<�C�$�I�3 �)�S�S�:�*�Y

���0�0�C�j�C�R�N���I�I�w�. �j�@�3 �U�@���c�3 �I���< �C�c �n�c�3�0 �j�R �3�c�j�C�L���j�3 �j�@�3 �0�3�U�j�@ �R�8 �� �0�C�c�,�R�N�j�C�N�n�C�j�w�. �� �U�a�R�,�3�c�c �0�C�c�,�n�c�c�3�0 �C�N

�<�a�3���j�3�a �0�3�j���C�I �C�N �b�3�,�j�C�R�N�l�Y�k�Y�:�Y �?�R�s�3�q�3�a�. �j�@�3 �,�R�N�0�C�j�C�R�N �8�R�a �� �U�I���N���a �L���<�N�3�j�C�, �~�3�I�0 �a�3�\�n�C�a�3�c �j�@�3

�U�a�R�$�3 �0�C���L�3�j�3�a �j�R �$�3 ���j �I�3���c�j �S�z �j�C�L�3�c �j�@�3 �j�@�C�,�G�N�3�c�c �R�8 �j�@�3 �,�R�N�0�n�,�j�C�N�< �U�I���j�3 �)�S�S�:�*�Y �i�@�C�c �,�R�N�0�C�j�C�R�N

�C�c �a���a�3�I�w �c���j�C�c�~�3�0 �C�N �c�j���N�0���a�0 �2�i �,�R�N�~�<�n�a���j�C�R�N�c�. ���N�0 �j�@�3�a�3�8�R�a�3�. �2�\�n���j�C�R�N�c �V�l�Y�l�k�W ���N�0 �V�l�Y�l�:�W �c�@�R�n�I�0

�$�3 �q�C�3�s�3�0 ���c�3�c�j�C�L���j�3�c�. �U�a�R�q�C�0�C�N�< �<�n�C�0�C�N�< �U���a���L�3�j�3�a�c �a���j�@�3�a ���$�c�R�I�n�j�3 �a�n�I�3�c�Y

�l�Y�k�Y�k �i�@�3 �B�L�U�3�0���N�,�3 �T�I���N�3

�i�@�3 �3�I�3�,�j�a�C�,���I �C�L�U�3�0���N�,�3�Ô�R�8 �� �,�C�a�,�n�C�j �C�c �,�R�L�L�R�N�I�w �3�u�U�a�3�c�c�3�0 ���c �� �,�R�L�U�I�3�u �N�n�L�$�3�a�.
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�s�@�3�a�3 �j�@�3 �a�3���I �U���a�j�Ì �C�c �j�@�3 �a�3�c�C�c�j���N�,�3 ���N�0 �j�@�3 �C�L���<�C�N���a�w �U���a�j�Ò�• �C�c �j�@�3 �C�N�0�n�,�j�C�q�3 �a�3���,�j���N�,�3�Y �i�@�3
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�i�@�3 �a�3�c�C�c�j���N�,�3�Ì �C�c �� �,�R�N�c�j���N�j �j�@���j �\�n���N�j�C�~�3�c �j�@�3 �,�C�a�,�n�C�j���c �R�U�U�R�c�C�j�C�R�N �j�R �3�I�3�,�j�a�C�,���I �,�n�a�a�3�N�j �•�R�s�Y �B�j �C�c

�� �8�n�N�,�j�C�R�N �R�8 �j�@�3 �3�I�3�,�j�a�C�,���I �a�3�c�C�c�j�C�q�C�j�w�m�. ���N�0 �R�8 �<�3�R�L�3�j�a�C�, �U���a���L�3�j�3�a�c �c�n�,�@ ���c �j�@�3 �U���j�@ �I�3�N�<�j�@ ���N�0

�j�@�3 �,�a�R�c�c�A�c�3�,�j�C�R�N���I ���a�3�� �j�R �j�@�3 �•�R�s�Y �i�@�3 �C�N�0�n�,�j�C�q�3 �a�3���,�j���N�,�3�Ò�• �\�n���N�j�C�~�3�c �j�@�3 �,�C�a�,�n�C�j���c �R�U�U�R�c�C�j�C�R�N

�j�R �,�@���N�<�3�c �C�N ���I�j�3�a�N���j�C�N�< �,�n�a�a�3�N�j�Y �B�j �C�c �� �8�n�N�,�j�C�R�N �R�8 �j�@�3 ���I�j�3�a�N���j�C�N�< �,�n�a�a�3�N�j �8�a�3�\�n�3�N�,�w�Ú���N�0 �j�@�3

�,�C�a�,�n�C�j���c �c�3�I�8�A�C�N�0�n�,�j���N�,�3�Æ�-
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�s�@�3�a�3�t �. ���k�Ú�C�c �j�@�3 ���N�<�n�I���a �8�a�3�\�n�3�N�,�w�Y �i�@�3 �C�N�0�n�,�j�C�q�3 �a�3���,�j���N�,�3 �C�c �y�3�a�R �s�@�3�N �j�@�3 �,�C�a�,�n�C�j �C�c

�c�n�U�U�I�C�3�0 �$�w �� �0�C�a�3�,�j �,�n�a�a�3�N�j�Y

�b�3�I�8�A�C�N�0�n�,�j���N�,�3 �\�n���N�j�C�~�3�c �j�@�3 �0�3�<�a�3�3 �j�R �s�@�C�,�@ ���N �C�N�0�n�,�j�R�a �V�c�n�,�@ ���c �� �,�R�C�I�W �R�U�U�R�c�3�c �� �,�@���N�<�3 �C�N

���I�j�3�a�N���j�C�N�< �,�n�a�a�3�N�j �•�R�s�Y �� �,�R�C�I���c �c�3�I�8�A�C�N�0�n�,�j���N�,�3 �C�c �U�a�R�U�R�a�j�C�R�N���I �j�R �C�j�c ���u�C���I �I�3�N�<�j�@�Þ�. �C�j�c �,�a�R�c�c�A

�c�3�,�j�C�R�N���I ���a�3���»�Û�. ���N�0 �C�j�c �N�n�L�$�3�a �R�8 �j�n�a�N�c �c�\�n���a�3�0�È�Ý�-
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���N���I�w�j�C�,���I �L�R�0�3�I�c �8�R�a �j�@�3 �c�3�I�8�A�C�N�0�n�,�j���N�,�3 �R�8 �c�C�L�U�I�3 �,�R�C�I�c �@���q�3 �$�3�3�N �U�a�R�U�R�c�3�0 ���N�0 �q���I�C�0���j�3�0 �C�N �j�@�3

�I�C�j�3�a���j�n�a�3�. �C�N�,�I�n�0�C�N�< �j�@�R�c�3 �$�w �/�R�0�0 ���N�0 �/�3�3�0�c �)�S�S�f�*�Y �B�N �U�a���,�j�C�,���I ���U�U�I�C�,���j�C�R�N�c�. �@�R�s�3�q�3�a�. �j�@�3 �c�3�I�8�A

�C�N�0�n�,�j���N�,�3 �C�c �j�w�U�C�,���I�I�w �0�3�j�3�a�L�C�N�3�0 �3�u�U�3�a�C�L�3�N�j���I�I�w �n�c�C�N�< ���N �C�N�0�n�,�j���N�,�3 �L�3�j�3�a�Y

�B�N ���N �2�i �,�R�N�~�<�n�a���j�C�R�N�. �� �,�R�N�0�n�,�j�R�a���c �C�L�U�3�0���N�,�3 �j�R �3�0�0�w �,�n�a�a�3�N�j �•�R�s �C�c �a�3�•�3�,�j�3�0 ���c �� �a�3�c�C�c�j�C�q�3 �I�R���0

�C�N �j�@�3 �U�a�C�L���a�w �,�C�a�,�n�C�j �R�8 �j�@�3 �U�a�R�$�3���c �c�3�N�c�C�N�< �,�R�C�I�. �s�@�C�,�@ �,�@���N�<�3�c �j�@�3 �,�R�C�I���c �a�3�c�C�c�j���N�,�3 ���N�0 �C�N�0�n�,�j�C�q�3

�a�3���,�j���N�,�3 �)�S�S�:�*�Y �i�@�3 �U�a�R�$�3���c �C�L�U�3�0���N�,�3 �,���N �$�3 �a�3�U�a�3�c�3�N�j�3�0 ���c �� �q�3�,�j�R�a �C�N �j�@�3 �,�R�L�U�I�3�u �U�I���N�3�.

�c�@�R�s�N �C�N �7�C�<�n�a�3�l�Y�l�:�V���W�. �s�@�3�a�3 �j�@�3 �@�R�a�C�y�R�N�j���I ���u�C�c �,�R�a�a�3�c�U�R�N�0�c �j�R �j�@�3 �a�3�c�C�c�j���N�,�3 ���N�0 �j�@�3 �q�3�a�j�C�,���I
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���u�C�c �,�R�a�a�3�c�U�R�N�0�c �j�R �j�@�3 �C�N�0�n�,�j�C�q�3 �a�3���,�j���N�,�3�Y �i�@�3 �I�R�,�n�c �R�8 �U�R�C�N�j�c �$�3�j�s�3�3�N �j�@�3 �,�R�C�I���c �C�L�U�3�0���N�,�3 �C�N

���C�a ���N�0 �R�N �j�@�3 �,�R�N�0�n�,�j�R�a �C�c �j�@�3�I�C�8�j�A�R�{�,�n�a�q�3�. �s�@�C�,�@ �j�a���,�3�c �R�n�j �j�@�3 �<�a���0�n���I �C�N�,�a�3���c�3 �C�N �C�L�U�3�0���N�,�3 ���c

�j�@�3 �U�a�R�$�3 �C�c �I�C�8�j�3�0 ���s���w �8�a�R�L �j�@�3 �,�R�N�0�n�,�j�R�a�Y �#�w �N�R�a�L���I�C�y�C�N�< �j�@�3 �a�3���I ���N�0 �C�L���<�C�N���a�w �,�R�L�U�R�N�3�N�j�c

�$�w �j�@�3 �U�a�R�$�3���c �C�N�0�n�,�j�C�q�3 �a�3���,�j���N�,�3 �C�N ���C�a�.�Ò�a �� �t�Æ�a�. ���c �c�@�R�s�N �C�N �7�C�<�n�a�3�l�Y�l�:�V�$�W�. �j�@�3 �3�{�3�,�j�c �R�8 �3�0�0�w

�,�n�a�a�3�N�j �•�R�s ���a�3 �a�3�c�j�a�C�,�j�3�0 �j�R �j�@�3 �a�3���I ���u�C�c �)�S�S�:�*�Y

�7�C�<�n�a�3 �l�Y�l�:�- �B�L�U�3�0���N�,�3 �U�I���N�3 �V���W �$�3�8�R�a�3 �N�R�a�L���I�C�y���j�C�R�N ���N�0 �V�$�W ���8�j�3�a �N�R�a�L���I�C�y���j�C�R�N �s�C�j�@ �a�3�c�U�3�,�j �j�R �j�@�3 �U�a�R�$�3���c
�C�L�U�3�0���N�,�3 �C�N ���C�a�Y �V���0���U�j�3�0 �8�a�R�L �)�S�S�:�*�Y�W

�i�@�3 �N�R�a�L���I�C�y�3�0 �C�L�U�3�0���N�,�3 �U�I���N�3 �C�N �7�C�<�n�a�3�l�Y�l�:�V�$�W�,���N �$�3 �n�c�3�0 �j�R �n�N�0�3�a�c�j���N�0 �j�@�3 �3�{�3�,�j�c �R�8 �2�i

�U���a���L�3�j�3�a�c �c�n�,�@ ���c �a�3�c�C�c�j�C�q�C�j�w�. �j�3�c�j �8�a�3�\�n�3�N�,�w�. ���N�0 �U�a�R�$�3 �0�C���L�3�j�3�a�. ���c �c�@�R�s�N �C�N �7�C�<�n�a�3�c�l�Y�l�9�V���W

���N�0�l�Y�l�9�V�$�W�8�R�a �N�R�N�L���<�N�3�j�C�, ���N�0 �L���<�N�3�j�C�, �L���j�3�a�C���I�c�. �a�3�c�U�3�,�j�C�q�3�I�w �)�S�S�:�*�Y

�B�N �2�i�. �C�j �C�c �0�3�c�C�a���$�I�3 �j�R �R�U�3�a���j�3 ���j �j�@�3�G�N�3�3�R�8 �j�@�C�c �,�n�a�q�3 �s�@�3�a�3 �j�@�3 �a�3�c�C�c�j�C�q�3 �,�R�L�U�R�N�3�N�j �C�c �L���u�C�L�C�y�3�0�.

�j�R �R�$�j���C�N ���0�3�\�n���j�3 �c�3�U���a���j�C�R�N �$�3�j�s�3�3�N �I�C�8�j�A�R�{�. �,�R�N�0�n�,�j�C�q�C�j�w �q���a�C���j�C�R�N�c�. ���N�0 �U�3�a�L�3���$�C�I�C�j�w �q���a�C���j�C�R�N�c�Y

�i�@�3 �3�{�3�,�j �R�8 �,�@���N�<�C�N�< �j�3�c�j �8�a�3�\�n�3�N�,�w�. �U�a�R�$�3 �0�C���L�3�j�3�a�. �a�3�c�C�c�j�C�q�C�j�w�. �R�a �U�3�a�L�3���$�C�I�C�j�w ���,�j�c �j�R �L�R�q�3 �j�@�3

�R�U�3�a���j�C�N�< �U�R�C�N�j �n�U �R�a �0�R�s�N �j�@�3 �C�L�U�3�0���N�,�3 �U�I���N�3 �)�S�S�:�*�Y
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�7�C�<�n�a�3 �l�Y�l�9�- �b�C�L�U�I�C�~�3�0 �C�L�U�3�0���N�,�3 �0�C���<�a���L�c �8�R�a �V���W �N�R�N�L���<�N�3�j�C�, �L���j�3�a�C���I�c ���N�0 �V�$�W �L���<�N�3�j�C�, �L���j�3�a�C���I�c�Y
�V���0���U�j�3�0 �8�a�R�L �)�S�S�:�*�Y�W

�l�Y�k�Y�: �7�I���s �/�3�j�3�,�j�C�R�N

�2�0�0�w �,�n�a�a�3�N�j �•�R�s �L�n�c�j �L���C�N�j���C�N �� �,�I�R�c�3�0 �I�R�R�U ���N�0 �C�c �0�C�c�a�n�U�j�3�0 �$�w �j�@�3 �U�a�3�c�3�N�,�3 �R�8 �� �L���j�3�a�C���I

�0�C�c�,�R�N�j�C�N�n�C�j�w �c�n�,�@ ���c �� �,�a���,�G�. �q�R�C�0�. �R�a �C�N�,�I�n�c�C�R�N�. ���c �c�@�R�s�N �C�N �7�C�<�n�a�3�l�Y�l�f�Y �i�@�3 �0�C�c�a�n�U�j�C�R�N �R�8 �•�R�s

�C�c �L�3���c�n�a���$�I�3 ���c �� �,�@���N�<�3 �C�N �j�@�3 �a�3�c�C�c�j�C�q�3 ���N�0 �C�N�0�n�,�j�C�q�3 �,�R�L�U�R�N�3�N�j�c �R�8 �j�@�3 �U�a�R�$�3���c �c�3�N�c�C�N�< �,�R�C�I

�C�L�U�3�0���N�,�3�Y

�7�C�<�n�a�3 �l�Y�l�f�- �/�C�c�a�n�U�j�C�R�N �R�8 �3�0�0�w �,�n�a�a�3�N�j �•�R�s �,���n�c�3�0 �$�w �� �,�a���,�G ���c �q�C�3�s�3�0 �8�a�R�L �V���W �j�@�3 �j�R�U ���N�0 �V�$�W �j�@�3 �c�C�0�3�Y
�V���0���U�j�3�0 �8�a�R�L �)�S�S�:�*�Y�W
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�B�N �<�3�N�3�a���I�. �N�R�N�A�,�R�N�0�n�,�j�C�N�< �0�C�c�,�R�N�j�C�N�n�C�j�C�3�c �c�n�,�@ ���c �U�R�a�R�c�C�j�C�3�c�. �,�a���,�G�c�. ���N�0 �q�R�C�0�c �s�C�I�I �8�R�a�,�3 �3�0�0�w

�,�n�a�a�3�N�j�c �j�R �•�R�s ���a�R�n�N�0 �R�a �n�N�0�3�a�N�3���j�@ �j�@�3�L �C�N �R�a�0�3�a �j�R �L���C�N�j���C�N �� �,�I�R�c�3�0 �I�R�R�U�Y �i�@�C�c �C�N�,�a�3���c�3�c �j�@�3

�U���j�@ �R�8 �I�3���c�j �a�3�c�C�c�j���N�,�3 ���N�0 �C�N�,�a�3���c�3�c �j�@�3 �C�L�U�3�0���N�,�3 �C�N �j�@�3 �,�R�N�0�n�,�j�R�a�Y �i�@�3 �,�@���N�<�3 �C�N �C�L�U�3�0���N�,�3

�Õ�Ô�8�a�R�L �j�@�3 �•���s�A�8�a�3�3 �c�j���j�3 �C�c

�Õ�Ô �� �Ô�•���s �c �Ô�,�
 �V�l�Y�k�z�W

�s�@�3�a�3�Ô�•���s �C�c �j�@�3 �C�L�U�3�0���N�,�3 �C�N �j�@�3 �a�3�<�C�R�N �R�8 �j�@�3 �•���s ���N�0�Ô�, �C�c �j�@�3 �C�L�U�3�0���N�,�3 �C�N �•���s�A�8�a�3�3 �a�3�<�C�R�N�c

�R�8 �j�@�3 �,�R�N�0�n�,�j�R�a�Y

�Q�N �j�@�3 �C�L�U�3�0���N�,�3 �U�I���N�3�. �j�@�3�c�3 �,�@���N�<�3�c �j�a���,�3 �R�n�j �� �c�C�<�N���I ���c �j�@�3 �U�a�R�$�3 ���U�U�a�R���,�@�3�c�. �U���c�c�3�c �R�q�3�a�. ���N�0

�L�R�q�3�c ���s���w �8�a�R�L �j�@�3 �0�C�c�,�R�N�j�C�N�n�C�j�w�. ���c �c�@�R�s�N �C�N �7�C�<�n�a�3�l�Y�l�e�V���W�Y �7�C�<�n�a�3�l�Y�l�e�V���W�c�@�R�s�c �j�@�3 �a�3���,�j�C�q�3

���N�0 �a�3�c�C�c�j�C�q�3 �,�R�L�U�R�N�3�N�j�c �R�8 �j�@�a�3�3 �U�R�C�N�j�c�- �j�@�3 �C�L�U�3�0���N�,�3 �R�8 �j�@�3 �U�a�R�$�3 �C�N ���C�a�. �R�N �j�@�3 �,�R�N�0�n�,�j�R�a�. ���N�0

�0�C�a�3�,�j�I�w ���$�R�q�3 �� �•���s �C�N �j�@�3 �,�R�N�0�n�,�j�R�a�. �a�3�c�U�3�,�j�C�q�3�I�w�Y

�7�C�<�n�a�3 �l�Y�l�e�- ���N �C�L�U�3�0���N�,�3�A�U�I���N�3 �0�C�c�U�I���w �R�8 ���N �3�0�0�w �,�n�a�a�3�N�j �•���s �c�C�<�N���I �V���W �s�C�j�@�R�n�j �N�n�I�I�C�N�< ���N�0 �I�C�8�j�A�R�{
�,�R�L�U�3�N�c���j�C�R�N ���N�0 �V�$�W �s�C�j�@ �N�n�I�I�C�N�< ���N�0 �I�C�8�j�A�R�{ �,�R�L�U�3�N�c���j�C�R�N�Y

�B�N �,�R�N�q�3�N�j�C�R�N���I�Ò�"�Ó�C�L�U�3�0���N�,�3 �U�I���N�3 �0�C�c�U�I���w�c�. �I�C�8�j�A�R�{ �,�R�L�U�3�N�c���j�C�R�N �C�c �j�w�U�C�,���I�I�w �U�3�a�8�R�a�L�3�0�. ���c

�C�I�I�n�c�j�a���j�3�0 �C�N �7�C�<�n�a�3�l�Y�l�e�V�$�W�Y �i�@�3 �C�L�U�3�0���N�,�3 �U�I���N�3 �C�c �a�R�j���j�3�0 �c�n�,�@ �j�@���j �j�@�3 �I�C�8�j�A�R�{ �c�C�<�N���I ���I�C�<�N�c �s�C�j�@
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�j�@�3 �N�3�<���j�C�q�3 �@�R�a�C�y�R�N�j���I ���u�C�c�. ���N�0 ���I�I �C�L�U�3�0���N�,�3 �q���I�n�3�c ���a�3 �L�3���c�n�a�3�0 �a�3�I���j�C�q�3 �j�R �j�@�3 �j�3�c�j �c�U�3�,�C�L�3�N�Y

�i�@�C�c ���I�I�R�s�c �j�@�3 �2�i �c�C�<�N���I �j�R �$�3 �C�N�j�3�a�U�a�3�j�3�0 �C�N �j�3�a�L�c �R�8 �C�j�c �a�3�I���j�C�q�3�Ò���N�0�Ó�,�R�L�U�R�N�3�N�j�c�. �a���j�@�3�a �j�@���N

�c�j�a�C�,�j�I�w �C�N �a�3�c�C�c�j�C�q�3 �R�a �a�3���,�j�C�q�3 �j�3�a�L�c�Y

�7�I���s �b�C�<�N���I ���N���I�w�c�C�c

�� �•���s �c�C�<�N���I �C�c ���c�c�R�,�C���j�3�0 �s�C�j�@ ���N ���L�U�I�C�j�n�0�3�»���N�0 �� �U�@���c�3 ���N�<�I�3 �L�3���c�n�a�3�0 �a�3�I���j�C�q�3 �j�R �I�C�8�j�A�R�{�Õ�c�Y

�i�@�3 �a�3�I���j�C�R�N�c�@�C�U�c �$�3�j�s�3�3�N ���L�U�I�C�j�n�0�3�»���N�0 �U�@���c�3�Õ�c�. �j�R �j�@�3�Ò�A ���N�0�Ó�A �,�R�L�U�R�N�3�N�j�c ���a�3
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�a�3�c�U�3�,�j�C�q�3�I�w�Y

�i�@�3 ���L�U�I�C�j�n�0�3 �R�8 �j�@�3 �•���s �c�C�<�N���I �C�c �� �8�n�N�,�j�C�R�N �R�8 �$�R�j�@ �•���s �c�C�y�3 ���N�0 �0�3�U�j�@�. �s�@�C�I�3 �U�@���c�3 �C�c �� �8�n�N�,�j�C�R�N

�R�8 �0�3�U�j�@�Y �7�a�R�L �2�\�n���j�C�R�N �V�l�Y�l�:�W�. �j�@�3 �3�0�0�w �,�n�a�a�3�N�j�c ���j �� �0�3�U�j�@�ì �I���< �j�@�3 �c�n�a�8���,�3 �,�n�a�a�3�N�j�c �$�w �� �U�@���c�3

���N�<�I�3�] �Y �i�@�3 �C�L�U�3�0���N�,�3 �U�I���N�3 �C�N�0�C�,���j�C�R�N �8�a�R�L �� �c�n�$�c�n�a�8���,�3 �•���s ���j �� �0�3�U�j�@ �R�8�ì�s�C�I�I �@���q�3 ���N ���q�3�a���<�3

�U�@���c�3 ���N�<�I�3 �a�3�I���j�C�q�3 �j�R �I�C�8�j�A�R�{ �R�8�Õ�c �­ ���]�. �c�C�N�,�3 �j�@�3 �3�0�0�w �,�n�a�a�3�N�j�c �j�a���q�3�I �j�R �j�@�3 �•���s ���N�0 �$���,�G �)�S�S�:�*�Y

�7���,�j�R�a�c ���{�3�,�j�C�N�< �b�3�N�c�C�j�C�q�C�j�w �j�R �7�I���s�c

�i�@�3 �•���s �c�C�<�N���I �a�3�,�R�a�0�3�0 �$�w ���N �2�i �C�N�c�j�a�n�L�3�N�j �C�c �� �8�n�N�,�j�C�R�N �R�8 �c�3�q�3�a���I �q���a�C���$�I�3�c�. �c�n�,�@ ���c �j�@�3 �c�U�3�,�A

�C�L�3�N���c �3�I�3�,�j�a�C�,���I �,�R�N�0�n�,�j�C�q�C�j�w ���N�0 �L���<�N�3�j�C�, �U�3�a�L�3���$�C�I�C�j�w�. �j�@�3 �•���s �0�3�U�j�@ ���N�0 �c�C�y�3�. �j�@�3 �0�a�C�q�C�N�< �8�a�3�A

�\�n�3�N�,�w �R�8 �j�@�3 ���+ �<�3�N�3�a���j�R�a�. ���N�0 �j�@�3 �<�3�R�L�3�j�a�C�, �,�R�N�~�<�n�a���j�C�R�N �R�8 �j�@�3 �2�i �U�a�R�$�3�Y

�T�a�R�$�3 �/�C���L�3�j�3�a�i�@�3�a�3 �C�c �N�R �3�0�0�w �,�n�a�a�3�N�j �•�R�s ���j �j�@�3 �,�3�N�j�a�3 �R�8 �j�@�3 �,�R�C�I�Y �i�@�3 �a���0�C���I �c�U�a�3���0 �R�8

�3�0�0�w �,�n�a�a�3�N�j�c �C�c �\�n���N�j�C�~�3�0 �$�w �� �U�a�R�$�3���c �3�{�3�,�j�C�q�3 �0�C���L�3�j�3�a�¾�3�{�.

�¾�3�{�� �¾ �� ���_�
 �V�l�Y�k�k�W

�s�@�3�a�3�¾�C�c �j�@�3 �U�a�R�$�3���c �0�C���L�3�j�3�a ���N�0�_ �C�c �j�@�3 �c�G�C�N �0�3�U�j�@ �)�S�S�:�*�Y �7�a�R�L �j�@�3 �c�G�C�N �0�3�U�j�@ �3�\�n���j�C�R�N

�)�2�\�n���j�C�R�N �V�l�Y�l�k�W�*�. �j�@�3 �3�{�3�,�j�C�q�3 �0�C���L�3�j�3�a �$�3�,�R�L�3�c �s�C�0�3�A�c�U�a�3���0 ���j �I�R�s �8�a�3�\�n�3�N�,�C�3�c�. �R�a �C�N �L���j�3�a�C���I�c



�l�Y�k�Y �2�0�0�w �+�n�a�a�3�N�j �i�3�c�j�C�N�< �V�2�i�W �:�O

�@���q�C�N�< �@�C�<�@ �a�3�c�C�c�j�C�q�C�j�C�3�c�Y

�/�3�U�j�@�Q�s�C�N�< �j�R �j�@�3 �a�3�0�n�,�3�0 �,�R�N�,�3�N�j�a���j�C�R�N �R�8 �3�0�0�w �,�n�a�a�3�N�j�c �s�C�j�@ �0�3�U�j�@�. �C�N�0�C�,���j�C�R�N�c �8�a�R�L �0�3�3�U�3�a

�•���s�c �s�C�I�I �@���q�3 �� �c�L���I�I�3�a ���L�U�I�C�j�n�0�3 �j�@���N �C�0�3�N�j�C�,���I�I�w�A�c�C�y�3�0�. �c�@���I�I�R�s�3�a �•���s�c�Y ���j�j�3�N�n���j�C�R�N �C�c �<�3�N�3�a���I�I�w

�<�a�3���j�3�a �8�R�a �j�@�3 �j�w�U�C�,���I �U�a�R�$�3 �0�C���L�3�j�3�a�c �n�c�3�0 �C�N �2�i �j�@���N �j�@�3 ���j�j�3�N�n���j�C�R�N �3�c�j�C�L���j�3�0 �n�c�C�N�< �U�I���N���a �~�3�I�0

�,�R�N�0�C�j�C�R�N�c ���N�0 �j�@�3 �k�_�a�n�I�3 �)�S�S�:�*�Y

�K���j�3�a�C���I �T�a�R�U�3�a�j�C�3�c�2�I�3�,�j�a�C�,���I �a�3�c�C�c�j�C�q�C�j�w ���N�0 �L���<�N�3�j�C�, �U�3�a�L�3���$�C�I�C�j�w ���{�3�,�j �j�@�3 �,�R�N�,�3�N�j�a���j�C�R�N ���N�0

�U�3�N�3�j�a���j�C�R�N �0�3�U�j�@ �R�8 �3�0�0�w �,�n�a�a�3�N�j�c�Y �b�L���I�I �,�@���N�<�3�c �C�N �U�3�a�L�3���$�C�I�C�j�w �a�3�c�n�I�j �C�N �� �c�C�<�N�C�~�,���N�j �C�N�,�a�3���c�3

�C�N �C�L�U�3�0���N�,�3�. �s�@�C�,�@ �,���N �3�C�j�@�3�a �U�a�3�c�3�N�j ���c �� �8���I�c�3 �C�N�0�C�,���j�C�R�N �R�a �3�q�3�N �R�$�c�,�n�a�3 �� �•���s �c�C�<�N���I �,�R�L�A

�U�I�3�j�3�I�w �)�S�S�:�*�Y �7�3�a�a�R�L���<�N�3�j�C�, �L���j�3�a�C���I�c ���a�3 �N�R�j�R�a�C�R�n�c�I�w �0�C�|�,�n�I�j �j�R �C�N�c�U�3�,�j �n�c�C�N�< �2�i�. ���c �,�@���N�<�3�c �C�N

�U�3�a�L�3���$�C�I�C�j�w �,���N �R�q�3�a�s�@�3�I�L �•���s�A�C�N�0�n�,�3�0 �,�@���N�<�3�c �C�N �,�R�N�0�n�,�j�C�q�C�j�w �)�S�S�:�*�Y

�i�3�c�j �7�a�3�\�n�3�N�,�w�i�3�c�j �8�a�3�\�n�3�N�,�w ���{�3�,�j�c �j�@�3 �U�3�N�3�j�a���j�C�R�N �0�3�U�j�@ �R�8 �3�0�0�w �,�n�a�a�3�N�j�c�. ���N�0 �j�@�3�a�3�8�R�a�3�. �j�@�3

�L���u�C�L�n�L �0�3�U�j�@ ���j �s�@�C�,�@ �•���s�c �L���w �$�3 �0�3�j�3�,�j�3�0�. �j�@�3 �c�3�N�c�C�N�< �0�C���L�3�j�3�a �R�8 �j�@�3 �U�a�R�$�3�. ���N�0 �j�@�3 �a�R�j���j�C�R�N

�R�8 �j�@�3 �•���s �c�C�<�N���I �8�a�R�L �I�C�8�j�A�R�{�Y �i�@�3�Ú���a �8�a�3�\�n�3�N�,�w �C�c �j�@�3 �j�3�c�j �8�a�3�\�n�3�N�,�w ���j �s�@�C�,�@ �� �c�n�$�c�n�a�8���,�3 �•���s

���j �0�3�U�j�@�ì �C�c �c�3�U���a���j�3�0 �8�a�R�L �j�@�3 �I�C�8�j�A�R�{ �c�C�<�N���I �$�w �� �O�z�w�U�@���c�3 ���N�<�I�3�. ���N�0 �C�c �<�C�q�3�N �$�w

�Ú���a �� ������
�m
�ì�Ý

�
 �V�l�Y�k�:�W

�s�@�3�a�3�Ú���a �C�c �C�N �G�?�y�.�m�C�c �C�N�g�é �m�,�L�. ���N�0�ì �C�c �C�N �L�L �)�S�S�:�*�Y

�l�Y�k�Y�9 �T�a�3�c�3�N�j���j�C�R�N �R�8 �2�0�0�w �+�n�a�a�3�N�j �/���j��

�i�@�3 �U�a�3�0�R�L�C�N���N�j �L�3�j�@�R�0 �R�8 �q�C�c�n���I�C�y�C�N�< �3�0�0�w �,�n�a�a�3�N�j �0���j�� �C�c �j�@�3�Ò�A�Ó�C�L�U�3�0���N�,�3 �U�I���N�3 �0�C�c�U�I���w�Y �i�@�3

�C�N�0�C�q�C�0�n���I �,�R�L�U�R�N�3�N�j�c �R�8 �j�@�3 �C�L�U�3�0���N�,�3 �U�I���N�3 �,���N ���I�c�R �$�3 �U�a�3�c�3�N�j�3�0 ���c �� �I�C�N�3�A�c�,���N �V�R�a �c�j�a�C�U �,�@���a�j�W�.

�s�@�C�,�@ �0�C�c�U�I���w�c �j�@�3�Ò���N�0�Ó�,�@���N�N�3�I�c �s�C�j�@ �a�3�c�U�3�,�j �j�R �j�@�3 �3�I���U�c�3�0 �j�C�L�3�. �R�a�. �C�8 ���N �3�N�,�R�0�3�a �C�c �n�c�3�0�. �j�R

�j�@�3 �U�R�c�C�j�C�R�N �R�N �j�@�3 �j�3�c�j �U�C�3�,�3�Y ���N �3�u���L�U�I�3 �R�8 ���N �C�L�U�3�0���N�,�3 �U�I���N�3 �C�N�0�C�,���j�C�R�N ���N�0 �C�j�c �,�R�a�a�3�c�U�R�N�0�C�N�<

�Ò�A ���N�0�Ó�A�,�R�L�U�R�N�3�N�j �I�C�N�3�A�c�,���N�c �C�c �U�a�R�q�C�0�3�0 �C�N �7�C�<�n�a�3�l�Y�l�4�Y



�l�Y�k�Y �2�0�0�w �+�n�a�a�3�N�j �i�3�c�j�C�N�< �V�2�i�W �9�z

�7�C�<�n�a�3 �l�Y�l�4�- �`�3�U�a�3�c�3�N�j���j�C�R�N�c �R�8 �2�i �c�C�<�N���I�c�- �V���W�Ò�A�,�R�L�U�R�N�3�N�j �I�C�N�3�A�c�,���N�. �V�$�W�Ó�A�,�R�L�U�R�N�3�N�j �I�C�N�3�A�c�,���N�. ���N�0 �V�,�W
�Ò�A�Ó�C�L�U�3�0���N�,�3 �U�I���N�3 �0�C�c�U�I���w�Y

�i�@�3 �+�A�c�,���N �C�c �� �,�R�L�U�R�c�C�j�C�R�N �R�8 �c�3�q�3�a���I �I�C�N�3�A�c�,���N�c�. ���N�0 �0�C�c�U�I���w�c ���N �C�N�j�3�N�c�C�j�w �L���U �R�8 �j�@�3�Ò�.�Ó�. ���L�U�I�C�A

�j�n�0�3�. �R�a �U�@���c�3 �,�R�L�U�R�N�3�N�j�c �s�C�j�@ �a�3�c�U�3�,�j �j�R �U�a�R�$�3 �U�R�c�C�j�C�R�N �C�N �j�@�3�ê�ë�A�U�I���N�3�. ���c �c�@�R�s�N �C�N �7�C�<�n�a�3�l�Y�l�O�Y

�7�C�<�n�a�3 �l�Y�l�O�- �2�i �+�A�c�,���N�c �c�@�R�s�C�N�< �V���W �j�@�3�Ò�A�,�R�L�U�R�N�3�N�j�. �V�$�W �j�@�3�Ó�A�,�R�L�U�R�N�3�N�j�. �V�,�W �j�@�3 ���L�U�I�C�j�n�0�3�. ���N�0 �V�0�W �j�@�3
�U�@���c�3 �R�8 �� �a���c�j�3�a �c�,���N �R�N �j�R�U �R�8 �� �•���s�Y



�l�Y�k�Y �2�0�0�w �+�n�a�a�3�N�j �i�3�c�j�C�N�< �V�2�i�W �9�S

�l�Y�k�Y�f �2�i �R�8 ���K �K�3�j���I �+�R�L�U�R�N�3�N�j�c

�T�a�3�q�C�R�n�c �s�R�a�G �C�N�q�R�I�q�C�N�< �2�i �R�8 ���K �L�3�j���I �@���c �8�R�,�n�c�3�0 �R�N �L���j�3�a�C���I�c �,�@���a���,�j�3�a�C�y���j�C�R�N ���N�0 �j�@�3 �0�3�A

�j�3�,�j�C�R�N �R�8 �c�n�a�8���,�3�A�$�a�3���G�C�N�< ���N�0 �N�3���a�A�c�n�a�8���,�3 �•���s�c�Y �B�N �j�@�3 �U�R�c�j�A�$�n�C�I�0 �c�j���<�3�. �2�i �@���c �$�3�3�N ���U�U�I�C�3�0 �j�R

�,�@���a���,�j�3�a�C�y�3 �c�n�a�8���,�3 �a�R�n�<�@�N�3�c�c �)�S�S�e�*�. �U�3�a�L�3���$�C�I�C�j�w �)�S�S�4�*�. ���N�0 �a�3�c�C�0�n���I �c�j�a�3�c�c �)�S�S�4�*�Y �r�C�j�@ �a�3�c�U�3�,�j �j�R

�•���s �0�3�j�3�,�j�C�R�N�. �2�i �@���c �$�3�3�N �n�c�3�0 �j�R �0�3�j�3�,�j �c�L���I�I �c�U�@�3�a�C�,���I �q�R�C�0�c �I�3�c�c �j�@���N �S �L�L �C�N �0�C���L�3�j�3�a �)�k�k�*�.

�)�f�9�*�. �)�S�S�O�*�. �)�S�l�z�*�. �,�I�n�c�j�3�a�c �R�8 �<���c �U�R�a�R�c�C�j�C�3�c �)�S�l�S�*�. �)�S�l�l�*�. �I���,�G �R�8 �8�n�c�C�R�N �U�R�a�R�c�C�j�C�3�c �)�S�l�k�*�. �)�S�l�:�*�.

�,�a���,�G�c �)�S�l�9�*�. ���N�0 �0�3�I���L�C�N���j�C�R�N �$�3�j�s�3�3�N �0�3�U�R�c�C�j�3�0 �I���w�3�a�c �)�S�l�l�*�Y �i�@�3�a�3 �@���c ���I�c�R �$�3�3�N �� �U�R�C�N�j�3�0

�8�R�,�n�c �R�N �0�3�q�3�I�R�U�C�N�< �2�i �a�3�8�3�a�3�N�,�3 �c�j���N�0���a�0�c �8�R�a ���K�. �c�n�,�@ ���c �C�N �K���N�0���,�@�3 �3�j ���I�Y �)�:�f�*�Y

�� �c�C�<�N�C�~�,���N�j �U�R�a�j�C�R�N �R�8 �j�@�3 �I�C�j�3�a���j�n�a�3 �U�3�a�j���C�N�C�N�< �j�R �2�i �8�R�a ���K �@���c �$�3�3�N �U�n�$�I�C�c�@�3�0 �s�C�j�@ �j�@�3 �<�R���I

�R�8 �U�3�a�8�R�a�L�C�N�< �2�i �C�N�A�c�C�j�n �0�n�a�C�N�< �j�@�3 ���K �U�a�R�,�3�c�c�Y �i�@�C�c �a�3�c�3���a�,�@ �@���c �U���a�j�C�,�n�I���a�I�w �3�L�U�@���c�C�y�3�0 �j�@�3

�0�3�q�3�I�R�U�L�3�N�j �R�8 �U�a�R�$�3�c �,���U���$�I�3 �R�8 �a�3�I�C���$�I�w �0�3�j�3�,�j�C�N�< �•���s�c �0�3�c�U�C�j�3 �c�n�$�c�j���N�j�C���I �I�C�8�j�A�R�{ �,�R�N�0�C�j�C�R�N�c

�)�S�l�f�*�Y �Q�j�@�3�a �G�3�w �R�$�E�3�,�j�C�q�3�c �C�N�,�I�n�0�3 �L�R�N�C�j�R�a�C�N�< �8�R�a �I���,�G �R�8 �8�n�c�C�R�N �R�,�,�n�a�a�C�N�< �$�3�j�s�3�3�N �0�3�U�R�c�C�j�C�R�N

�I���w�3�a�c�. �)�S�l�e�*�. �)�S�l�4�* ���N�0 �,�@���N�<�3�c �C�N �I���w�3�a �,�R�N�0�n�,�j�C�q�C�j�w �)�S�l�O�*�. �)�S�k�z�*�Y

�i�@�3 �n�N�C�\�n�3 �s���w�c �C�N �s�@�C�,�@ ���K �,���N ���{�3�,�j �2�i ���a�3 �j�@�a�R�n�<�@ ���N�C�c�R�j�a�R�U�w �C�N �L���j�3�a�C���I �U�a�R�U�3�a�j�C�3�c �c�n�,�@

���c �,�R�N�0�n�,�j�C�q�C�j�w ���N�0 �U�3�a�L�3���$�C�I�C�j�w�. ���N�0 �� �@�C�<�@�3�a �N�R�C�c�3 �I�3�q�3�I �0�n�3 �j�R �C�N�,�a�3���c�3�0 �c�n�a�8���,�3 �a�R�n�<�@�N�3�c�c ���N�0

�<�a���C�N �c�C�y�3 �)�l�f�*�. �)�:�f�*�Y �� �c�3�a�C�R�n�c �,�@���I�I�3�N�<�3 �C�N �j�@�3 �2�i �R�8 ���K �L�3�j���I �C�c �� �a�R�n�<�@ �c�n�a�8���,�3 �~�N�C�c�@�. �s�@�C�,�@

�C�N�j�a�R�0�n�,�3�c �c�n�$�c�j���N�j�C���I �$���,�G�<�a�R�n�N�0 �N�R�C�c�3 �j�@���j �,���N �L���c�G �•���s �c�C�<�N���I�c �)�f�*�. �)�l�k�*�Y �2�q�3�N �C�8 �c�n�a�8���,�3 �L���A

�,�@�C�N�C�N�< �C�c ���U�U�I�C�3�0�. ���K �L���j�3�a�C���I�c ���a�3 �c�j�C�I�I �N�R�C�c�C�3�a �j�@���N �j�@�3�C�a �+�K �,�R�n�N�j�3�a�U���a�j�c�. �s�@�C�,�@ �C�c ���j�j�a�C�$�n�j���$�I�3

�j�R �� �,�R���a�c�3�a �<�a���C�N �c�j�a�n�,�j�n�a�3 �)�f�*�Y �i�@�3�a�3�8�R�a�3�. ���0�0�C�j�C�R�N���I �T�Q�/ �c�j�n�0�C�3�c �s�C�I�I �$�3 �N�3�3�0�3�0 �8�R�a �3���,�@ �n�N�C�\�n�3

���K �L���j�3�a�C���I ���N�0 �8���$�a�C�,���j�C�R�N �U�a�R�,�3�c�c �)�f�*�Y



�+�@���U�j�3�a �k

�2�u�U�3�a�C�L�3�N�j���I �i�3�,�@�N�C�\�n�3

�k�Y�S �7���$�a�C�,���j�C�R�N �R�8 �`�3�8�3�a�3�N�,�3 �#�I�R�,�G�c

�k�Y�S�Y�S �m�I�j�a���c�R�N�C�, �i�3�c�j�C�N�< �`�3�8�3�a�3�N�,�3 �#�I�R�,�G

�b���8�a���N �H���N�0�C�N�< �b�w�c�j�3�L�c �U�a�R�q�C�0�3�0 �j�@�3 ���K �i�C�"�9�9�9�k �a�3�8�3�a�3�N�,�3 �$�I�R�,�G �c�@�R�s�N �C�N �7�C�<�n�a�3�k�Y�S�. �s�@�C�,�@

�s���c �8���$�a�C�,���j�3�0 �n�c�C�N�< �H�A�T�#�7 �$�w �j�@�3 �K�n�I�j�C�A�b�,���I�3 ���0�0�C�j�C�q�3 �K���N�n�8���,�j�n�a�C�N�< �H���$ ���j �j�@�3 �m�N�C�q�3�a�c�C�j�w �R�8

�r���j�3�a�I�R�R �C�N �F�C�j�,�@�3�N�3�a�. �Q�N�j���a�C�R�Y �i�@�3 �$�n�C�I�0 �0�C�a�3�,�j�C�R�N �C�c ���I�R�N�< �j�@�3�ì�A���u�C�c�. ���N�0 �j�@�3 �C�N�c�U�3�,�j�C�R�N �c�n�a�8���,�3

�C�c ���I�R�N�< �j�@�3�ê�A���u�C�c ���j�ì �� ���Y �i�@�3 �$�I�R�,�G �@���c �0�C�L�3�N�c�C�R�N�c �R�8 �k�z �L�L�z�k�z �L�L�z�S�O�z �L�L ���N�0 �,�R�N�j���C�N�c

�j�s�R �c�3�j�c �R�8 �~�q�3 �b�/�?�c�. �s�@�C�,�@ �s�3�a�3 �C�N�j�a�R�0�n�,�3�0 �U�R�c�j�A�L���N�n�8���,�j�n�a�3 �n�c�C�N�< �� �0�a�C�I�I �$�C�j�Y �i�@�3 �0�C���L�3�j�3�a�c

���N�0 �c�n�$�c�n�a�8���,�3 �0�3�U�j�@�c �R�8 �j�@�3 �b�/�?�c ���a�3 �<�C�q�3�N �C�N �i���$�I�3�k�Y�S�Y �2���,�@ �b�/�? �s���c �0�a�C�I�I�3�0 ���U�U�a�R�u�C�L���j�3�I�w

�4 �L�L �C�N�j�R �j�@�3 �$�I�R�,�G �V�C�N�j�R �j�@�3 �U���<�3 �C�N �7�C�<�n�a�3�k�Y�S�W�. �3�u�,�3�U�j �8�R�a �b�/�? �k�. �s�@�3�a�3 �j�@�3 �0�a�C�I�I �$�C�j �$�a�R�G�3 �R�{

���N�0 �$�3�,���L�3 �I�R�0�<�3�0 �$�3�8�R�a�3 �j�@�3 �b�/�? �,�R�n�I�0 �$�3 �8�n�I�I�w �,�R�L�U�I�3�j�3�0�Y �i�@�C�c ���a�a���N�<�3�L�3�N�j �R�8 �c�3�j�c �R�8 �b�/�?�c

�U�I���,�3�0 ���j �C�N�,�a�3�L�3�N�j���I�I�w �C�N�,�a�3���c�C�N�< �0�3�U�j�@�c �8�a�R�L �j�@�3 �C�N�c�U�3�,�j�C�R�N �c�n�a�8���,�3 �C�c �� �,�R�L�L�R�N �,�R�N�~�<�n�a���j�C�R�N

�n�c�3�0 �C�N �m�i �a�3�8�3�a�3�N�,�3 �$�I�R�,�G�c �)�S�k�S�*�Y �i�@�3 �n�I�j�a���c�R�N�C�, �C�N�q�3�c�j�C�<���j�C�R�N �U�a�3�c�3�N�j�3�0 �C�N �j�@�C�c �j�@�3�c�C�c �8�R�,�n�c�3�c �R�N

�j�@�3 �0�3�j�3�,�j�C�R�N �R�8 �b�/�?�c �S�"�9 �V�j�@�3 �c�L���I�I�3�a �R�8 �j�@�3 �j�s�R �c�3�j�c�W�. �s�@�C�,�@ �@���q�3 �0�C���L�3�j�3�a�c �R�8�������� �g ���������L�L

���N�0 �c�n�$�c�n�a�8���,�3 �0�3�U�j�@�c �C�N �j�@�3 �a���N�<�3 �R�8�	�������� �c ���������
 �g ���������L�L�Y

�9�l



�k�Y�S�Y �7���$�a�C�,���j�C�R�N �R�8 �`�3�8�3�a�3�N�,�3 �#�I�R�,�G�c �9�k

�7�C�<�n�a�3 �k�Y�S�- �b�,���I�3�0 �U�@�R�j�R�<�a���U�@ �R�8 �j�@�3 ���K �i�C�"�9�9�9�k �a�3�8�3�a�3�N�,�3 �$�I�R�,�G�Y

�i���$�I�3 �k�Y�S�- �/�C���L�3�j�3�a�c ���N�0 �c�n�$�c�n�a�8���,�3 �0�3�U�j�@�c �R�8 �j�@�3 �b�/�?�c �C�N �j�@�3 ���K �i�C�"�9�9�9�k �a�3�8�3�a�3�N�,�3 �$�I�R�,�G�Y

�b�/�? �B�/ �S �l �k �: �9 �f �e �4 �O �S�z

�/�C���L�3�j�3�a�¾ �g�z�Y�z�9 �V�L�L�W �z�Y�f�e �z�Y�f�e �z�Y�f�e �z�Y�f�e �z�Y�f�e �z�Y�O�z �z�Y�e�l �z�Y�e�l �z�Y�e�l �z�Y�O�z

�/�3�U�j�@�ì�b�/�? �g �z�Y�z�9 �V�L�L�W �z�Y�:�z �z�Y�O�z �S�Y�l�9 �S�Y�e�9 �l�Y�S�9 �l�Y�e�f �l�Y�k�: �S�Y�4�f �S�Y�9�z �z�Y�O�z

�i�@�C�c �a�3�8�3�a�3�N�,�3 �$�I�R�,�G �s���c �U�a�3�q�C�R�n�c�I�w �c�j�n�0�C�3�0 �n�c�C�N�< �3�0�0�w �,�n�a�a�3�N�j �j�3�c�j�C�N�< �V�2�i�W �$�w �,�R�I�I�3���<�n�3�c �?���I�I�C�0���w

�3�j ���I�Y �)�f�9�*�. �s�@�R �0�3�L�R�N�c�j�a���j�3�0 ���N ���$�C�I�C�j�w �j�R �0�3�j�3�,�j �j�@�3 �c�@���I�I�R�s�3�c�j �b�/�? �n�c�C�N�< �� �j�a���N�c�L�C�j�A�a�3�,�3�C�q�3 �2�i

�U�a�R�$�3�Y �?���I�I�C�0���w �3�j ���I�Y �)�f�9�* ���I�c�R �0�3�j�3�a�L�C�N�3�0 �j�@�3 �c�n�a�8���,�3 �a�R�n�<�@�N�3�c�c �R�8 �j�@�3 �a�3�8�3�a�3�N�,�3 �$�I�R�,�G �j�R �$�3

���U�U�a�R�u�C�L���j�3�I�w �S�z�g�L�Y

�i�@�3 �H�A�s���q�3 �c�U�3�3�0 �R�8 �j�@�3 �a�3�8�3�a�3�N�,�3 �$�I�R�,�G �C�N �j�@�3�ì�A�0�C�a�3�,�j�C�R�N �s���c �L�3���c�n�a�3�0 �n�c�C�N�< �� �k�Y�9 �K�?�y �p�3�a�L�R�N

�M�/�i �j�a���N�c�0�n�,�3�a �V�U���a�j �N�n�L�$�3�a �H���g�k�Y�9�g�S�f�A�l�S�9�k�W ���,�,�R�a�0�C�N�< �j�R���b�i�K �2�:�O�:�"�l�z�)�S�k�l�* ���c �V�9�Y�:�g �z�Y�9�W

�z�����× �L�g�c�. �s�@�C�,�@ �C�c �,�R�N�c�C�c�j�3�N�j �s�C�j�@ �U�a�3�q�C�R�n�c�I�w �a�3�U�R�a�j�3�0 �q���I�n�3�c �C�N �j�@�3 �I�C�j�3�a���j�n�a�3 �)�f�:�*�Y �i�@�3 �b�A�s���q�3

�q�3�I�R�,�C�j�w �s���c �N�R�j �L�3���c�n�a�3�0�Y

�k�Y�S�Y�l �2�0�0�w �+�n�a�a�3�N�j �i�3�c�j�C�N�< �`�3�8�3�a�3�N�,�3 �#�I�R�,�G�c

�i�@�3 �3�0�0�w �,�n�a�a�3�N�j �a�3�8�3�a�3�N�,�3 �$�I�R�,�G�c �s�3�a�3 �0�3�c�C�<�N�3�0 ���N�0 �U�a�R�q�C�0�3�0 �$�w �j�@�3 �M���j�C�R�N���I �`�3�c�3���a�,�@ �+�R�n�N�,�C�I

�+���N���0�� �V�M� �̀+�W �j�R �C�N�q�3�c�j�C�<���j�3 �j�a���U�U�3�0 �U�R�s�0�3�a �C�N�,�I�n�c�C�R�N�c �j�@���j �,���N �R�,�,�n�a �0�n�a�C�N�< �j�@�3 �H�A�T�#�7 �U�a�R�,�3�c�c�Y

�i�@�3 �~�a�c�j �0�3�c�C�<�N�. �c�@�R�s�N �C�N �7�C�<�n�a�3�k�Y�l�V���W�. �C�c �� �a�3�,�j���N�<�n�I���a �$�I�R�,�G �L�3���c�n�a�C�N�< �S�z�l�Y�9 �L�L�z�l�e�Y�9 �L�L�z

�l�9�Y�9 �L�L�. ���N�0 �,�R�N�j���C�N�c �~�q�3 �j�@�a�R�n�<�@�A�,�@���N�N�3�I�c �R�a�C�3�N�j�3�0 ���I�R�N�< �j�@�3 �$�n�C�I�0 �0�C�a�3�,�j�C�R�N�-

�Ë�Q�N�3 �j�@�a�R�n�<�@�A�,�@���N�N�3�I �s�C�j�@ �� �0�C���L�3�j�3�a �R�8 �k �L�L�. �I�R�,���j�3�0 ���U�U�a�R�u�C�L���j�3�I�w �S �L�L �$�3�N�3���j�@ �j�@�3 �j�R�U

�c�n�a�8���,�3�d



�k�Y�S�Y �7���$�a�C�,���j�C�R�N �R�8 �`�3�8�3�a�3�N�,�3 �#�I�R�,�G�c �9�:

�Ë�� �q�3�a�j�C�,���I �,�R�I�n�L�N �R�8 �j�@�a�3�3 �j�@�a�R�n�<�@�A�,�@���N�N�3�I�c�. �3���,�@ �l �L�L �C�N �0�C���L�3�j�3�a ���N�0 �c�U���,�3�0 �S�z �L�L

���U���a�j�.�j�@�3 �j�R�U ���N�0 �$�R�j�j�R�L �,�@���N�N�3�I�c �I�R�,���j�3�0 ���U�U�a�R�u�C�L���j�3�I�w �S �L�L �$�3�I�R�s �j�@�3 �j�R�U ���N�0 ���$�R�q�3 �j�@�3

�$�R�j�j�R�L �c�n�a�8���,�3�c�. �a�3�c�U�3�,�j�C�q�3�I�w�d ���N�0

�Ë�Q�N�3 �j�@�a�R�n�<�@�A�,�@���N�N�3�I �s�C�j�@ �� �0�C���L�3�j�3�a �R�8 �S �L�L�. �I�R�,���j�3�0 ���U�U�a�R�u�C�L���j�3�I�w �S �L�L ���$�R�q�3 �j�@�3 �$�R�j�j�R�L

�c�n�a�8���,�3�Y

�i�@�3 �j�@�a�R�n�<�@�A�,�@���N�N�3�I�c �s�3�a�3 �c�3�3�0�3�0 �C�N�j�R �j�@�3 �,�R�L�U�n�j�3�a�A���C�0�3�0 �0�3�c�C�<�N �V�+���/�W �L�R�0�3�I ���N�0 �8���$�a�C�,���j�3�0 ���c

�U���a�j �R�8 �j�@�3 �$�n�C�I�0�Y �i�@�3 �,�w�I�C�N�0�a�C�,���I �V�I�R�N�<�W ���u�3�c �R�8 �j�@�3 �j�@�a�R�n�<�@�A�,�@���N�N�3�I�c ���a�3 ���I�C�<�N�3�0 �s�C�j�@ �j�@�3 �$�n�C�I�0

�0�C�a�3�,�j�C�R�N�. ���N�0 �j�@�3 �+���/ �~�I�3 �0�C�,�j���j�3�0 �s�@�3�a�3 �j�@�3 �I���c�3�a �s���c �C�N�c�j�a�n�,�j�3�0 �j�R ���q�R�C�0 �L�3�I�j�C�N�< �j�@�3 �8�3�3�0�c�j�R�,�G

�U�R�s�0�3�a�Y

�V���W

�V�$�W

�7�C�<�n�a�3 �k�Y�l�- �� �U�3�a�c�U�3�,�j�C�q�3 �q�C�3�s �c�,�@�3�L���j�C�, �R�8 �j�@�3 �2�i �,�R�n�U�R�N �s�C�j�@ �V���W �j�@�a�R�n�<�@�A�,�@���N�N�3�I�c ���N�0 �V�$�W �3�N�,�I�R�c�3�0
�,�@���N�N�3�I�c �~�I�I�3�0 �s�C�j�@ �n�N�L�3�I�j�3�0 �U�R�s�0�3�a�Y

�i�@�3 �c�3�,�R�N�0 �a�3�8�3�a�3�N�,�3 �$�I�R�,�G �0�3�c�C�<�N�. �c�@�R�s�N �C�N �7�C�<�n�a�3�k�Y�l�V�$�W�. �c�@���a�3�c �j�@�3 �c���L�3 �3�u�j�3�a�N���I �0�C�L�3�N�c�C�R�N�c

���N�0 �,�@���N�N�3�I �<�3�R�L�3�j�a�w ���c �j�@�3 �~�a�c�j�. �s�C�j�@ �j�@�3 �3�u�,�3�U�j�C�R�N �j�@���j �j�@�3 �,�@���N�N�3�I�c ���a�3 �,�I�R�c�3�0 ���j �$�R�j�@ �3�N�0�c

���N�0 �0�R �N�R�j �3�u�j�3�N�0 �j�@�a�R�n�<�@ �j�@�3 �3�N�j�C�a�3 �U���a�j�Y �i�@�C�c �0�3�c�C�<�N ���I�I�R�s�3�0 �n�N�L�3�I�j�3�0 �8�3�3�0�c�j�R�,�G �U�R�s�0�3�a �j�R

�$�3�,�R�L�3 �j�a���U�U�3�0 �s�C�j�@�C�N �j�@�3 �,�R�L�U�R�N�3�N�j �q�R�I�n�L�3 �0�n�a�C�N�< �8���$�a�C�,���j�C�R�N�Y �i�@�3 �U�a�R�,�3�c�c �R�8 �c�3�3�0�C�N�< �j�@�3



�k�Y�S�Y �7���$�a�C�,���j�C�R�N �R�8 �`�3�8�3�a�3�N�,�3 �#�I�R�,�G�c �9�9

�j�a���U�U�3�0 �U�R�s�0�3�a �C�c �C�I�I�n�c�j�a���j�3�0 �C�N �7�C�<�n�a�3�k�Y�k�Y

�7�C�<�n�a�3 �k�Y�k�- �b�,�@�3�L���j�C�, �C�I�I�n�c�j�a���j�C�N�< �j�@�3 �H�A�T�#�7 �U�a�R�,�3�c�c �R�8 �c�3�3�0�C�N�< �j�@�3 �3�N�,�I�R�c�3�0 �U�R�s�0�3�a�A�~�I�I�3�0 �,�@���N�N�3�I�c�Y

�i�3�,�@�N�C�,���I �0�a���s�C�N�<�c �R�8 �j�@�3 �j�s�R �a�3�8�3�a�3�N�,�3 �$�I�R�,�G �,�R�N�~�<�n�a���j�C�R�N�c ���a�3 �U�a�R�q�C�0�3�0 �C�N ���U�U�3�N�0�C�u�� �. �7�C�<�A

�n�a�3�c���Y�S���N�0���Y�l�Y

�i�@�3 �a�3�8�3�a�3�N�,�3 �$�I�R�,�G�c �s�3�a�3 �8���$�a�C�,���j�3�0 �n�c�C�N�< �j�@�a�3�3 �0�C�{�3�a�3�N�j �L���j�3�a�C���I�c�- �j�@�3 ���I�n�L�C�N�n�L ���I�I�R�w ���I�"

�S�z�b�C�"�K�<�. �j�@�3 �j�C�j���N�C�n�L ���I�I�R�w �i�C�"�f���I�"�:�p�. ���N�0 �S�e�"�: �T�? �c�j���C�N�I�3�c�c �c�j�3�3�I�Y �i�@�3 ���I�"�S�z�b�C�"�K�< ���N�0 �S�e�"�:

�T�? �c�j���C�N�I�3�c�c �c�j�3�3�I �$�I�R�,�G�c �s�3�a�3 �L���N�n�8���,�j�n�a�3�0 �$�w �j�@�3 ���0�0�C�j�C�q�3 �K���N�n�8���,�j�n�a�C�N�< �B�N�N�R�q���j�C�R�N �+�3�N�j�a�3 ���j

�K�R�@���s�G �+�R�I�I�3�<�3 �C�N �?���L�C�I�j�R�N�. �Q�N�j���a�C�R �s�C�j�@ �� �I���w�3�a �@�3�C�<�@�j �R�8 �f�z�g�L �n�c�C�N�< ���N �2�Q�b �K �l�4�z �U�a�C�N�j�3�a�Y

�i�@�3 �i�C�"�f���I�"�:�p �$�I�R�,�G�c �s�3�a�3 �L���N�n�8���,�j�n�a�3�0 �$�w �T�a�3�,�C�c�C�R�N ���0�q���N�,�3�0 �/�C�<�C�j���I �K���N�n�8���,�j�n�a�C�N�< �C�N �r�C�N�A

�N�C�U�3�<�. �K���N�C�j�R�$�� �s�C�j�@ �� �I���w�3�a �@�3�C�<�@�j �R�8 �k�z�g�L �n�c�C�N�< ���N �2�Q�b �K �l�O�z �U�a�C�N�j�3�a�. ���N�0 �s�3�a�3 �c�j�a�3�c�c�A�a�3�I�C�3�q�3�0

�8�R�I�I�R�s�C�N�< �j�@�3�C�a �a�3�L�R�q���I �8�a�R�L �j�@�3 �$�n�C�I�0 �c�n�$�c�j�a���j�3�Y �i�@�3 �H�A�T�#�7 �U�a�R�,�3�c�c �R�,�,�n�a�a�3�0 �C�N ���N �C�N�3�a�j ���a�<�R�N�A

�U�n�a�<�3�0 �3�N�q�C�a�R�N�L�3�N�j�. �s�@�C�,�@ �U�a�3�q�3�N�j�3�0 �j�@�3 �j�a���U�U�3�0 �8�3�3�0�c�j�R�,�G �U�R�s�0�3�a �8�a�R�L �R�u�C�0�C�y�C�N�<�Y

���I�I �a�3�8�3�a�3�N�,�3 �$�I�R�,�G�c �s�3�a�3 �L���,�@�C�N�3�0 �j�R �a�3�L�R�q�3 ���U�U�a�R�u�C�L���j�3�I�w �z�Y�O �L�L �8�a�R�L �3���,�@ �c�n�a�8���,�3�Y �T�a�C�R�a

�j�R �L���,�@�C�N�C�N�<�. �j�@�3 �U�R�s�0�3�a�A�~�I�I�3�0 �a�3�8�3�a�3�N�,�3 �$�I�R�,�G�c �s�3�a�3 �C�L���<�3�0 �s�C�j�@ �+�i �$�w �M�3�u�n�c �K�3�j�a�R�I�R�<�w �C�N

�p���n�0�a�3�n�C�I�A�/�R�a�C�R�N�. �[�n�3�$�3�, �j�R �0�3�j�3�a�L�C�N�3 �j�@�3 �0�C�L�3�N�c�C�R�N�c ���N�0 �I�R�,���j�C�R�N�c �R�8 �j�@�3 �3�N�,�I�R�c�3�0 �,�@���N�N�3�I�c�Y

�+�i �C�L���<�3�c �R�8 �j�@�3 �U�R�s�0�3�a�A�~�I�I�3�0 �,�@���N�N�3�I�c ���a�3 �U�a�R�q�C�0�3�0 �C�N ���U�U�3�N�0�C�u�� �. �7�C�<�n�a�3�c���Y�k�j�R���Y�4�Y



�k�Y�S�Y �7���$�a�C�,���j�C�R�N �R�8 �`�3�8�3�a�3�N�,�3 �#�I�R�,�G�c �9�f

���I�A���C�a

�i�@�3 ���I�"�S�z�b�C�"�K�< �a�3�8�3�a�3�N�,�3 �$�I�R�,�G �s�C�j�@ �j�@�a�R�n�<�@�A�,�@���N�N�3�I�c �V�����I�A���C�a���W �C�c �c�@�R�s�N �C�N �7�C�<�n�a�3�k�Y�:�. ���N�0 �j�@�3

�,�@���N�N�3�I �0�C���L�3�j�3�a�c ���N�0 �0�3�U�j�@�c ���a�3 �a�3�,�R�a�0�3�0 �C�N �i���$�I�3�k�Y�l�Y

�7�C�<�n�a�3 �k�Y�:�- �b�,���I�3�0 �U�@�R�j�R�<�a���U�@ �R�8 �j�@�3 ���I�A���C�a �a�3�8�3�a�3�N�,�3 �$�I�R�,�G�Y

�i���$�I�3 �k�Y�l�- �/�C���L�3�j�3�a�c ���N�0 �0�3�U�j�@�c �R�8 �j�@�3 �j�@�a�R�n�<�@�A�,�@���N�N�3�I�c �C�N �j�@�3 ���I�A���C�a �a�3�8�3�a�3�N�,�3 �$�I�R�,�G�Y �/�3�U�j�@ �j�R �j�@�3 �N�3���a�3�c�j
�C�N�c�U�3�,�j�C�R�N �c�n�a�8���,�3 �@�C�<�@�I�C�<�@�j�3�0 �C�N �<�a�3�w�Y

�+�? �B�/ �S �l�� �l�$ �l�, �k

�/�C���L�3�j�3�a�¾ �g�z�Y�z�9 �V�L�L�W �l�Y�e�e �l�Y�z�: �S�Y�e�f �l�Y�z�l �z�Y�4�f

�/�3�U�j�@ �8�a�R�L �j�R�U�ì�+�?�. �S�g �z�Y�z�f �V�L�L�W �S�Y�S�4�S�Y�z�4 �S�S�Y�f�9 �l�S�Y�O�k �l�k�Y�z�f

�/�3�U�j�@ �8�a�R�L �$�R�j�j�R�L�ì�+�?�. �l�g �z�Y�z�f �V�L�L�W �l�S�Y�z�O �l�S�Y�O�k�S�S�Y�f�k�S�Y�z�O�S�Y�S�l

���I�A�T�R�s�0�3�a

�i�@�3 ���I�"�S�z�b�C�"�K�< �a�3�8�3�a�3�N�,�3 �$�I�R�,�G �s�C�j�@ �3�N�,�I�R�c�3�0 �U�R�s�0�3�a�A�~�I�I�3�0 �,�@���N�N�3�I�c �V�����I�A�T�R�s�0�3�a���W �C�c �c�@�R�s�N �C�N

�7�C�<�n�a�3�k�Y�9�. ���N�0 �j�@�3 �,�@���N�N�3�I �0�C���L�3�j�3�a�c ���N�0 �0�3�U�j�@�c ���a�3 �a�3�,�R�a�0�3�0 �C�N �i���$�I�3�k�Y�k�Y �+�i �C�L���<�3�c �R�8 �j�@�3

�U�R�s�0�3�a�A�~�I�I�3�0 �,�@���N�N�3�I�c ���a�3 �U�a�R�q�C�0�3�0 �C�N ���U�U�3�N�0�C�u�� �. �7�C�<�n�a�3�c���Y�k���N�0���Y�:�Y



�k�Y�S�Y �7���$�a�C�,���j�C�R�N �R�8 �`�3�8�3�a�3�N�,�3 �#�I�R�,�G�c �9�e

�7�C�<�n�a�3 �k�Y�9�- �b�,���I�3�0 �U�@�R�j�R�<�a���U�@ �R�8 �j�@�3 ���I�A�T�R�s�0�3�a �a�3�8�3�a�3�N�,�3 �$�I�R�,�G�Y �i�@�3 �$�I���,�G �L���a�G�C�N�<�c �s�3�a�3 �L���0�3 �$�w ��
�U�3�a�L���N�3�N�j �L���a�G�3�a�Y

�i���$�I�3 �k�Y�k�- �/�C���L�3�j�3�a�c ���N�0 �c�n�$�c�n�a�8���,�3 �0�3�U�j�@�c �R�8 �j�@�3 �3�N�,�I�R�c�3�0 �U�R�s�0�3�a�A�~�I�I�3�0 �,�@���N�N�3�I�c �C�N �j�@�3 ���I�A�T�R�s�0�3�a �a�3�8�3�a�A
�3�N�,�3 �$�I�R�,�G�Y �/�3�U�j�@ �j�R �j�@�3 �N�3���a�3�c�j �C�N�c�U�3�,�j�C�R�N �c�n�a�8���,�3 �@�C�<�@�I�C�<�@�j�3�0 �C�N �<�a�3�w�Y

�+�? �B�/ �S �l�� �l�$ �l�, �k

�/�C���L�3�j�3�a�¾ �g�z�Y�z�S �V�L�L�W �l�Y�f�f �S�Y�e�z �S�Y�f�S �S�Y�f�l �z�Y�f�4

�/�3�U�j�@ �8�a�R�L �j�R�U�ì�_ �g �z�Y�S �V�L�L�W �S�Y�k �S�Y�k �S�S�Y�4 �l�l�Y�k �l�k�Y�l

�/�3�U�j�@ �8�a�R�L �$�R�j�j�R�L�ì�Ý�g �z�Y�S �V�L�L�W �l�S�Y�S �l�l�Y�z�S�S�Y�f�S�Y�S�S�Y�S

�i�C�f�:�A���C�a

�i�@�3 �i�C�"�f���I�"�:�p �a�3�8�3�a�3�N�,�3 �$�I�R�,�G �s�C�j�@ �j�@�a�R�n�<�@�A�,�@���N�N�3�I�c �V���i�C�f�:�A���C�a���W �C�c �c�@�R�s�N �C�N �7�C�<�n�a�3�k�Y�f�. ���N�0

�j�@�3 �,�@���N�N�3�I �0�C���L�3�j�3�a�c ���N�0 �0�3�U�j�@�c ���a�3 �a�3�,�R�a�0�3�0 �C�N �i���$�I�3�k�Y�:�Y

�7�C�<�n�a�3 �k�Y�f�- �b�,���I�3�0 �U�@�R�j�R�<�a���U�@ �R�8 �j�@�3 �i�C�f�:�A���C�a �a�3�8�3�a�3�N�,�3 �$�I�R�,�G�Y


	Abstract
	Acknowledgements
	List of Tables
	List of Figures
	List of Acronyms and Abbreviations
	List of Symbols
	1 Introduction
	1.1 Motivation
	1.2 Objectives of Thesis
	1.3 Organization of Thesis

	2 Background
	2.1 Additive Manufacturing (AM)
	2.1.1 AM Processes
	2.1.2 Characteristics of AM Metal
	2.1.3 Need for Non-Destructive Evaluation of AM Metal 
	2.1.4 AM Metals in Aerospace

	2.2 Ultrasonic Testing (UT)
	2.2.1 Generation of Ultrasonic Waves
	2.2.2 Reflection and Transmission Between Materials
	2.2.3 Array Transducers
	2.2.4 Presentation of Ultrasonic Data
	2.2.5 Flaw Detection
	2.2.6 UT of AM Metal Components

	2.3 Eddy Current Testing (ET)
	2.3.1 Generation of Eddy Currents
	2.3.2 Skin Effect and Phase Lag
	2.3.3 The Impedance Plane
	2.3.4 Flaw Detection
	2.3.5 Presentation of Eddy Current Data
	2.3.6 ET of AM Metal Components


	3 Experimental Technique
	3.1 Fabrication of Reference Blocks
	3.1.1 Ultrasonic Testing Reference Block
	3.1.2 Eddy Current Testing Reference Blocks

	3.2 Ultrasonic Testing Apparatus and Procedures
	3.2.1 Ultrasonic Array Probe
	3.2.2 Simulation of Acoustic Velocity Field
	3.2.3 Scan Plans
	3.2.4 Data Acquisition

	3.3 Eddy Current Testing Apparatus and Procedures
	3.3.1 Eddy Current Probes
	3.3.2 Data Acquisition


	4 Results and Analysis of Ultrasonic Investigation
	4.1 Post-Processing
	4.2 Velocity Field Simulations
	4.3 Experimental Results and Analysis
	4.3.1 Phased Array Ultrasonic Testing
	4.3.2 Total Focusing Method
	4.3.3 Analysis


	5 Results and Analysis of Eddy Current Investigation
	5.1 Post-Processing
	5.2 Quantitative Characteristics of Eddy Current Signal
	5.2.1 Peak-to-Peak Signal Voltage
	5.2.2 Signal-to-Noise Ratio
	5.2.3 Signal Phase

	5.3 Experimental Results and Analysis
	5.3.1 Al–10Si–Mg
	5.3.2 Ti–6Al–4V
	5.3.3 17–4 PH Stainless Steel


	6 Discussion
	6.1 Ultrasonic Testing
	6.1.1 Detectability Limits
	6.1.2 Flaw Sizing
	6.1.3 Wave Mode Selection
	6.1.4 Velocity Calibration
	6.1.5 Attenuation

	6.2 Eddy Current Testing
	6.2.1 Factors Affecting SNR
	6.2.2 Effect of Trapped Powder
	6.2.3 Experimental Limitations


	7 Conclusion
	7.1 Summary
	7.2 Suggestions for Future Work

	References
	A Reference Block Specifications
	A.1 Technical Diagrams of ET Reference Blocks
	A.2 Computed Tomography Images of ET Reference Blocks

	B Numeric Beam Models for Ultrasonic Simulation
	B.1 Acoustic Radiation of 2-D Transducer Element
	B.1.1 Navier's Equation of Motion
	B.1.2 Single Medium
	B.1.3 Two Media

	B.2 Single Point Source Model
	B.2.1 Single Medium
	B.2.2 Two Media

	B.3 Multiple Point Source Model
	B.3.1 Single Medium
	B.3.2 Two Media

	B.4 Array Beam Model
	B.4.1 Single Medium
	B.4.2 Two Media

	B.5 Time Delay Laws

	C MATLAB Code for the TFM
	C.1 List of Classes and Functions 
	C.2 Code Listings

	D Eddy Current Scan Parameters
	E Eddy Current Investigation Results
	E.1 Al-Air
	E.2 Ti64-Air
	E.3 SS-Air
	E.4 Al-Powder
	E.5 Ti64-Powder
	E.6 SS-Powder


